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Now you
can handle
all the LS
answers, all
at once.

Presenting the newest liquid
scintillation system from Beckman,
the LS 7500. Microprocessor-
controlled with multi-
user capabilities, this
is the system that
flexes to fit and
optimize your
counting para-
meters. But best
of all, the LS
7500 puts normal-
ized final answers
well in-hand, all for a
price that’s easy to handle.

Command tower program-
ming gives you the hand-held

ver-
satility
to select
your own
counting require-
ments, with no
switches, knobs or dials
to set. The system’s mem-
ory stores ten library programs,
allowing a variety of sample types
to be counted at the same time.
One investigator—or ten different
investigators—can do ten different
experiments. Either way, the LS

7500 does an amazing juggling act
that keeps it all straight.

The flexibility continues.
Complete program editing
means customized exper-

iment parameters.

A second command

tower can change

counting times and 2
sigma counting error.

And you can also use it
to store and recall all quench
curves with the optional
on-line automatic data reduction
package.

More design
improvements
include Automa-

tic Quench Com-
pensation for accu-
rate single and dual
label counting conditions,

quench monitoring by H#
for precision and Auto-
matic Data Computation for

answers related to a standard.

The LS 7500, another leader

in Beckman’s new generation of
microprocessor-controlled, multi-
user liquid scintillation systems.
Now you can get the very highest
LS technology at a very down-to-
earth price. For full information,
contact your Beckman representa-
tive or Scientific Instruments
Division, Beckman Instruments,
Inc., P.O. Box C-19600, Irvine,
CA 92713.
Innovation you can continue to
count on

BECKMAN
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speed nee
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S.

Kodak water-resistant,black-and-white photographic
papers produce quick results to get you out of the
darkroom and back to recording images.

The less time spent making prints,
the more time available for other
work. So Kodak offers you a choice
of two black-and-white enlarging
papers, especially suited for
negatives of scientific and industrial
subjects, to help you produce high-
quality prints quickly and
confidently.

* KoDABROME II RC Paper is a
fast, graded-contrast, multi-
purpose product available in soft,
medium, hard, extra-hard, and
ultra-hard grades. For example,
consider extremely high-contrast
ultra-hard for very low-contrast
negatives of thin tissue sections.

* Kobak PoLYCONTRAST Rapid 11
RC Paper—also a fast material—
provides seven degrees of contrast
in a single sheet when used with
Kobak PoLyYcoNTRAST Filters.

Each of these papers has a
dimensionally stable, water-
resistant base which substantially

© Eastman Kodak Company, 1978
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shortens processing time compared
with that of fiber-base papers that
absorb water and chemicals. The
papcrs can be air-dried in a short
time. And the F-surface papers dry
to a glossy finish without special
drying equipment.

Both papers feature a developer-
incorporated emulsion for fast
processing by machine or in trays.
As an example of how speedy
processing can be, the Kopak
RoYALPRINT Processor, Model
417, delivers two completely
processed, optimum-stability,

8 x10 prints, dry to dry, in only
55 seconds. And for complete
processing in trays (including
washing), wet-time is less than

8 minutes.

Ask your dealer in Kodak
sensitized products for information
about timesaving Kodak black-
and-white papers. Or send for
information.

Section of an intestinal polyp from the colon
exposed on Kobak Technical Pan Film
(EsTAR-AH Base) SO-115. Printed on
KobasroME 11 RC Paper (F-surface) and
processed in a Kobpak RoYALPRINT Processor,

Model 417.
l )
<
I

Eastman Kodak Company
Dept. 4121L-127
Rochester, NY 14650

Please send information about Kodak

papers.

{1 Tell me about the benefits of machine
processing with the ROYALPRINT

| Kodak photographic

|
|
|
I Processor. ) I Pl‘ OdllCtS.
| [l Texpect to continue tray-processing l . . ‘
l my prints. I Capt}lrlng the lmageS
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The physicist Jean Perrin (right) using
an apparatus to detect enemy airplanes
by sound during the First World War.
Photograph from American Institute of
Physics Niels Bohr Library, repro-
duced in Spencer R. Weart's Scientists
in Power, reviewed on page 741.







Survival of the fittest:

Why Digital has sold more laboratory
systzman any other manufacturer.

Digital has the most successful
family of laboratory systems in
the world because Digital builds

~

VAX
11/780 |

The DECLAB Family
Computers For The Laboratory.

more systems and provides more
system software to fit more labo-
ratory environments than any other
manufacturer.

Digital gives you more to
choose from. The Digital family
includes the VAX-11/780 with the
power and capacity to support an
entire research institute. The
DECLAB-11/70, the DECLAB-11/60, and
the DECLAB-11/34, each capable of
supporting a number of different
researchers doing a variety of

-

different tasks. And the MINC-11, a
portable system an individual
researcher can use to acquire data
and control laboratory instruments.

Compatibility lowers program-
ming costs. Digital is the only man-
ufacturer of lab systems to offer
hardware and software compatibil-
ity across the board. You can take a
program from our smaller systems
and run it on VAX or any other
member of the DECLAB family. And
you can network DECLAB systems
together to exchange data and pro-
grams, share computer resources,
and implement an effective scien-
tific data management system.

A complete library of system
software. Digital provides special-
ized software for computation,
graphics, data acquisition, data
base management, timesharing,
networking and more. In addition,
more user application programs
have been written for Digital
laboratory systems than for any other
computer family.

If you'd like to learn more about
Digital’s family of laboratory com-
puter systems, contact your local
Digital sales office or write for your
new Laboratory Data Products
brochure.

Digital Equipment Corporation, Laboratory Data Products,
MR2-4/M16, One Iron Way, Marlborough, Massachusetts

01752. European headquarters: 12, av. des Morgines,
1213 Petit-Lancy/Geneva. In Canada: Digital Equipment

of Canada, Ltd.
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The ability to precisely and
faithfully record specimens on
film has always been the
ultimate test of microscope
optics. Shortcomings that
would be insignificant in less
exacting tasks are glaring in a
photomicrograph.

Now, with a single stunning
innovation, Nikon has produced
an unprecedented advance in
microscope technology. Called
CF optics, it's a development

refinement. It stands as
nothing less than an entirely
new standard of light
microscope performance. A
standard against which all
others will be measured.

To achieve this dramatic
breakthrough, Nikon engineers
combined a new, extra-low
dispersion glass with an inge-
nious concept in optical design
to virtually eliminate chromatic
aberration. The Nikon CF

brightness. In fact, CF optics
bring to Nikon resolving
power closely approaching
theoretical limits.

The most exacting require-
ments of photomicrography
demand the ultimate. Nikon.
The difference between seeing
and not seeing. Knowing and
not knowing.

Look to Nikon

so revolutionary that it system delivers unparalleled :‘:‘/k:-; Hﬁi’;l:é“ g
represents far more than a resolution, color fidelity, Blicken Sie auf Nikon
flatness of field and image
FOR OPTICAL INNOVATION
IN PHOTOMICROGRAPHY.
| HFM/AFM/PFM

MICROFLEXES — Choose the
camera system with the degree of
automation you require. From the
HFM'’s totally computerized expo-
sure selection range of 1/60th sec.
to 30 min. through the PFM with its
manual control of speeds from
1/250th sec. to 1 sec. plusBand T.

II SMZ-10 MIGROSCOPE
WITH AFM MICROFLEX AND
MK Il LIGHT SOURCE —

This system combines high resolu-
tion with the ability to photograph
actual stereo pairs for instant prints.
The MK Il fiber optic light source
provides intense spot illumination
without heat. The self-supporting
light pipes require no clamps or
holders to maintain position.

I BIOPHOT MICROSCOPE
WITH HFM AND VIT — Placing
your Nikon microscope and camera
system on a VIT tabletop effectively
isolates it from 99% of high fre-
quency and 90% of low frequency
shock and vibration. The system is
especially useful in urban and
industrial environments.

IV MULTIPHOT UNIVERSAL
PHOTOGRAPHIC SYSTEM —
For high resolution photomacro-
graphs, its magnification range of
1/3X to 40X is ideal. Designed with
high rigidity and excellent optics for
sharp images, it accommodates most
any film format. Offers resolution
and contrast superior to conven-
tional compound and stereo micro-
scopes at ultra low magnifications.
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For further information on the entire line of Nikon instruments for photomicrography, contact
Nikon Incorporated, Instrument Division, Ehrenreich Photo-Optical Industries Inc.+ 623 Stewart Avenue, Garden City, NY 11530, (516) 222-0200




if your resecarch

substances,
start with Clmmlcal

A thorough literature search
is impossible without a
system of surveying the
field and selecting for closer
study the papers truly
relevant to your interest. For
thousands of researchers
around the world, this
selection process begins
with Chemical Abstracts
Service (CAS) Indexes.

The Secret of
Systematic
Indexing...
Onec Substance
GetsOne
Name

Chemical substances
present a special searching
problem because one
substance may go by many
names. The drug Chlorpro-
mazine is a good example.
Different journal articles
call it “Aminazin,”
“Clorpromazin,” “Propa-
phenin,” or “2-Chloro-10-
(3-dimethylaminopropyl)
phenothiazine.” There are at
least 100 designations
(including trade names) for
this one substance:
CH,CH,CH,N(CH,),

i
480
s
C,HCIN,S
Do you need to look up 100

names for Chlorpromazine to
avoid missing literature on

this drug? Not if you use the
CAS Indexes to CHEMICAL
ABSTRACTS (CA).

In CA, one substance goes
by one name—the CA Index
Name. That's why all
references to a given
substance are found at one
place in the CA Chemical
Substance Index. Find the
name and you'll find the
references—it’s simpler than
you might think.

CA Index Names exemplify
the controlled vocabulary
used in CA indexes to assure
that all substances will be
referenced consistently.
These names are chosen
according to accepted
recommendations of the
International Union of Pure
and Applied Chemistry
(IUPAC).

By indexing the same
substances always in the
same way, CA avoids the
confusion caused by
differences in terminology
used in the original litera-
ture. Moreover, most CA
Index Names are precisely
descriptive of a substance’s
molecular structure. This is
an important benefit,
because you can translate
the name into the structure
from which it was derived,
and vice versa.

