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Best floor model. Best table top.
Beckman offers them both.

For quiet-running, large capacity centrifuges,
look to the Beckman J-6 and TJ-6.

J-6.
This outstanding refrigerated centrifuge spins six liters or

six blood bags — 50% more than most floor models. Its modular
Multi-Disc Madapters are not only a delight to work with, they

. e : also hold a surprising number and variety of tubes.

== e For RIA. the new J-6 rack rotor takes 16 Biogamma ™ racks:
Mﬂi its design (patent pending) assures that all tubes receive nearly the
e same centrifugal force for more uniform separations. The six-place
horizontal rotors hold even more RIA
tubes: a total of 336 per run!

TJ-6.

This tabletop may well be the most popular new
centrifuge ever introduced. It comes with refrigeration
or without, and can spin 960 ml. Maxi-Carrier tube
racks hold every popular-size tube, and more of them:
up to 120 RIA tubes. for example. The TJ-6 also has

a rotor bowl which lifts out for easy cleaning, stainless
steel buckets which hold the tube racks and contain
liquid in case of tube breakage, and

a rotor imbalance detector.

These two superior centrifuges are what youd expect from Beckman,
the most respected name in centrifugation. For brochures on

the J-6 and TJ-6 write to Beckman Instruments, Inc., Spinco Division,
1117 California Ave., Palo Alto, CA 94304. Ask for SB-480/490.

BECKMAN’
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Accuracy is easy with...

the compact Zeiss PM 6 Spectrophotometer
with double-grating monochromator
and automatic blank reference.

It's so simple, it's foolproof. All you do is:

1 put your blank in the first position;

2 place samples in the other three positions, or a known
standard in the #2 position;

3 set the display to absolute absorbance or the desired con-
centration value;

4 push the button for the sample position you want, and the
results will be displayed directly either in absorbance or con-
centration. Kinetic determinations are just as simple.

And it's accurate. You can sample volumes from 20ml to 0.2ml
without loss of sensitvity. Read out digitally from —0.300 to

3.000 Absorbance and 0-10,000 Concentration, and expand
the scale 10X with great accuracy. Spectral range is 200-
800nm with high photometric linearity.

No other instrument in its price range offers a double-grating
monochromator.

The PM 6 comes with 4-position motorized and programmable
sample changer, or a unique funnel cell for rapid routine
determinations. Accessories include a new, inexpensive gel
scanner, a thermo-electric temperature control, a multi-speed
recorder and a printer.

Write today for complete details and a demonstration.

Nationwide sales and service
direct and only from Zeiss.

Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches in: Atlanta, Boston, Chicago, Columbus, Houston,

Circle No. 78 on Readers' Service Card

Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills,Ont., M3B 2S6. Or call (416) 449-4660.

THE GREAT NAME IN OPTICS

WEST GERMANY
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Engraved vignette from title page of
Christopher Scheiner’s Rosa Ursina, a
book on sunspots published in 1630.
Bear (ursa) and rose (which elsewhere
symbolizes the sun) were derived from
the name and heraldic insigne of the
Duke of Orsini, who sponsored the
work. Astronomer-bear in upper cham-

" ber projects an image of the sun and
sunspots on a card, illustrating Schei-
ner’s invention of the helipscope.
Drawings of the sun made in this way
allow a modern reconstruction of the
17th century rotation rate of the sun.
See page 824. [By permission of the
Houghton Library, Harvard Universi-
ty]




A new advance
in scientific computing

ARRAY PROCESSOR

A breakthrough in computer architecture,
the Amay Processor is bringing unparalleled
computational power fo confinually growing
numbers of applications in research, engi-
neering, and signal processing.

The Anay Processoris @ computer in its own
right, specifically designed for extremely
efficient processing of large vectors or
arrays of data. Although fully capable of
working in an independent system, the Amay
Processor is typically implemented as a
powerful complement to a host computer
(which acts primarily as a controller), greatty
increasing the computational power of the
enfire system.

The Amay Processor takes blocks of data
and instructions from the complementary
CPU or other device and performs the
computations called for at speeds of 100
fo 200 times greater than a stand-alone
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computer. This means thata minicomputer
based system can have its computational
throughput increased to a degree only
available on the largest, and most expen-
sive mainframe computers. It also means
that a large mainframe can have its
throughput increased up to 20 fold. The
rationale is simply this: if massive computa-
fions are required to effect a simulation or
algorithmic model, why not design a pro-
grammable processor to handle these
fasks efficiently. FPS has pioneered this
approach by designing extremely efficient,
cost effective Amay Processors, interfacing
them to all popular computers and pro-
viding a package consisting of software
development programs, diagnostic pro-
grams, and an extensive math library. All
documentation and support are provided
fo bring the systems promptly on line. The
significance of this approach becomes
evident when one realizes that for less than
$50K he can have the power of a multi-

million dollar CDC 7600 immediately avail-
able to implement his scientific analysis
programs. Hundreds of FPS Amay Processors
are in use today.

Time and again the Amay Processor has
allowed significant research to be accom-
plished where before budgets did not allow
access to the computational power re-
quired. This accessability has also produced
a cafalytic effect allowing new research
ideas to come forward for implementation.

