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CONTINUOUS
SUSPENDED CULTURE
at HIGHEST DENSITIES

for the first time
mammalian cells
at 100billion/liter!

Versatile new Moduculture System gives you truly efficient
processing of volumes as small as 100 ml — up to 5 liters, and
for the first time continuous suspended culture

of mammalian cells at 100 billion/liter!

With its revolutionary Biospin® filter, Moduculture actually
outproduces standard culture apparatus requiring 75 times the
liquid volume — with final harvest efficiency as high as

50:1 over conventional methods!

This unique magnetic drive device cannot crush or grind cells.
You get uniform, mild, laminar, non-turbulent, reproducible
stirring and filtration over a long vertical axis, so boundary effects
sweep the spin filter cylinder clean, allowing passage of enormous
quantities of media without clogging

There is no bar, no impeller blades, no bottom pivot point
or bearing. No silicone grease or complicated glassware. The
multiport head eliminates side arms and rigidly supports flask
o} penetrations, so setting up is a snap — flasks can be quickly
exchanged without touching feed lines or other devices

You can use top or bottom drive or both. Perform classical
fermentation studies or drug efficacy tests. Add extra stations,
temperature and air control module, automatic feed and harvest
with sophisticated switching, and more — as you need it.
Modular design lets you build a compact, clean working,
convenient system tailored to your specific
requirements — now and later!

Shown:
two DC top

it | ALY, the virtis company
magnetic stirrer ) POST OFFICE BOX V257
GARDINER, NEW YORK 12525 .
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Shown right: top-drive classical fermenter set up
with temperature and air control module




What would you do
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that starts at $/400; has 16K Hardwired

Computer
ic Language

andZBMa;orPenphemls’

The new Wang System 2200 is a System.
It gives you the raw power and the periph-
erals you must have for a wide range of
problem solving. For under $7,500 you get
a CPU with 16K bytes of BASIC language
instructions hardwired into the electron-
ics . .. plus a 4K operating memory. You
also get a big 16 lines (of 64 characters
each) CRT display, a console mag tape
drive and your choice of either alpha or
BASIC Keyword keyboards.

Some Words About Language: The hard-
wired MOS ROM language in your Sys-
tem 2200 finally ends your dollar trade-
offs . .. economy systems that are costly to
program or very expensive systems that are
relatively easy to program. Many, if not
most, of your people already know BASIC.
They’ll be solving problems the day your
system is delivered (and, we can deliver in
about two weeks). Most of your budget
will go into problem solving; not system
support.

Plenty!

Try To Out-Grow It Main memory is
field expandable in 4K increments (at $1,600
per 4K). Up to 32K. You can choose from
three kinds (and 7 price ranges) of print-
ers...one even has a stepping motor for
very precise 4-quadrant incremental plot-
ting. Speaking of plots, we have a new,
very large flatbed (31” X 48”) for only
$8,0000r a smaller one if you plot small.
Both print alphanumerics and plot under
full program control. Been appalled lately
by disk prices? Starting at just $4,500, we
offer you our new “floppy” disk in single,
double and triple disk configurations (.25,
.50 and .75 MB’s). For big disk power, you
can have 1, 2 or 5 megabyte fixed/remov-
able disk systems. All peripherals, includ-
ing punched or mark sense hopper card
readers, paper tape readers and on- line
BCD or ASCI controllers are easily added-
on in the field so your System 2200 will
grow with your needs.

The Wise Terminal: If you are now or may
soon be getting into terminals, we have
several new products that will instantly up-
grade your System 2200 for telecommuni-
cations with any other System 2200 or a
mainframe computer. And, you still have

a powerful stand-alone system. Another
approach, of course, is to justify it as a
powerful terminal and get a “free” stand-
alone computer. Wise?

We Do A Lot For You: System 2200 is
backed by over 250 factory-trained Wang
Service Technicians in 105 U.S. cities.
Naturally, we guarantee or warranty every-
thing you buy from us. If you want, there
are free programming/operating schools
here in Tewksbury, Massachusetts, almost
every week. We have a growing program
library on a wide range of statistics and
math/science applications. Our user group
(with the unlikely name of “SWAP”) could
help you cut programming costs even fur-
ther. We do a lot for you.

* All prices U.S. List. If you're the entrepreneur type, we've just announced a new 7-module Basic Accounting System
software package for the business end of your business like payroll, invoicing, inventory, receivables and some really
fancy management reports.

WANG

Even if you call the Wang System 2200 a small system
.. you have to admit it's a big idea.

O Please send literature

O Please have your representative phone me:

Name Title

Company.
Address

City.

State Zip.

Wang Laboratories, Inc.,
836 North St., Tewksbury, Ma. 01876, Tel. (617) 851-4111
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Captive sea otter at Amchitka Island,
Alaska. The reestablishment of sea
otter populations in the western Aleu-
tian Islands has produced remarkable
changes in the structure of nearshore
communities after near extinction
from overhunting. See page 1058.
[James A. Estes, University of Ariz-
ona, Tucson]
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FREE MICROSCOPE BUYING GUIDE

Shown here in miniature are just some of the informative brochures
which comprise the UNITRON Catalog . . . your buying guide to quality
microscopes at prices within your budget. Whether your application
is routine laboratory analysis, advanced biological research, or
industrial quality control, you will find the instrument you need
in UNITRON’s complete line.

RESEARCH + INDUSTRY « EDUCATION

A UNITRON MICROSCOPE CATALOG is Yours for the Asking.

UNITRON

PIT TR L LT R 1ocs! KR KORMIER RESEARCH HLUMINATOR

- SPECIAL EVEPIECES and !
NITRON BRSNS T ' UNITRON ==sws

UNITRON
LABORATORY
and
MEDICAL

A Complete Line
Offering ...

UNITRON

TRY ANY UNITRON MICROSCOPE \ e
FREE FOR 10 DAYS

A salesman’s demonstration gives you only about 30 minutes to
examine a microscope, hardly the best conditions for a critical
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity
to evaluate any model in your own laboratory and prove its value
in your own application before you decide to purchase. See for
yourself, as have thousands of other buyers, why . . .

UNITRON Means More Microscope for the Money.

UNITRON -swusws duplicates the
perfarmance of
costly apparatus

3.5, WIDEFIELD BINOCULAR MODELS

UINITRON T

Please send UNITRON's Microscope Catalog No.T-4A

Name

Company
Address

City State Zip

MICROSCOPE SALES DIVISION

66 NEEDHAM STREET
NEWTON HIGHLANDS
INSTRUMENT COMPANY MASSACHUSETTS 02161

UNITRON
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You can with Kopak Photomicrogra-
phy Color Film 2483. It enhances col-
or saturation and contrast. Makes
otherwise difficult-to-distinguish de-
tail clearly visible. Makes stains more
effective. .. especially in thin sections.

Add to this a resolving power of
200 lines/mm—quite a bit more than
from currently available pictorial film
—and your chances of seeing and re-
cording minute detail are greatly im-
proved. Ideal for research. Excellent
for teaching purposes.

Process the film yourself if you like.
You can get high-quality results in
less than an hour’s processing time.

You can also have it processed by
any one of numerous commercial film-
processing laboratories. For process-
ing by Kodak, purchase the Kobpak
Prepaid Processing Mailer, PK 36,
where you buy your film.

Kopnak Photomicrography Color
Film 2483 is available in 36-exposure,
35mm film magazines, 125-foot rolls,
and 4 x 5-inch sheets from your usual
source of Kodak products. More in-
formation is no further away than the
coupon.
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EASTMAN KODAK COMPANY  9-65
Dept. 412-L

Scientific Photography Markets
Rochester, N.Y. 14650

O Please send publication P-302 on
Kobak Photomicrography Color
Film 2483.

O Please add my name to your mail-
ing list.

Name

Organization

Address

City

State Zip

I




How to use
Gaertner
optical/
Instrument
benches
for

lab set-ups,
alignment,
and
vibration
isolation.

—in the lab
or shop

—in
m physics,
m metrology,

m biomedical
engineering,
m spectroscopy,

m vision,

m psychology,
manatomy. . .
you name it.

Manufacturers
of metric
instrumentation
since 1896

GAERTNER’

GAERTNER SCIENTIFIC

CORPORATION

1218 Wrightwood Avenue,
Chicago, Ill. 60614

Phone: (312) 281-5335 3-214

Checking lenses. . .
straight line
set-ups. ..

aligning electronic
parts...or?

Lathe bed optical/
instrument benches.

If your work involves
checking the parameters of
lenses and lens systems, or
the manipulation and
alignment of experimental
systems using lasers,
optical, and electronic
parts and similar devices,
consider a Gaertner optical
bench. It will provide the
stability and precision you
need —with a choice of
options to meet your
specific requirements.
Rugged. These benches
are made of a special,
massive casting with
ribbed design for stability —
treated and precision ground
to assure permanent straight-
ness of the guide ways.