CA chemical substance
names became more
systematic with the
beginning of the CA Ninth
Collective Index period
(1972-1976). Many non-
systematic names were
cross-referred to more fully
systematic names in order to

improve searching of a
single substance and its
closely akin derivatives.
Fully systematic names
permit structurally related
substances to be grouped
alphabetically in the CA
Chemical Substance Index.
This is another contribution
to efficient searching, and it
was impossible when many
nonsystematic, common
language terms were used.
To search chemical
substance references in
earlier CA volumes, you
should use the CA Formula
Index. This will connect you
with the relevant literature
even though a substance’s
CA Index Name may have
changed from one Collective
Period to another. You
should also check the CA
Index Guide covering the
period of your search to find
the Index Name used at that
time for a given substance.

Three Steps
Toward
Efficient
Literature
Scarching

A study of Chlorpromazine
involves checking three CAS
publications. You can find
references on many
chemical substances by
following essentially the
same steps:



concerns chemical

it should
Abstracts Indexes.

1. Find the CA Index Name

First, looking up
Chlorpromazine in the CA
INDEX GUIDE, you find the
following entry:

Chlorpromazine

See 10H-Phenothiazine-10-propanamine,
2-chloro-N,N-dimethyl- [50-53-3]

This is the fully systematic
CA Index Name. It designates
the unique molecular
structure and eliminates the
ambiguity arising from trade
names and ‘‘common
language” terms-applied to
this drug. The five-digit
number in brackets is the
CAS Registry Number; it has
no structural significance
but provides a concise
identification (somewhat like
a social security number) for
the substance.

2. Go to the CA Indexes

Now that you have the CA
Index Name, it's a simple
matter to find literature
references. Assuming that
studies published
after 1961 are of
primary interest in
this case, you go
to the CA Sev- y
enth, Eighth, &
and Ninth

Collective Indexes. Each
covers five years (ten
volumes) of CA: together, the
three collectives provide
access to all chemically-
significant literature
referenced in CA between
1962 and 1976. For more
recent studies, check the
semiannual CA Volume
Indexes published since
1976.

No matter what term was
used for this drug in the
literature, any study concern-
ing Chlorpromazine is listed
under the CA Index Name:

10H-Phenothiazine-10-propanamine
)

[}
L]
, 2-chloro-N,N-dimethyl- (chlorpromazine)
[50-53-3]
10H-Phenothiazine-10-propanamine,
2-chloro-N,N-dimethyl- [50 53-3],
analysis
detection of, by gas chromatog., 128228u
detn. of
in blood, 111152s
in blood and urine, by gas chromatog., 128222n
in blood and urine, in overdosage, 47872x
°
[
L]
10H-Phenothiazine-10-propanamine,
2-chloro-N,N-dimethyl- [50 53 3],
biclogical studies
absorption of, by cassava powder, in simulated
stomach conditions, 178750d

acetylcholine metab. by brain response to, 145828g
acetylcholine of brain striatum response to,
dibutyryl cyclic AMP in relation to, 127222a

oFs

CHEMICAL
ABSTRACTS

Collective
Index

VOLS. 76 - gg
1972-1975

3. Read the Abstracts in CA

Having obtained the
pertinent abstract numbers,
you then locate and read the
abstracts in CA. These
provide an excellent basis for
deciding which documents
you need to review in their
entirety. Your literature study
is well underway, and you
can be sure you haven't
missed any important
sources of information.

The Result:
More
Information,
Your Time More
Effectively
Utilized

Searching scientific
literature will never be easy.
It takes considerable
know-how on your part to
discriminate between vitally
important studies and those
of marginal interest. But the
job can be done more
efficiently, reliably, and
thoroughly with the help of
abstracts and indexes from CAS.

As long as chemistry-related
information continues to
grow, CA and its indexes will
remain an excellent
beginning for your research.

Chemical Abstracts Service
P.O. Box 3012 Columbus, Ohio 43210
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Busiest cytogenetic lab
banks on Photomicroscope lll...

...for heavy-duty
photomicrography

“An image of the best possible
quality from an absolutely routine
specimen preparation is what we
need, and that is what we receive
from our six Zeiss Photomicro-
scopes,” says Dr. William D. Lough-
man. His Pre-Natal Diagnostics and
Chromosome Analysis Lab at the
University of California produces
several thousand photomicro-
graphs a year.

Flawless image, rugged

mechanics The great name in optics

Great Zeiss optics give the image
detail needed for accurate analysis
and diagnosis. And Zeiss precision
engineering gives the performance
required for easy, trouble-free
operation. The built-in automatic
35mm camera and data-recording
system combine for speed and
accuracy every step of the way.

West Germany

Circle No. 178 on Readsrs’ Service Card

Nationwide service.

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

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

Because the camera is
in the stand, you can
attach a TV camera or
viewing screen to the
top for teaching, con-
ference viewing, or
counting.




BREAK THE GLASS

Nalgene®
FEP Sep Funnels are as
chemical resistant as gla

Like glass, Nalgene® Sep
Funnels of Teflon* FEP resist any
chemical used in an extraction.
But unlike glass, they won't break
or crack, even when dropped, so
you can reduce replacement
costs. And both the screw cap on
top and the stopcock at the
bottom make these
Nalgene Sep Funnels
leakproof when they're shaken.

Teflon* FEP construction lets
you see clearly the interface of
even colorless liquids all the way
down to the stopcock housing.

Nalgene Sep Funnels are non-
wetting, so they drain completely.
They're non-stick, so they're easy
to clean. The stopcock housing
can be removed for easier
cleaning, too.

Get extraordinary chemical re-
sistance and convenience with
these economical alternatives to
fragile glass sep funnels.

Put Nalgene Labware to the
test, and see why so many lab-
oratories are breaking the glass

TN

habit. Send for our free Nalgene
Labware catalog, featuring over
250 products for professional
use. Write: Nalge Company,
Division of Sybron Corporation,
Nalgene Labware Department,
Box 365, Rochester, New York
14602.

And unbreakable
Nalgene Labware 4
lasts longer.
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The friendly desktop computer system...

a Now, even more problem

Introducing HP’s
Here’s the power to solve big problems combined
with traditional desktop-computer friendliness.
Our new System 45B is a neat, powerful problem solving

package that can put as much as 449K bytes of

Read/Write memory right on your desk.
And you can use it all.
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for mpatient

agarose. Type 665 PosutuvelNegatlve ;
3. Micrograph of longitudinal section of rat incisors,
; 450x. Type 667 Coaterless film. '

¥ ¢. Green peach aphids (myzus persicae), 8x. Type 57 High Speed 4 x 5 film:
" d. Copy of chart. Type 51 High Contrast 4 x 5 film.
e. Hook and dentition, fresh water clam. 520x, scanning electron microscope. Type 52 Fme Grann 4 x 5 film.




photography
people.

If you need photographs of
your work, why sit around
waiting for them? With
Polaroid instant photographic
equipment you get imme-
diate results.

Our wide range of equip-
ment lets you record every-
thing from microbes to metal
stress tests. With Polaroid
self-developing films you can
have professional quality
results in color in 1 minute, or
in black and white (with or
without a usable negative)in
seconds. And our equipment
issimple touse. Soyoucan
take the photographs you
need without needing to
know alot about photography.

The MP-4 Multipurpose
camera (1) is a versatile, self-
contained photo studio any-
one can operate. It uses 14
different Polaroidinstantfilms
to keep you out of the dark-
room. And it copies, delivers
close-ups, reductions, macro-
photographs and photo-
micrographs, to bring your
answers to light.

Our CU-5 Close-up camera
(2) is a lightweight, hand-held
system you can take almost
anywhere and get instant
photos from % to 3 times life
size. Exposure is easy to set,

Polaroid

Instant Laboratory Pictures

lighting is built in and framing
is automatic. So all you have
to think about is the picture.
You can even use the CU-5to
captureatransientimageona
cathode ray tube.

Many cameras and instru-
ments can be adapted quickly
and easily for instant pho-
tography with Polaroid film
holders (3). They come in
3 models to handle 3 different
sizes of Polaroid Land film
(8% x4%,4x5,and8x10in.),
so youcan get instant results
in almost any format.

Many other manufacturers
of cameras and instruments
also supply Polaroid Land
camera backs that adapt their
equipment te instant photog-
raphy. These backs use 9
different convenient Polaroid
pack films, so you can see
your project in a new light.

To find out how you can
get instant results, mail the
coupon below. Or if you're a
very impatient person, call
us toll-free from the conti-
nental U.S. at 800-225-1618
(from Massachusetts, call
collect 617-547-5177).

And stop tapping your foot
while you wait for your photos
to come back from the lab.

©1979 Polaroid Corporation. “Polaroid "*

Polaroid Corporation

Industrial Marketing, Dept. A434
575 Technology Square
Cambridge, Mass. 02139

I’'m impatient. Please send me more information on how | can use
olaroid instant photography in my work.

p

Name
Title
Company.
Address
City.
Current camera or instrument
Application or need

State




NEW from

CONSTANTS OF
DIATOMIC MOLECULES

By K.P. Huber and G. Herzberg. This is the
fourth and latest volume in the famous series on
molecular spectra and molecular structure super-
vised by Nobel laureate Gerhard Herzberg. It
contains a critical compilation of available data
for all diatomic molecules and ions known at
present—over 900 diatomic species in all. The
information presented—including electronic en-
ergies, vibrational and rotational constants, and
observed transitions—greatly reduces the need
for time-consuming literature searches. Compre-
hensive data and a plenitude of references provide
a resource unmatched today. /1979, 736 pp., 7 x
10, $27.50

To order this book
Circle No. 212 on Readers’ Service Card

ARTHROPOD PHYLOGENY

Edited by A.P. Gupta. Shedding new light on the
puzzling evolution of arthropod taxa, this book
presents evidence that has never been used before
in discussing arthropod phylogeny. Thirteen of
the world's top experts in the field analyze the
most current theories of arthropod morphology
and the evolution of hexapod classes. They draw
on important recent findings in paleontology, em-
bryology, anatomy, and physiology, and discuss
all major anatomical parts and their origins.
1979, 784 pp., 227 illus., 6 x 9, $32.50

To order this book
Circle No. 213 on Readers’ Service Card

AMERICAN SPIDERS
Second Edition

By Willis J. Gertsch. This profusely illustrated
guide focuses on the numbers, kinds, morphol-
ogy, life histories, and behavior of 3,000 species
of North American spiders. Reflecting the large
body of current information concerming these
strange and complex animals, it traces their life
history from emergence from the egg sac,
through courtship, mating, and egg laying. De-
scribed in detail are silk spinning, evolution, dis-
tribution, and the spider’s role in maintaining the
ecological balance. Separate sections are devoted
to each of the four major groups of spiders—the
mygalomorphs, the cribellate spiders, the aerial
web spinners, and the hunting spiders. /979, 289
pp.. 139 photos., including 70 in full color, 6 x 9,
$24.95

To order this book
Circle No. 214 on Readers' Service Card
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A COMPANION TO
THE LIFE SCIENCES

Edited by Stacey B. Day. Featuring extensive
coverage of the biological and clinical sciences,
here is an authoritative guide that provides essen-
tial information without the need to search
through countless volumes. Over 100 key articles
are included, each one focusing on a specific new
area of importance in the medical professions.