Architecturally, Floafing Point Systems’ Amay
Processors consist of fast registers, program
memory, data memory, a pipelined floating-
point adder, and pipelined floating-point
multiplier—all interconnected by seven
parallel synchronous data buses. These
features are combined with a fast (167
nanosecond) instruction cycle. While the
conventional computer instruction word
can only specify a single operafion, such
as a multiply, add, memory fetch, decre-
ment, or test, the FPS Array Processor can
do all of these operations in a single 167
nanosecond cycle. The result is the ability
fo do the reiterative computations required
on large vectors or amays of data in a very
short time.

There is another “unexpected” benefit from
this kind of computer architecture. Most
algorithms used to implement scientific
models and their associated data sets are
naturally structured in vector (amay) form.
While the conventional computers of today
require restructuring of the models, the
design of the architecture and instruction
set of FPS Amay Processors is virtually con-
gruent to the mathematical models. Re-
searchers using Amay Processors find that
they can readily write new program routines
either in FORTRAN [V through their host
computer or in the Array Processor's own
assembly language.

Powerful models can be readily imple-
mented through the extensive FPS Scientific
Math Library (SML) of more than 250 routines
callable through the host FORTRAN. New
programs can be added fo the SML using
the assembly lkanguage of the Amay Processot

For example, Peter Buhl of the Lamont
Doherty Geological Observatory of Colum-
bia University applied these techniques to
the analysis of marine seismic reflection
data.
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...The Array Processor
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The above data is a plot of the earth’s
response due to an air gun source at 24
locations along the earth’s surface. The
vertical scale is propagation fime in sec-
onds. Sound velocity in the earth is deter-
mined by fiting one-sided hyperoolas to
the data. This fitting is done in the Amay
Processor by multiple cross-conelations of
short time windows of the 24 traces. The
strength of the comelatfion as a function of
propagation fime and assumed velocity is
plotfted in the center graph as a downward
deflection. A line through the deflection
froughs defines velocity vs. depth. The
center graph requires 100 million multiply-
adds.

Sound velocity data as a function of depth
of the earth provides valuable information
about the nature of the strata. A single
velocity analysis via a multiple cross-
correlation (or semblance) technique
required six hours with conventional com-
putational equipment. Ufilizing an FPS Array
Processor reduced this time to three min-
utes, (a 120X throughput improvement)
thereby allowing these velocity analyses to
be done at closer spacings along the line
of profile, adding an extra dimension to
earth cross sections.

Floating Point Systems’ Amay Processor also
forms part of a system used to process
nuclear reactor operating data generated
by reactor safety experiments. The portion

CALL TOLL FREE 800-547-9677 or 800-547-1445
PO. Box 23489, Portiand, OR 97223
(503) 641-3151, TLX: 360470 FLOATPOINT PTL
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FLOATING POINT |
SYSTEMS, INC. E

of that system developed by Sam Sparck,
Senior Development Engineer at the Time/
Data Division of GenRad, Inc. is a real-
fime multi channel digital filter subsystem.
Input data arrives in buffers of variable
length at rates from 50 to 650 buffers/sec.
Maximum throughput requirement is 131,000
words/sec. The Array Processor program
perfoms data demulfiplexing into separate
channel buffers, digital fillering/decimation,
bounds checking, and remultiplexing of the
decimated data into output buffers. Deci-
mation ratios of 3:1 to 6,000,000:1 are
attained. Cerlain selected parameters are
fested in real-time for bounds exceedance,
and when exceedance conditions are
detfected, an audible and visual alam is
generated fo alert system operators.

In the area of pure science, a Floating Point
Systems’ Amay Processor is used by research-
ers af the University of Califoria, San Diego
to integrate several hundred coupled
differential equations in the study of the
molecular dynamics of chemical reactions.
A dynamic display system then processes
the vector positions of the atoms and shows
them in 3D moving images. Chemistry is a
field with obvious needs for large increases
in computer power. Its fundamental axioms
are well known, but the computations
involved in applying these axioms are so
extended that as yet only relatively simple
systems have been studied from first principles.

Hard copy output of single fime step in the
dissolution and solvation of a salt crystallite
in wateris shown here. You can see this stop-
action in stiking depth if you fuse the two
pictures togetherinto a single stereoscopic
image with a slight crossing of your eyes.
The experimenters actually have moving 3D
pictures literally at their fingerips. The calcu-
lations are aimed at a deeper understand-
ing of molecular processes in terms of the
motions of the atoms involved.

While the computational limitation of this
generation of Amay Processors does exist,
its potential contribution to technology has
yet to be discovered in many areas of
scientific analysis. Every day numerically
intensive amay processing techniques are
applied to new areas of research and
engineering.

Today Array Processors can be found in
the calculation, reconstruction, and en-
hancement of images (X-ray, satellite, and
seismic)... the conversion of speech signals
info compressed digital data and the
subsequent resynthesis...the composition of
images in radio astronomy...the statistical
analysis of the data affecting economic
models...the simulation of mechanical
systems, aqiframes, and environments...
and more.

The Amay Processor has literally created a
new era in signal processing and scientific
computation. An FPS Amay Processor infer-
faced to a minicomputer provides the
computational power of a megadollar
mainframe at a fraction of the cost...com-
bined with a major mainframe, it brings the
user the computational ability previously
available only at tremendous cost.

To leam more about Amay Processors... use
the coupon below or confact Floating Point
Systems directly.

The age of Amay Processing is here...and
Floating Point Systems is the Amay Processor
company.

Please send additional information.