Two basic lengths, 160cm
and 120cm are offered. We
can furnish any combination
of these lengths, joined to
provide extra long benches
as needed.

Optical testing. For
accurate testing of lenses,
mirrors, and optical systems
our Model L360N precision
optical bench assembly is
ideally suited for measuring
focal length, resolving
power, distortion, astig-
matism, curvature of field,
coma, spherical aberration
and lateral and axial
chromatic aberrations.

Alignment. If your
laboratory experiments
involve precise, dependable
and stable alignment of
components, as for instance,
laser or photometric systems,
electron guns, breadboarding
or prototype setups, you'll
find a lathe bed bench
indispensable. Or you can
use the bench as a base for
a scale comparator, a flame
photometer, spectro-
photometer, or similar
instrumentation. Ask for
Bulletin 156-73.1

Rectangular flat bed optical/instrument benches.

You can select these
Gaertner benches in three
basic sizes, all with or
without vibration isolation
air-suspension systems:

2 meters x 57cm; 3'x4' or
4'x6'. They provide a

large stable magnetic
surface, yet are reasonably
portable. With a variety of
magnetic carriages and
other accessories, these
benches give you great
flexibility for positioning,
breadboarding and prototype
set-ups—for holographic
work, instrument experiment
and design arrangements
using folded optical paths,
and more. . .

Vibration isolation. With
the vibration isolation
system you can support
sensitive instruments such
as spectroscopic systems,
interferometers, a micro
balance, etc. Also useful
in photography and
photogrammetry. The
benches are used for many
industrial applications as
well as research. Example:
in a steel mill to isolate
delicate equipment for
monitoring the chemical
composition of the melt
inside a blast furnace.

Unlimited holographic
applications. Gaertner
rectangular optical/
instrument benches can
be furnished with holo-
graphic components for use
in information storage and
retrieval, material studies,
and other work in a broad
range of fields where
holography is being
applied. Examples: (1) the
study of internal stress in
medicinal tablets to
eliminate a problem with
crumbling; (2) micro-
holographic study of tissues
from rats; (3) refractometer
experimentation, (4) the
investigation of the second
harmonic generation of a
laser, and many many
more. . .

Accessories. . . plus an
inexpensive liquid plate-
holder. Gaertner offers
a complete selection of
optical bench accessories
and component assemblies,
including magnetic holders.
The low-cost liquid plate-
holder for real-time
holography permits
processing a plate without
removing from the holder,
eliminating repositioning
problems. Ask for Bulletin
156-72L.0

Double rod benches: inexpensive and versatile.

For less critical applica-
tions, you’'ll find a double
rod optical instrument bench
excellent. It is a relatively
inexpensive yet sturdy and
straight base for a variety
of carriages and component
assemblies. Available in 1,

2, and 3 meter lengths, with
or without a linear scale.

These benches may be used
for lens testing, determina-
tion of conjugate focii of
lenses, or with microscopes
for the measurement of
dimensional changes of
materials such as floor

tile, paper, etc., in various
environments. Medical
researchers have used a
double rod bench in
developing special trans-
ducers for use in open
heart surgery. With the
bench supported over an
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aquarium, they were able
to precisely position
samples and transducers
within the tank.

Accessories. There's a
complete selection of
Gaertner optical/instrument
bench accessories for all
kinds of set-ups requiring
alignment, positioning,
linear and rotational
movement of test pieces
or components. Included
are calibrated fine x-y
and x-y-z motion stages,
lift-off carriages, micro-
scopes, light sources,
holders, slits, collimators,
and others.

For information on
Gaertner lathe bed and
double rod optical/
instrument benches, ask
for Bulletin 156-73. 18

Information.

Please request literature
on any Gaertner instruments
of interest to you. Or ask
our recommendation for an
instrument designed to meet
your particular requirement.



Photomicroscope III—thére’s room at the top
because of what’s in the middle and the bottom.

The camera and the controls are completely inte-
grated. The completely automatic 35mm camera of
Photomicroscope Il is built into the microscope stand for
ease of operation and stability. All the controls are built into
the base for ready accessibility and compactness. So the top
is free for the addition of whatever auxiliary documentation or
observation equipment you may desire—such as the unique
Zeiss Glarex Projection Screen, shown below.

More light on the film. With Photomicroscope Il you
can direct 98% of the light onto the film and still have enough
for automatic exposure detection with no change in the setting
for film sensitivity. This is particularly advantageous for
fluorescence and polarizing photomicrography.

Now, an automatic electronic flash. . . a first in photo-
micrography. This built-in flash unit eliminates reciprocity fail-
ure and vibration problems and the need for color temperature
compensation. And you still have, of course, the widest choice
of illumination equipment for all microscope techniques in
both transmitted and reflected light.

Much more. Get the whole story by writing Carl Zeiss,
Inc., 444 Fifth Ave., New York, N. Y. 10018. Or call (212)
736-6070.

In Canada: 45 Valleybrook Drive, Don Mills 405, Ont.,
M3B 2S6. Or call (416) 449-4660.

Nationwide service.

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

THE GREAT NAME IN OPTICS
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Ratio SPF

Photon Counting SPF™

Corrected Spectra SPF

Three New Fluorescence
Systems

Photon Counting SPFT™ — A -very practical tool of
great value in those applications which are sensitivity-
or scatter-limited. This instrument detects fluores-
cence signals too weak to measure by conventional
techniques; has the greater stability inherent to pulse-
height discrimination; and reduces noise by observing
only photo cathode impulses which are averaged.

Corrected Spectra SPF — A third generation corrected
spectra instrument which produces either quanta-cor-
rected or energy-corrected excitation and emission
spectra without the use of quantum counters. The total

FOR COMPLETE INFORMATION, CONTACT
* Aminco-Bowman Spectrophotofluorometer — At the

forefront of spectroluminescence technology since
its Inception.

usable range is 200 to 650 nanometers for corrected
excitation spectra, and 290 to 700 nanometers for cor-
rected emission spectra.

Ratio SPF — The ratio photometer provides superior
stability, brings excitation and emission spectra closer
to known spectral characteristics, partially corrects for
low intensity peak shift in far UV and increases the sig-
nal-to-noise ratio. The photometer operates in either
the conventional single beam mode or ratio mode and
has four time constants to provide optimum noise sup-
pression for various scanning speeds.

X AMINCO®

AMERICAN INSTRUMENT COMPANY

PIVISION OF TRAVENQL LABORATORIES, INC., Silver Spring, Maryland 20910
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In the 7&, 30x-60,000x, In the 3.5&, 100x-200,000x,

60kv range, 40-60-80-100kv range,

when Rudolf Partsch talks about when Rudolf Partsch talks about
the world’s easiest-to-operate the world’s easiest-to-operate
electron microscope, high-resolution electron microscope,
he talks about he talks about

the Zeiss EM9S-2. the new Zeiss EM-10.

For complete details on the versatile Zeiss EM9S-2 and EM-10 electron microscopes write or phone Rudolf Partsch at Carl Zeiss, Inc.,
444 5th Ave., New York, N. Y. 10018. (212) 736-6070.

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

NATIONWIDE SERVICE FROM OFFICES IN:
BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, NEW YORK, SAN FRANCISCO, WASHINGTON, D.C.

THE GREAT NAME IN OPTICS

WEST GERMANY




We have lab stirrers for every conceivable purpose;
in fact, there are over 100 different models to
choose from . . . made by such outstanding manu-
facturers as Brookfield, Corning, Eastern, Eberbach,
Heller, Kraft, Lab-Line, “Lightnin”, Precision-
Scientific, Talboys, Thermolyne and Waring, to
name a few.

S S A

S CIENTIF¥XFIC
BLOOMFIELD, N. J. 07003

Boston
Mass.

Branches: Nego:lzven .

Elk Gro;/ltle Village

STIRRER
DOYOU
“NEED?

The stirrers are powered by electricity, air, vac-
uum or water . . . single speed or variable speed . .
explosion-proof . . . magnetic . . . . with propeller or
blades...units for blending...or for stirring liquids
under pressure, in a vacuum, or in a closed or open
system. So, “witch” stirrer are you interested in?
Please tell us so that we can send literature.

LABORATORV...

Philadelphia

Fullerton Silver Spring Syracuse
Calif. Penna. Md. * NV
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You really should read them both...

