I E 17 January 1975
Sc NCE Vol. 187, No. 4172




SO YOU RATE AN
ULTRORAC!

A little envy is pardonable. Not everyone is lucky enough to have
the finest fraction collector in the world.

But if your work calls for precision and reliability in electronically-
controlled fraction collecting, you need an UltroRac®, too.

LKIB

LKB Instruments Inc.

12221 Parklawn Drive, Rockville MD. 20852
11744 Wilshire Blvd. Los Angeles Calif. 90025
6600 West Irving Park Road, Chicago Ill. 60634
260 North Broadway, Hicksville N.Y. 11801
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it needs

no special bottles,
no special bases,

no special care.

Adjustable or fixed-volume models.

Available in 3 adjustable-volume models
(0.4-2mi; 1 -5ml; 2 - 10ml) and 7 fixed-volume
models (0.5, 1.0, 2.0, 2.5, 3.0, 5.0 and 10.0ml).

Easy to sterilize.
Entire unit may be autoclaved at 120°C
without disassembling.

Designed for rugged use.
No fragile protruding glass tubing. Not
top-heavy; needs no special botties or bases.

Outstanding reproducibility.

Better than 0.2% reproducibility. Absolute
accuracy +1% for adjustable models, +0.5%
for fixed-volume models.

FEP-coated ceramic plunger.
Will not freeze with alkaline reagents.

Precision valve and cylinder system.

Tefzel® valve head, precision-ground
borosilicate glass cylinder, polished ball valves
assure trouble-free performance.

Adjustable dispensing & filling cannulae.
Teflon® cannulae may be cut to any required
length with scissors.

Simple to operate.
Raise cylinder sleeve fully, then depress.
No ‘dead volume’ remains in cylinder.

Easily adjusted to exact volumes.

No meniscus reading problems. Exact volumes
are easy to set with pointer and locking
thumbscrew.

Compatible with virtually any reagent.

No corrosion problems. All materials contacting
liquid are inert, even to reactive chemicals
(except HF).

Fits standard screw-neck reagent bottles.
Supplied with 16 oz. or 32 oz. amber reagent
bottle (depending on cylinder capacity). Easily
fits other size screw-neck bottles with

optional adapters.

Doesn't this sound like the bottle-top dispenser
you’ve been waiting for? Shouldn’t you have
our literature? Just write: Brinkmann Instru-
ments, Cantiague Road, Westbury, N.Y. 11590.
In Canada, write: Brinkmann Instruments
(Canada) Ltd., 50 Galaxy Boulevard, Rexdale
(Toronto), Ont.

Brinkmann
Dispensette-

Circle No. 280 on Readers’ Service Card

Tefzel® and Teflon® are Du Pont trademarks

Dispensette® is a registered trademark
of R. Brand Co., Wertheim, W. Germany
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There you
are with all

those RC-2B

rotors.

You need a new superspeed
refrigerated centrifuge. But you
hesitate. Knowing what rotors cost.
Well, if you own an RC-2B, you
already have a rotor inventory for the
new Du Pont/Sorvall RC-5. They all
fit. And that means you get a larger
number and greater variety of rotors,
tubes and adapters with the new
RC-5 than with any other
superspeed.

The new RC-5 is the new
standard of the laboratory. New
electronic controlled circuitry for
smoother, more accurate speed
control. New electronic sensing for

And here we
are with the

new RC-5 that
they fit. €3

Lets get together:

more precise temperature control.

More published experiments
have been performed on the RC-2 or
the RC-2B than on any other
superspeed centrifuge. So you have a
ready backlog of reference material
for your new RC-5.

And the new RC-5 is in the same
price range as the RC-2B.

All good reasons for us to get
together.

First, send for complete
information on the new RC-5 to
Du Pont Instruments, Biomedical
Division, Room 23700A , Newtown,
CT 06470.

Instruments SORVALL
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Sony’s AV-3400 was the first complete portapak.
Sony’s AV-8400 is the second. And the third.

Of course, you know the AV-3400,
the famous portable VideoRover ®
System that made high-quality
in-the-field video recording practical.
Simple to operate, easy to carry,
inexpensive to buy, the AV-3400 stilt
leads the field in portable black and
white ¥2"-tape recorders.

But now it's not the only
VideoRover from Sony. Because now we
have the AV-8400. And the AV-8400 is a
most unusual machine.

It can grow as your needs grow.

As the AV-8400BV, it's a second-
generation black and white recorder.

All solid-state. Built-in sync generator.
Meets EIAJ-Type | specifications.
Self-threading with the new Sony
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IDEOCORDER

auto-thread reel. And the capacity
to be transformed at minimal expense
intothe . ..

AV-8400C Color VideoRover—
light weight and versatile, the highest
quality portable ¥2” color unit yet
designed. Records NTSC standard
color signals. Built-in drop out
compensator. Powered by a self-
contained battery pack, AC current, or
car battery. Records from color video
cameras (such as our new DXC-1600),
monitor/ receivers, or other video
recorders. Compatible with the AV-8650
for full editing capability. Excellent

portable source for your videocassette
system. The best. From Sony.
From anyone.