Name Title

Company. Phone

Address

City. State Zip

My Computer System is

My application is

SCIENCE 12/77
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SCIENCE

THE STATE OF THE ART

1977

This distinguished series of books, published by Westview Press for the

’ American Association for the Advancement of Science, is based on

AAAS meeetings.

JUDGMENT AND DECISION IN
PUBLIC POLICY FORMATION

edited by Kenneth R. Hammond

175 pages $15

HEALTH GOALS AND HEALTH
INDICATORS: POLICY, PLANNING,
AND EVALUATION

edited by Jack Elinson, Anne Mooney, and
Athilia E. Siegmann

139 pages ca. $12.50
THE MANY FACES OF
INFORMATION SCIENCE

edited by Edward C. Weiss

144 pages $12.50

IN SEARCH FOR COMMUNITY:
ENCOUNTER GROUPS AND SOCIAL
CHANGE

edited by Kurt W. Back

192 pages $15

FRONTIERS OF FOLKLORE
edited by William R. Bascom

152 pages $12.50

RENEWABLE ENERGY RESOURCES
AND RURAL APPLICATIONS IN THE
DEVELOPING WORLD

edited by Norman L. Brown

ca. 140 pages ca. $12.50

POLAR RESEARCH
To the Present, and the Future
edited by Mary A. McWhinnie

ca. 325 pages ca. $20

HIGH ALTITUDE GEOECOLOGY
edited by Patrick ). Webber
ca. 275 pages ca. $18.75
ENERGY ANALYSIS: A NEW PUBLIC
POLICY TOOL

edited by Martha W. Gilliland

128 pages $12.50

THE NEW SOLAR PHYSICS
edited by John A. Eddy
ca. 250 pages

ca. $17.50

SOCIAL AND TECHNOLOGICAL
MANAGEMENT IN DRY LANDS

Past and Present, Indigenous and
Imposed

edited by Nancie L. Gonzalez

ca. 180 pages ca. $15

CONTINUING EVALUATION OF THE
USE OF FLUORIDES

edited by Erling Johansen and Donald R.
Taves

ca. 275 pages ca. $20

symposia held at the AAAS 143rd National Meeting in Denver, February
1977. The series examines important developments and new directions in
methods, theory, and research by some of the most eminent scientists in
their fields. We look forward to publishing similar volumes from future

FOUND: LONG-TERM GAINS FROM
EARLY INTERVENTION
edited by Bernard Brown

ca. 250 pages ca. 17.50

WORLD FOOD, PEST LOSSES,
AND THE ENVIRONMENT
edited by David Pimentel

232 pages $16.50
COVERT DISCRIMINATION AND
WOMEN IN THE SCIENCES

edited by Judith A. Ramaley

ca. 175 pages ca. $13.75

NORTH AMERICAN DROUGHTS
edited by Norman J. Rosenberg

ca. 225 pages ca. $16.25

SIGN LANGUAGE AND LANGUAGE
ACQUISITION IN MAN AND APE
New Dimensions in Comparative
Pedolinguistics

edited by Fred C. C. Peng

ca. 225 pages ca. $16.25
DEATH AND DECISION
edited by Ernan McMullin
ca. 120 pages ca. $12.50

EARLY DEVELOPMENTAL HAZARDS
Predictors and Precautions

edited by Frances Degen Horowitz

ca. 128 pages ca. $12.50

WEATHER MODIFICATION
Technology and Law

edited by Ray Jay Davis and Lewis O. Grant
ca. 200 pages ca. $15

WESTVIEW P RESS 5500 Central Avenue, Boulder, Colorado 80301

Frederick A. Praeger, Publisher and Editorial Director
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For temperature-
dependent assays
like this thermal melt,
temperature control

Three simultaneous assays of M. lysodeikticus DNA versus a buffer
blank at 260 nm. Calculated Ty, was 83.75°C, with all three
samples agreeing within + 0.04°C. The Thermoprogrammer,
using quartz cuvettes, provided linear temperature scanning
at 0.25°C per minute, with the Reference Compensator pro-
ducing the indicated baseline flatness. The Analog Multiplexer
allowed recorder presentation of temperature and absorbance.
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is as vital as photometric accuracy.

Gilford’s new Thermoprogrammer is an all-
electronic system for maintaining or scanning
temperature anywhere in the 0 - 100°C range.

Convenient Sample Handling

Individual quartz cuvettes, easy to fill and empty, are
available in sizes selected for thermal melts, enzyme
analysis, microtubule studies, and similar applica-
tions. Setup is easy: for fixed temperatures, you adjust
two controls; for scanning, you just set the limits for
the required temperature range and select scan
speed -- 0.25, 0.5, or 1.0°C per minute. And with
thermoelectric sample temperature control, you use
neither heated nor refrigerated circulating baths, nor
are there any _ intricate tubing connections.

Circle No. 70 on Readers’ Service Card

e

Significant Savings in Time

You no longer wait for temperature of a circulating
liquid to stabilize; thermoelectric control is much
faster. Samples from the refrigerator reach operating
temperature in seconds. You can reduce temperature
quickly -- as fast as 28°C per minute -- and change
from 4°C to 37°C and back to 4°C in as little as a
minute and a half.

Greater Accuracy
Thermoelectric (Peltier) devices in close contact with
the sample provide surer, quicker heating and cool-
ing, faster response. Continuously displayed to within
0.1°C, temperature is regulated to within +0.05°C
regardless of ambient temperature or humidity. For
further convenience, there are outputs for monitor-
ing temperature on a printer or multiplexing it in

~=.  sequence with absorbance on a recorder.

