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Start a
quiet revolution

Turn on a Beckman J-2IB Centrifuge

The new Beckman J-21B refrigerated
centrifuge is quieting down a lot of labs.
We’ve thoroughly sound-dampened it and
vibration-isolated the drive so there’s no
whine and very little noise.

But quiet is only one advantage of the
J-21B. It has an automatic vacuum sys-
tem that reduces wind friction and a
high-torque dc drive that gets rotors to
speed fast. The advantage: you save con-
siderable time and often can complete
several more runs per day.

And J-21B rotors do more. For example,

INSTRUMENTS, INC.

the JCF-Z rotor permits separations by
continuous flow, zonal and reorienting
gradient techniques—all in one rotor
body with interchangeable cores.

You can start a quiet (and more efficient)
revolution in your lab by buying a J-21B.
Send for Brochure SB-366 to Beckman
Instruments, Inc.,

Spinco Division,
1117 California
Avenue, Palo
Alto, Califor-
nia 94304.




d“ll d“ll d“ll dull dull dun s ..

Dullness is in the eye of the beholder. Soon he is sound
asleep. Too bad, because it was an interesting subject. Un-
fortunate. Unfair.

To get even, you do it to others. Mumbling becomes a
way of life. Mumble or be deemed flamboyant.

Flamboyance is to be shunned. Only content matters.

Most institutional environments now shelter departments
that are in the business of packaging information for effec-
tive transmission across the mind/mind barrier. They know
what will or won’t work as a slide.

Fie upon them. Just indicate what pages from what note-
books, charts, and miscellaneous scraps of old graph paper
you want photographed as slides and tell them to be quick
about it. Tomorrow morning at the latest. Nothing fancy.
Only content matters.

And so a merciful stupor engulfs all but the one person
in the audience who doesn’t face the impossible task of mak-
ing anything out of the slides. Having discussed the data
thoroughly with the speaker months ago, that person can
hardly wait to wake them up by questioning the validity of
the whole approach.

Perhaps higher education and intellectual enterprise in
general might be better served if savants would more often
go looking down strange corridors for some such sign as:

PN

. o lo s.
Office BIOMEDICAL COMMUNICATION
of o :
Medical
Education INSTRUCTIONAL
MEDIA
° o '
PRESenTaTIon TecHNhoLosY = —
O Ly
TEACHING

MATERIALS

(Fi!ms and su‘dch

: ] )
Medccgl
Graphics Ay BDEP™

Such signs often lead to people who take as much pride in
their competence as you do in yours.
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Watershed (area of 13.4 hectares),
one of two in the southern Appa-
lachian Mountains that were experi-
mentally converted from indigenous
hardwoods to white pine. After only
15 years, streamflow from both pine-
covered watersheds was substantially
less than flow from watersheds cov-
ered with mature deciduous hard-
woods similar to those shown adjacent
to the pine. See page 857. [Forest
Service, U.S. Department of Agri-
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Heart Attack: a new test
may help prevent it.

In June 1972, a jet aircraft crashed during take-
off for no apparent reason. An autopsy of the 51-
year-old pilot revealed the cause: he had suffered
a heart attack due to atherosclerosis “so severe
that it must have been developing for 30 years
or more,” according to the examining patholo-
gist. Yet the pilot’s annual cardiograms showed
no evidence of cardiovascular disease.

This dramatic case is not exceptional: accord-
ing to the American Heart Association, about
60 percent of adults with severe cardiovascular
disease have normal ‘“‘at rest” cardiograms.

The problem is not that the conventional elec-
trocardiogram is wrong: the ECG is and has been
for years an important test of the heart’s condi-

tion in a resting state. The problem is that the
conventional ECG cannot show early signs of
coronary heart disease—constriction of the coro-
nary arteries—that can become a serious hazard
when heart and blood vessels are stressed and
demands for oxygen-laden blood rise sharply.

What is needed, the majority of cardiologists
now agree, is an accurate measure of cardiac per-
formance and circulatory response both at rest
and during exercise. There is also a growing con-
sensus that the ECG is most informative when
taken during an exercise routine that calls for
maximal effort by the patient.

During a typical stress ECG, the physician con-
tinuously monitors heart action while you work
out on a treadmill. He gradually increases your
workload on a schedule that is precisely tailored
to your age and condition.

By examining your stress ECG, the cardiologist
can determine the condition of your coronary
arteries. If he detects a depression in a critical
segment of the cardiogram, he knows your
coronary arteries are not supplying enough oxy-
gen to support your heart muscle during stress;
the amount of the depression gives him a sen-
sitive measure of the degree of impairment in
the arteries.

Many cardiologists agree that, properly admin-
istered, the stress ECG can detect early coronary
disease and even latent stroke dangers. And
stress testing is being used by an increasing num-
ber of cardiologists to prescribe specific exercise
therapy for cardiac patients.