Which portable is right for you?
For black and white only, at the lowest
cost, choose the standard of the
industry—the AV-3400.

For black and white now, but
color in the future, you'll choose the
one that can grow—the AV-8400BW.

For color—the finest color now,
the top quality AV-8400C—and the
new DXC-1600 color camera.

Get the details. Write today.

Sony VideoRover.Your choice.

....................................................

: Sony Corporation of America
Video Products Dept. sci1-015
9 West 57th Street, N.Y., N.Y. 10019

Gentlemen:

O Please send data on the Sony AV 3400
and AV 8400.
[J Please arrange for a demonstration.

SN-198 ¢
.

NAME

TITLE

ORGANIZATION

ADDRESS

cITy

STATE zip

prone (Area cooe)

TYPE OF BUSINESS

...................................................




REVCO presents

BR-2204 —Self-defrosting

with non-fogging, full- ; ULT 760, 775, 785 & 7100—
length glassggoogr, Capacity ULT 380—Capacity of 3.1 Capacity of 7 cu. ft. (198
22 .6 cu. ft. and factory-set cu. ft. (87 liters)—Pulldown liters). Pulldowns from
control that maintains tem- to -80°C./-112°F. Floor -60°C./-76°F. to -100°C./
peratures at 2°C.to 4°C./ space: 5.17 sq. ft. ;17D -148°F. Floor space: 11.6

35°F. to 39°F. Floor sq. ft. @ LISTED
space: 6.6 sq. ft. @ LISTED

ULT 185—Capacity of 1.5 INVENTORY CONTROL
cu. ft. (44 liters) with a pull- © SYSTEMS—for uprights
down to -85°C./-121°F. and chests including bas-
Floor space: 5.66 sq. ft. @) kets on rails for 12 and 17
LISTED cu. ft. models. Get the most

out of—and into—your
freezer with Revco's ICS.

Our ULTra-Low’ temperature equipment is now
listed by UNDERWRITERS' LABORATORIES, INC.

Another industry first from Revco—the pacesetter for over 36
years. Because we care about your safety, our freezers in their entirety
—not just components—are now UNDERWRITERS' LABORA-

TORIES, INC. LISTED. When you specify Revco, you've bought the
best.



the ULTimate
Safeguard \:

ULT 975, 985, & 9100—
Capacity of 9 cu. ft. (255

i . Pull f i
b el LR ULT 1145, 1175 & 2235

-148°F, Floor space: 11.6 space-saving uprights. Pull-

sq. ft. WLISTED downs from -35°C /-31°F,

to -75°C./-103°F. Revco's
“tall cold ones” have capa-
cities from 11 to 22 cu. ft.

Floor space: 6.6 sq. ft. ®

LISTED ULT 1535, 2035 & 2435—
Pulldown of -35°C./-31°F.
ULT 1760 & 1785—Capacity with capacities of 14.7, 20.0
ULT 1280, 1275, 1280, 1285 of 17 cu. ft. (483 liters). and 24.7 cu. ft. W) ||STED
& 12100—Capacity of 12.3 Pulldowns from -60°C./
cu. ft. (349 liters). Pull- -76°F. to -85°C./-121°F.

downs from -60°C./-76°F. Floor space: 14 sq. ft. @WLISTED
to -100°C./-148°F. Floor
space: 11.6 sq. ft. @WLISTED

VOLTAGE SAFEGUARD—
protects all your valuable
electrical equipment by
boosting voltage, e.g., pre-
vents possible compressor
damage in event of brown-
out. Simple to operate—just
plug in. Compact—Iess than
one cu. ft.

For more information on Revco uprights, chest freezers, and
nation-wide service centers write for our
latest catalog, or contact: Curtin-Matheson,  pee
Fisher Scientific, Scientific Products, VWR, qz
In Canada: Allied Scientific, Can Lab, Fisher | , REVCO.INC.

/| ', 1100 Memorial Drive, West Columbia, S.C. 29169
SC/ en t / f/ C. - Telephone: 803/796-1700 TWX: 810-666-2103
Cable: Revco
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Speculations and facts on the sources of planets,
Earth, and life by Robert Jastrow, Philip Morrison,

Cyril Ponnamperuma, George Wald.

Universe

What is man’s deepest mystery?
Perhaps it is his own origin and that of
his world. How did life begin? Where?
... How did primitive life evolve into
man? ... How did the earth form? ...
How was the universe created? ... What
of the genesis, life, and death of stars?
... What do pulsars and quasars signify?
How were elements created?

Four of the world’s leading scientists
probe these questions in ORIGINS.

They talk of experiments that recreate the
conditions for life . .. speculations on

the forces of evolution . .. clues to life
origins found in meteorites . . . the
underlying order in the chaotic formation
of stars and solar systems . .. the search
for the true age of the earth.