] @] Oberlin, Ohio 44074
Paris (Malakoff), France
! l I Dusseldorf, W. Germany
u Teddington, Middx., England
INSTRUMENT 0 (216) 774-1041 Telex: 98-0456

Gilford Research Spectrophotometers:
every job easier, every result more accurate



IF YOU THINK IT DOESN'T MAKE MUCH DIFFERENCE
WHERE YOU BUY YOUR LIFE INSURANCE...

please look at this cost comparison for 50,000
5-Year Renewable Term Policies issued hy TIAA and
the ten largest U.S. life insurance companies!

20-Year Average Annual Costs* for $50,000 5-Year Renewable Term Policies

Policies Issued To Men

Policies Issued To Women

Issue age 25 Is

TIAA $102.50

10 Largest U.S. Companies:
Aetna
Connecticut General
Equitable
John Hancock
Massachusetts Mutual
Metropolitan
New York Life
Northwestern Mutual
Prudential
Travelers 200.50

Mean Cost for 10 Companies | 192.75

216.00
223.00
187.00
200.50
196.00
188.50
189.00
163.00
164.00

$213.50

340.05

sue age 35 Issue age 45

$497.00

Issue age 45

$316.50

Issue age 25

$ 81.50

Issue age 35

$142.50

352.00
378.50
343.50
344.00
337.50
347.00
337.50
300.00
300.00
360.50

814.00
816.50
754.00
750.00
737.00
779.50
751.00
684.00
592.00

210.00
204.00
163.50
192.00
184.50
162.50
171.00
147.00
146.00

644.50
673.00
677.50
659.00
683.00
565.00
602.00
592.00
462.00
820.00 182.00 281.00 603.00

749.80 | 176.25 | 286.70 | 616.10

301.00
313.00
297.50
307.50
313.00
267.00
281.00
264.00
242.00

*Based on 1977 premium rates and dividend scales, adjusted for interest (

You can see from these figures that owners of TIAA
policies enjoy substantial cost advantages over persons
insured by the country’s largest commercial life insurance
companies—companies that sell one in every three
policies purchased by Americans each year. As a staff
member (either full-time or part-time) of a nonprofit
educational institution you are one of the limited group
that qualifies for TIAA and the big savings this eligibility
can bring.
To give you an idea of savings possible, the figures show
that, as compared to TIAA:

the mean cost for $50,000 5-Year Renewable Term

4%) to recognize the time value of money; dividends not guaranteed.

policies issued to 35-year old men by the ten largest com-
panies is 59% higher, a dollar difference favoring TIAA,
adding up to more than $2,500 over the next 20 years;
even the company in the group that appears to offer the
best bargain demands a cost 40% higher than TIAA's;

the mean cost for $50,000 policies issued to 35-year old
women by the ten companies is double that of TIAA,
indicatingsavings close to $2,900 for the person choosing
TIAA; for the most attractive commercial policy shown,
women will pay 70% more over the years than for a TIAA
policy giving them the same benefits.

You can get all the facts about a TIAA
5-Year Renewable Term policy that can
help secure the future for your family

by contacting the TIAA LIFE INSURANCE
ADVISORY CENTER. Either telephone
collect 212-490-9000 and ask for one

of the Insurance Counselors

Alan L. Fox,C.L.U Joan Scott,CL.U. Kenneth Sawyer Robert Cassidy

Or mail this coupon. In either case there are no

strings attached and no one will call on you.
Life Insurance Advisory Center

TEACHERS INSURANCE & ANNUITY ASSOCIATION

730 Third Avenue, New York, N.Y. 10017

Yes—Id like to know more about TIAA 5-Year Renewable Term
Insurance policies. Please send personal illustrations for my age.

Eligibility for TIAA

is extended to em-
ployees of colleges.
universities, private
schools, and certain
other nonprofit edu-
cational or scientific
institutions, and to

the employee's spouse
when more than half
of their earned income
is from an eligible
institution.

Name and Title Date of Birth

Address

City, State. Zip

Nonprofit Employer (College. University, Private School. Etc.)

Ifyourspouseisalsoeligible accordingto the rules
described, please provide:

Spouse's Name Date of Birth

TlAA The College World’s Insurance Association

25 NOVEMBER 1977
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On excnange papers
MAGINATE

Whatman Specialized Papers. Effective ion
exchange in sheets and rolls.

Unique analytical tools. For ion exchange
chromatography; electrophoresis; ion exchange
filtration...

lon exchange papers. Probably applicable to
the separations you've been doing harder ways.
Very probably applicable to analyses you can’t
do any other way.

You can have Whatman DEAE anion paper (our
Grade DE 81), CM (carboxymethyl cellulose)
cation paper (our Grade CM 82), or our cellulose
phosphate paper, Grade P 81.

Think of your problem. Consider our solution:
ion exchange papers. From Whatman.

Whatman Inc. ® 9 Bridewell Place, Clifton, New
Jersey 07014 ¢ (201) 777-4825 ¢ Telex 133426.
Or from your laboratory supply dealer.
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Intergovernmental Cooperation in Science

One of the uncomfortable truths about the postwar arrangements for sci-
ence and technology in the United States has been the small role of state and
local government. A trilateral relationship took form, linking the federal
government with private industry and universities. Only in the last decade,
mainly through the initiative of the National Science Foundation, have the
states and cities been invited to the table. In President Carter’s reorganiza-
tion of the White House offices, the short and happy life of the Inter-
governmental Science, Engineering and Technology Panel came to a pre-
mature close when it was abolished and its functions ‘‘transferred to the
President.”