Aware of the increasing documentation of the
diagnostic and prognostic value of ECG stress
testing, our medical instrumentation specialists
have designed a complete, mobile Exercise ECG
System to facilitate and optimize the procedure
in offices and hospital exercise laboratories. The
new HP 1525A system includes an automatic
3-channel cardiograph that can record a com-
plete 12-lead ECG in 10 seconds while the patient
is exercising on a treadmill.

This system also incorporates a large, non-
fading scope for continuous monitoring. Its
flexible controls allow the cardiologist to keep a
waveform on the scope for as long as 40 seconds;
to observe PVC and other transient changes and
permanently record them, just by flipping a
switch; and to display a prestress ECG trace
while continuously comparing it with a current
stress ECG. The system also includes a heart
rate meter and a number of valuable optional
features: defibrillator, heart sound/pulse wave
amplifier for noninvasive systolic time interval
studies, and pushbutton selection of Frank leads
or any three of the 12 classical leads for simul-
taneous display and recording.




HP pocket-sized calculators
give you answers you can trust.
(Why we chose to be different.)

Most pocket-sized calculators have an = key,
and you can pick up one you’ve never seen be-
fore and solve a simple equation by entering
values the way they’re written and pressing = to
see your answer.

Pick up one of our pocket-sized machines and
you’ll hunt in vain for the = key. Instead you’ll
see one that says ENTER and you’ll wonder what
to do with it.

To find out, you’ll have tolook in the Operating
Manual. When you do, you may think, “Why
did they go this route when they could have kept
it simple?”

But as you work the examples in the manual
and practice with your own problems, you’ll
find yourself thinking, “This is very easy, and
I'm getting answers I can really trust.”

Easy because you always enter your data the
same way—from left to right, the way you read
an equation, but without having to keep track
of parentheses and brackets.

Trust because you see the result of each inter-
mediate calculation displayed as you perform it,
and you can check your progress and correct
errors as you go. You can also go back and review
stored numbers at any time.

When we started out to design a small, power-
ful scientific calculator several years ago, we
assumed it would have an = key. It did, in the
breadboard stage.

But along the way from breadboard to proto-
type, our designers realized that there was a bet-
ter method which got around some of the severe
limitations inherent in the “algebraic” approach.

These limitations start showing up as problems
get more complicated and you have to spend a lot

HEWLETT ﬁ PACKARD

Sales and service from 172 offices in 65 countries.
Palo Alto. California 94304

of time figuring out how to put them into an al-
gebraic calculator. “A plus B times C minus D
divided by E equals” won’t do it.

You find you must write down intermediate
answers to re-enter later. You may work your
way through a long equation and see an answer
you know is wrong. Where did you goof?

Or you may get a wrong answer and think it’s
right. Disaster.

Our non-algebraic approach not only makes it
unnecessary for you to write and re-enter inter-
mediate results, but gives you the continuous
feedback you need to avoid ending up with a
wrong answer.

It’s an approach we first adapted and applied
some years ago, using an unambiguous, paren-
theses-free language developed by the Polish
mathematician Jan Lukasiewicz.

Before you invest in a pocket-sized calculator,
you should look beyond its ability to solve simple
problems in the most obvious way. To under-
stand more fully the difference between our
approach and the algebraic one, return the cou-
pon for a copy of the booklet ENTER VS. =. You owe
it to yourself to read it. We will also send you
information on our pocket-sized calculators:
the HP-35 electronic slide rule ($225*), the HP-45
advanced scientific calculator ($325*), the HP-65
programmable computer calculator ($795*), the
HP-70 business calculator ($275*), and the HP-80
financial calculator ($395*).

For more information on these products
write to us. Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, California 94304.

*Domestic USA prices only. 00433
..00000000.0..0.0000.0000.000000.000000000...
L

* Mail to: Hewlett-Packard, 1507 Page Mill Road, Palo Alto, CA 84304 ".
Please send me information on:

() HP 1525A Exercise ECG System
( ) Please send me ENTER VS. = booklet.
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Company
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Unless you scrutinized our catalog pretty carefully, you'd never know that when
we're analyzing our labeled compounds for impurities we run two radio-
chromatograms, not just one. For the second scan we dilute the compound 1:100,
then compare this to the elevated areas of the base line. By this method we can
determine with greater accuracy the percentage of impurities —typically to
within 0.5%.

The small extra step in our quality control system increases your
assurance of a better product, and it's one of the many reasons why people
choose New England Nuclear.

In tracer methodology,

A
e

it's the littie things that count.

New England Nuclear

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

Canada: NEN Canada Ltd., Dorval, Quebec, HOP-1B3, Tel: (514) 636-4971, Telex: 05-821808
Europe: NEN Chemicals GmbH, D6072 Dreieichenhain, Siemensstrasse 1, W. Germany. Tel: Langen (06103) 85035
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Simulated CRT display.

