Vol. 175, No. 4021

4 February 1972

SCIENCE

el

L

-1

[




e

A
A
EEE

x

= i
imy e

“*S0O YOU RATE AN

ULTRORAC!
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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.
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Some things are changing for the better.

Many people know us as an instrument
manufacturer: we make more than 2,000
products for measurement, test and analysis.
Others know us as a computer company: more
than 10,000 own our programmable calcu-
lators and computers. We prefer to think that
our business is to serve measurement, analysis
and computation needs. .. in science,
industry, medicine and education. This is the
rationale behind every new instrument,
computer or system that we tell you about
in these ads. This month:

This cube structure symbolizes HP’s
adaptive computer. The new HP
System/3000 is a modular and multi-
faceted device that is many things
in one. It can perform in batch, time-
sharing or real-time modes —
simultaneously — and use three
different computer languages at

the same time.

Computer proliferation:
a better way to controlit.

Until now many computer users in high-technology
areas faced a puzzling fork in the road. With several
computers already in use, they had to decide either

to continue the proliferation of dedicated systems or
turn to a large-scale system costing at least a half-
million dollars.

Now there is a third and happier choice: HP’s new
adaptive computer System/3000. It is the first small-
scale computer that handles batch, real-time and time-
sharing all at once, each in more than one computer
language — at half the price of a good alternative.

For time-shared tasks, it handles up to 64 users.

For real-time processing, it allows several programs to
be active simultaneously, completely protected one
from the other. In batch processing, it permits execution
of a variety of programs at extremely high speed.

And System/3000 is multi-lingual in all modes,
including FORTRAN, BASIC and the new SPL/3000,

a high-level systems programming language that
combines the power of a Compiler with the efficiency
of an Assembler.

How System/3000 accomplishes all this is a
long story. Part of it involves advanced computer
architecture, virtual memory that assures available
core for every program in any mode, a huge micro-pro-
grammed instruction set, and a multiprogramming
executive that insures dynamic allocation of system
resources. For the rest of the story on the adaptive
computer write for our brochure on System/3000.




Computer proliferation:
a better way to do it.

For users who need to access a large data bank and
also require ease of 1/0 interface, computer proliferation
isn’t always a problem. It often can be the solution.

To perform these tasks at a new low price, HP
now offers a family of small disc-based computer
systems dedicated to time-sharing, real-time or batch
processing. Each system uses HP’s versatile 2100
digital computer, and each is available with an impres-
sive amount of storage. A choice of mass storage
devices provides 5 to 47 million bytes of disc storage.

An HP disc-based system can be tailored to
your specific needs, with more than a dozen peripherals
and general-purpose interfaces for a variety of instru-
ments. The new systems also use all of HP's existing
software of over 500 library programs and
applications packages.

The dedicated batch system is priced from
$33,000. Time-share and real-time systems start at about
$50,000. For more information, write for our brochure
on dedicated disc-based computer systems.

Q.E.D. There are computation problems in every
business that Hewlett-Packard can solve.

Instrumentation quality tape
recording at a bargain price.

Most scientists would use portable instrumentation tape
recorders for analog recording if only they performed
as well as the big expensive laboratory machines.
Unfortunately, their small size usually meant reduced
performance.

Then came the HP 3960. Truly portable in size
(50 pounds) and low in price ($4,270 for a fully-equipped
four-channel instrument), the 3960 actually
outperforms most laboratory machines costing five
times more.

If this sounds too good to be true, listen to some
of the 3960’s capabilities. At 15/16 ips, its FM
signal-to-noise ratio of better than 200:1 lets you
play back signals that would be buried in noise
(ECG’s for example) on many lab machines as well
as on any other portable.

The 3960 lets you mix and interchange four FM
direct record/reproduce channels at will. You have
a choice of three electrically-switched speeds, for
a time-base expansion of 16:1 or 10:1... without signal
degradation. Tape drive is bidirectional so that you
don’t have to rewind either to continue recording or
to play back.

Built-in facilities let you calibrate the 3960’s FM
electronics without external equipment. And an
integral peak-reading meter lets you optimize record
level without using a scope. Options include a 5 to
30 foot loop adaptor, an interrupting voice channel, and
an inverter for 12 or 28 VDC.. .. all integrally mounted.

Write for Application Note 89, a tape recording
handbook useful to scientists interested in tape
recording techniques for vibration and test analysis,
research and clinical medicine, acoustics,
oceanography and other environmentally difficult
research projects.