The publication in your hand
contains current technical
information of vital importance
to your professional research.
So does the Calbiochem
catalog. Our editors strive to
be informative, entertaining
and brief in their uncluttered
description of more than 2000
authentic research biochem-
icals. Calbiochem’s publica-
tions and products are
available throughout the
world. If you want a free sub-
scription to our publications,
send your name and profes-
sional address to Ms. H. Gone,
c/o Calbiochem, P.O. Box
12087, San Diego, California
92112. Ask for our current
Biochemicals and Immuno-
chemical Reagents List.

CALBIOCHEM

LA JOLLA, CALIFORNIA 92037
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Unmatched
1385 .

e No other electrophoresis densitometer scan-
Exiarnal Tacorder race of ning in the visible light range can match the EC

densitometer scan and integrate signals 910 for value and versatility — at any price.

Check these features:

accepts whole slabs or columns

electronic integration

connects to all millivolt recorders

two scan speeds for best resolution

slit sizes from 0.1 mm for 50 micron resolution
interchangeable filters in visible spectrum
templates available for all supporting media
compact, lightweight, solid state

Need proof? Send us a troublesome pattern.
We’ll scan and integrate it and return it to you
with a complete report. For more information
call collect 813-344-1644 or write E-C Apparatus
Corp., 3831 Tyrone Blvd. N., St. Petersburg,

Flonda 33709.
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meable material seems to exist. I have
tested many plastics and several other
materials, but have found nothing that
is significantly more permeable to car-
bon dioxide than to water at normal
plant growth temperatures.

If anyone has reason to believe that
some material (plastic, metal, liquid,
or interface) is significantly more per-
meable to carbon dioxide than to water
vapor, I would appreciate being told of
it.

JosepH T. WOOLLEY
Agricultural Research Service,
Department of Agriculture,
S-212 Turner Hall,
Urbana, Illinois 61801

References and Unreferences

In a graduate seminar in atmospheric
science, I require that my students
write a research paper. Having found
that these student papers can stand
improvement, I hand out, at the begin-
ning of the semester, a list of “do’s and
don’t’s” for paper writing. One of the
“don’t’s” is, “Don’t use a reference un-
less you've seen the original paper.
Are you going to swallow whole what
Mason, or Blanchard, or Vonnegut
said about Sigurdur Schlockinghausen’s
memorable 1932 paper that appeared
in the Journal of Irreproducible Re-
sults? Better not, unless you wish to
view the world through the particular
brand of colored glasses each of them
unknowingly wears. Try your own
brand; you might find other colors
more to your choosing.”

Alas, I forgot to tell my students the
most important “don’t” of all—*“Even
if you've seen the original paper, don’t
copy the reference to it from somebody
else’s paper. It’s probably wrong.” For
years I've been aware of this, but some-
times under the pressure of compiling
a small mountain of references, I'd
sneak into my reference list one or two
I had read but for which I had for-
gotten to jot down the title, journal,
page spread, and so forth. In an at-
tempt to save time, I copied the ref-
erences from someone else’s list. When
will T ever learn that this usually ends
in disaster? Let me illustrate. A while
ago I had occasion to reference a paper
which I had read in 1970 in the Swed-
ish geophysical journal Tellus. I
couldn’t find the reference in my card
index, but I knew it was cited by the
authors of six or seven papers in the 21
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September 1972 issue of the Journal
of Geophysical Research, which I
just happened to have on my desk.
Quickly I flipped the pages and found
an author who cited the Tellus paper.
He said it had appeared in volume
21, 1970, pages 451-461. I had
no reason to doubt the accuracy of

this citation, but just to be on the safe’

side I decided to check this against the
reference list of another author who
cited the paper. After all, there’s safety
in numbers. To my surprise the second
author said the paper appeared, not
in volume 21, but in volume 22. Other-
wise he agreed with the first author.
So who was correct? Obviously I
needed a third author and a third ref-
erence list. In a few minutes I found
him. He said the second author was
correct regarding the volume number,
but that both were wrong about the
page spread. The paper actually ends
on page 462.

Fast losing faith, I turned to a fourth
author, and this time, I thought I had
hit the jackpot. The fourth author was
none other than the author of the Tel-
lus paper in question, and, since authors
are very careful when citing their own
papers, I assumed that he would cite
his own paper in impeccable form. He
said everyone was wrong—the paper
starts on page 541, not page 451. But
he said nothing about the page spread.
So on I went through the 21 September
issue of the Journal of Geophysical Re-
search. I found a fifth author who said
the proper Tellus volume was neither
21 nor 22 but 12. With five authors
behind me who could not agree on the
citation, I went to the last remaining
author who used the reference, expect-
ing by this time a sixth version. But
no, he agreed with the second author.
The proper volume is 22, and the page
spread is 451-461. Authors 2 and 6
are right. I confirmed this at the li-
brary.

Do you think I've made this all up?
Check the aforementioned journal. But
please, no secretaries, no Xerox copies.
Go to the library yourself and see what
I saw. As for me, I am now a firm be-
liever in the moral of one of Thurber’s
stories (1), “There is no safety in num-
bers, or in anything else.”

DuncaN C. BLANCHARD
Atmospheric Sciences Research Center,
State University of New York,
Albany 12222
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Our160g analytical balance
with automatic pre-weighing costs
less than other balances without it.

Only$795.

comparable balances without pre-
weighing, your next analytical
balance can be a modern, full-size
analytical instrument with auto-
matic pre-weighing built-in. This
convenient feature eliminates ‘trial
and error’ dialing of coarse weight,
avoids unnecessary wear on deli-
cate knife edges and speeds up
weighings by as much as 80%.
The all new Sartorius 2842
has a capacity of 160 g; all-digital
readout to 0.1 mg with large, easy
to read numerals; 1 g optical range
and =0.05 mg precision. Other ad-
vanced features include: over-
sized pan, large weighing chamber
with removable glass floor to facili-
tate cleaning, a locking system for
weights in the ‘release’ position to
protect knife edges, front-mounted
controls, and an ali-metal balance
housing in contemporary orange
finish.

The new Sartorius 2842 with
automatic pre-weighing makes it
easier to teach proper weighing
technique; it also makes weighings
faster and easier for students. For
literature, write: Sartorius Division,
Brinkmann Instruments, Cantiague
Road, Westbury, N.Y. 11590.

Analytical weighings in just 15 sec-
onds, without ‘trial and error’ dialing...

1. Place sample on pan. Push ‘release’
lever up. Optical scale now indicates
weight to nearest gram. (32-33 g)

2. Dial in coarse weight. This will now
appear to left of optical scale. (32 g)

rtorius I
~ balances |
' 3. Push ‘release’ lever down. Set mi-
crometer, read final weight. (32.2921 g)
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related to the advancement of science, including
the presentation of minority or conflicting points
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on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews—
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SCIENCE

Two Digit Inflation

For many years, we lived with increasing affluence and a low rate
of inflation. Suddenly there have been disagreeable changes. The rate
of inflation has jumped to about 12 percent. Those who are retired and
dependent on savings have been hard hit. Others whose pay is adjusted
slowly have lost purchasing power. The beneficiaries have been the
greedy who can demand and get disproportionately increased wages or
prices. These effects have emotional overtones: the United States has had
little recent experience with rapid inflation; to many people it is a scary
thing. They see inflation accelerating and wonder why it is happening,
how far it will go, and whether it can be stopped. The phenomenon is
bigger than the individual, and government is expected to do something
about it.

Indications are that Mr. Ford and the rest of the Administration are
uncertain what to do. And they are not alone. Quite a few other people,
including Congress and the economists assembled for the summit meet-
ing, also seem divided and uncertain. The Administration probably would
prefer to do nothing, but the impending election and the emotional state
of the electorate leave no alternative but to do something, if only to
call conferences.

A first step in dealing with inflation is to identify causes. Once a
phenomenon is understood, it is usually less frightening, and a basis for
action may be established. Perhaps we will not discover all the causes,
but three have interacted to make a formidable combination—food, en-
vironmental improvements, and energy. World demand for food, coupled
with a desire to use it for political purposes, led to higher prices. To pay
for oil imports, it is necessary to export large quantities of food at high
prices. Environmental concerns have led to higher food prices, for ex-
ample, through banning of pesticides. Higher prices for goods have re-
sulted as manufacturers passed on abatement costs. Environmental fac-
tors have been a major cause of higher costs for energy.

Increasing prices for energy are the major factor in creating our
present situation. Energy enters repeatedly into virtually every product
and activity. There is a close correlation in time between high inflation
rates here and in the advanced countries and increased prices of oil. The
end is not in sight. Less than two years ago, coal sold for $8 a ton. In
anticipation of a coal strike, spot prices have gone as high as $50 a ton.
A huge wage settlement for the miners will guarantee further increases
in the cost of electricity.