The quest to understand our beginnings
is an eternal one. We've used our
intuition, our reasoning ability, and the
steady accumulation of scientific tools
to follow that quest. Through these four

© © 0 0 0 00006006000 00000000000006000000060600060600606000060000000000
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talks, the listener learns how far we've
come, what we now understand, and
where we have to go.

ORIGINS is an attractive album with
four 50-minute cassettes and an
accompanying booklet. Ideas, facts, and
speculations are given in layman'’s
language—just as they were originally
given in public lectures in

Washington, D.C.

This album is ideal for the inquisitive
mind that wants to understand the
nature of stars, the universe, the earth,
and life. For the science student,
ORIGINS shows how scientific method
and tools—those of chemistry, physics,
astronomy and geology—can be applied
to this basic mystery. And for everyone,
ORIGINS is the opportunity to listen

to scientific work-in-progress.

Price: $34.95 to AAAS members.
$39.95 to nonmembers.

AMERICAN ASSOCIATION for the ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, N.W., Washington, D. C. 20005

Please send me ____ albums of ORIGINS at $39.95 each ($34.95 for AAAS members).

[ Check enclosed

] Please bill me later

(Member orders must be accompanied by remittance.)

Name

DESIGN IN THE UNIVERSE
George Wald, Harvard University

TO THE THRESHOLD OF LIFE
Robert Jastrow, NASA Institute for
Space Studies

THE ORIGIN OF LIFE
Cyril Ponnamperuma, University of
Maryland :

INTELLIGENT LIFE BEYOND THE
UNIVERSE

Philip Morrison, Massachusetts Institute
of Technology

e e ce 000000 t000 0000000000000

Address

State

Zip

City




Now the most modern spectrophotometer for enzyme

kinetics is also the lowest priced. It's the new GCA/
McPherson EU-707 Digital Double Beam, Ratio-Record-
ing, Scanning Spectrophotometer with Automatic Sample
Positioner . .. only $8675* complete. .. nothing extra to
buy.

Rate of change Displayed Continuously—standard. Rate
of Change (dA/dt) is displayed digitally and recorded. You
interpret data faster, easier in kinetic studies. Or read
conventional absorbance/transmission concentrations
per unit of time.

Electronic Indexing of Micro-Cells—included. More
accurate, reproducible positioning of the four cells in the
beam is assured. No mechanical indexing parts to wear.

Indepéndent Zero Offset—no extra charge. Continuous
zero suppression of —0.3 to +3. 0 Abs . .. separately for
each sample. :

Independent Scale Expansion—same money. Full scale
display of any 0.1, 0.5, 1.0 or 2.0 Abs.. separately for
each sample.

Remote Temperature Monitoring—built-in. Full scale
display of any 10° 50° or 100°C, with thermistor placed
either in sample or holder.

Adjustable cycle/dwell time—no extra cost. Digital
timers control cycle of 0-99 seconds or 0-99 minutes.
Dwell 0-99 seconds.

Additional features —same low price. Digital wavelength
scanning and display, computer compatibility, digital
display of absorbance to 3.000 Abs, boxcar type integra-
tion.

Research quality—low cost. Accuracy to =0.001 Abs,
resolution of 0.1 nm, and stray light of less than 0.1% at
220 nm.

For fastest return of complete specifications and ordering
data, write directly to GCA/McPherson Instrument, 530
Main St., Acton, MA 01720. Or see our local regional
manager in your area.

Need immediate information? Call Howard Schwartz at
617) 263-7733.

*North American price

NT ©@®A

oters and ESCA.

SBURGH CONFERENCE, Cleveland (Ohio)

arch 3-7, Booths 514, 516, 518 and 520



The REPIPET Jr.
reagent disp

Unbreakahle
$29.50

Recommended for: aqueous solutions, water,
dilute acids, foods, aliphatic hydrocarbons.
Not recommended for: concentrated acids,
solvents, bases.

The REPIPET Jr. is the most economical semi-automated
precision dispenser on the market today. (Precision 0.5%,
accuracy-2%.) This all-plastic instrument will serve you
well when used as recommended. A chemical
resistance chart is included.

The REPIPET Jr. is a simple, no-maintenance
dispenser with interchangeable parts. L/1 supplies
5 and 10 ml sizes with 1,000 ml plastic container.
Circle No. 296 on Readers’ Service Card

The low silhouette
REPIPET dispenser

For dispensing concentrated acids—any reagent.

This new low silhouette REPIPET® dispenser features a
convenient 2-opening container. It is one of many L/I dis-
pensers and dilutors entirely safe to use with any reagent
except HF. Guaranteed accuracy 1%, reproducibility 0.1%.
Price of 10 ml model shown is $68.50.
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Order from Labindustries or your distributor.

<5 LABINDUSTRIES

1802 Second Street/ Berkeley, California 94710/ Phone (415) 843-0220



Now you can make a
new spectrophotometer of
your Zeiss PMQ 11,
no matter how old it is.