A special section on data processing and com-
munications analyzes their present and future im-
plications for those involved in the medical field.
Biosocial development is covered with particular
emphasis on medical practice in rural areas.

A Companion to the Life Sciences is a vital
source of current information in areas such as:
Aging process ® Analgesics ® Cancer ® Cellular
engineering ® Coronary heart disease and stroke ®
Experimental surgery ® Gastro-intestinal disor-
ders ® Genetics ® Hormones ® Lung disorders ®
Rural medicine ® Psychopharmacology ® Stress ®
Viral infection, and many other subjects.

The book’s impressive list of contributing au-
thors represents universities and organizations
that have pioneered new avenues of research in
the medical field. Stacey B. Day, M.D., Ph.D.,
is Head of Biomedical Communications and Edu-
cation at the Sloan-Kettering Institute for Cancer
Research.

1979, 475 pp., illus., 6 x 9, $24.50

To order this book
Circle No. 215 on Readers' Service Card

FREE EXAMINATION

To order 15-day examination copies of any of
these books, simply circle the appropriate num-
ber(s) on the Reader Service Card. At the end of
15 days, if satisfied, send your remittance, plus
postage, handling, and your local sales tax. Oth-
erwise, return the books and owe nothing.

Offer good in U.S.A. only. Payment must ac-
company orders with P.O. box addresses. Prices
subject to change.

THE STRESS
OF MY LIFE
Second Edition

By Hans Selye. Internationally-known stress re-
searcher Hans Selye brings the story of his life’s
work up to date and tells more about himself. He
unfolds the joys, struggles, and tragedies of his
73 years, reveals the formation of his ideas on
stress, and shows how he developed the code of
behavior which has been of great help in his own
work. This important new edition offers insights
into the mechanisms and manifestations of stress
as well as practical advice for coping with the
stress of life today. /979, 290 pp., illus., 6 x 9,
$12.95

To order this book
Circle No. 216 on Readers’ Service Card

INTEGRATION

AND COORDINATION

OF METABOLIC PROCESSES
A Systems Approach

to Endocrinology

By J.H.U. Brown. Here is the first full-scale
study of the interrelationships and coordination
that occur among endocrine systems. Using engi-
neering control diagrams to explain metabolic
processes, it gives a clear picture of the way that
bodily organs acting together and separately con-
trol metabolic processes. A separate section is
devoted to each organ system, showing how it
relates to other organ systems and how all the
organs work together to regulate metabolic proc-
esses. /1978, 248 pp.. 67 illus., 6 x 9, $16.95

To order this book
Circle No. 217 on Readers’ Service Card

TECHNOLOGY
Fire in a Dark World

By Perry Pascarella. No book since Alvin
Toffler's Future Shock has offered such an im-
portant examination of the impact of science and
technology on society. Intriguing, balanced, and
encouraging, Technology: Fire in a Dark World
explodes numerous clichés concerning the evils
of technological progress and shows how tech-
nology has played an intrinsic, beneficial role in
modemn man's evolution. Pascarella calls for
more public participation in decision-making,
and sets forth practical guidelines for establishing
priorities and stimulating the research and devel-
opment of new ideas. /979, 150 pp.. 6 x 9,
$12.95

To order this book
Circle No. 218 on Readers’ Service Card
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WITH OUR ARRAY PROCESSING MINIS,
ALBERT WOULD HAVE DISCOVERED RELATIVITY
AND STILL HAD TIME TO EXPLAIN IT.

Extra time is what our two integrated  out array processing. And either

array processing minicomputers,
AP/130 and ECLIPSE S/250, give
you. They’re a lot faster than plain
minicomputers. Either Data General
system can perform 1024 point com-
plex floating point FFTs in less than
10 milliseconds. The ECLIPSE S/250
computer goes even further. It’s
capable of performing double preci-
sion adds in 600 nanoseconds and
double precision SINE in 25.3 micro-
seconds. Which makes it the world’s
fastest FORTRAN minicomputer.
Data General integrated array
processing minis save money as well
as time. The AP/130 actually costs
less than some separate AP units.
Less, in fact, than many comparable
general purpose minicomputers with-

¢»DataGeneral

system saves you the expense and
trouble of designing and programming
a special interface:

System integration has other
advantages. For example, our CPU
can address AP memory directly.
Software development is also com-
pletely integrated, with the array
processing capability fully supported
under RDOS and FOR 5 5. And
of course you get Data General de-
sign, engineering, testing and support
for the whole system. When you
need the speed of an array processor
built together with the flexibility of a
mini for a wide range of scientific and
research applications, such as digital
signal processing, structural design
and simulation, and image processing,

we can make you look like a genius.
Return the coupon below for AP/130,
S/250 details, or call (617) 366-8911,
Ext. 4735.

—
Send informationon [J Array Processors [ $/250
[ Scientific Computers [ Have someone contact me.

I Name
I Title

Company

|
I
l
I
l Tel. No. I
|
I
I
I
I

l Address

l City State Zip

Data General Corporation, Westboro, MA 01581, (617) 366-8911
Data General (Canada) Ltd., Ontario. Data General Europe,

61 rue de Courcelles, Paris, France, 766.51.78. Data General
Australia (03) 89-0633. Data General Ltda. Sao Paulo, Brazil
543-0138. Data General Middle East, Athens, Greece, 952-0557.
@© Data General Corporation, 1978. ECLIPSE is a registered
trademark of Data General Corporation. $518

- —

We make computers that make sense.
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Back Titles:

MODERN ANESTHESIA IN DENTISTRY:
Proceedings of the 1975 and 1976 meetings of
the International Congress on Modern Pain
Control. A. Reyes-Guerra, ed, 356 pp, LC
#77-91032, 1977.

$19:95

SCIENCE POLICIES FOR THE DECADE
AHEAD: The Second Franklin Conference.

now $8.50

Fim
S@H’

NEOPLASM IMMUNITY: SOLID TU-
MOR THERAPY: Proceedings of the 1977
Chicago Symposium. R. G. Crispen, ed, 266
pp, LC#77-88481, 1977, HC.

$22:50

OZONE CHEMISTRY AND TECHNOL-
OGY: A Review of the Literature 1961-1974.

now $12.00

109 pp, 1976.

_$6:95 now $2.50 now $14.00

dJ. S. Murphy and J. R. Orr, eds, 392 pp, 1975.
$306:00

Now Available:

EXERCISE AND SPORT SCIENCES REVIEWS, Volume 6
Robert S. Hutton, editor

Research on the physiology, biomechanics, medicine, and sociology of sports and exercise.
Hardbound, 320 pp, $25.00.

Completed Series:

Solar Energy Series: high-technology paperbacks for students, engineers, architects. SOLAR
COLLECTOR DESIGN, D. K. Edwards, 68 pp, LC#78-24684, Revised Edition 1978; SOLAR
COOLING, S. Karaki and P. J. Wilbur, 48 pp, LC#77-84976, 1977, BIOCONVERSION:
FUELS FROM BIOMASS, E. E. Robertson, 72 pp, LC#77-84975, 1977, THERMAL
STORAGE, T. S. Dean, 61 pp, LC#78-3211, 1978; WIND ENERGY, 73 pp, LC#78-4314,
1978: HIGH TEMPERATURE THERMAL STORAGE, R. H. Turner, 101 pp, LC#77-
18603, 1977; WINDS AND WIND SYSTEM PERFORMANCE, C. G. Justus, 120 pp,
L.C#77-18602, 1978. $6.50 ea., entire set: $35.00.

Eastern Analytical Symposium Series: detailed monographs resulting from conference held
in December 1977. THERMAL METHODS IN POLYMER ANALYSIS, S. W. Shalaby, ed,
204 pp, LC#78-8816, 1978; RESONANCE RAMAN SPECTROSCOPY AS AN ANALYT-
ICAL TOOL, A. J. Melveger, ed, 84 pp, LC#78-019535, $10.50; APPLICATIONS OF IN-
DUCTIVELY COUPLED PLASMAS TO EMISSION SPECTROSCOPY, R. M. Barnes, ed,
188 pp, LC#78-70143, 1978, $18.95; STATISTICS, R. F. Hirsch, ed, 308 pp, LC#78-10508,
$21.00; ADVANCES IN GRAPHITE FURNACE ATOMIC ABSORPTION SPECTRO-
METRY, T. Y. Kometani, ed, 100 pp, LC#79-1235, $14.40. Buy the entire set for $60.00.

The Franklin Institute Press™
20th and Race Sts. (Box 2266) ¢ Phila., PA 19103
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FPS Expands the Scientific Universe
of PDP-11 Applications -

SIMULATION

»

IMAGE PROCESSING

FPS MAKES GREAT COMPUTERS BETTER

The FPS AP-120B Arrcxy Processor

A grecﬂ contribution to technology. the
DEC PDP-11%, but it can’t give you the
computational power required for many
scientific applications. That's why FPS
developed the AP-120B Array Processor.
The AP-120B Array Processor gives
economical minicomputer systems the
extraordinary computational power of
large scientitic computers. For example,
an AP-120B has been used in a PDP-11/34
system to reconstruct and analyze com-
plex digital images. Without the AP-
120B. the task would take more than two
hours. With the AP-120B. it takes less
than thirty seconds that's a 240X
improvement!