The relationships of the price of oil to demand and supply are almost
weird. A 400 percent increase in the price of oil abroad led to an overall
shrinkage of only about 15 percent in demand. Imports into the United
States have been running 15 percent above a year ago. In spite of re-
duced demand, the producing countries are holding the price line by
cutting production. In a few months, the producers could be demanding
and getting even higher prices. Why trade oil for paper? In the United
States, a doubling of the price of domestic oil has been accompanied by
a 5 percent drop in production.

This country will not be free of inflation until it solves the energy
problem. The quickest path is conservation. But the public will not
conserve or endure enforced scarcity until it understands the problem.
The Administration should put less emphasis on conferences and on
tinkering with interest rates and more emphasis on fundamental issues.

—PHrLip H. ABELSON



/ HP CALCULATORS SOLVE YOUR PROBLEMS, YOUR WAY

Let Our Research
Take The Work Out Of Yours...

In the quest for discovery, you face a staggering
challenge: the meticulous experimentation and
analysis that leads to formal proof of your
theories. With so much at stake, fast and precise
data reduction isn’t a luxury, it’s essential.

That’s where an HP 9830 Programmable Calculator
with research statistics software can really

help you.

Experimental design, mathematical modeling,
or response surface analysis, a 9830 System
puts the most advanced techniques right at your
fingertips.

Analysis of variance is an excellent example.
Six minutes is all it takes to run a complete
4-way ANOVA. For everything: classical designs,
balanced-nested designs, or repeated measures
with orthogonal polynomials and treatment
contrast options. Just 6 minutes! At your desk —
where you can check the results and proceed
to the next iteration minutes—instead of
hours —later.

i PACKARD

HEWLETT

Sl

£

Sales and service from 172 offices in 65 countries.
P.O. Box 301, Loveland. Colorado 80537

\_

And ANOVA is just the beginning. The 9830
gives you equally dramatic performance on just
about any technique you might need for your
research —from cross tabulation to 20-variable
stepwise regressions. Which brings us to another
significant saving.

HP 9830 leases begin at $300* per month
for a typical lab system. With a fixed price, the
more you use it, the less it costs. We think you’ll
agree, that’s a nice constant, given today’s
economic variables. )

Naturally, you’ll expect some empirical
proof. So call your local HP Sales Office, or mail
us the coupon. We’ll demonstrate how the HP
9830 can help transform your theories to meaningful
discoveries: Quickly. Surely. Cost-effectively.

*Domestic U.S.A. price only. Lease, where available, includes service contract.

/  Tell me more about your research stat systems:
O Information only. 0O Hands-on demonstration.
My planned use is:

Name

Company.
Address

Zip

Phone

Hewlett-Packard Co.
P.O. Box 301; Loveland, Colorado 80537

814C
\
S
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miral Byrd
Id have

~ $E
Men of daring and vision have | ’ capfured the world’s imagination since the
beginning of time. Such a man (§ @ was AdmiralRichard E.Byrd, a pioneer in the

exploration of the icy vastness of the polar Caps. Explorer, scientist, humanitarian. A
dedicated, exacting man whose efforts contributed much to mankind’s quest for knowledge.

At Revco, we, too, are engaged in the never-ending pursuit of excellence through research
and development, design improvement, and scientific testing. Our total effort is directed
toward giving you dependable, efficient, and economical freezers that deliver a coldness
even Admiral Byrd never dreamed of. This uncompromising adherence to the highest

standards is what makes Revco the world’s largest manufacturer of ULTra-Low®temperature
equipment.

Pictured is the new space-saving Revco upright. For more information on

uprights and chest freezers, write for our latest catalog and list of
international dealers.

REVCD ' INC. The world's leader in ULTra-Low® temperature freezers.

1100 Memorial Drive, West Columbia, S.C. 29169 Telephone: 803/796-1700 TWX: 810-666-2103 Cable: Revco
Printed in U.S.A.
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COMPUTER CONTROLLED ELECTRODE PLACEMENT

The new, all solid state, Features:-

DKI 607WCP Miniature 1 Micron Resolution

Stepping Hydraulic Cumulative Counter

Mico-Drive, offers 5 Digit L.E.D. Counter with Reset
computer interface for Pre-Set Steps 1-999 Microns
control of electrode 25mm Travel

placement and other Remote Control Operation
precision positioning. Single - Multiple Step Control

David Kopf-Instruments, 7324 Elmo Street, Tujunga, California 91042, (213) 352-3274

Western Europe: Heinz Albrecht - D-8000, Montenstrasse 9, Munchen 19, Germany

Scandinavian Countries: Aktiebolaget G. L. Jacoby - qutglro 942, Stockholm 23, Ynghngagatan 14, Postfack 23014, Sweden
United Kingdom: Schuco International London, Ltd. - Halliwick Court Place, Woodhouse Road, London N-12, England
France: Ets, Roucaire S.A. - 20, Avenue de I'Europe, B.P. 65, 78 - Velizy, France

Southern Hemisphere and Asia: Schueler and Company -46 Carnation Avenue, Floral Park, New York 11001

Canada and CMEA Countries: David Kopf Instruments - 7324 EImo Street, Tujunga, California 91042
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Beneath that attractive exterior
there’s a heart of cold.

-73°C cold, in a 29° ambient. Guaranteed. 13 well-insulated
cubic feet for a wide range of low-temperature applications.
Not a made-over appliance, but a sturdy, dependable performer.

Check Forma’s 8200 freezer soon. Ui the 8225, which can operate
as low as -87°C. They're even better than they look.

Insulated throughout with
5 inches of polyurethane.
Slows the warm-up process
in case of power failure.

All steel construction.
Durable and quiet-running.

Permanently lubricated.
Needs no oiling.
Triple-sealing gasket of
specially formulated
silicone rubber.

Reduced base size
and adjustable shelves
add ease of accessibility.

Four separate inner
compartments, each
with its own transparent
door. Minimizes cahinet
exposure to outside air.

Flush-mounted controls and
accessories, with built-in
facilities for additional
accessories.

Heavy-duty draw-type latch
to insure good sealing.

115V plug-in operation,

Wheels easily from
station to station.

" ] Special 220V, 50 cycle models available

Forma Scientific®
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Two good reasons why more Spectronics
are sold than any other spectrophotometers

Spectronic® 88
Spectrophotometer

With either instrument you have a minimum of con-
trols to set. Wavelength range is continuous—there’s no
stopping to change phototubes or to insert stray light
or second order filters.

You read concentration directly—no calculations, no
preparation of standard curves required. Turn a switch—
read transmittance, linear absorbance 0-1A or 1A-2A
full scale. In effect, absorbance readings cover 16 inches
of meter.

When selecting sampling methods, you’re in com-
plete charge. The variety of sampling options provided,
including semi-automatic micro flow-thru, virtually elimi-
nates any restriction onyour choice.

For the visible . . . Spectronic 88
Wavelength Range—325 to 925nm
Bandpass—8.0nm

Less than 0.2% drift in a day

For the UV-Visible . . . Spectronic 700
Wavelength Range—200 to 950nm

Bandpass—2.0nm

Unique scale expansion/zero suppression permits you to
read minute differences in concentration over the full
scale.

Spectronic’700
Spectrophotometer

Our Applications Lab is yours to use—before you buy
and long after, to help you get the full potential from
your instrument.

Here’s sampling versatility that simply is not available
from any other manufacturer. You can use almost any standard
glassware and choose from four easily interchangeable sampling
systems.
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we sell more spectrophotometers than any other manufacturer.

BAUSCH & LOMB (§)

ANALYTICAL SYSTEMS DIVISION
ROCHESTER, NEW YORK, U.S. A,

European Headquarters, Bausch & Lomb GmbH, Analytical Systems Division, Munchener Strasse 72, 8043 Unterfoehring, Germany.



BRIGHTNESS

‘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.
Wwith Type 105 you get an instant photograph

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 in a 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.

with superb tonal gradation and sharp detail, Polaroid Type 105 positive/negative film.

Polaroid®
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The First Wide Range
Microlome-cryostal...
Temperatures irom
—15°6 10 —a0°C...
Frozen Sections

rom a0 . 102

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

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

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

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

Harris Manufacturing Co., Inc.
14 Republic Road

Treble Cove Industrial Park

North Billerica, Mass. 01862

(617) 667-5116

Circle No. 603 on Readers’ Service Card

RESEARCH NEWS

(Continued from page 1038)

such as the speed of light, the elec-
tronic charge, Avogadro’s number, and
others, metrologists do not rely only
on direct measurements. Rather the
“best” value of each of the constants
is tied to measurements of other funda-
mental constants via a statistical pro-
cedure called a least squares adjust-
ment. To see the effect that a more
accurate value of Avogadro’s number
might have on the values assigned to
the other constants was a major moti-
vation for undertaking the project at
NBS. However, each of the phases of
the project has also yielded important
results apart from the improvement in
the knowledge of fundamental con-
stants.