The compact new
Digital-Photometer Indicator
will let you take full
advantage of the PMQ II's
great optical system.

You'll get greater
versatility and readout
accuracy. More convenience
in operation. Features like:

4-digit display, 0-3.0
0.D., concentration and
transmittance, variable high-
voltage and calibrated
amplification ranges, zero
suppression, scale expansion
and variable time-averaging.

Linear analog and BCD
outputs for recorders and
digital documentation.

Attractively priced
around $2000. Even less
with your old analog
indicator as trade-in.

Write or call

Carl Zeiss, Inc.,

444 Fifth Ave.,

N.Y., N.Y. 10018.

(212) 736-6070.

Nationwide Service

THE GREAT NAME IN OPTICS
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Lottery Admissions System
in the Netherlands

The editorial “Medical school admis-
sions matching” (2 Aug. 1974, p. 401)
and the subsequent letters (11 Oct.
1974, p. 93) have called our attention
to the fact that the problem we cur-
rently face in the Netherlands is far
from unique.

Originally in this country, every stu-
dent who passed state-controlled high
school examinations could enter the aca-
demic field of his choice, provided the
subjects of his examinations were suit-
able for that particular field. In recent
years, in at least ten fields of study,
the number of applicants has greatly
exceeded the capacity of the univer-
sities to train and accommodate these
students adequately. Finally, 3 years
ago, a quota system was established
for certain fields of study, one of which
was medicine.

At present, there are approximately
three applicants for each available
place, so a selection system was set up
to keep the number of students ad-
mitted within the allowable quota.
Committees were appointed and selec-
tion procedures in other countries were
carefully studied. The system we ended
up with allows entrance to a few stu-
dents with very high examination
scores; for the remaining students, en-
trance is decided by lottery. This ap-
proach, although highly unsatisfactory,
at least enables gifted students to study
in the field of their choice.

This system has now been in opera-
tion for 2 years, and we expected that
during this time a quantitative admis-
sions procedure would be developed.
However, instead of a selective admis-
sions system, the Dutch government
now proposes to limit student admis-
sions by lottery only. This will prevent
a number of highly intelligent students
from being admitted to the profession
of their choice.

We think it is immoral to have a
system in which the future of human
beings is decided by a game of chance,
and we feel that to use a lottery as a
means of limiting the number of stu-
dents admitted to universities is a di-
rect threat to science in general.

Frits L. MEIJLER
Department of Cardiology, University
Hospital, State University of Utrecht,
Utrecht, Netherlands

JOHAN VREEKEN

Department of Internal Medicine,
Wilhelmina Gasthuis, University of
Amsterdam, Amsterdam, Netherlands

114

Computer Use

In their article “Computer use un-
der a free-access policy” (31 May 1974,
p. 957), Luehrmann and Nevison make
a case for free access to computing at
a university, claiming that it is differ-
ent from other schemes for allocating
resources and that it results in greater
educational value. In doing so, it ap-
pears that they make some faulty as-
sumptions and draw some misleading
conclusions.

First, the authors claim that, at
most universities, users must pay for
the services they consume. In this,
they confuse accounting practice with
allocation procedures. At Dartmouth
College, faculty and staff bills are sent
to users; and so they are at most insti-
tutions. Dartmouth student bills are
sent to the Dean of Student Affairs; at
most universities they are sent to the
faculty responsible for the work the
students are doing. Accounts are kept
and bills are sent in both cases; neither
case is analogous to the library proce-
dure, as the authors suggest. The con-
fusion is due to the fact that at most
institutions, allocations are made to
students in units called “dollars.”
What they are given in fact are not
dollars but shares of the resources of
the facility (7). If the input to the
computer facility is $1 million, then
the output is assumed to be computing
services worth $1 million; a one-
millionth “share” of this output is
called a “dollar.”

It can be argued that the share
system is in fact a more flexible meth-
od of allocation and control than the
methods in use at Dartmouth, where
strict limits are placed on which parts
of the system are accessible to the
user. In the share system, the user can
decide whether he wants to spend his
shares on disk storage, tape input-
output, CPU (central process unit)
cycles, or interactive connect time. It
is easier to make the resources match
the job, and it is easier for facility
management to mold user behavior to
minimize conflict.

Second, the authors assert that the
free-access policy accounts for the
large number of users at Dartmouth.
This would be hard to prove. The
Dartmouth Time-Sharing System is
well designed, user oriented, and in
cludes interesting, exciting, and well-
documented software. It is supported
by a faculty and administration that
makes the importance of computing
evident to everyone on the campus.

SCIENCE, VOL. 187



It’'s obvious that Zeiss Axiomats are revolutionary microscopes.
But here are 9 more reasons why.

1. Symmetrical design for utmost stability. The optical
axis runs right through the center.

2. Truly modular system. The rugged modules can be
stacked for upright or inverted microscopy. Some are simply
turned upside down for inverted use (as a metallograph, for
instance). And they remain always perfectly aligned. (Only a
century-old tradition in precision-engineering can meet the
close tolerances for such exact alignment.)