A PDP-11/70 and AP-120B would offer

evengreater data handling capabilities.
The FPS architecture is no secret. Inter-
nally synchronous operation and seven
parallel data paths provide unequalled
cost/performance. reliability, and pro-
grammability. Programmable 1 O units
also enable e,\'CLpt'onJ features, s ml
as direct control of disc st torage and rea
time data flow.
Controlled by ~'v“\le subroutine calls
from a FORTRAN program in the PDP-11
or other hov cor '1!. uter. FPS Array Pro-
cessors can be programmed by selecting
routines from the extensive FPS Math
L""\"Ur\_‘ by ing new routines
in the rel.a:'\c‘ le AP Assembly
Language, or thro use of the AP
FORTRRN Compiler

Hundreds of FPS Array Processors arein
use today by people who want to retain
the hands-on tonh ol and atffordability of
a minicomputer system, but require the
exceptional throughput of a lurgz. main-
frame for their ;*“pp‘i:mi

Find out how this new power in compu
ing (typically under \ROI\ complete
benetit your application. For n
information and an FPS Array Proces
brochure. use the reader —e-pL 1s€e
number or coupon below. For immediate
consultation, contact Floating Point

b\ \ft ns *rec.u

Cir ). 267 on Readers’ Service Card

The Age of Array Processing Is Here...and FPS Is The Array Processor Company.

C»’\LL TOLL FREE 800-547 96""

See the AP-120B

REAL-TIME DEMONSTRATION
NATIONAL COMPUTER CONFERENCE
Island 2231 — 2nd Floor
New York Coliseum — June 4-7




If the lights go off,

worry about the patients.
Don’t worry about the blood.

Tissue samples, cell lines, pure
cultures, stored blood—they're all
safer in ultra—low temperature freezers
from Forma Scientific. If power fails,

a product stored in one of our

freezers at —75°C will only “warm

up” about 5.5°C in the first six hours.

Forma insulates its freezer
cabinets with a minimum 5 inches of
high-density foamed-in-place urethane
to assure stable temperature. That's
one of the reasons we can guarantee
a low temperature of —85°Cin a
+90°F ambient—a promise no other
manufacturer matches.

Write for more information on
Forma chest and upright storage
freezers. One less thing to
worry about.

Model 8200 1
Upright Biological Storage Freezer

Where technology begins with imagination. " Forma Scientific

DIVISION OF MALLINCKRODT, INC.
lr BOX 649 MARIETTA, OHIO 45750 TELEX 24-5394
TOLL FREE USA 800-848-3080, OHIO 614-373-4763

Circle No. 21 on Readers’ Service Card

Visit Forma Booths F16, 17, 18 and G16, 17, 18 at the FASEB Show.



We deliver a
lot more thqn

We deliver performance: Every lot is tested to verify its
biological activity.

We deliver quality: Highest specific activity, based on

an exclusive mass determination procedure developed

at NEN.

We deliver more often: Numerous new lot dates have
been added to our schedule. (See table below.)

We deliver fast: Now European customers can have

Monday delivery of Friday’s new lots.

Request our new 32P nucleotides schedule.

Specific Activity at New Lots Tested for

Shipment (Ci/mmol) Prepared Biological Activity
ATP [¥-32P] >5500 2 weeks Polynucleotide kinase*
ATP [7-32P] 1000-3000 6x/mo. Polynucleotide kinase
dTTP [a-32P] >300 2 weeks “Nick” translation** The labeling of
dATP [a-32P] >300 weekly “Nick” translation gglf tgx;rtléste%l\:é Ee

PN - m
dCTP [a-32P] >300 weekly Nick" translation >1x108 dpm/ug
dGTP [a-32P] >300 2 weeks “Nick” translation with each lot.
dATP [a-32P) ~1000 4 weeks “Nick" translation The labeling of
dCTP [a-32P)] ~1000 4 weeks “Nick” translation calf thymus DNA is
op 1000 2 ” "Nick” translati demonstrated to be

dGTP [a-32P] weeks ick” translation >3x108 dpm/ug
dTTP [a-32P] ~1000 4 weeks “Nick” translation with each lot.

(Not for use in humans or clinical diagnosis.)

18 MAY 1979

*Method of Maxam, A.M., and Gilbert, W,, Proc. Nat! Acad. Sci. USA, 74, 560-564 (1977).

**Method of Rigby, P.W.J.,, Dieckmann, M., Rhodes, C., and Berg, P, J. Mol. Biol, 113, 237-251 (1977).

New England Nuclear

549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1672

(In Massachusetts and International: 617-482-9595)

NEN Chemicals GmbH: D-6072 Dreieich, W, Germ:
Postfach 401240, Telephone (06103) 85034, Telex 4-1

NEN Canada Ltd., 2453 46th Avenue, Lachine, Que H8T 3C9.

Telephone 514- 636-4971. Telex 05-821808
Circle No. 236 on Readers’ Service Card
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Javelin
NightViewing
Devnces

pho?ographs
out of
the dark.

No infrared to taint studies.

More and more, physical and
social scientists, technical photog-
raphers and others are turning to
Javelin Night Viewing Devices
(NVDs) for photographing and see-
ing in the dark. For those performing
experiments, the elimination of
infrared light subtracts one more
variable in their research data.

Javelin NVDs are presently being
used for emission or “smokestack”
research; studies of the nocturnal
habits of mammals, reptiles and
insects; and sleep patterns of
humans. A major TV network exposed
drug use of American soldiers in
Germany. Another network verified
Highway Patrol complaints of night-
time driver abuses.

Whatever you're studying or
photographing—don’t be kept in the
dark. Let a Javelin NVD open your
eyes. A range of models is available
to fit on any camera-still,movie or TV.

For details, contact:

javelin g™

electronics

6357 Arizona Circle
Los Angeles, CA 90045
Phone (213) 641-4490
Telex 69-8204

Circle No. 221 on Readers’ Service Card
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Medical Exchanges

Secretary of Health, Education, and
Welfare Joseph Califano’s efforts to de-
crease the supply of physicians may
have even further repercussions than
suggested in R. Jeffrey Smith’s article
(News and Comment, 16 Feb., p. 630)
because the asserted oversupply of phy-
sicians is being used as an argument to
further discourage foreign medical study
by Americans and will doubtless serve as
an argument for further increasing the
stringency of visa issuance to physicians
from other countries. As with most ef-
forts to artificially limit people’s choice
of occupation, there is a serious chance
of throwing out the baby with the
bath water. The baby in this case is the
mass of physicians from Europe and
elsewhere who are as fully qualified as
American physicians who would come to
the United States for residencies, re-
search, or other training but who will be
unable to do so because of visa and li-
censing difficulties. American medicine
has benefited enormously from nonimmi-
grant medical exchanges; at one time it
was even modish for Americans to train
abroad. The vigilantes of medicine who
would eliminate those underqualified
physicians who hope to reap the profits
of fee system medicine may also serve to
isolate American medicine from the free
exchanges of skills and information that
have been so important to all concerned
in the past. I have no doubt that medical
care can only benefit from carefully scru-
tinizing each practitioner, but with the
understanding that other countries have
succeeded in producing physicians as
qualified as our own.

CeciL H. Fox
Department of Pathology,
Karolinska Institutet,
Karolinska Sjukuset,
S§-104 01 Stockholm, Sweden

“Low-Risk”’ Cigarettes:
The Debate Continues

In her article of 1 September 1978
(News and Comment, p. 795),"Jean L.
Marx quotes briefly from our previous
letter to Science regarding Gio B. Gori’s
article (17 Dec. 1976, p. 1243) on ‘‘low-
risk cigarettes.”” A later article (1) builds
on the erroneous statistical foundation of
the first and includes a misleading table
of ‘“critical levels’’ for low tar and nico-
tine cigarettes.

Gori’s fundamental conceptual error is

equating a (incorrectly computed) lack of
statistical significance with the absence
of a substantive effect. This is stated by
Goriand Lynch (I, p. 1256): ‘“The inabil-
ity to verify this reduced risk might lead
to its being considered socially toler-
able.” By their analysis the risk to the
smoker of ‘‘critical levels’ of cigarettes
may be up to 100 percent greater than the
risk to the nonsmoker.

In the Science article the statistical
methodology to which we objected is
contained in reference 45. We set forth
here some of the methodological errors
we believe were made in the handling of
Harold A. Kahn’s data (2) relating the
relative risks of cancer of the lung and
bronchus to the number of cigarettes
smoked per day.

1) The expression for R (Gori’s equa-
tion 2) refers to the risk to a smoker of X
cigarettes per day relative to the non-
smoker (0 per day), that is, R is the ‘‘rel-
ative risk.”” His equation 2 gives

= 1.388 when X = 0. This says that
the risk of a person who smokes zero
cigarettes per day (surely a nonsmoker)
is 38.8 percent greater than the risk to a
nonsmoker! Anyone capable of doing
arithmetic should be disturbed by this re-
sult and should look with suspicion upon
any conclusions drawn from an equation
which yields such an answer.

2) In fitting his equation, Gori 3)
graphs the relative risk for smokers of
one to nine cigarettes per day versus ten,
rather than the traditional class interval
midpoint—five. He similarly graphs oth-
er points at the upper boundary of the in-
terval of cigarette usage. That is, his
graphing technique says that the average
number of cigarettes consumed per day
by persons who consume one to nine
cigarettes per day is ten. This has the ef-
fect of greatly underestimating the risk of
smoking any given number of cigarettes,
that is, underestimating the slope of the
dose-response curve.