For example, the SRM 990 will be
the publically available (for about $50
a wafer, according to Barnes) silicon
standard with a known atomic weight.
In addition, techniques akin to those
used in the silicon studies are being
used both for the determination of the
atomic weights of other elements with
several naturally occurring isotopes,
and in isotopic dilution methods for
the quantitative determination of trace
impurities in various substances. Simi-
larly, an immediate outcome of the
density studies is that the intermediate
silicon blocks are now serving as
“working” standards for density mea-
surements throughout the United States.
And, in a separate experiment, Des-
lattes and Henins were able to accu-
rately determine the correction factor
for converting kxu units to angstroms,
by (in effect) reversing the usual x-ray
diffraction procedure. Thus, by using
silicon crystals of known lattice spacing
as the diffraction medium, they mea-
sured x-ray wavelengths.

As for the possibility of redefining
the kilogram, Deslattes pointed to sev-
eral possible improvements (such as the
use of isotopically pure silicon crystals)
in the procedures necessary for finding
Avogadro’s number, which together
hold the possibility of reducing the
overall uncertainty by another factor
of 100. However, because of the mag-
nitude of the effort that would be re-
quired, such an “esthetic problem”
likely would have a lower priority than
other more pressing and practical prob-
lems.—ARTHUR L. ROBINSON

Additional Reading

1. R. D. Deslattes, A. Henins, H. A. Bowman,
R. M. Schoonover, C. L. Carroll, 1. L. Barnes,
L. A. Machlan, L. J. Moore, W. R. Shields,
Phys. Rev. Lett. 33, 463 (1974).

BOOKS RECEIVED

(Continued from page 1042)

The Chemistry of Imperfect Crystals.
Vol. 1. Preparation, Purification, Crystal
Growth and Phase Theory. F. A. Kroger.
North-Holland, Amsterdam, and Elsevier.
New York, ed. 2, 1974. xiv, 314 pp., illus.
$25.50.

Classification, Estimation and Pattern
Recognition. Tzay Y. Young and Thomas
W. Calvert. Elsevier, New York, 1974,
xiv, 366 pp., illus. $16.95.

Climatology. Fundamentals and Ap-
plications. John R. Mather. McGraw-Hill,
New York, 1974. xiv, 412 pp., illus.
$10.95. McGraw-Hill Series in Geography.

Ceoastal Ecosystems. Ecological Consid-
erations for Management of the Coastal
Zone. John Clark. The Conservation
Foundation, Washington, D.C., 1974. xiv,
178 pp., illus. Cloth, $7.95; paper, $4.

Combinatorics and Renormalization in
Quantum Field Theory. E. R. Caianiello.
Addison-Wesley/W. A. Benjamin, Read-
ing, Mass., 1973. xx, 122 pp., illus. Cloth,
$16; paper, $9.50. Frontiers in Physics.

Communications Satellite Systems. Pa-
pers from a conference, Washington,
D.C.,, Apr. 1972, P. L. Bargellini, Ed.
MIT Press, Cambridge, Mass., 1974. xvi,
482 pp., illus. $20. Progress in Astro-
nautics and Aeronautics, vol. 32.

Communications Satellite Technology.
Papers from a conference, Washington,
D.C., Apr. 1972. P. L. Bargellini, Ed.
MIT Press, Cambridge, Mass., 1974.
xvi, 542 pp., illus. $20. Progress in Astro-
nautics and Aeronautics, vol. 33.

Compaction of Argillaceous Sediments.
Herman H. Rieke, III, and George V.
Chilingarian. Elsevier, New York, 1974.
xiv, 424 pp., illus. $29.75. Developments
in Sedimentology, vol. 16.

Comparative Psychology at Issue. Pa-
pers from a conference, Tokyo, Japan,
Aug. 1972 and Honolulu, Hawaii, Sept.
1972. Ethel Tobach, Helmut E. Adler,
and Leonore Loeb Adler, Eds. New York
Aocademy of Sciences, New York, 1973.
198 pp., illus. Paper, $18. Annals of the
New York Academy o} Sciences, vol. 223.

Complete Normed Algebras. F. F. Bon-
sall and J. Duncan. Springer-Verlag, New
York, 1973. x, 302 pp. $26.20. Ergebnisse
der Mathematik und ihrer Grenzgebiete,
Band 80.

Computational Matrix Algebra. David 1.
Steinberg. McGraw-Hill, New York, 1974.
viii, 280 pp., illus. $11.95.

Computer-Based Chemical Information.
Edward McC. Arnett and Allen Kent, Eds.
Dekker, New York, 1973. xiv, 218 pp.,
illus. $18.25. Books in Library and Infor-
mation Science, vol. 4.

Concepts of Contemporary Astronomy.
Paul W. Hodge. McGraw-Hill, New York,
1974. x, 548 pp., illus. Paper, $9.95.

Congress in Action. The Environmental
Education Act. Dennis W. Brezina and
Allen Overmyer. Free Press (Macmillan),
New York, 1974, xxii, 210 pp. $7.95.

Control of the Onset of Puberty. Pro-
ceedings of a conference, Airlie, Va., Oct.
1972. Melvin M. Grumbach, Gilman D.
Grave, and Florence E. Mayer, Eds. Wiley,
New York, 1974. xxvi, 484 pp., illus.
$22.50. Clinical Pediatrics, Maternal and
Child Health Series.
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an instrument of
outstanding precision

aus JENA

Amplival

A universal research microscope
by aus JENA with high optical
quality and mechanical preci-
sion the modern laboratory de-
mands. A unique feature is the
condenser turret with a pan-
cratic illumination system, which
allows the microscopist to match
the exact numerical aperture of
the objective being used ... with-
out loss of light. It includes a
quick-change mechanism for ob-
servation in bright-field, dark-
field, low power, phase contrast
and polarization.

Accessories for continuous mag-
nification (6.3 to 25X with zoom
attachment), interference con-
trast, incident light, drawing and
counting, polarization, fluores-
cence and microphotography are
easily adaptable.

The Amplival is a modern, well-
designed research microscope,
readily adapted to any obser-
vation method ... an extra edge
in comfort, unsurpassed by any
other microscope of its class.

For free brochure and

details on the complete lihe of

aus JENA biological science
instruments write or call:

International Micro-Optics
Division of Charvoz-Carsen Corp.
5 Daniel Road, Fairfield, N.J. 07006
(201) 227-6767
Exclusive U.S. Distributors for
Jenoptik Jena G.m.b.H.
GDR-69, Jena, Carl Zeiss Strasse 1
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Electronic Circuit Analysis for Scien-
tists. James A. McCray and Thomas A.
Cahill. Wiley, New York, 1973. xii, 292
pp., illus. 4 charts. $14.

Encyclopedia of the Unexplained. Magic,
Occultism, and Parapsychology. Richard
Cavendish, Ed. McGraw-Hill, New York,
1974. 304 pp., illus. $17.95.

Energy. From Surplus to Scarcity? Pro-
ceedings of a meeting, Harrogate, Eng-
land, June 1973. K. A. D. Inglis, Ed.
Halsted (Wiley), New York, 1974. x, 242
pp., illus. $21.95.

Environment and Man. Richard H.
Wagner. Norton, New York, ed. 2, 1974.
xiv, 528 pp., illus. $7.95.

Environmental Remote Sensing. Appli-
cations and Achievements. Papers from a
symposium, Bristol, England, Oct. 1972.
Eric C. Barrett and Leonard F. Curtis,
Eds. Edward Arnold, London, and Crane,
Russak, New York, 1974. vi, 310 pp.,
illus. 4+ plates. $27.50.

The Ethics of Genetic Control. Ending
Reproductive Roulette. Joseph Fletcher.
Anchor/Doubleday, New York, 1974.
xxii, 218 pp. Paper, $1.95.

Evolution and Design in the Plant
Kingdom. C. L. Duddington. Apollo Edi-
tions (Crowell), New York, 1974. 260 pp.,
illus. 4+ plates. Paper, $2.95. Second edi-
tion of Evolution in Plant Design.

Exnerimental Design and its Statistical
Basis. D. J. Finney. University of Chi-
cago Press, Chicago, 1974. xii, 170 pp.,
illus. Paper, $2.95. The Scientists’ Li-
brary. Biology and Medicine. Reprint of
the 1955 edition.

Experimental Induction of Some Col-
lagen Diseases. Kitasu Suzue. Igaku Shoin,
Tokyo, Japan. 1974. vi, 58 pp., illus.
Paper, $7.

Experimental Methods in Biophysical
Chemistry. Claude Nicolau, Ed. Wiley-
Interscience, New York, 1973. xvi, 688
pp., illus. $39.50.