With chronically slim resources, the National Science Foundation has
supported a versatile array of experimental projects aimed at linking state
and local governments with scientific research and technology. Among oth-
er things, NSF is nourishing a network of cities and science advisers to
match needs with available know-how. In another experiment, it is testing
linkages between local governments and industrial firms. And a third experi-
ment connects state governments with a supportive federal laboratory con-
sortium. In the face of skepticism, NSF has hung tough in its belief that
modest but strategic investment in intergovernmental science will yield ben-
efits in terms of productivity and service delivery. It is a refreshing glimpse
of the better side of government.

Inflated expectations of a blessed union between science and state and
local government, on the other hand, are not helpful. Enough has been
learned to tell us that progress will be slower than we might like. True, state
and local governments are fighting a storm of dilemmas of urban decay,
modernization, law enforcement, air and water management, energy con-
servation, and human services. But defining needs in terms that science or
technology can address is a thorny business. Simplistic jargons of tech-
nology transfer are not helpful. Applications of sophisticated technology
often are not affordable within tight budgets. Problems of uncertainty, in
many ways, are more intransigent at these levels of government than at the
national level. The Balkanized state of power centers and the mixture of
“strong’’ and ‘‘weak’’ governors and other elected officials are barriers to
introducing change with economies of scale.

Still, with all of these problems, governors and mayors and legislators are
reaching for scientific and technical advice, and the profile of state and local
government is changing. Public interest groups such as the National Gover-
nors Conference, the National Conference of State Legislators, the Confer-
ence of Mayors, the National Association of County Officials, the National
Municipal League, and the International City Managers Association are all
converging in the sponsorship of new arrangements to bring science and
technology into the act. A National Conference on Earthquake and Related
Hazards, arranged by the Council of State Governments and the University
of Colorado, will inform state government officials about risk assessment,
hazard reduction, and earthquake prediction.

An important dimension is being added to the commonly perceived
agenda of science and technology. Although it comes tardily, its value
should not be underestimated. If science and technology can offer a brighter
future to federalism, a new measure of utility can emerge where public and
private investment in research and development is argued. But there is a
great deal still to be done to test and develop a better match between state
and local needs and federal research and development priorities. This will
not be accomplished by arm’s length relationships, and certainly not if the
states and cities are viewed simply as passive markets for the end products
of federally oriented research and development. Congress knew what it was
doing when it legislated entrée for the states and cities to the science policy
staff of the President. If that opening is not somehow assured, a useful initia-
tive will have been checkmated.—WiLLiAM D. CAREY



NEW GALEN MICROSCOPE

Your slides have never
looked so good.

Look at your own
slides through our new
GALEN microscope and see how
clear and fine the detail is. And notice
that you get full 2”7 x 3” coverage.
Named after the famous Greek phy-
sician, GALEN meets exacting Bausch
& Lomb standards.

This fine instrument is ideal for rou-
tine work in colleges, hospitals and
industrial labs. And it meets all spec-
ifications required for a microscope
used to study medicine.

The GALEN microscope is priced at
$746.00*, considerably less than many
microscopes that don’t have all its
features.

We think this is the best microscope
value on the market today. But don’t

Name

free demonstration.

take our word for it. Arrange for a
free demonstration.

Look into GALEN when you're
looking for a microscope:
e Parfocal, coated optics.

e 4x, 10x, 40x, 100x (oil) achromatic
objectlves

e Monocular,
models.

binocular, triocular

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

20723 North Goodman Street
Rochester, N.Y. 14602

[ ] Have my B&L dealer contact me to arrange a convenient,
[] Send catalog 31-2439.

e In-base, variable control illumi-
nator (30-watt).

e Ideal for brightfield, darkfield and
phase contrast observations.

e Observation body rotates 360°
locks at any point.

e Precentered substage with conven-
ient low rack-and-pinion focusing.

e Graduated mechanical stage; low,
coaxial controls.

e Immediate off-the-shelf delivery.

e Bausch & Lomb guarantee, and na-
tionwide service.

BAUSCH & LOMB

Scientific Optical Products Division
Optics Center, Dept. 6602

1400 North Goodman Street
Rochester, N.Y. 14602

BAUSCH & LOMB (@)

GALEDN

professional microscope

*Monocular model $630, Binocular model shown $799.

|

Available on GSA contract.
Consult the Yellow Pages
for your local authorized
Bausch & Lomb dealer.
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Street

City

State

Zip
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GALEN. The scope of a more productive laboratory.



0734 Polynudeatlde Kinase
cted i 80% pure

100units....

“Nuclease |

0880 RNA Ligase (T, coli) 4
100 units . . .

““RNase Free” ......... v

0870 DNA Ligase (To-infected E. coli)
Suitable for Recombining DNA .100 units . . . .

0912 NUCLEASE,-

These producié must be shipped cold. Insulated container and
refrigerant charge — $6.00. May rei;uire»air freight shipment.

"’ﬁlblochemncals inc.

] 1037 \WEST McKINLEY AVENUE, MUNAUKEE, \NIS. 53205
® Call (414) 347-7442 Telex 26881
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“C(U)-SUGARS

High Specific Activity

Near theoretical specific activity
has been achieved by NEN due to development
of new techniques in photosynthesis.