3) Gori fits a quadratic equation to
these data where a straight line is appro-
priate (that is, the quadratic coefficient in
his equation is not significantly different
from zero and hence should not be in-
cluded). This inflates the variability of
the interpolated values of the relative
risk thereby increasing the estimate of
number of cigarettes which may be
smoked without a ‘‘significant’ effect. In
fact, for the properly fitted straight line
and the correct ‘‘significance’” computa-
tions, any number of cigarettes, however
small, will yield a *‘significant’’ increase
in cancer risk. The true ‘‘critical’’ daily
number of cigarettes is zero.

The straight line that best fits these
data has the equation R = 1 + 0.53 X,
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OUR FIBRONECTIN
MAKES YOUR CELLS
GROW ATTACHED TO
CULTURE FLASKS...

and other growth surfaces.

If you have had disappointing results trying to grow
cells in culture, we may have the remedy . . . our
Human Fibronectin (CR-HFN). This product has re-
peatedly proven effective in getting fastidious cells to
attach to surfaces—and grow.

CR-HFN, — a glycoprotein cell surface antigen*—
adsorbs to surfaces to provide a hospitable environ-
ment for anchorage-dependent cells. Cells which
were previously impossible to culture, now grow.
Plating efficiency is dramatically increased. And the
variability of plating with different serum batches is
reduced or eliminated.

At Collaborative Research, we're committed to

the development of products which make tissue
culture a dependable science. CR-HFN is the latest
addition to our growing line of tissue culture prod-
ucts—including Epidermal Growth Factor, Fibroblast
Growth Factor, Nerve Growth Factor, Multiplication
Stimulating Activity, Endothelial Cell Growth Supple-
ment, and Human Thrombin.

To find out more about these products and what they
can mean for your research, write or call today. Or
for immediate delivery
of any of these prod-
ucts, phone Customer
Service, 617-899-1133.

*Also called Surface Fibroblast
Antigen, LETS Protein, Galacto-
protein A, Zeta Protein, Cold In-
soluble Globulin, Cell Attachment
Protein and Cell Adhesion Factor.

For research purposes only

L iy

Research Products Division

Collaborative Research, Inc.
1365 Main Street, Waltham, Mass. 02154
Tel (617)899-1133 TWX 710-324-7609

Also distributed by

Sochibo S.A Uniscience Ltd Maruzen Oil Co., Ltd

3, Rue Carnot 8 Jesus Lane 6, 6-Chome, Kohjimachi

92100 Boulogne, France Cambridge CB5 8BA Chiyoda-ku, Tokyo

Tel: 604-44-38 England Japan

Telex: 270146F Tel: (0223) 64623/4 Tel: 03 (230) 3311
Telex: 817698
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Our technical services ll group gets calls all
the time from researchers who have found that
iodinating proteins can be tricky. We usually
have the answers, because
at NEN we iodinate proteins
ourselves—with our own
iodine-125.

Of course, having trouble-
free iodine-125 at the outset
eliminates
some of the
trickiness.

Qurs is the
world’s most
carefully pre-
pared and tested jodine-125.
Each biweekly batch must pass
strict tests for radiochemical
purity and exact base strength,
as well as labeling efficiency
in a sensitive lactoperoxidase
iodination.

And now the news: We've added a medium
concentration, low pH iodine-125. Now you
can order any combination of concentration

and pH from NEN: NEZ-033 Standard package
in 01-0.5ml
of ~0.1M NaOH solution

NEZ-033H High concentration
>350mCi/ml
in ~04AM NaOH solution

NEZ-033L Low pH 8-10
High concentration
>350mCi/ml

in aqueous solution

NEZ-033A Low pH 8-10
Medium concentration
100mCi/ml

in aqueous solution

Send for our lodine-125 products brochure.
It tells the whole story.

@ New England Nuclear

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

NEN Chemicals GmbH: D-6072 Dreieich W Germany

Daimlerstrasse 23. Postfach 401240. Telephone (06103) 85034 Telex 4-17993 NEN D
NEN Canada Ltd., 2453 46th Avenue Lachine Que HBT 3C9

Telephone 514-636-4971 Telex 05-821808
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& OurTapes |

0 about Sciences, Technology, and
Society which were recorded at the

1979 AAAS Annual Meeting in Houston. |

These are tape cassettes of presentations and Q&A sessions. . . useful
in libraries and classrooms or for personal study. All titles include a
program abstract.

(0 How Big and Still Beautiful? Macroengineering
Revisited (79T-4341). 4 cassettes. $32.

U Industrial Maturation and the Shifting Spectrum of
Scientific Innovation (79T-4451). 2 cassettes. $16.

0 Medical Innovation and Public Policy: The Case of
DES (79T-4761). 2 cassettes. $16.

(0 Psychosocial Aspects of Drug Treatment for
Hyperactivity (79T-4861). 2 cassettes. $16.

0 Self-Control Factors in the Use of Addictive
Substances (79T-4901). 2 cassettes. $16.

0O Glimpses Into Man’s Past: The Development of Man
(79T-4281). 2 cassettes. $16.

00 Hemispheric Dichotomy: Fact or Fantasy? (79T-4361).
2 cassettes. $16.

O Immigrants: New and Old (79T-4421). 2 cassettes. $16.

[0 Paradigms and Prejudices in Research on
Homosexuality (79T-4521). 2 cassettes. $16.

(0 The Outer Limits of Human Performance and
Educability (79T-4881). 2 cassettes. $16.

00 Underground Coal Gasification (79T-4291). 2 cassettes.
$16.

0O Long-Term Energy Transitions: Implications for
Alternative Energy Strategies (79T-4381). 4 cassettes.
$32.

O Challenges in Assessing Oil and Gas Resources, and
the Impact on National Planning (79T-4591). 2 cassettes.
$16.

[0 Management of Enerqy-Related Growth in Rural
Areas (79T-4301). 2 cassettes. $16.

{0 The Role of Elites in International Development
(79T-4611). 2 cassettes. $16.

0 Science as Evidence in Judicial and Administrative
Proceedings (79T-4431). 2 cassettes. $16.

[0 Scientific Freedom and Responsibility in the
International Arena (79T-4481). 2 cassettes. $16.

Name == _ Title ____ S

Signatwe B

Institution S ——

Address . e

City/State/Zip _ i

)

[0 Check enclosed [0 Purchase order enclosed (#

(Please make checks payable to CEBAR Communications, Inc.)
[0 Charge my BankAmericard # = . (Exp.date ____ )
[J Charge my MastexCharge # . (Exp.date _ . )

Mail to: AAAS Cassettes, c/o Eastern Audio Associates, 9505 Berger Road, Columbia,
MD 21046. Allow 6— 8 weeks for delivery.
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where X is the number of cigarettes
smoked per day. (When X =0, R =1,
which is what the relative risk to a non-
smoker must be.) This yields the follow-
ing interpolated increases in risk associ-
ated with various values of daily ciga-
rette usage.

Daily Increase in risk
cigarette compared to that of
usage a nonsmoker (%)
2 106
1 : 53
0.2 11

0.1 5

That is, smoking two cigarettes per day
is associated with an estimated increase
in cancer risk of 106 percent, one ciga-
rette per day with a 53 percent increase,
and so forth. Gori states in his article
that for these data ‘‘the critical value lies
between 1 and 2 cigarettes per day.”
Marx reports that ‘*Gori says he redid
the analysis in accordance with the sug-
gestions of Gart and Schneiderman and
did not find enough difference in the re-
sults to warrant changing his con-
clusions.” We find it conceivable that
someone might assert that between a 50
to 100 percent increase of cancer is *‘tol-
erable’” or ‘‘acceptable,”” even though
we think these increases are very large
and not acceptable to us.

Quite apart from the subjective judg-
ment of what is ‘‘tolerable’” or ‘‘accept-
able,”” we think it important to under-
stand how the estimates were developed
and how erroneous techniques lead to
untenable conclusions.

Joun J. GART
3406 Kenilworth Drive,
Chevy Chase, Maryland 20015
MARVIN A. SCHNEIDERMAN
6503 East Halbert Street,
Bethesda, Maryland 20034

References and Notes

1. G.B. Goriand C. J. Lynch,J. Am. Med. Assoc.
240, 1255 (15 September 1978).

2. H. A. Kahn, in Epidemiological Approaches to
the Study of Cancer and Other Chronic Dis-
eases, W. Haenszel, Ed. (Monogr. No. 19, Na-
tional Cancer Institute, Rockville, Md., 1966),
pp.1-125.

3. Gori gives the intervals of cigarette usage as 1 to
10, 11 to 20, 20 to 39, and > 40. The original
study (2, pp. 55-57) gives 1 to 9, 10 to 20, 21 to
39, and > 39.

Gart and Schneiderman address two
separate articles, one by me published in
Science, and the other in the Journal
of the American Medical Association
(JAMA) written with Cornelius J. Lynch
).

1) They object to equation 2 of the Sci-
ence article, which applies to mortality
from lung cancer. They contend that the
risk to a nonsmoker is 1, whereas this
equation gives a higher estimated value.
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However, a risk of 1 is valid for respon-
dents who never smoked. In surveys of
U.S. populations, those who report a ze-
ro cigarette consumption at any given
time include ex-smokers, pipe and cigar
smokers, and occasional cigarette
smokers. Epidemiological data consist-
ently show that ex-smokers, for ex-
ample, have relative risks in excess of 1
for as long as 15 years after cessation,
even though they report zero cigarette
use during this time.

Therefore, estimates of risk in excess
of 1 dre a more plausible reflection of
true conditions than a statistically im-
posed prejudice.

Moreover, equation 2 refers to an iso-
lated lung cancer study and is given only
as a procedural example. It is worth not-
ing that the use of only epidemiological
data on lung cancer would have resulted
in higher critical values than those esti-
mated in the conclusions of the Science
article. For those conclusions, the more
conservative data referring to overall
mortality were used. The estimated risks
for zero cigarette consumption in the
equations fitted to these studies ranged
from 0.95 to 1.06. Values such as these
should be viewed as underestimates of
reality, because the four studies ana-
lyzed (giving over 3 million person-years
of experience, almost 50,000 deaths) in-
cluded a large portion of former cigarette
smokers (2) with an ascertained residual
risk of 1.4 to 1.5.