3. The widest image field through newly computed flat-
field optics with unequaled resolution and contrast edge to
edge. The first complete line of strain-free Planapochromats for
all microscope techniques in transmitted and reflected light.
Built-in zoom system of unusually large range (1:4) and of
superb image quality.

4. Two fully integrated, fully automatic camera sys-
tems (4 x 5” and 35mm) in one module, with additional ports
for TV or motion picture cameras.

5. UV-Axiomats for UV-microscopy, photomicrography,

and photometry with unique, new ULTRAFLUARS covering the
range from 230-750 nm.

6. The most stable, most convenient and compact
photometer system ever made. You can always observe the
measured detail in the total field. One module contains both
the photometer and a 35mm camera system.

7. The largest (8 x 17”), most stable and best aligned
stages available . . . including the largest scanning stages.

8. Three illuminators in one housing . . . all pre-center-
able from the outside.

9. Remote control of focusing and stage movements

. stage and objective modules can be placed in a sterilized
chamber. They become their own “Clean room”.

For the whole supporting story, write Carl Zeiss, Inc.,
444 5th Ave., N.Y., N.Y. 10018. Or phone (212) 736-6070.

In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B
2S6. Or phone (416) 449-4660.

Nationwide Service

BRANCH OFFICES: BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C.
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Chelex100
VS.
heavy metals.

[fatal attraction]

Chelex 100, Bio-Rad'’s chelating
exchange resin, shows a high
specific affinity for the ions of
copper, iron, and other heavy
metals. It's ideally suited for
removing, concentrating, or ana-
lyzing trace amounts of these
metals, even in the presence of
large quantities of sodium and
potassium.

Chelex 100’s diverse applications
include: analysis of trace metals

in natural waters, reagents, bio- .

chemicals, and physiological solu-
tions * removal of trace metals
from reagents, culture media,
soils, buffers and enzyme systems
« recovery of metals from process
streams * chromatography of
closely-related metals * concen-
tration of trace metals for atomic
absorption or anodic stripping
voltammetry analyses.

Call or write for bulletin 114.

28 IR 1) Laborasories
32nd and Griffin Avenue
Richmond, CA 94804
Phone (415) 234-4130
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People at Dartmouth like the system
and the system likes the people. This
has as much to do with its wide use
as the mechanics of distribution. In a
system without this user orientation
and on a campus without this ambi-
ence, students and faculty are re-
strained by the quality of service more
than by the allocation procedures.

Finally, the authors conclude that
free access to computing at other in-
stitutions will cause a dramatic in-
crease in the number of users, but
only a modest increase in demand.
The implication appears to be that
something of great value can be pur-
chased at little cost. However, if the
30 to 50 percent of the students at a
typical university who have no ac-
counts were given free access to the
computer, would they use it for any
important educational purpose? If, as
Luehrmann and Nevison suggest, their
usage would be minimal, its value will
probably be minimal as well. The diffi-
cult problem that the authors evade is
the educational advantage that would
accrue from a tenfold increase in
number of users or even a 40 percent
increase in demand.

One might even argue that there are
some disadvantages to a free-access
policy. The additional users would be
inexperienced and naive; they would
require a considerable increase in user
services; and this cost would have to
be borne by limiting the services now
provided to the users to whom com-
puting is more serious and important
than it is to the casual user.

CHARLES MOSMANN
Computer Facility,
University of California,
Irvine 92664

References

1. C. Mosmann, Academic Computers in Service
(Jossey-Bass, San Francisco, 1973).

Mosmann seems convinced that
Dartmouth’s  friendly, user-oriented
computer environment has been
achieved through a substantial com-
mitment of university resources. In
fact, it is only a slight oversimplifica-
tion to say that the reason why the
computer system is easy for beginners
to use is because Dartmouth has never
had the resources that would be needed
to train thousands of people to use a
complicated system. Even today, con-
trary to Mosmann’s expectation, the user
services staff of six people at Dartmouth
represents only 5 percent of the com-
puter center budget. Furthermore, none
of these is the typical, high-priced ap-
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here comprise the scientific record
of the Third International Confer-
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future work in the field.
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$31.50

104 pages

lm:axtIEdwaﬁond Publishers

666 Fifth Aveue, New York, N.Y. 10019

Circle No. 85 on Readers’ Service Card



plications programmer found at most
university computer centers.

But this should not be surprising.
Reflect for a moment on our favorite
analog, the library. In which hypo-
thetical university library environment
would the cost of user services be
greater—one in which all users could
read and follow simple instructions, or
one in which literacy was slight and
users needing library service were com-
pelled to work with the assistance of
reading specialists? Granted, the latter
arrangement would drive out the “cas-
ual user” of library service, but I fail
to see a corresponding benefit to the
“serious user.” Computer illiteracy is
also expensive.