Glucose, D-['“C(U)]- NEC-042X
200-350mCi/mmol

Fructose, D-['4C(U)]- NEC-040X
200-350mCi/mmol

Sucrose, ['“C(U)]- NEC-100X

400-700mCi/mmol
Not for use in humans or clinical diagnosis

@ New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

NEN Canada Ltd.. Lachine. Quebec; NEN Chemicals GmbH. Dreieich. W. Germany
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332 S. Center St., Hillside, IL 60162 USA
(312)547-9050 Cable Address: "GUTHC

Circle No. 72 on Readers’ Service Card

25 NOVEMBER 1977

Reliable
Shakers

When it comes to reliable performance, you can count on
Burrell Wrist-Action™ Shakers. They’re ruggedly built for
long life . . . some units have been in operation over forty
years. Burrell Shakers duplicate a hand-mixing swirl with
an even motion at all speeds for as long as necessary.
And Burrell's unique Build-Up® System lets your Shaker
grow as your lab grows . . . from a Shaker that holds

1 to 4 flasks to a Shaker that holds 24. Burrell parts and
accessories are interchangeable. Burrell Wrist-Action
Shakers with Build-Up design . . . the Reliable Shaker.

Write for our literature.

BURRELL CORPORATION
2223 Fifth Avenue. Pittsburgh. Pa. 15219
Telephone 412-471-2527

BURRELL
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The most intelligent
mlcrobalance

The new AD-2Z Autobalance with
both Autoranging and Autozero

It can set zero, balance the beam, select the best range,
shift the decimal, display the weight on a large digital
readout, print it (with an optional printer) and much more
... all automatically and within seconds. That's what all
microbalances should do, but only the AD-2Z does.
5 gram capacity, 0.1 microgram sensitivity. Recording
and vacuum models available.

Call your local Perkin-Elmer sales office, or write
Instrument Division, Perkin-Elmer Corporation, Main Av-
enue, Norwalk, CT 06856.

PERKIN ELLMER
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The leading magazin
in the personal '
computer field

BYTE is the magazine for the creative home computer
experimenter. BYTE tells you everything you want to
know about personal computers, including how to con-
struct and program your own system,

Home computers are now practical and affordable. Low
cost peripherals have resulted in more hardware and soft-
ware, more applications than you could imagine. BYTE
brings it all to you. Every issue filled with stimulating, timely
articles by professionals, computer scientists and serious
amateurs.

Fill in the coupon today. Read your first copy of BYTE; if it's
everything you expected, honor our invoice. If it isn't, just -
write ““CANCEL"" across the invoice and mail back. You won't

be billed, and the copy is yours.

Allow 6 to 8 weeks for processing.

© Byte Publications, Inc. 1977

Sap

kb seiriinye Hg The Small Systems Journal

P.O. Box 361 Arlington, Mass. 02174 US.A
Please enter my subscription for:
O One year U.S.-$12 (12 issues) O Two years U.S.-$22
[ Canada or Mexico-$17.50  [J Europe (Air Delivered)-$25
[0 Surface delivery to all other countries except Europe, Canada or Mexico-$25

(Air delivery available on request) Please remit in U.S. funds.
[ Check enclosed (Bonus: one extra issue) O Bil me O Bill Bank Americard
O Bill Master Charge

O Three years US.-$32

Card Number- Expiration date

Signature Name (piease print)

Address —
City State/Country. Code

L
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RESEARCH NEWS

(Continued from page 814)

erally—a tighter monetary policy to
attract capital and improve the balance
of payments, for example, while ex-
pansionary fiscal policy improved em-
ployment. Tight money worked against
the employment target and fiscal ex-
pansion worked against balance-of-
payments equilibrium, but these un-
toward effects were dominated by the
strength of the money policy on the
payments target and fiscal policy on
employment.

Utility Measures

In Trade and Welfare Meade makes
enormous gains by the use of a device
of dubious validity—cardinal measures
of utility, rather than the normally
acceptable ordinal ones. (One is pre-
pared to say in economics that A is
better off in situation X than in situa-
tion Y, but not, as a rule how much
better, nor is one able to say how A’s
welfare in X or Y compares numeri-
cally with B’s welfare in situation X
or Y.) Comparing marginal values to
marginal costs, and giving weights to
the welfare of different countries in
different circumstances, Meade works
through the theory of economic welfare,
and thereafter the cases for and against
control of trade and of factor move-
ments, in the two-country case and for
many countries. He explores at length
the ‘‘theory of the second best’” which
states that, if the conditions necessary
for an optimum optimorum cannot be
realized, movement in the direction of
free trade may be dysfunctional. The
best in this instance is the enemy of
the good. At this level, it sounds triv-
ial, but by exploring cases of marginal
and structural adjustments, working
through the requirement of efficiency
and of equity, he is able to distinguish
between utopian and second-best types
of policy with a thoroughness that has
kept the book alive in the 22 years
since its publication.

While Ohlin and Meade share the
Nobel award for 1977 and write on the
same subject, they are entirely different
sorts of persons. Ohlin is a public man,
Meade a private man. They barely knew
one another. But the economics profes-
sion, international economists in particu-
lar, and, to the extent that economists
solve real problems, the world is in
their debt.

CHARLES P. KINDLEBERGER
Department of Economics,
Massachusetts Institute of Technology,
Cambridge 02139
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BOOKS RECEIVED AND
BOOK ORDER SERVICE

(Continued from page 819)

and Real Time Imaging. N. Bom, Ed. Nijhoff,
The Hague, 1977. viii, 360 pp., illus. Dfl. 85.