2) Gart and Schneiderman object to
the choice of the upper boundary of the
reported cigarette use interval, as con-
trasted to using a ‘‘traditional class inter-
val midpoint.”’ The midpoint is used
when additional information is not avail-
able, a practice sometimes referred to as
the ‘“‘equal distribution of ignorance.”
For tobacco use, however, additional
epidemiological information is available.
In particular, mean rates of reported
tobacco use do not coincide with mid-
points of class intervals but usually lie
between the 80th and 95th percentiles of
the intervals. A review of more than
30,000 respondents of epidemiological
studies sponsored by the National Can-
cer Institute gives a typical frequency
distribution of respondents to questions
about cigarette use as exemplified in the
figure below and indicates that most re-
spondents regard multiple points of five
as modes rather than upper boundaries.
(Interval means are displayed within the
triangles.) It is also well known that re-
spondents to cigarette use question-
naires have an understandable tendency
to significantly underreport their con-
sumption (3). For these reasons, the up-
per boundary is a more realistic statistic
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Cli#omatography
| g Insurance

To anyone who’s ever had a thousand hours of
work destroyed by malfunction during column
chromatography, LKB’s pump, fraction collector
and recorder make good sense. Each alone offers
outstanding performance. Together they provide
an exceptionally reliable system.

The pump. The VarioPerpex® II pump links elec-
tronically with the system, automatically chang-
ing collection rate and chart speed whenever you
change flow rate. When the pump stops at
the end of a run, everything stops. No
more chart paper piling on the
floor.

The collector. The UltroRac® II
fraction collector collects
by drop, elapsed time or a
unique precise volume
method. You simply dial in
the volume you want

to collect. That volume
will be collected regardless of flow rate. Ac-
curacy is assured.

The recorder. LKB’s 2210 recorder lets you preselect one of 14 speed
ranges from 0.1 mm/min to 10 mm/sec or select a chart speed that’s
synchronized exactly with flow rate. Clean fiber tip pens provide good,
clear chromatograms. And 95% fsd in 0.4 sec matches it well to the
fast response of the Uvicord® S monitor.

Pump, collector and recorder are fitting siblings for the Uvicord S
monitor which never misses small peaks or lets large ones run off the
chart. With its 206 nm capability, you can spot peaks you might never
see at all with a 280 nm instrument.

How many hours did it take you to get to the point of applying your
sample to a column? Does it make sense now to jeopardize your effort
with less than LKB quality? Write today for full details on LKB’s
“chromatography insurance”.

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MD 20852
301: 881-2510
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Announcing the 4th

AAAS
Colloquium on

R&D Policy
19-20 June 1979

Mayflower Hotel
Washington, D.C.

This highly successful
colloquium, sponsored by the
AAAS Committee on Science,
Engineering, and Public Policy,
will convene again this June in
Washington, D.C. Leaders in
Government, industry, and the
scientific and technical com-
munity will address issues of

® Federal R@D <« R&D issues in the
FY 1980 budget « outlook for FY
1981 - problems in the
budgetary process;

¢ Industry R&D + its impact on
the economy ¢ emerging federal
policies on innovation;

® [International Aspects of R&D+ the
role of R&D in international
cooperation and
assistance « R&D and U.S.
foreign policy;

® Science and Basic Research +
impact of federal R&D policies
and practices on universities and
academic science * public
accountability vs. excessive
paperwork * basic and
long-term research in industry.

RESEARCH ¢ DEVELOPMENT:
AAAS REPORT IV by Willis
H. Shapley and Don I. Phillips
will be available in book form
for the June 1979 Colloquium.
Registrants will also receive the
published proceedings of the
conference.

To receive detailed program and
registration information, please
send your name and address to

R&D Colloquium
AAAS Office of Public Sector
Programs
1776 Massachusetts Ave., N.W.,
Washington, D.C. 20036

Copies of the preceding AAAS R&D
Reports (FY'77, FY'78, & FY'79) are
available at $5.00 each (AAAS
Members, $4.50). Corresponding
colloquium proceedings (FY’76, FY’'77,
& FY’78) are $5.00 each (AAAS
Members, $4.50). Please write to
AAAS Sales Dept. for ordering
information.
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2000 =

Number of respondents

Reported number of cigarettes smoked per day (United States, 1968-1978)

than the midpoint for the purposes used.
Instead of underestimating the risk, as
Gart and Schneiderman contend, the use
of upper boundaries gives a conservative
overestimation of the risk.

3) Objection has been raised to the use
of quadratic coefficients in the Science
article’s analysis, even when some of
them are not significantly different from
zero. It should be noted that there is no
preferred statistical criterion for select-
ing which terms to include in a regres-
sion equation. For the equations in the
Science article, the corrected coefficient
of determination, and not significance,
was the criterion used. This provides a
close fit between reported and estimated
data by reducing standard errors.

4) Gart and Schneiderman contend that
the JAMA article “‘builds on the er-
roneous statistical foundation™ of the
Science article. In light of the preceding
remarks, 1 believe that the Science ar-
ticle is not only statistically valid, but
more important, is epidemiologically val-
id, as it addresses epidemiological reali-
ties of which Gart and Schneiderman
may not be aware. The JAMA article
uses only one statistic from the Science
article—the average critical value of
2. By this is meant that a daily consumption
of cigarettes having toxic yields equivalent
to two of the average cigarettes sold in the
United States during the late 1950’s would
not elevate the smoker’s observable risk to
mortality significantly above that of the
average nonsmoker. Independent of the
Science article, this critical value would

be valid because the four studies upon
which it is based had a 0.3 nonresponse
bias that results in overestimating the
risks 2, p. 116). This bias is larger than
the difference in risk between that of
nonsmokers and that of two-cigarettes-a-
day smokers. Thus it alone would pre-
clude inferring a significant difference in
risk between nonsmokers and two-ciga-
rettes-a-day smokers. Consequently, the
JAMA article could stand on its own
merits independent - of the statistical
foundation of the Science article.

I believe the Science and JAMA arti-
cles combined present a realistic proce-
dure for gradually reducing the levels of
hazard and addiction for the millions of
smokers who persist in their habit de-
spite its known health consequences.
Our conclusions were, and still are, that
although this would not eliminate the
risk to the smoker, it has the potential of
reducing the current epidemic of dis-
eases associated with smoking to a con-
siderably less serious public health prob-
lem.

Grio B. Gor1
National Cancer Institute,
National Institutes of Health,
Bethesda, Maryland 20205
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The Ohaus Brai
The electronic balance that thin

What makes our new Ohaus Dual-Range 1500D so smart?

It gives you two ways to profit from one electronic
balance:

1) 1505 x 0.01g capacity and sensitivity or

9) 15003 x 0.1g capacity and sensitivity

By the touch of a bar you enjoy the advantages of two
different balances. In one compact unit. With one low price
tag—only $1,595 (a lot less than some electronic balances
with a lot less to offer).

The brain behind it all.
The tiny genius that controls the 1500D is our sophisticated
microprocessor, which stores operator commands, then
responds only after the reading is stable.

That means human interaction without human error, in
more ways than one.

Consider all the intelligent features Ohaus
squeezed into each compact 1500D...

» Die-Cast Construction. Stands up to abuse. Stain
resistant. Wipes clean. Protects against dust and spills.

* Microprocessor “Brain”. Fewer components for
greater religbility.

* Compact Size. Ideal for lab table. Sturdy enough for
production line.

e Clearly Labelled Controls. Right up front for quicker
and easier operation.

* | arge, Stable Platform. Takes variety of objects and
unexpected overloads in stride.

* Big, Easy to Read Digits. Seen when seated or
standing. If overloaded, “error” shows.

* Span Calibration Adjustment.
Recessed above tare bar.

1500D.
twice for you.

* Rock-Steady Display. “g” lights up for stable reading.

* “Rapidtouch” Tare Bar. Recessed to avoid
accidentally taring.

And you can learn to operate one in just a few
minutes.

Give the new 1500D the twice over.
Send us this coupon—and we'll send you our full-color
catalog about the 1500D and all the new Ohaus
Brainweighs. The weigh of the future.

The Ohaus 1500D. Fully guaranteed. And backed by
over 70 years of Ohaus quality engineering.

Once you have one, you won't have to think twice
about it.

e et e st st g

Ohaus Scale Corporation, Dept. 14-059
29 Hanover Road, Florham Park, N.J. 07932, (201) 377-9000

OYes, show me the weigh of the future. Send me the full-color catalog on
the Ohaus Brainweighs.
O I'm ready to see a demonstration. Please have a dealer sales rep call me

NAME

TITLE
ORGANIZATION
ADDRESS
cIy STATE ZIp

PHONE NUMBER
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Partisil reversed-phas
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We invite your attention to the following:
Plates/ Carbon

Column Meter Load Coverage
Partisil-5 ODS (Ci1s) 45,000 10% 98+
Partisil-10 ODS-2 (C1g8) 25,000 15% 75

Partisil-10 ODS (C1g) 15,000 5% 50
And those are minimum guaranteed efficiencies.

You will never receive a Whatman Partisil ODS
column with fewer plates.

These new efficiencies, an improvement of up to
50%, are the result of a year-long effort: new, tight,
particle size distribution control; major modification of
our “ramjet” packing methods; fully computerized
quality assurance... and some media chemistry
we're not quite ready to discuss.

Partisil reversed-phase columns. Surely the state
of the art in R-P HPLC.
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now

with even
higher
efficiencies.

A Discussion of R-P HPLC
You May Find Interesting

“Fine Tuned” reversed-phase HPLC with Whatman
ODS columns is discussed at some length in a new
40-page Bulletin, “Reversed-Phase HPLC — Which
Column?” recently off the press. Free on request.
Write: Whatman Inc. m 9 Bridewell Place, Clifton, N.J.
07014 m Tel: 201-777-4825.