Festveranstaltung und Internationales
Kolloquium. Proceedings of a colloquium,
Berlin, Germany, June 1973. Kommis-
sionsverlag Paul Parey, Berlin, 1973. 116
pp. Paper, DM 10. Mittielungen aus der
Biologischen Bundesanstalt fur Land- und
Forstwirtschaft, Heft 154.

A Field Guide to the Insects of Ameri-
ca North of Mexico. Donald J. Borror
and Richard E. White. Illustrations by
Richard E. White. Houghton Mifflin, Bos-
ton, 1974. xii, 404 pp., illus. 4 plates.
Paper, $4.95. Reprint of the 1970 edition.
Peterson Field Guide Series, vol. 19.

A Field Guide to Pacific Coast Shells.
Including Shells of Hawaii and the Gulf
of California. Percy A. Morris. Houghton
Mifflin, Boston, ed. 2, 1974. xxxvi, 298
pp. + plates. Paper, $3.95. Peterson Field
Guide Series, vol. 6.

A Field Guide to Rocky Mountain
Wildflowers from Northern Arizona and
New Mexico to British Columbia. John J.
Craighead, Frank C. Craighead, Jr., and
Ray J. Davis. Drawings by Grant - O.
Hagen and Eduardo Salgado. Houghton
Mifflin, Boston, 1974. xxxviii, 278 pp.,
illus. 4 plates. Paper, $3.95. Reprint of
the 1963 edition. Peterson Field Guide
Series, vol. 14,

Freshwater Ecology. T. T. Macan.
Longman Group, London, and Halsted
(Wiley), New York, ed. 2, 1974, viii, 344
pp., illus. Paper, $10.95.

2
EM Reagents®
Tiess—————

Products for

High Performance
Liquid
Chromatography

Auxitiary

LiChrosorb®

Analysis of a pharmaceutical preparation
Column packing: LiChrosorb SI 60

Auxitiary

Active constituent

Active constituent
Ephetonin

—_—
0 2 4 6 8 t{min]
LiChrosorb®

LiChrosorb —totally porous
HPLC column packings of
irregular shape

LiChrosorb SI 60
LiChrosorb SI 100
LiChrosorb Alox T
LiChrosorb SI 60 silanized
mean particle sizes:
5 um, 10 um, 30 pm

LiChrospher™

LiChrospher —totally porous
HPLC column packings of
spherical shape

LiChrospher SI 100
LiChrospher SI 500
LiChrospher SI 1000

mean particle size 10 um

EM also supplies PERISORB" a porous-
layer column packing material for high
speed and high resolution LC.

EM Laboratories, Inc.

associate of E. Merck, Darmstadt, Germany
500 Executive Boulevard
Elmsford, New York 10523
Phone 914/592-4660
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Genetical Structure of Populations. Ken-
neth Mather. Chapman and Hall, London,
1973 (U.S. distributor, Halsted [Wiley],
New York). viii, 198 pp., illus. $12.95.

Geology. Leon E. Long. McGraw-Hill,
New York, 1974. xiv, 526 pp., illus.
$13.95.

Global Tectonics and Earthquake Risk.
Cinna Lomnitz. Elsevier, New York, 1974.
xiv, 320 pp., illus. 4+ maps. $29.50. De-
velopments in Geotectonics, vol. 5.

The Grant Oneota Village. Marshall
McKusick. Office of State Archaeologist,
University of Iowa, Iowa City, 1973. iv,
182 pp., illus. Cloth, $5; paper, $3. Report
No. 4.

A Guide to Medical Mathematics. D. A.

Franklin and S. B. Newman, Halsted
(Wiley), New York, 1974. xii, 454 pp.,
illus. $19.95.

Handbook of Vegetation Science. Part
8, Vegetation Dynamics. R. Knapp, Ed.
Junk, The Hague, 1974. x, 364 pp., illus.
Dfl. 80.

Heated Effluents and Effects on Aquatic
Life with Emphasis on Fishes. A Bibliog-
raphy. Edward C. Raney, Bruce W. Men-
zel, and Emily C. Weller. U.S. Atomic
Energy Commission, Washington, D.C.,
1974 (available as TID-3918 from Na-
tional Technical Information Service,
Springfield, Va.). iv, 652 pp. Paper, $13.60.
Ichthyological Associates Bulletin, No. 9.

The Hepaticae and Anthrocerotae of

Prepare

and sterilize
3 liters of agar...
Automatically

dispensing. The agar will automatically be
held at the pre-set dispensing temperature
until you are ready to use it. AgarMatic
is a plug-in sterilizer that needs no
external steam supply. To
save sterilization time
and handling, use the
low-cost AgarMatic.
Send for catalog
AS3-s.974

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 Somerset Street, New Brunswick, N.J. 08903 + 201/846-4600
With NBS, Advanced Technology is a Way of Life.

Now you can prepare up to three
liters of agar automatically, with
the AgarMatic bench-top
sterilizer. Simply

add water and de-
hydrated medium then
set it and

forget it. In

45 minutes or
less, sterile agar
is ready for
pushbutton
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North America. East of the Hundredth
Meridian. Vol. 3. Rudolf M. Schuster.
Columbia University Press, New York,
1974. xvi, 880 pp., illus. $25.

Heterocycles in Organic Synthesis. A. 1.
Meyers. Wiley-Interscience, New York,
1974. xx, 332 pp., illus. $19.95. General
Heterocyclic Chemistry Series.

Histological Typing of Ovarian Tumors.
S. F. Serov and R. E. Scully in collabora-
tion with L. H. Sobin and ten others.
World Health Organization, Geneva, Swit-
zerland, 1973 (available from American
Society of Clinical Pathologists, Chicago).
56 pp. + plates. $16.50. International
Histological Classification of Tumours,
No. 9.

Histology of the Vertebrates. A Com-
parative Text. Warren Andrew and Cleve-
land P. Hickman. Mosby, St. Louis, 1974.
viii, 440 pp., illus. $16.50.

Historia de la Etnologia. Los Precur-
sores. Angel Palerm. Centro de Investi-
gaciones Superiores, Mexico City, Mexico,
1974. 320 pp. Paper.

History of Urban Form. Prehistory to
the Renaissance. A. E. J. Morris. Halsted
(Wiley), New York, 1974. x, 268 pp.,
illus. $19.75.

Hyperstability of Control Systems. V.
M. Popov. Editura Academiei, Bucharest,
Rumania, and Springer-Verlag, New York,
1973. 400 pp., illus. $26.20. Die Grund-
lehren der Mathematischen Wissenschaf-
ten, Band 204.

Images, Heroes, and Self-perceptions.
The Struggle for Identity from Mask-
Wearing to Authenticity. Lou Benson.
Photographs by Charles, Larry, and Steve
Cline. Prentice-Hall, Englewood Cliffs,
N.J., 1974. xiv, 434 pp. $8.95.

Insects and Other Arthropods of Medi-
cal Importance. Kenneth G. V. Smith, Ed.
British Museum of Natural History, Lon-
don, 1973. xiv, 562 pp., illus. 4 plates.
£6.50.

International Symposium on Histamine
H,-Receptor Antagonists. Proceedings of
a symposium, London, Oct. 1973. Clive J.
Wood and M. Alison Simkins, Eds. Re-
search and Development Div., Smith Kline
and French Laboratories, Welwyn Garden
City, England, 1973. 412 pp., illus. Paper.

Intermational Symposium on Pain. Pro-
ceedings of a symposium, Seattle, Wash.,
May 1973. John J. Bonica, Ed. Raven,
New York, 1974. xxiv, 850 pp., illus. $36.
Advances in Neurology, vol. 4.

An Introduction to Chemical Nomen-
clature. R. S. Cahn. Butterworth, London,
and Halsted (Wiley), New York, ed. 4,
1974. viii, 128 pp., illus. Paper, $6.95.

Introduction to Exploration Geochemis-
try. A. A. Levinson. Applied Publishing,
Calgary, Canada, 1974. xiv, 612 pp.,
illus. $25.

Introduction to Singular Pertubations.
Robert E. O’Malley, Jr. Academic Press,
New York, 1974. viii, 206 pp., illus.
$16.50. Applied Mathematics and Me-
chanics, vol. 14.

Introductory Chemistry. A Survey of
General, Organic, and Biological Chemis-
try. Karl F. Kumli. Prentice-Hall, Engle-
wood Cliffs, N.J., 1974. xviii, 668 pp.,
illus. $12.95.

Keller Plan for Self-Paced Study Using
Masterton and Slowinski’s Chemical Prin-
ciples. Joseph L. Clouser. Saunders, Phila-
delphia, 1974. vi, 164 pp. Paper, $4.50.
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Why choose between
high output voltage or
high output current
potentiostats?