Effective Decisions and Emotional Fulfill-
ment. Rolland S. Parker. Nelson-Hall, Chi-
cago, 1977. xvi, 290 pp. $11.95.

Einfilhrung in das anorganisch-chemische
Praktikum (einschliesslich der quantitativen
Analyse). Gerhart Jander and Ewald Blasius.
Hirzel, Stuttgart, ed. 10, 1977. xxiv, 484 pp.,
illus. DM 32.

Growing Up to Be Violent. A Longitudinal
Study of the Development of Aggression.
Monroe M. Lefkowitz, Leonard D. Eron,
Leopold O. Walder, and L. Rowell Hues-
mann. Pergamon, New York, 1977. x, 236 pp.
Cloth, $14; paper, $8. Pergamon General Psy-
chology Series, vol. 66. Pergamon Interna-
tional Library. To order this book circle No.
399 on Readers’ Service Card

Hard and Soft Acids and Bases Principle in
Organic Chemistry. Tse-Lok Ho. Academic
Press, New York, 1977. xii, 210 pp., illus.
$19.50.

Higher Combinatorics. Proceedings of a
NATO Advanced Study Institute, Berlin,
Sept. 1976. Martin Aigner, Ed. Reidel, Bos-
ton, 1977. xiv, 256 pp., illus. $24. NATO Ad-
vanced Study Institutes Series C, vol. 31.

How Cities Work. An Introduction. Barrie
Needham. Pergamon, New York, 1977. x, 188
pp., illus. $15. Urban and Regional Planning
Series, vol. 17. Pergamon International Li-
brary. To order this book circle No. 401 on
Readers’ Service Card

The Human Subject in the Psychological
Laboratory. Irwin Silverman. Pergamon,
New York, 1977. xii, 152 pp. Cloth, $12.50;
paper, $5.50. Pergamon General Psychology
Series, vol. 68. Pergamon International Li-
brary. To order this book circle No. 402 on
Readers’ Service Card

Image of Science and Society. Stacey B.
Day, Ed. Karger, Basel, 1977. 80 pp. Paper,
SwF 19. Biosciences Communications, vol. 3,
No. 1.

Immunology. A Programmed Text. J.
Wayne Streilein and John D. Hughes. Little,
Brown, Boston, 1977. xiv, 338 pp., illus. Pa-
per, $9.95.

The Inheritance of Economic Status. John A.
Brittain. Brookings Institution, Washington,
D.C., 1977. xiv, 186 pp. Cloth, $8.95; paper,
$3.95. Studies in Social Economics.

Inhomogeneous Optical Waveguides. M. S.
Sodha and A. K. Ghatak. Plenum, New York,
1977. x, 270 pp., illus. $29.50. Optical Physics
and Engineering.

Insect Biochemistry. H. H. Rees. Chapman
and Hall, London, and Halsted (Wiley), New
York, 1977. 64 pp., illus. Paper, $3.50. Out-
line Studies in Biology.

Internal Migration. A Comparative Per-
spective. Alan A. Brown and Egon Neuber-
ger, Eds. Academic Press, New York, 1977.
xiv, 508 pp., illus. $29.50.

International Organizations and Agricultur-
al Development. Martin Kriesberg. Economic
Research Service, U.S. Department of Agri-
culture, Washington, D.C., 1977. viii, 136 pp.,
illus. Paper. Foreign Agricultural Economic
Report No. 131.

Intestinal Permeation. Proceedings of a con-
ference, Schloss Reisensburg, Oct. 1975. M.
Kramer and F. Lauterbach, Eds. Excerpta
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Medica, Amsterdam, 1977 (U.S. distributor,
Elsevier, New York). xii, 450 pp., illus.
$61.50. Workshop Conferences Hoechst,
vol. 4.

Introduction to Lasers and Their Appli-
cations. Donald C. O’Shea, W. Russell Call-
en, and William T. Rhodes. Addison-Wesley,
Reading, Mass., 1977. xii, 276 pp., illus.
$14.95. To order this book circle No. 403 on
Readers’ Service Card

Introduction to Seil Microbiology. Martin
Alexander. Wiley, New York, ed. 2, 1977. xii,
468 pp., illus. $18.95.

Maps and Statistics. Peter Lewis. Halsted
(Wiley), New York, 1977. xviii, 318 pp., illus.
Cloth, $22.50; paper, $13.95.

Mathematics and the Universe. An Inter-
pretation Based on the Theory of Relativity.
E. T. Lawrence. Vantage, New York, 1977.
vi, 106 pp. $8.95.

Mechanical Fault Diagnosis and Condition
Monitoring. R. A. Collacott. Chapman and
Hall, London, and Halsted (Wiley), New
York, 1977. x, 496 pp., illus. $47.50.

Medical Data Processing. Proceedings of a
symposium, Toulouse, France, Mar. 1976. M.
Laudet, J. Anderson, and F. Begon, Eds.
Taylor and Francis, London, 1976 (U.S. dis-
tributor, Crane, Russak, New York). xii, 776
pp., illus. $52.50.

Medicinal Chemistry V. Proceedings of a
symposium, Paris, July 1976. J. Mathieu, Ed.
Elsevier, New York, 1977. viii, 456 pp., illus.
$52.95.