Whatman

S T



18 May 1979, Volume 204, Number 4394

AMERICAN ASSOCIATION FOR
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lishing only material on which a consensus has been
reached. Accordingly, all articles published in Science—
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AAAS or the institutions with which the authors are af-
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Energy Conservation

Conservation was discussed in considerable detail in background material
accompanying President Carter’s energy message of 5 April. The White
House release identified progress since 1973 in saving energy: (i) industrial
use of energy has dropped by 6 percent although output has increased by 12
percent, (ii) energy efficiency in residential buildings has increased by 5 to
10 percent, (iii) half of U.S. homeowners have added insulation while living
in the houses they now occupy, (iv) the efficiency of home appliances has
increased 5 percent and the annual growth rate in home electricity use has
been halved (from 6 to 3 percent), and (v) the average fuel efficiency of a
new car under EPA tests will be 20 miles per gallon in the 1980 model year
compared to 14.4 miles per gallon in 1974.

Many individuals have been conscientious about turning back their ther-
mostats, getting insulation, taking public transportation, buying smaller
cars, and cycling or walking to work. Most people have done about as much
as they can do or are inclined to do about conservation. Despite the efforts,
consumption of oil has increased steadily.

If the United States is to reduce consumption, it must take more drastic
measures than have hitherto been employed. In a meeting on 1 and 2 March,
the Carter Administration made a commitment to the 17-member governing
board of the International Energy Agency to reduce U.S. consumption of oil
up to 5 percent. Were such savings to be achieved, price increases by the
oil-producing countries might be delayed. The White House enumerated
measures that might lead to the promised reduction.

One of the savings proposed is to hold thermostats at no more than 65°F
in nonresidential buildings during winter and no less than 80°F in summer.
But in almost any building, temperatures vary widely from that at the ther-
mostat. If the regulations are implemented, tens of millions of office workers
will suffer.

Although consumption of gasoline is the largest source of demand for oil,
the message touched only lightly on conservation of gasoline. The implied
hope is that higher prices will discourage auto use. But as others have point-
ed out, gasoline costs $2.50 per gallon in some countries and consumption
has not dropped. Recently, I added up the costs of owning and driving my
small car. Use of it saves me considerable precious time and uncertainty. I
found that fixed costs including depreciation, insurance, parking, and taxes
accounted for 90 percent of the total, gasoline 10 percent. If the price of
gasoline were to increase two- to fivefold I would growl, but there would be
no change in my driving. At a tenfold increase, I would begin to emulate
Senator Proxmire who runs to the office. The fixed costs and miles driven by
individuals vary greatly, but it is likely that for the majority, the cost of
gasoline is today only a minor fraction of total transportation expenses.

This nation may soon be forced to consider how to cut consumption of
gasoline without causing undue hardships and even disruptions in the econ-
omy. One target should be the waste that occurs when highways are con-
verted into miles of parking lots (often one notes that a modest decrease in
traffic volume results in a greatly enhanced speed). Another target should be
joyriding teenagers. Raising the age for a driver’s license would also save
many lives. Still another target is those heavy old autos that get about 8
miles to the gallon. Taking them off the road would also cut pollution. One
move that would really bring conservation is gasoline rationing. The thought
is unpleasant, but were rationing to occur there would suddenly be more car
pooling, use of public transportation, walking, and more cars in better me-
chanical adjustment.

Greater conservation could be achieved but it would not be easy or gladly
accepted. Sooner or later we may be forced to implement stringent mea-
sures, but for the present, conservation is mainly something to talk about.

—PHiLIP H. ABELSON



Calculating the mean weight or
net weight of 48 weighed samples

takes time.

On a Sartorius, it takes 1 second.

On other scales or balances, determining
the average weight of 48 individually-weighed
samples takes time. It may also take a pad and
pencil, an adding machine or a calculator.

On a new Sartorius MP Balance, the
same determination takes only seconds. After
each sample weighing, simply press a single
key on the Sartorius keyboard programmer.
When all samples have been weighed, press the
recall keys for instant display of the mean
weight or the number of samples weighed.

If printed results are required, simply connect
the balance to an inexpensive Sartorius Printer.

The memory capability of the new Sartorius
MP Balances permits the determination of net
or fill weights by automatically deducting tare
or container weights. Automatic mean weight
and net weight determinations make these
balances ideally suited for the weighing
of pharmaceuticals, cosmetics,
packaged foods, electronic com-
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ponents, industrial parts, routine packaging and
filling, and numerous other applications.

Utilizing built-in microprocessors,
Sartorius MP Balances with optional plug-in
keyboard programmers are today’s most ad-
vanced and versatile electronic weighing
instruments. They are available in single range
and dual range models with a weighing
range/readability from 0-160g/0.001g to
0-30,000g/1.0g.

For literature, just write: Sartorius
Balances Division, Brinkmann Instruments, Inc.,
Cantiague Road, Westbury, N.Y. 11590.

New Sartorius MP
Electronic Balances
with plug-in key-
board programmers.
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Six vears ago. Beckman engineers set out to
design a new (vpe of ultracentrifuge. Every
concept of existing ultracentrifuge designs was
completely reevaluated in the light of the
newest technologv. The result is the Model L8 —
aseries of three ultracentrifuges so remarkable
and so advanced that they introduce a new
era i preparative ultracentritugation.

Ultra-8™:
The Most Advanced
Ultracentrifuge Drive.

The Ultra-8 drive is a frequency-
controlled induction motor. It drives the rotor
directly and is located inside the vacuum
system. As a result. there are no brushes to
wear. no gears. no high-speed vacuum
seal. We warrant the Ultra-8 drive for 16 billion
revolutions — twice as long as any other
drive system. It needs no external cooling water.
even in the 80.000-rpm Model L8-80. And
the drive module is small and easily replaced.

Microprocessor-Control:
The Ultimate in Precision.

You select rotor speed. run time.
and other parameters by finger pressure on
the touch control panel — no knobs
or switches. During the run. real time data.
including either time remaining or elapsed
time. are displayed in brightly lit digital form.
Audible and visual signals show important
operating conditions.

Beckman L8's: the Ultra

Memory-Pac™
Programmable Module:
The Ultimate in Convenience.

If you want to make duplicate runs
using the same rotor speed. temperature. etc..
simply instruct the Memory-Pac module
to remember them. It will reset these run con-
ditions precisely each time vou insert it
into the L8 panel. No time spent. no chance for
error. An erasable label on the Memory-Pac
module allows vou to note the programmed
conditions. You can reprogram Memory-Pac
modules in seconds — as often as vou wish.

Built-in “"Extras.’

The Dry Cycle removes moisture from
the chamber so that the next run can be started
instantly. The advanced w2t Integrator
has recall capability that allows you to reproduce
band positions more precisely. There are
built-in programs for slow starts with shallow
gradients. and for zonal operation. Internal
diagnostic systems make servicing simple.

Seven New Rotors.

Seven new high-performance rotors
are being introduced with the L8's. including
the Type 80 Ti which generates up to
602.000 ¢ for the fastest possible separations.
For complete information on the L8's
and their new rotors. write for Brochure SB-3&(0
to Beckman Instruments. Inc.. Spinco
Division. 1117 California Avenue. Palo Alto.
CA 94304,

Ultra-8™ Drive Module.

Memory-Pac™ Program Module.

BECKMAN
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centrifuges of the 807s.

Model L8-55. 55,000 rpm. 407,000 g Model L&-70. 70.000 rpm. 505.000 g Model LR-80, 20,000 rpm. 602,000 g




SCIENTISTS
IN POWER

Spencer L.Weart

The astonishing story of the small
group of French scientists who
sketched a workable nuclear
reactor in 1939 reveals the close,
and complex, relations among
science, government, and
industry. It is powerful reading.
$17.50

Harvard University Press
Cambridge, Massachusetts 02138

Courtesy of Radium Institute

Unitrons
zoomer

Model ZSB zoom stereo
microscope

A big &:5 to 1 ratio zoom optical
system. Excellent resolution and
contrast even at high powers. From
7X to 45X with 10X eyepieces. As
low as 3.5X or as high as 180X with
accessories. And there's a big
choice of accessories . . . eye-
pieces, lens attachments, reticles,
transmitted light base, illuminators,
polarizing attachment and more.

Ask for free literature:
Unitron Instruments, Inc.,
101 Crossways Park West,
Woodbury, NY 11797,US.A.
Phone (516) 364-8046
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These Swift research quality
microscopes have a shorter arm and
lower profile . . . promise (and de-
liver) peerless resolution . . . are
easily and quickly interchangeable
with Swift accessories. These in-
struments are meticulously designed
to meet all requirements of medical
and other advanced biological sci-
ence areas. Optics are of particu-
larly high caliber. Binocular head
is rotatable 360°. Stage is raised
and lowered uniformly on precision

ball bearings with no lateral
%ia movement. Patented clutch

mechanism operates automatically
to prevent damage to finely bal-
anced gear train. Coarse focusing
lock can be pre-set to prevent slide
breakage. Fine focus control op-
erates continuously throughout the
entire range of magnification.

Even with its many built-in
preventives for excessive wear and
tear, and its extraordinary research
features, the M1000 Series is sur-
prisingly moderate in price. Write
today for price list with variable
options in components, and name
of nearest dealer for demonstration.

Look to the

Swift M1000 Series for some
great new dimensions

SWIFT INSTRUMENTS, INC.

Scientific Instrument Division
P.0. BOX 562, SAN JOSE, CA 95106 « 408/293-2380
(MAIN OFFICE: Boston, MA)

SWIFT AGENCIES are located throughout the U.S. and in most foreign counlrisj
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THINK

BAUSCHS& LOMB
PRODUCTIVITY

When your laboratory work requires maximum cost efficiency,
testing accuracy and total output—think BALPLAN® Microscope
productivity.

BALPLAN® Microscopes are specifically designed to meet the &
demands of a busy lab schedule. Each microscope teatures
distortion-free, wide, flat fields that reduce viewing fatigue

and the errors that might follow. All controls are conveniently
positioned for comfortable operation, and the bright, white

light of tungsten-halogen illumination offers the best look yet

at any specimen. It all adds up to a hard working microscope
that will increase the productivity in your lab. And worldwide
Bausch & Lomb servicing is your assurance that BALPLAN
Microscopes will stay on the job each and every
day for many years to come. Write today for a de-
tailed catalog or a BALPLAN demonstration. THINK
BAUSCH & LOMB .. . Productivity since 1874.