On another issue, Mosmann evident-
ly prefers a system of computer-dollar
allocations to the free-access system
described in our article. However, vir-
tually all other educational and research
resources are treated as cost centers
that have little direct responsibility for
“recharging” users for their services.
The library example is worn thin, yet
academic departments themselves are
examples. Students do not have “chem-
istry dollars” to be collected at turn-
stiles in the lecture room. Instead, the
student (or the state) pays tuition, and
the university decides the quantity and
quality of “chemistry service” that shall
be available. While it thereby gives up
the possibility of using differential pric-
ing policies to manage demand for
different courses, most people seem so
convinced of the value of present prac-
tice that they would mount the barri-
cades if an administration imposed such
a free-market system on academic de-
partments. Is computing so different?

Finally, it is difficult to deny the
charge that free-access computing may
lead to uses without any important
educational purpose. So does free ac-
cess to books, yet we don’t object to a
student’s reading for pleasure. Setting
aside the question of intrinsic value,
we have evidence that the perceived
value of computing at Dartmouth is
very high indeed. In annual surveys of
entering freshmen, we find that “availa-
bility of the computer” is among the
top two or three most frequently stated
reasons that the students selected Dart-
mouth. Our computer policy has thus
contributed measurably to the fact that
there are about ten applicants for every
place in the Dartmouth freshman class.

ARTHUR W. LUEHRMANN
Kiewit Computation Center,
Dartmouth College,
Hanover, New Hampshire 03755
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Science Advice for the Executive Branch

President Ford has indicated that he will establish some kind of
science advisory group in the Executive Branch. As yet the exact structure
of the apparatus is uncertain, and scientists and engineers have made
various proposals concerning it. Some of the suggestions have included
establishment of a cabinet post, restoration of the earlier advisory system,
creation of a council for science and technology, and formation of an
office of research and enginecering management.

In considering the advisory structure there are some general considera-
tions that should be taken into account. For its part the scientific com-
munity should realize that the needs of the nation and the needs of the
President take precedence over the needs of science. One of the major
factors in the destruction of the earlier apparatus was that too many
people, including scientists, perceived the President’s science adviser
as science’s man in the White House. A second factor was the tendency
of members of the President’s Science Advisory Committee to criticize
publicly the President’s position in various matters.

For their part, too, the politicians need to have some sober thoughts.
Many of the most pressing problems that this country faces and will
encounter during the coming decades have substantial, crucial ingredients
of science and technology. They are problems of a long-term nature that
require planning and an understanding of technological limitations and
opportunities.

But during the last decade, and especially the past 2 years, the decision-
makers seem to have been chosen for their -ignorance of technological
matters. The country has been run by a combination of politicians,
public relations types, management experts, and economists. Politicians
are mainly drawn from the legal professions; they understand human
nature and how to -exploit public opinion. Public relations types are
partial to the view that facts are not relevant; rather, what is important
is what the public believes is true. Management experts consider that
it is unnecessary to have deep knowledge about the matter they are
deciding; they can get the facts from others. The record of cconomists
during the past 2 years speaks for itself.

It would appear that the current level of decision-making might be
improved if there were a slight infusion of some of the competences and
values that many scientists and engineers share. We don’t want to be the
whole stew but we do suggest that a little sprinkling of the salt of facts
and enduring values might be uscful.

In establishing a new science apraratus, it would help if the planners
considered thoughtfully the various functions that need to be filled and
how they might be served. There should be an advocate or advocates of
science, but they should be outside the White House. Presumably the
function could be filled by the director and the board of the National
Science Foundation. There should be a body, for example an office of
research and engineering management (suggested by Edward E. David,
Jr.), to evaluate and coordinate the research and development activities
of government. This body should have a role in budgetary decisions.
There should be a group responsible for long-term planning and capable
of identifying the R&D efforts that should be sponsored now if needs a
decade away are to be met. Finally, it would be desirable for the group
of advisers surrounding the President to interact with one or more persons
with broad scientific and technical backgrounds and administrative
experience. In the past, the tendency has been to saddle one person with
some or all of these functions. An attempt should be made to separate
the functions and to bring into government some of the abundant talent
that has lately gone unused.—PniLiP H. ABELSON
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Invertebrate  Zoology. Robert D.
Barnes. Illustrated by Betty M. Barnes
and Susan Heller. Saunders, Philadelphia,
ed. 3, 1974. xii, 870 pp. $14.

Justice and Reform. The Formative
Years of the OEO Legal Services Pro-
gram. Earl Johnson, Jr. Russell Sage, New
York, 1974. xiv, 416 pp. $13.50.

Lindenmeier. A Pleistocene Hunting So-
ciety. Edwin N. Wilmsen. Harper and
Row, New York, 1974. xvi, 126 pp., illus.
Paper, $3.95. Harper’s Case Studies in
Archaeology.