Polaroids instant negative pack film can back up
almost any professional photographic instrument you now use.

Whether you make photomicrographs, CRT With our 105 you Know what you've got when
recordings or just quick photos for record you've got it. And thanks to the instant negative,
purposes, Polaroid’s Type 105 Land film will back  you can get as many copies and enlargements as
up your equipment with a Kind of flexibility you've you want when you want them.
never had before. See your photo dealer for more details.

With Type 105 you get an instant photograph
with superb tonal gradation and sharp detail,
ready for immediate use. And you also get an
instant professional-quality negative.

Without a trip to the darkroom.

After a simple clearing and washing of the
negative, you can make as many copies and
enlargements as you need.

Type 105 comes ina 3% X 4% inch film pack
that fits any instrument or camera that accepts a
Polaroid pack film back. And with our Model 405
pack film holder our film can be used with most
4 x 5 inch cameras and instruments. In addition,
pack film is economical and easy to use. And
since it develops outside the camera, you don't
have to waste time between shots. Speed is a ; -
convenient 75 ASA. . T polarcia®




Here are a few problems Olivetti is ready
to solve for you on its newest, fastest, most
powerful P-652 mlcrocomputer.

How many are on your list? Check them off and send to us.

STATISTICAL SIGNIFICANCE
AND REGRESSION ANALYSIS:

[1 Regression coefficients
with standard errors

[] Paired data analysis with
transformations and
confidence limits

[] Multiple linear regression
[] Polynomial regression
[] Stepwise linear regression
[] Multiple correlation coefficients
[] Partial correlation coefficients
[] F-statistic with significance levels
[ t-statistic with significance levels
[]1 Confidence limits on statistics
[] Curve fitting

(we have a wide range of models)
[] Test for linearity
[] Test for outliers
[] Test for normality

[] Distribution studies (Poisson, Beta,

Binomial, Erlang, Weibull, etc.)
[] Biserial and point biserial

[] Moving averages

] Smoothing

[] Trend analysis (Quadratic,
Exponential, Logistic,
Gompertz, etc.)

ANALYSIS OF VARIANCE:

[] One-way ANOVA

[] Two-way ANOVA We have a

[] Three-way ANOVA / wide range

[] Analysis of i
Covariance

[] Latin Square

[] Factorial design

[] Nested (hierarchical) design

[] Randomized Block design

[] Bartlett’s Test

[1 Scheffe's Test

[J Newman-Keuls Test

[] Tukey’s Test

[] Least significance difference

[] Comparisons among
class means

BIOSTATISTICS:

[] Slope-ratio assays
[] Logit, NED, or Probit
transformations

[] Variance-weighted ) we have
Radioimmunoassay [ systems
data reduction for most

major
reduction

OTHER

ARE YOU MAINLY INTERESTED IN:

[] Hypothesis testing?

[] Parameter estimating?
[] Forecasting?

[] Quality control?

[] Determining

correlation coefficients [] Quantitative significant variables?

[] Contingency tables log-dose l \t;\i)etf?givnegle WOULD OFF-LINE PROCESSING

] Non-parametric statistics response and parallel | OF DATA FROM ANALYTIC

[] Moments and statistics of [] Quantal log-dose 5 line assays. | INSTRUMENTS BE IMPORTANT?
frequency distributions response [OYes []No

Olivetti Corporation of America, 500 Park Avenue, New York City 10022

Attn: Microcomputer Systems

I've checked what | need. Please send me the specifics.

[JI"'m already using an Olivetti P-101 or P-602

NAME TITLE

COMPANY. ADDRESS

CITY STATE ZIP PHONE 9

This, without a doubt, is the ultimate system for

statistical analysis on a small data base. It utilizes

the newest, most advanced hardware—Olivetti’s P-652
microcomputer (fifty times faster than our P-101,

the famous statistical desk top computer used in

labs and schools all over the world). And a comprehensive
library of detailed, documented software offering

all sorts of options for different running modes with
special emphasis on error correction procedures.

Take a look, there’s nothing like it on the market.

And, of course, it’s backed by that famed reliable

Olivetti service. Want to know more?
Send the coupon.

OLIVETTI CORPORATION OF AMERICA, 500 PARK AVE., NEW YORK CITY 10022

=

= o

8 e & > O 4




6 September 1974, Volume 185, Number 4154

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews—
are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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The Humility Factor

There is a humbling lesson in the recent sharp decline in highway
fatalities. Traffic accidents are a major social problem by any standard,
and until recently more Americans died each year on the roads than in
all the years of war in Southeast Asia, roughly 55,000 in 1970. The
number of persons injured that same year ran to 5,100,000. The annual
economic loss per seriously injured person in medical expenses, property
damage, and lost earnings runs into the billions.