BAUSCH S LOMB (@)
Scientific Optical Products Division

Rochester, New York 14602 USA
716-338-6000, TWX 510-253-6189

TELX 97-8231, CABLE: Bausch & Lomb Consult Yellow Pages under "Microscopes”
In CANADA: Bausch & Lomb Canada Ltd., 2001 Leslie Street for the Bausch & Lomb Dealer nearest you
Don Mills, M3B2M3, Ontario, Canada, (416) 447-9101
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TIAA Cuts Life Insurance Costs Again!

Teachers Insurance and Annuity Association For only $65.50 a man aged 30 or a woman aged 35
announces increased dividends for 1979, further  can now buy $50,000 worth of TIAA life insurance on the
reducing costs that were already well below 20-Year Decreasing Term plan . . . and just $111 buys

what you’'d pay for similar policies sold $100,000 of coverage on the same plan (if you didn't notice,
by commercial companies. that's twice the coverage at well under twice the price!).

These examples, drawn from the following table, dramatize how little it costs to own substantial amounts of family protection.

See What These Lower Costs Mean to Your Family

The following table illustrates yearly costs for $50,000 and $100,000 Decreasing Term policies at selected ages:

20-Year Decreasing Term $50,000 Policy o $100,000 Policy

Issued to a man aged 25 30 35 40 45 25 30 35 40 45
Issued to a woman aged 30 35 40 45 50 30 35 40 45 50
Annual Premium $ 9350 $117.50 $164.00 ?243.50 $373.50 $187  $235 $328  $487  $747
Yearly Cash Dividend* __42.00 52.00 __70.50 _ 100.00 _ 148.00 104 124 _ 161 220 _ 316
Yearly Net Cost $ 5150 § 6550 § 93.50 $143.50 $225.50 $83 $111 $167  $267  $431

*Dividends ara payable atthe end of each policy year: while not guaranteed, they have been paid every year since TIAA was established in 1918,

Isn't it time you found out more about TIAA's low cost life insurance? Just think what an additional $50,000,
$100,000 or more of solid TIAA protection would do for your family . .. and for your peace of mind.

...................................... 1
Life Insurance Advisory Center SP7905K2 1
Teachers | and Annuity i ]
730 Third Avenue, New York, NY 10017

Please send me more information about TIAA's new, lower life insurance costs,
including personal illustrations of TIAA policies for my age, as indicated below:

) Decreasing Term ] 5-Year Renewable Term [ Other

Call Collect 212/490-3000

The fastest, easiest way to get more information is to phone the
TIAA Life Insurance Advisory Center and say “I'd like to talk with an
insurance counselor.”

Or Mﬂll l:nupnn If you prefer, simply fill out and mail the
coupon at right to receive personalillustrations for your age. There
is no obligation, and no one will call upon you as the result of your

———mm————y

inquiry. Name and Title Please prini DateofBirth 4
e e sqs —_— —
mlylhllﬂy to apply for a life insurance policy from Teachers Address
Insurance and Annuity Association is open solely to employees of - .
institutions of higher education, private schools and certain other City State Zip
nonprofit educational or scientific organizations, and to the spouse -
of such an employee when more than half the combined earned Nonprofit Educational or Scientific Employer (college, university, private schoo, etc.)
income of husband and wife is from a qualifying institution. If your spouse is also eligible according to the rules set forth at left, please provide

Spouse’s name:
and date of birth: —
L

b Established as a nonprofit service organization by the
Carnegie Foundation for the Advancement of Teaching
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Searching for a high
qualit! Spirometer?

Look no furth'er by

Ealing BioSciences new 216 page catalog fea-
tures this 9 liter Recording Spirometer,
Douglas Bags, Rotating Valves, and Dry Gas
Meters, plus 500 other products manufactured
by Ealing. For your free copy, call or write us
today.

SAFE ERE RN Kella.nator

FLAMMABLE MATERIAL STORAGE

SAFE: Interior free of all sparking devices. No interior lights,
no heaters of any kind in the cabinet or door; no switches or
spark producing items.

SAFE: All refrigeration is external, top mounted.

SAFE: All three models U.L., N.S.F. and N.F.P.A. approved
for the Storage of Flammable Material.

Available in 26 and 50 cubic foot refrigerators at 4°C. (39°F.)
and 26 cubic foot freezer at -32°C. (-25°F.).

Contact T.M. LeClair, 414/682-0156 for further information.

Pleasant St., So. Natick, MA01760 (617) 655-7000 o
Newport Beach, CA (714) 833-9826 Kelvinator
. e Commercial Products, Inc. « 621 Quay Street « Manitowoc, W| 54220
International Offices in: Watford, England e Douai, 0 f the White C idatad Industri
France ® Hochst, W. Germany » Novara, Italy U LN IS RSN (NG

Montreal, Canada @ﬂ@ﬂ

Circle No. 227 on Readers’ Service Card Circle No. 36 on Readers’ Service Card

Squamous Epithelial Cells,

A full range of techniques
T Conirend. possible, including brightfield
phase contrast, utilizing
This is the first precision tissue set of objectives, as well‘

culture microscope system, with upright
image, to take full advantage of the
inverted microscope design. The :
unobstructed stage surface allows easy

access to the specimen, at all times. High transmission optics increa
Long working distance objectives, brightness by a 2x factor ov

including 2mm W.D. Plan Achromat competitive mwmsoopes

40x, and two long working distance

~ phase contrast condensers (20mm and
50mm W.D., respectively), permit use
of all standard tissue culture vessels
and flasks.

The high performance inverted

system with unprecedented versatility.
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Vibration protection

for sensitive instfruments!

MICRO-g" Tables
and Bench Top Units.

Low cost MICRO-g air-isolation systems can reduce building vi-
bration at least 95 to 98%. Even low frequency (7-25 Hz) vibrations
that conventional static systems can't handle. The self-leveling top
surface is supported on ultra-sensitive air-pistons that adjust au-

tomatically to changing loads. Performance is guaranteed.

Standard MICRO-g Tables and Bench Top units cost approxi-
mately $1000 and will support equipment loads of over 900-Ibs. All
that is needed for operation is a compressed air supply or bottled

air or gas.

If you're using microscopes, microtomes, interferometers, mask
alignment tools or other ultra-sensitive equipment you need to
know about MICRO-g systems. There are six standard configura-
tions in a wide range of sizes. Special configurations are readily

available. Write for a catalog and price list today.
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BACKER-LORING CORPORATION

65 Walnut Street, Peabody, Mass. 01960 « 617-531-3600
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The Prehistory of Chdlchuapa, El Salvador,
R. J. Sharer, Ed., 18 Aug. 1978, 606

Presidential Politics and Science Policy,J. E.
Katz, 30 June 1978, 1474

Primary Processes of Photosynthesis, J. Bar-
ber, Ed., 19 May 1978, 756

Primate Conservation, Rainier IIT of Monaco
and G. H. Bourne, Eds., 1 Sept. 1978, 804

Primate Ecology, T. H. Clutton-Brock, Ed., 2
June 1978, 1042 '

Proceedings of the International Conference
on Quantitative Genetics, E. Pollak, O.
Kempthorne, and T. B. Bailey, Jr., Eds., 16
June 1978, 1261

Production Ecology of Ants and Termites, M.
V. Brian, Ed., 28 July 1978, 337

Psychology in the Legal Process, B. D. Sales,
Ed., 9 June 1978, 1142

Quantitative Ethology, P. W. Colgan, Ed., 13
Oct. 1978, 213

Quantitative Methods in the Study of Animal
Behavior, B. A. Hazlett, Ed., 28 July 1978,
337

Quantum Fluids and Solids, S. B. Trickey, E.
D. Adams, and J. W. Dufty, Eds., 28 July
1978, 336

Quantum Liquids, J. Ruvalds and T. Regge,
Eds., 28 July 1978, 336

R. A. Fisher, J. F. Box, 9 Feb. 1979, 537

Radio Astronomy and Cosmology, D. L.
Jauncey, Ed., 14 July 1978, 148

Recognition of Complex Acoustic Signals, T.
H. Bullock, Ed., 7 July 1978, 43

Relativistic Quantum Fields, C. Nash, 13
Apr. 1979, 167

The Reptile Ear, E. G. Wever, 16 Mar. 1979,
1103

Research in Philosophy and Technology, vol.
1, P. T. Durbin and C. Mitcham, Eds., 6
Oct. 1978, 44

Revolution in Miniature, E. Braun and S.
MacDonald, 29 Sept. 1978, 1217

Les Roches Volcaniques, M. Girod et al., 29
Sept. 1978, 1219

Rockslides and Avalanches, part 1, B.
Voight, Ed., 16 June 1978, 1264

Science and Patterns of Child Care, E. M. R.
Lomax, 13 Oct. 1978, 211

Science in Culture, S. F. Cannon, 5 Jan. 1979,
41

Science in the Middle Ages, D. C. Lindberg,
Ed., 4 May 1979, 493

Science in Victorian Manchester, R, H. Kar-
gon, 12 May 1978, 667

Science Policy, Y. Sheinin, 24 Nov. 1978, 876

Science, Technology and Society, 1. Spiegel-
Résing and D. de S. Price, Eds., 19 May
1978, 755

Scientific Materialism in Nineteenth Century
Germany, F. Gregory, 12 May 1978, 668

Scientific Progress, N. Rescher, 12 May 1978,
639

Scripps Institution of Oceanography, E. N.
Shor, 1 Dec. 1978, 969

Sedimentation in Submarine Canyons, Fans,
and Trenches, D. J. Stanley and G. Kelling,
Eds., 3 Nov. 1978, 510

The Self and Its Brain, K. R. Popper and J. C.
Eccles, 2 June 1978, 1040

Self-Organization in Nonequilibrium Sys-
tems, G. Nicolis and I. Prigogine, 12 May
1978, 678

The Self-Splitting Atom, T. J. Trenn, 9 June
1978, 1143

Social Change and Scientific Organization,
M. Berman, 9 Feb. 1979, 537

Social Comparison Processes, J. M. Suls and
R. L. Miller, Eds., 23 June 1978, 1376

SCIENCE, VOL. 204