Linear Multivariable Systems. W. A.
Wolovich. Springer-Verlag, New York,
1974. x, 358 pp., illus. Paper, $9.50. Ap-
plied Mathematical Sciences, vol. 11.

Linguistic Analysis of Children’s Speech.
Readings. Thomas M. Longhurst, Ed.
MSS Information Corp., New York, 1974.
348 pp. Cloth, $13; paper, $8.75.

Liquid Scintillation Counting. Recent
Developments. Proceedings of a symposi-
um, Sydney, Australia, Aug. 1973. Philip
E. Stanley and Bruce A. Scoggins, Eds.
Academic Press, New York, 1974. xiv,
496 pp., illus. $18.50.

Lunar Science V. Papers from a con-
ference, Houston, Mar. 1974. Lunar Sci-
ence Institute, Houston, 1974. Two vol-
umes, illus. Vol. 1, xxvi 4+ pp. 1-418.
Vol. 2, xxii 4+ pp. 419-900.
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Simplicity
and accuracy...
Precision’s
Shaker Baths
have it right
on the hutton!

Just push the “Set Point” button for preset
37°C; uniformity is *=0.03°C. Push the ‘“‘Vari-
able” button to dial from —10° to +100°C
(cooling coil and cover needed for entire
range). Shaking rate adjusts from 20 to 200
oscillations per minute. Built-in tachometer.
Shaker tray accommodates 7 sizes of glassware
in any combination, test tubes, and 25 to 1,000
ml Erlenmeyer flasks. Accessories permit broad
range of applications. Solid state controls,
stainless steel interiors and a guarantee of 5
years or 50,000,000 oscillations. Ask your GCA/
Precision Scientific Dealer or write us. GCA/
Precision Scientific, 3737 W. Cortland St., Chi-
cago, IL 60647. Sales offices in principal cities.

GCA/PRECISION SCIENTIFIC @ ®A

Circle No. 309 on Readers’ Service Card

The Gould 220:
‘the workhorse of
biophysical recording.

Why do so many hospitals and laboratories depend
on the Gould 220? Just look at the features.

The modular system provides two 40 mm analog
channels and two event channels and it accepts a
broad range of biophysical plug-in signal condi-
tioners so you can use the 220 to measure almost
any physiological parameter. The 220’s pressur-
ized writing system makes the sharpest, crispest
traces of any recorder on the market. And the 220’s
99.5% linearity means you get accurate records
you can trust.

For all these reasons, the Gould 220 belongs in
your hospital or laboratory. Write for details. Gould
Inc., Instrument Systems Division, 3631 Perkins
Avenue, Cleveland, Ohio 44114. Or Kouterveld-
straat Z/N, B 1920 Diegem, Belgium.

Circle No. 315 on Readers’ Service Card

Do your

copies

look like
this?

If so, you need our attractive Science Binders to keep
your copies of Science in good condition, and available
for quick, easy reference. Simply snap the magazines
in or out in a few seconds—no punching or mutilating.
They open FLAT—for easy reference and readability.
Sturdily constructed, these maroon imitation leather bind-
ers stamped in gold leaf will make a fine addition to
your library.

Science Binders hold one three-month volume of Science.
They have a 3-inch back and 14 fasteners. $6.00 each.
Four binders, $22.00.

For orders outside the United States add .60 cents per
binder. Imprint: name of owner, year of issues (for exam-
ple: 1972-4 or vol. 178), add $1.00 per binder.

Send to Dept. V

AMERICAN ASSOCIATION for the
ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005

AAAS

- Ghromatography | :
Media e
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Affinity

A wide variety of ligands are offered o B

in ‘“‘ready-to-use condition’’, just ik
wash with 2 -3 volumes of water e 57
and proceed with your experiment. e =
Nucleotide Ligands: AMP (3 types), - L
3’, 5’-Cyclic AMP, ADP, ATP, GTP, UTP i

Coenzyme Ligands: NAD (2 types),

NADP, Coenzyme A (2 types), Cysteamine

Polynucleotide Ligands: Poly I, Poly U,
Double Strand Poly | « Poly C, Oligo (dT)

2
/

Supports: Agarose and Cellulose

1nogl
.. V, ..

ST

= gy

ELLT AV S Ll LT T T T p—— -

Call or write for descriptive
literature and prices

PLbiochemicals,inc.

1037 West McKinley Avenue, Milwaukee, Wis. 53205
Tel: (414) 271-0667 e Cable: P-L Biochem.

s o . o o e . e e 2
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RIA's are so much easier and accurate
withaBrinkmann Dilutor.

RIA sample processing -
becomes a simple matter with the
Brinkmann Digital Dilutor; it mixes
sample and reagent additively,
precisely and automatically at
the touch of a button. Outstanding
accuracy and reproducibility is
made possible by an electronic
digital volume setting system
combined with two precision
cylinder and piston assemblies,
each having only 2 moving parts.