Over the years the problem was studied and a variety of efforts were
launched to correct it. Some favored the educational approach, especially
driver education classes and public persuasion campaigns (“the life you
save may be your own”). Others subscribed to technological cures:
redesign of the automobile (Ralph Nader argued that the cars were
“unsafe at any speed,” not the drivers) and redesign of the roads (rail-
ings, flexible signposts, and so on). Still others appealed to the long arm
of the law, asking for stiffer penalties for traffic violators and mandatory
use of seat belts. And yet another set of people pointed to alcohol as
the major cause of fatal accidents and called for greater use of breath
analyzers to get those driving while under the influence of liquor off the
road. Each approach had its proponents, detractors, supportive data, and
counterclaims. The number of traffic deaths continued to rise from
38,000 in 1960 to 49,000 in 1965 to 55,000 in 1970, while injuries went
from 3,078,000 to 4,100,000 to 5,100,000 in the same years.

Then came the energy crisis, hardly designed by any traffic safety
council, and the 55 mile an hour speed limit, introduced, oddly enough,
not to save lives but to conserve energy. Since then the slaughter on the
highways has been curtailed by more than 23 percent.

This is not the only social problem to be drastically affected by
factors neither foreseen nor deliberately introduced for the purpose. The
sharpest drop in the number of mental patients in state mental hospitals
was caused not by any root change in the psychiatric treatment ad-
ministered, but chiefly by the discovery of tranquilizers, which allow
many patients to remain at home with little cost to the state. Thanks to
tranquilizers, the number of people kept incarcerated in state mental
hospitals fell from 535,540 in 1960 to 373,984 in 1969.

Finally, the problems of the major urban centers, such as housing,
welfare, and busing, were to a very large degree created by an influx
of millions of poor Americans from the countryside, especially the
South. More than any program created by any major city council or state
or federal agency, the recent cessation and partial reversal of this move-
ment, including remigration to the South, may ameliorate conditions in
the cities. (Between 1940 and 1970, 4.4 million blacks alone left the
South. A recent study suggests that between 1970 and 1973 more blacks
migrated to the South than from the South.)

The moral? Our capacity to engineer society is at a relatively early
and primitive stage. The cliché “If we can put a man on the moon, we
should be able to . . .” holds only as an aspiration for the farther future.
For the near one, humility is of the essence. A scientific orientation to
our societal problems is essential, but first of all in the sense of a
rational, open-minded, empirical orientation, rather than one which relies
on a priori beliefs and assumptions. The easy optimism that goes with
the assumption that we can design a quick cure for most things that ail
us is not called for. It results in an oversell of what science and tech-
nology can do for the highly intricate, societal world, whose dynamics
we are only slowly learning to understand.—AMITAI ETZIONI, Professor
of Sociology, Columbia University, and Director, Center for Policy Re-
search, Inc., 475 Riverside Drive, New York 10027



LASER

Reports:

Laser drilling.
Wedoit
with mirrors.

X-Y
POSITIONING
TABLE

X-y positioning table
J/ is isolated from work
area and kept under

/| positive pressure

J to avoid contamination
I/ by abrasive

-+ ceramic waste.

telephone transmission systems often
require hundreds of connections to
power and ground sources.

Plated through-holes have proven an
efficient way to make these connections. Coated
with conducting material, they connect the :
circuitry carried on one snde of a ceramic su bstrate
with power and ground on the other side.

These holes could be punched in the
ceramic before it is fired. But shrinkage
during firing can move the positions of the holes.

And because of component density, the
preC|se placement of each hole is critical. FOCUSED  Coaxial air flow in
It can’t be more than two mils off. LASER optical drilling

Thin-film circuit boards in high capacity

OPTICAL
DRILLING HEAD

: BEAM head protects
Engineers at Western Electric's Merrimack FlL\(I;?W * folcusiggt/e;ls.
i cools substrate
Valley Works in Massachusetts recently % B it i 3

developed a high-speed method of drilling
these holes after firing by using a
conventional COz2 laser.

A complex of mirrors on an x-y
positioning table is shifted to play the laser
beam across a stationary ceramic substrate
in a predetermined pattern. The mirrors direct
the beam from the laser head enclosure to the
positioning table and manipulate it in the
x-y axes. An optical drilling head coupled
to the table focuses the beam onto the
ceramic. The system is controlled by a mini
computer coupled with an automatic
send-receive terminal. Pattern storage
on a cassette tape allows easy
changeover and storage.

Benefit: Laser drilling of ceramic iy
A rough-holes
substrates after firing has greatly supply power
improved positioning accuracy of gaigrand
plated through-holes. And computer pakag et O
controlled laser drilling has hybrid integrated
doubled the production rate over cieUl

conventional laser systems—
up to five holes a second in
closely spaced patterns.

Western Electric

We make things that bring people closer.