For more complete information, write Hewlett-
Packard, 1507 Page Mill Road, Palo Alto, California
94304. In Europe: 1217 Meyrin-Geneva, Switzerland.
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AN EXTRAORDINARY MONUMENT TO THE HISTORY OF SCIENCE

»

ENCE

ALJLI[% TREASURY or

STORY

A privately struck, limited first edition medallic tribute commemorating
the greatest men and events in the history of science—culminating during the
Diamond Anniversary year of the Nobel Awards Available only by advance reservation.
B

e 75 original high relief fine art
commemoratlve m

¢ Privately struck in limited editions of
Gold-over-Gold; Gold-over-Fine Silver;
All Fine Silver; "and Solid Bronze

¢ Created by internationally-famed
medallic sculptors

¢ Hallmarked and edge-numbered with E
your own individual subscription number

© 100% Price Protected

¢ Subjects carefully selected by
distinguished science historians

The Medical Heritage Society, respectedmﬁ:eﬁel(kofhutoryand
medicine for its outstanding commemorative medallic art, now an-
nounces creation of a beautiful series of limited, fine art medals com-
memorating the outstanding achievements in the history of science.
The Medallic Treasury of Science History. This unique series is
beingsculptedasalasﬁngtributetothegmtestmenandevenhin
science: the 75 “ ts” of science will be struck in your choice of
precious metals far tlua limited, first edition series of fine art medals.
‘The meticulous process of selection covered the full span of science
history ... men from all disciplines: Archimedes, Descartes, Lin-
naeus, Lavonsler, Darwin, Einstein, Newton. .. the final selections
based on those men and events most responsible for basic changes in
scientific thinking, thus pivotal points in science history.
Strictly limited number of sets...only100 mayown the finest
of the four separate editions. To assure rarity and collector ap-
peal, only 100 sets will be struck in 24K Gold over 14K Gold Fill ..
only 750 in Gold over 999 Fine Silver... just 1,500 in .999 Fine
Silver (Sterling is 925 pure) ...and 3,000 Solid Bronze sets.

You, too, will want to own thil magnificent series. The heir-

loomcharactemuesofongmalﬁneartsculphnemendunngmedal

lic form, the intrinsic value of precious metal, the extremely limited

avmlabﬂxty, as well as its unique educational value, will make this
a treasured collector’s item and enhance its long-term poten-

Gl Tor valu appreciation. The four “""m“‘p::‘:‘m“’“ ortinity to

different measure of value, es you oppo!

own a set that will fulfill your needs and in

Distinguished International Selection Commltteo.

AARON J. IHDE, Ph.D., Selection Committee Chairman, Professor

of Chemistry and the Hlstory of Science, University of Wisconsin.

ALISTAIR C. CROMBIE, Ph.D., Senior

Science, Oxford Umvemty

CHAUNCEY D. LEAKE, Ph.D., Professor of Pharmacology, Uni-

versity of California, Medical School.

MICHAEL A. HOSKIN, Ph.D., Lecturer in the History of Science,

—EARLY ACTION WILL
24-Karat Gold el te over 14-Karat Gold-
YOUR PARTICIPATION D2t @ 38 por (pabvidually edge-num-
Department of Science Hi; « Madical Heritage Society bered am enclosing $76.00
24-Karat Gold el late 999 Fine Sil
20 North Wacker Drive, Chicago, {llinols 60606 o Kot | ectrop] a ver -0 - ver

Please enter my subscription for one complete hall-
%a:bd set of mfhggdalhc of
consisting o high
tobexssued-ttheratoo{twoper
in April, 1972 The first
in di the final

Science
rehefﬁn‘ehartmadnls
74 medals will be 39mm

EELTE R O Mar e car .

ehr.Iundmhnd ﬁmtlmg &o
s, Il.mnolt lvuxh.lly O American Exp

¢ Authenticated by renowned science
history institutions the world over

o Struck by America’s leading minter of
high relief fine art medals

¢ Culminating in a magnificent, over-size,

214-inch medal commemora the

Diamond Anniversary year of the

distinguished Nobel Awards

¢ Historically significant fine art medal
collection destined to become a family
heirloom

Cambridge University.

STILLMAN DRAKE, A.B L.L.D., Professor of History, Institute
for the History and osophy of Science and Technology, Univer-
sity of Toronto.