Wenking offers both
in the same instrument.

15% to 30%

After you’ve compared our price advantage,
compare these other feature advantages:
e Choice of distilled or tap water rinse on any
or all three rinse cycles.

e Booster heater to raise water temperature to 70°C
(160°F) during final rinse cycle.
e 0-60 minute variable drying time.
Choose from 6 automatic models . . . under counter,
free standing or mobile . . . and fifteen stainless steel
racks. The CRC Labwasher . . . buy it now. And
take advantage of all of its advantages.

Get all the information. Request Bulletin A-409.

The CRC Labwasher

Division / The Lab Apparatus Co.
18901 Cranwood Parkway, Cleveland, Ohio 44128
Circle No. 458 on Readers’ Service Card “Versatile’' is the On‘y way to describe
the new Wenking Potentiostats. Both the new
High Power Model (HP-72, 200W output) and
Standard Model (ST-72, 75W output) provide
the flexibility of higher output voltage (at

most important medium current) or higher output current (at

- medium voltage) simply by adjusting a multi-
prOStagla ndins pin connector at the back of the instrument.
Additional new Wenking instruments
include three economical PCA-72 Potential
/ Control Amplifiers featuring 3 superimposing
inputs and grounded output. The PCA'’s can be
= used in combination with auxiliary equipment
are now avallable for for the most advanced potential control
your current research techniques. There are also new laboratory
models, ‘‘fast rise’’ and high voltage models,

They’re ready: Prostaglandins E; and E,, scan generators, double pulse control
and their methyl esters. Produced biosyntheti- generators, a current/voltage integrator and
cally, they are better than 97% pure. And, a precision voltmeter.

best of all, you can get immediate delivery.

All this is the result of a major P-L For literature on these versatile new

Biochemicals commitment . . . to produce high Wenkings, just write: Wenking Division,
purity "ﬁ"’T groductﬁ for basic life scr'eg&e Brinkmann Instruments, Cantiague Rd.,
researcn. € emphasis now IS on prosia- G
glandins. PGE, and PGE, are the first products Westbury, N.Y. 11590. In Canada, write:
in this series. Coming soon, PGF2c and Brinkmann Instruments (Canada) Lid., 50
prostaglandins from coral. Galaxy Blvd., Rexdale (Toronto), Ont.

Let P-L supply your present—and future— ADMSIO

el e T movie Wenking
exceliencal} lin biochemistry e Srtioet POtentiOStatS
- . - BRINKMANN
§ PLbiochemicals,inc.
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By ¢ B

=1 BOWEN
MACRO-LITE

IS a new lower cost
high intensity
electronic flash
lighting system

for close-up and
photomacrography

Write for illustrated literature or
see your dealer

BOGEN PHOTO CORP.

100 So. Van Brunt St. PO. Box 448
Englewood, New Jersey, 07631
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Teacher’s Manual available. Saunders’
Golden Series.

Laberatory Techniques for High Schools.
A Work-Text for Bio-Medical Methods.
Gabrielle 1. Edwards and Marion Cim-
mino. Barron’s Educational Series, Wood-
bury, N.Y., 1974. viii, 220 pp., illus.
Paper, $4.95.

Life on the Planet Earth. Harold J.
Morowitz and Lucille S. Morowitz. Nor-
ton, New York, 1974, xviii, 380 pp., illus.
$8.95.

Linnaeus’s Oland and Gotland Journey
1741. Carl Linnaeus. Translated from the
Swedish edition (Stockholm, 1745) by
Marie Asberg and William T. Stearn. Pub-
lished for the Linnean Society of London
by Academic Press, New York, 1973. ii,
220 pp., illus. 4 plates. $17.50. Reprinted
from the Biological Journal of the Lin-
nean Society, vol. 5 (1973).

The Liquid Metal Fast Breeder Reac-
tor. An Environmental and Economic
Critique. Thomas B. Cochran. Resources
for the Future, Washington, D.C., 1974
(distributor, Johns Hopkins University
Press, Baltimore). xvi, 272 pp., illus. Pa-
per, $6.95.

Living with Your Bronchitis and Em-
physema. Theodore Berland and Gordon
L. Snider. Illustrated by June Hill Pedigo.
St. Martin, New York, 1974. viii, 152 pp.
Paper, $3.95. Reprint of the 1972 edition.

Living with Your Ulcer. Theodore Ber-
land and Mitchell A. Spellberg. Illus-
trated by June Hill Pedigo. St. Martin,
New York, 1974. xii, 178 pp. Paper,
$3.95. Reprint of the 1971 edition.

Macroscopic Thermodynamics with En-
gineering Applications. John S. Turton.
Wiley, New York, 1973. xvi, 300 pp.,
illus. $15.95.

Mathematical Foundations for Manage-
ment Science and Systems Analysis. J. Wil-
liam Schmidt. Academic Press, New York,
1974. xiv, 582 pp., illus. $15.95. Operations
Research and Industrial Engineering Series.

Mechanisms of Body Functions. Dexter
M. Easton. Prentice-Hall, Englewood
Cliffs, N.J., ed. 2, 1974. xii, 500 pp., illus.
$12.95.

Medical Engineering. Charles
Ray, Ed. Year Book, Chicago,
xxviii, 1256 pp., illus. $90.

Methods of Media Preparation for the
Biological Sciences. Joyce A. Stewart.
Thomas, Springfield, Ill., 1974. viii, 100
pp., illus. $7.50.

The Mobility and Diffusion of Ions in
Gases. Earl W. McDaniel and Edward A.
Mason. Wiley, New York, 1973. xii, 372
pp., illus. $22.50. Wiley Series in Plasma
Physics.

Molecular Physics. Part B. Dudley Wil-
liams, Ed. Academic Press, New York,
ed. 2, 1974. xvi pp. 4 pp. 465-1032, illus.
$33.50. Methods of Experimental Physics,
vol. 3.

La Mycologie et Ses Corollaires. Une
Philosophie ~des Sciences Naturelles.
Georges Becker. Doin, Paris, 1974. 244
pp. Paper, 54 F. Collection Recherches
Interdisciplinaires.

Neurobiological Aspects of Maturation
and Aging. Proceedings of a symposium,
Brooklyn, N.Y., June 1972. D. H. Ford,
Ed. Elsevier, New York, 1973. xii, 530
pp., illus. $70. Progress in Brain Research,
vol. 40.

Neuroleptics. Stuart Fielding and Har-

Dean
1974.

I
How to gain
apriceless edge
over your

competitors: time.

Reinventing the wheel can
cost you months and a small
fortune during the develop-
ment of a new product.

With the help of Lockheed’s
Dialog retrieval system, you
can avoid that pitfall and use
the vast knowledge of some
of the world’s best brains for
your own technical efforts.

Dialog puts the accumu-
lated information of thou-
sands of technical and
scientific leaders at your
fingertips. In minutes you
can scan the titles and
summaries of their work. And
atypical search can cost as
little as $10.

Dialog places you in the
middle of some of the
world’s most important data
bases, including: INSPEC
(Science Abstracts); NTIS,
U.S. Government Reports
Announcements; COMPEN-
DEX (Engineering Index);
Chemical Market Abstracts;
plus other disciplines. Almost
3,000,000 abstracts all told.

Dialog is easy to use. It
only takes a terminal and a
telephone. And it only takes
a letter or a phone call to get
more information. Contact
Barbara Ellis, (415) 493-4411,
Ext. 45635, Dept. 15-50,

Bldg. 201, 3251 Hanover St.,
Palo Alto, Ca. 94304. In
Washington, D.C., phone
R. Caputo, (202) 872-5971;
in NewYork, R. Donati,
(212) 682-4630.

LOCKHEED
INFORMATION
SYSTEMS
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bans Lal, Eds. Futura Publishing, Mount
Kisco, N.Y., 1974. xxvi, 350 pp., illus.
$19.50. Industrial Pharmacology, vol. 1.

Nomenclature, Methodology and Re-
sults of Clinical Trials in Acute Leuke-
mias. Proceedings of a workshop, Paris,
June 1972. G. Mathe, P. Pouillart, and
L. Schwarzenberg, Eds. Springer-Verlag,
New York, 1973. x, 168 pp., illus. $22.40.
Recent Results in Cancer Research, vol.
43,

Optical Activity of Proteins and Other
Macromolecules. B. Jirgensons. Springer-
Verlag, New York, ed. 2, 1973. x, 200
pp., illus. $23.10. Molecular Biology, Bio-
chemistry and Biophysics, vol. 5, Second
edition of Optical Rotatory Dispersion of
Proteins and Other Macromolecules.