Medicine at Harvard. The First Three Hun-
dred Years. Henry K. Beecher and Mark D.
Altschule. University Press of New England,
Hanover, N.H., 1977. xvi, 588 pp., illus.
$27.50.

Microprocessor Systems Design. Edwin E.
Klingman. Prentice-Hall, Englewood Cliffs,
N.J., 1977. xvi, 480 pp., illus. $19.95.

Molar Mass Measurements in Polymer Sci-
ence. N. C. Billingham. Halsted (Wiley), New
York, 1977. xii, 254 pp., illus. $32.50.

Native American Astronomy. Papers from a
symposium, Hamilton, N.Y., Sept. 1975. An-
thony F. Aveni, Ed. University of Texas
Press, Austin, 1977. xviii, 286 pp., illus.
$15.95.

Nubia. Corridor to Africa. William Y.
Adams. Princeton University Press, Prince-
ton, N.J., 1977, xxvi, 798 pp., illus. + plates.
$35.

Nutritional Support of Medical Practice.
Howard A. Schneider, Carl E. Anderson, and
David B. Coursin, Eds. Harper and Row
Medical Department, Hagerstown, Md.,
1977. xvi, 556 pp., illus. $25.

Ontogeny and Phylogeny. Stephen Jay
Gould. Belknap Press of Harvard University
Press, Cambridge, Mass., 1977. xvi, 502 pp.,
illus. $18.50.

Pancreatic Beta Cell Culture. Proceedings
of a conference, Kitzbiihel, Oct. 1976. E. von
Wasielewski and W. L. Chick, Eds. Excerpta
Medica, Amsterdam, 1977 (U.S. distributor,
Elsevier, New York). viii, 198 pp., illus. Pa-
per, $30.75. Workshop Conferences Hoechst,
vol. 5.

Parasitic Protozoa. Vol. 4, Babesia, Thei-
leria, Myxosporida, Microsporida, Bartonel-
laceae, Anaplasmataceae, Ehrlichia, and
Pneumocystis. Julius P. Kreier, Ed. Academ-
ic Press, New York, 1977. xvi, 386 pp., illus.
$32.50.

Pathology of Tumours in Laboratory Ani-
mals. Vol. 1, Tumours of the Rat. Part 2. V. S.
Turusov, Ed. International Agency for Re-
search on Cancer, Lyon, 1976 (U.S. distrib-

The First Wide Range
Microtome-cryostal...
Temperatures from
—15°C I —50°C...
Frozen Sections

irom 0., 10 2.

The Harris LoTemp model WRC
is two microtome-cryostats in
one. A single unit that can do
both routine diagnostic pro-
cedures and such sophisticated
research procedures as thin
section light microscopy, auto-
radiography, fluorescence mi-
croscopy and other histological
procedures, at a cost compar-
able to presently available
routine cryostats.

The Harris model WRC is
compact. .. can be moved any-
where it's needed. The cold
chamber has extra room for
tissue handling, storage or
freeze drying. Full opening top
with special access ports com-
bines the features of a totally
closed system with the easy ac-
cessibility of open top models.

Available equipped with
International Equipment Corp.
microtomes, or cryostat only
prepared for installation of your
present |.E.C. microtome. In-
stalled stereo zoom microscope
also available.

For a full description of the
Harris WRC and its wide range
of Ialldditional features write or
call...

Harris Manufacturing Co., Inc.
14 Republic Road

Treble Cove Industrial Park
North Billerica, Mass. 01862
(617) 667-5116
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think...

what do you really know
about the President’s
National Energy Plan?

The Proceedings of the Conference on Na-
tional Energy Policy, sponsored by
AAAS, Carnegie Institution of Washing-
ton and the MITRE Corporation, will
help you understand the overall impact of
the NEP on the economy, on conservation
and on the environment. Find out what
the country’s leading independent experts
in the field of energy policy, economics
and technology really have to say about
President Carter’s National Energy Plan
as it relates to

o the energy gap

e international implications

e governmental responsibility
e import limitation strategy

For your copy of

The Proceedings of the Conference
on National Energy Policy

send your name and address plus $6.00
(AAAS members $5.40) to

G2

ORDER YOUR COPY NOW!

AAAS Dept. N2
1515 Massachusetts Ave., NW
Washington, DC 20005.

170-210Ci/mmol

Dihydrotestosterone

[1.2,4,5,6,716,17-"HIN]

EXCEPTIONALLY HIGH SPECIFIC ACTIVITY
STEROIDS [*H] FOR RECEPTOR STUDIES

Dexamethasone 35-50Ci/mmol
Dihydrotestosterone 110-150Ci/mmol
Estradiol 130-170Ci/mmol
Prednisolone 35-50Ci/mmol
Progesterone 90-115Ci/mmol
Testosterone 135-180Ci/mmol

Triamcinolone acetonide 30-50Ci/mmol
Send for our new Steroids Brochure.

Not for use in humans or clinical diagnosis.

G@ED New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieich, W. Germany
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MINIPULS
PERISTALTIC PUMPS

superior performance/constant flow

o Continuous flow adjustment 1-1300 mli/hr.

¢ Digital speed control/high torque motor

o Tubing can be replaced while motor is running
o Very low pulsation

o Available in 1-, 4-, 8- and 16-channel models

CALL OR WRITE

Gilson Medical Electronics, Inc.
Box 27, Middleton, Wis. 53562 ® Phone 608/836-1551
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