DEREK DE SOLLA PRICE, Ph.D., Professor of History, Depart-

‘ment of the History of Science, Yale Umvormty

Internationally known medallic sculptors. Famed medallic
sculptors have been enlisted to give their unique interpretations to
this 76-medal collection. Typical is chief sculptor Barry Stanton,
designer of the official U.N. Silver Anniversary Medal. Medals are
recognized as a beautiful medium for artistic expression, as will be
exemplified in this fine art series.

i Relief medals, issued two per month. The medals, struck

tic High Relief, wxllbemxedatﬂxerateoftwopermontb
'Iheﬁrst74modnlswdlead1b939mm.mdumeter (slightly larger
andth:ckarthnnasﬂverdollar)'ﬂxeﬁnaltnbutawﬂlbeanover—

be struck by the Medallic Art Company of New York,'Ameucas
leading minter of high relief fine medallic art.

Included with your subscription. Your subscription will include
historical literature for event commemorated; a deluxe wood
chest to organize, dltslg:‘ay a:d protect your eollectlmn. plus a com-
limentary subscrip to eaculamucaquartery;om-nalofﬂ:e
Exsfory medicine and of the sciences.
10-Day examination privilege. Be sure to mail your application
promptly with your initial prepayment in order to assure your par-
tnmpatmn.YourﬁrsttwomedalswxllbemmledtoyoumApnl,lm
When y: amve,exammethemmywrhomeformdays.lfyw
don'tagmﬁmt nwdalhcsenesmallweprom:sed.mmplyremm
them for a full refund. If you have any questions, please feel free to
phone—(312) 641-5540.
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ASSURE
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The Future of Graduate Education, If Any

It is reasonable to assume that graduate education in the United
States developed on undergraduate college campuses because its presence
was somehow synergistic with respect to the higher education enterprise.
The most important factor was probably the presence of a cadre of
scholars engaged in the learning pursuit, both with neophytes and on
their own. In addition, libraries, laboratories, and skilled artisans were
available.

For half a century or more, the whole clearly exceeded the sum of
the parts, whether considered from the viewpoint of quality, cost effec-
tiveness, or a combination of both. Now, however, the proliferation of
graduate programs on the individual campus, the increase in the number
of campuses providing graduate education, the current oversupply of
these graduates, and the seeming inflexibility of many people with
advanced degrees calls into question the synergism argument in favor
of graduate education on the country’s campuses.

The rationale for expanding doctoral-degree programs in many disci-
plines was originally based on the need for more holders of Ph.D.’s and
on the proposition that the programs were required to attract and hold
better faculty.

The push for more holders of Ph.D.’s derived, in part, from an implicit
belief that the economic well-being of a societal entity is at least a linear
function of the number of advanced degrees in that entity. This is an
extension of the level of literacy argument and probably is not valid.
The idea that graduate programs would attract and hold better faculty
never was valid, unless the reason for attracting and holding this
faculty was to provide more adequate instruction for undergraduates
also. That is, the basic reason for having the undergraduate-graduate
combination must be to enhance the total enterprise, both academically
and economically—and there must be evidence of such enhancement.

There has been no such evidence, at least until very recently, and
this is not yet assessable. Moreover, although poor undergraduate
instruction has been concomitant with some good creative work, it has
also, unfortunately, been concomitant with much mediocre creative
output. The latter derives not only from some faculty members’ desire
for sinecures, but also from the habit of minimizing the importance of
mission-oriented problem solving. Thus, some individuals admirably
suited to the latter perform only moderately well at the traditional
academic tasks.

What is the solution? No single one stands out. but several possibilities
present themselves. One is to continue seeking increased support for
increased costs, as well as for expansion. Another is to (self-) limit
proliferation on the individual campus by not acceding to the “attrac-
tion” argument. A third is to limit the number of universities offering
a broad spectrum of courses. A fourth is to decide that the enhancement
no longer obtains and, therefore, to separate graduate from under-
graduate education. There are undoubtedly other possibilities, or at least
variations and combinations of these four.

The fourth deserves a little elaboration. Proliferation of graduate
activity has been riding on the back of expanding undergraduate installa-
tions and is, therefore, not readily controllable. The separated system
is not unknown—for example, the freestanding postbaccalaureate pro-
fessional schools. These are expensive, both on an absolute and on a
per student basis, but for this very reason the number will be, in part,
self-limited.