Liquids contact only glass
and PTFE components. Operating
range is 1.0 to 5,000 ul for reagent,
adjustable in steps of 1.0 ul.
Choice of two sample ranges: 0.1
to 500 ul, adjustable in steps of
0.1 ul {(Model 1), or 1.0 to 5,000 ul,
in sleps of 1.0 x| (Model 11). For
literature write: Brinkmann
Instruments, Cantiague Road,
Westbury, New York 11590,
in Canada: Brinkmann
Instruments (Canada)

Ltd., 50 Galaxy Bivd.,
Rexdale ({Toronto), Ont,

E Brinkmann

Circle No. 279 on Readers’ Service Card

BOMBS and
PRESSURE VESSELS

Parr offers a wide selection of bombs and pres-
sure vessels for applying heat, pressure and agita-
tion to any chemical reaction or physical test
system. These are made in several different styles
and in all principal corrosion resistant alloys.
Capacities range from 15 to 2000 ml. with work-
ing pressure limits of 1000, 3000, 7500 psig. and
higher. Valves, thermowells, dip tubes and other
artachments can be provided.

PARR INSTRUMENT COMPANY
211 Fifty-Third St. Moline, lll. 61265
Telephone (309) 762-7716

Ask for our
Pressure Vessel Catalog.

Circle No. 269 on Readers’ Service Card

The Origin of Life and Evolutionary
Biochemistry. K. Dose, S. W. Fox, G. A.
Deborin, and T. E. Pavlovskaya, Eds.
Plenum, New York, 1974. viii, 476 pp.,
illus. $35.

Petrogenesis of Metamorphic Rocks.
Helmut G. F. Winkler. Edgar Froese, Ed.
Springer-Verlag, New York, ed. 3, 1974.
xii, 320 pp., illus. Paper, $9.80. Springer
Study Edition. Geology.

The Philosophy of Karl Popper. Paul
Arthur Schilpp, Ed. Open Court, La
Salle, Ill.,, 1974. Two volumes, Vol. 1,
xviii + pp. 1-670. Vol. 2, xiv 4 pp. 671-
1324. The set, $30. Library of Living
Philosophers, vol. 14,

The Physical Principles of Rock Mag-
netism. Frank D. Stacey and Subir K.
Banerjee. FElsevier, New York, 1974. x,
196 pp., illus. $21.75. Developments in
Solid Earth Geophysics, vol. 5.

The Physics of Tire Traction. Theory
and Experiment. Proceedings of a sym-
posium, Warren, Mich., Oct. 1973.
Donald F. Hays and Alan L. Browne,
Eds. Plenum, New York, 1974. x, 428
pp., illus. $39.50. General Motors Sym-
posia Series.

Plant Physiology. R. G. S. Bidwell.
Macmillan, New York, 1974. xxvi, 644
PP., illus. $14.95. The Macmillan Biology
Series.

Plastic Containers for Pharmaceuticals.
Testing and Control. Jack Cooper. World
Health Organization, Geneva, Switzer-
land, 1974 (available from Q Corp.,
Albany, N.Y.). vi, 204 pp. Paper, Sw. fr.
32.

The Power Broker. Robert Moses and
the Fall of New York. Robert A. Caro.
Knopf, New York, 1974. xii, 1246 pp. +-
index + plates. $17.95.

Power Lines and the Environment. Pro-
ceedings of a colloquium, Ambherst,
Mass., June 1973. Robert Goodland, Ed.
Cary Arboretum, New York Botanical
Garden, Millbrook, N.Y. 1973. x, 172
pp., illus. Paper, $5.

Progress in the Neurosciences and Re-
lated Fields. Papers from a meeting, Coral
Gables, Fla.,, Jan. 1974. Stephan L. Mintz,
Susan M. Widmayer, and Behram Kur-
sunoglu, Eds. Plenum, New York, 1974.
viii, 92 pp., illus. $18.50. Studies in the
Natural Sciences, vol. 6.

Quality Control. Richard C. Vaughn.
Iowa State University Press, Ames, 1974.
xiv, 234 pp., illus. $8.95.

Quick Arithmetic. Robert A. Carman
and Marilyn J. Carman. Wiley, New
York, 1974. xiv, 252 pp., illus. Paper,
$4.95. Self-Teaching Guides.

Renormalization and Invariance in
Quantum Field Theory. Papers from a
NATO institute, Capri, Italy, July 1973.
Eduardo R. Caianiello, Ed. Plenum, New
York, 1974. viii, 404 pp., $28. NATO
Advanced Study Institutes Series, Series
B, Physics, vol. 5.

Rings and Categories of Modules.
Frank W. Anderson and Kent R. Fuller.
Springer-Verlag, New York, 1974. x, 340
pp., illus. Paper, $13.50. Graduate Texts
in Mathematics, vol. 13.

The Schwarz Function and Its Appli-
cations. Philip J. Davis. Mathematical
Association of America, Washington,
D.C., 1974. xii, 228 pp., illus. $8; to
members, $4. The Carus Mathematical
Monographs, No. 17.
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