Nowhere in this is there any argument or any implication that is
intended to diminish the continuing vitality of graduate education as an
important national objective. The reason for raising the various possi-
bilities is that the problem is serious and its solution should transcend
personal preferences.—NORMAN HACKERMAN, president, Rice University,
Houston, Texas 77001



We want to be useful
..and even interesting

X-rays on paper
come out of this little processing device

Base for base, paper costs less than film. For x-ray
film we double the speed by putting emulsion on both
sides. Since this doesn’t accomplish much on non-
transparent paper, only one side needs to be coated.

We get the speed back up again by some new ideas
in the formulation and coating of phosphor for the
intensifying screen inside the cassette in contact with
the emulsion. The intensifying screen idea itself is an
old one. Because some Kodak people kept chin up on
drawing the assignment to work in a “mature” tech-
nology (where little new is expected), we now enter the in-
tensifying screen business with product that substantially
increases photon conversion.

There will remain radiographic applications wherein loss of
detail by even the thinnest of intensifying phosphor screens is
intolerable, or where archival requirements demand film.

Otherwise radiography on paper shapes up as a beautiful
proposition. Stabilization processing is accomplished by the
above-pictured KopAk INDUSTREX Instant Processor in 10
seconds. By subsequent fixing and washing, the life of a paper
radiograph can be extended to around 7 years if desired.

Currently one can buy 27 of these processors for the price

of one of our x-ray film processors. They don’t even require
any water connections.

Very handy for looking into a jet engine right on the run-
way to check whether something is bent or cracked deep in-
side. That’s a typical idea. With all that this means in speed,
cost, and convenience, industry will now see x-ray in a new
light. Let us hope good sense will prevail. May ubiquity
never breed disrespect for the photon’s might!

In medical radiography the advance in intensifying screens has different
consequences.*

The new Kodak screens permit utilization of about 3 of every 10
x-ray photons traversing the patient, as compared with 2 heretofore.
If this gain is not used to save money, as in radiographing inanimate
objects or experimental animals, it is available for either of two medi-
cally worthy purposes: 1) to reduce radiation dosage required to secure
the necessary information, or 2) to permit use of a slower film. The
latter choice reduces the image-degrading mottle that results from

*Paper x-ray facilities at the bottom of every popular ski slope? Possibly.
But don’t count on it.

statistical fluctuation when the delineation job is done with fewer of
those mighty x-ray photons. If it helps the radiologist see fine detail
better, it's probably worth the price.

We now market exposure cassettes containing a pair of screens that
tightly grip between them a sheet of film coated on both sides. Since
the fluorescence from a Kodak screen is almost entirely in the ultra-
violet, little of it gets past the adjacent emulsion to spread out and
spoil the image on the opposite side with non-informative density.

Those who need to know more for industrial, scientific, or medi-
cal purposes (please state which) should write to Kodak, Dept.
740, Rochester, N.Y. 14650.

Well-reasoned technology



PUT THESE TEXTS
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FOR YOU

TECHNOLOGY AND PERCEPTION
by Daniel Cappon, York Univ.,
Toronto, Canada. >71, 282 pp. (6 3/4
x 9 3/4), 6 il., 4 tables, $14.75

CELLULAR PHARMACOLOGY:
The Effects of Drugs on Living Verte-
brate Cells In Vitro by Mary Dawson,
The Univ. of Strathclyde, Glasgow,
Scotland. *72, 336 pp., 321il., $18.00

INTERACTIONS OF DRUGS WITH
CELLS: A Topic in Cell Biology by
D. R. H. Gourley, Univ. of Virginia
School of Medicine, Charlottesville,
71,160 pp., 32 il,, 3 tables, $8.50

ENVIRONMENTAL LEGISLATION
by William D. Hurley, President, In-
stitute for Environmental Technol-
ogy and Occupational Safety and
Health, Washington, D. C. ’71, 96
pp., $6.50

INNOVATIVE ORGANIZATION
FOR POPULATION RESEARCH
edited by Sylvan J. Kaplan, Depart-
ment of the Interior, Washington,
D. C., and Robert K. McCormick, Na-
tional Broadcasting Company. Fore-
word by Philip A. Corfman. (50
Contributors) °71, 416 pp., 111il., 1
table, $15.25

CHEMICAL MECHANISMS OF
DRUG ACTION by Curt C. Porter,
Merck Institute for Therapeutic Re-
search, West Point, Pennsylvania, 70,
184 pp., 155 il., 4 tables, $11.00
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