Organicum. Practical Handbook of Or-
ganic Chemistry. Heinz Becker and six-
teen others. Translated from the German
edition (Berlin, 1971) by B. J. Hazzard.
P. A. Ongley, Ed. Addison-Wesley, Read-
ing, Mass., 1973. xx, 748 pp., illus. $23.50.

The Origins and International Econom-
ics of Space Exploration. Bernard Lovell.
Halsted (Wiley), New York, 1974. viii,
104 pp., illus. $4.50.

The Origins of Digital Computers. Se-
lected Papers. Brian Randell, Ed.
Springer-Verlag, New York, 1973. xvi,
464 pp., illus. $21.60.

Our Wildlife Legacy. Durward L. Allen.
Funk and Wagnalls, New York, ed. 2,
1974. x, 422 pp. + plates. Paper, $3.95.

The Outer Lands. A Natural History
Guide to Cape Cod, Martha’s Vineyard,
Nantucket Block Island and Long Island.
Dorothy Sterling. Illustrated by Winifred
Lubell. Anchor/Doubleday, New York,
1974. 192 pp. Paper, $3.50.

Pharmacological Models in Contracep-
tive Development. Animal Toxicity and
Side-Effects in Man. Proceedings of a
meeting, Geneva, Switzerland, Sept. 1973.
M. H. Briggs, E. Diczfalusy, and A. Dicz-
falusy, Eds. World Health Organization
Research and Training Centre on Human
Reproduction, Stockholm, Sweden, 1974.
494 pp., illus. Reprinted from Acta En-
docrinologica, Supplementum No. 185.

Physical Anthropology. Philip L. Stein
and Bruce M. Rowe. McGraw-Hill, New
York, 1974. xiv, 424 pp., illus. Cloth,
$9.95; paper, $7.95.

Physical Chemistry for the Life Sci-
ences. Gordon M. Barrow. McGraw-Hill,
New York, 1974. x, 406 pp., illus. $12.50.

Physical Models for Semiconductor De-
vices. John E. Carroll. Arnold, London,
and Crane, Russak, New York, 1974. xiv,
254 pp., illus. Paper, $11.95.

Physiology of Autonomic Ganglia.
Vladimir I. Skok. Igaku Shoin, Tokyo,
1973. viii, 198 pp., illus. $25.

Plant Viruses. Kenneth M. Smith. Chap-
man and Hall, London, ed. 5, 1974 (U.S.
distributor, Halsted [Wiley], New York).
X, 212 pp., illus. 4 plates. Cloth, $10;
paper, $5.95.

Population, Contact, and Climate in the
New Mexican Pueblos. Ezra B. W. Zu-
brow. University of Arizona Press, Tuc-
son, 1974. viii, 88 pp., illus. Paper, $4.95.
Anthropological Papers of the University
of Arizona, No. 24.

Precalculus Mathematics. An Elemen-
tary Functions Approach. David A.
Sprecher. Harper and Row, New York,
1974. xii, 364 pp., illus. $10.95.
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- __for. ﬂxod or .varlablo volum '

variable or fixed volume. Setof 3§

including rack and case,
package-priced at only $295.

Pat. Pend.

To suit your indwiduai requ;raments you can now obtain the

Buchler Micropipet in a variable volume model from 2to 10 ul .
- orinfixed volumes of 2, 3, 4, 5, 6, 7, 8,9, 10, 20 and 50 ul.

o Suitable for titration, blood cell counting, flame photometry or RIA.

e Flow-thru dliuent wash ei:minates sample carryover and delivery
errors.

. Heprodu-:nbility toa £0.3% coeﬁlcient of variation.

Individual pipets available in

fixed volumes spscifled by you

SEARLE
Buchlei' Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024
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Prehistory of North America. Jesse D.
Jennings. McGraw-Hill, New York, ed. 2,
1974. xii, 436 pp., illus. $12.95.

Principles and Applications of Electro-
chemistry. D. R. Crow. Chapman and
Hall, London, 1974 (U.S. distributor, Hal-
sted [Wiley]l, New York). viii, 228 pp.,
illus. Paper, $7.75. Chapman and Hall
Chemistry Textbook Series.

Principles of Quantum Mechanics. The
Non-relativistic Theory with Some Illus-
trative Applications. W. V. Houston and
G. C. Phillips. North-Holland, Amster-
dam, 1973 (U.S. distributor, Elsevier, New
York). xii, 376 pp., illus. $39.50.

Proceedings of the International Con-
ference on Nuclear Physics. Munich, Ger-

many, Aug. 1973. J. de Boer and H. J.
Mang, Eds. North-Holland, Amsterdam,
and Elsevier, New York, 1973. 2 vols.,
illus. Vol. 1, Contributed Papers. Ixvi,
740 pp. Vol. 2, Invited Papers. xii, 838
pp. $78.

Progress in Molecular and Subcellular
Biology. Vol. 3. A. S. Braverman and
11 others. viii, 252 pp., illus. $25.50.

Psychological Aspects of a First Preg-
nancy and Early Postnatal Adaptation.
Pauline M. Shereshefsky and Leon J. Yar-
row, Eds. Raven Press, New York, 1973.
xviii, 374 pp. $12.50. A Monograph of
the National Institute of Child Health
and Hurman Development.

Quantitative Analysis. R. A. Day, Jr.,

EXPLORE OUR OCEAN

Cs-120

AN ALL-NEW
120 GAL. MARINE

CULTURE SYSTEM OF ADVANCED

DESIGN FOR LABORATORY, CLASSROOM OR DISPLAY

This handsome multi-view marine culture system is practical for every use . .

. and,

completely reliable with its built in water management system that holds 3°C to
ambient temperatures. The patented filtering system with circular current provides
an ideal life-supporting environment for marine invertebrates and fishes. Just fill with
tap water, add INSTANT OCEAN® Synthetic Sea Salts, plug in and

add the animals. It's that easy. INSTANT OCEAN® Culture Systems

are available in many sizes and styles.

WRITE FOR DETAILS TODAY!

Free with each INSTANT OCEAN®
Culture System—EXPERIMENTS USING
MARINE ANIMALS, by Dr. F. A, Diehl,
et at. and MARINE AQUARIUMS

IN THE RESEARCH LABORATORY

by J. King and S. Spotte.

\Aquariax Spstems inc.

33208 Lakeland Blvd, * Eastlake, Ohio 44094 * Phone: 216-946-9180

AQ-3392
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and A. L. Underwood. Prentice-Hall,
Englewood Cliffs, N.J., ed. 3, 1974. x,
534 pp., illus. $13.95.

Radiative Transfer and Interactions
with Conduction and Convection. M.
Necati Ozisik. Wiley-Interscience, New
York, 1973. xvi, 576 pp., illus. $18.95.

Recent Earth History. Claudio Vita-
Finzi. Halsted (Wiley), New York, 1973.
xii, 138 pp., illus. $7.95.

Regional Growth and Water Resource
Investment. W. Cris Lewis, Jay C. Ander-
sen, Herbert H. Fullerton, and B. Del-
worth Gardner. Lexington (Heath), Lex-
ington, Mass., 1973. xii, 172 pp., illus.
$14.50.

Resource Recovery from Municipal
Solid Waste. A State-of-the-Art Study.
National Center for Resource Recovery.
Lexington (Heath), Lexington, Mass.,
1974. xvi, 182 pp., illus. $13.

The Revolution in Medical Technology
Education. Robienetta Driver and Mary
A. Feeley. Thomas, Springfield, IIl., 1974.
viii, 60 pp. $7.95.

Schistosomiasis. The Evolution of a
Medical Literature. Selected Abstracts and
Citations, 1852-1972. Kenneth S. Warren.
MIT Press, Cambridge, Mass., 1974, xl,
1308 pp., illus. $35.

Science as a Career Choice. Theoretical
and Empirical Studies. Bernice T. Eiduson
and Linda Beckman, Eds. Russell Sage
Foundation, New York, 1973. xvi, 736 pp.
$25.

Science Observed. Science as a Social
and Intellectual Activity. F. R. Jevons.
Allen and Unwin, London, 1973 (U.S.
distributor, Crane, Russak, New York).
186 pp., illus. $11.95.

Science, Technology and Freedom. Wil-
lis H. Truitt and T. W. Graham Solo-
mons, Eds., with the collaboration of Anne
J. Truitt. Houghton Mifflin, Boston, 1974.
xiv, 272 pp., illus. Paper, $4.50.

Selected Organic Syntheses. A Guide-
book for Organic Chemists. Ian Fleming.
Wiley-Interscience, New York, 1973. viii,
228 pp., illus. Paper, $10.50.

Should Trees Have Standing? Toward
Legal Rights for Natural Objects. Chris-
topher D. Stone. Kaufmann, Los Altos,
Calif., 1974. xviii, 102 pp. Cloth, $6.95;
paper, $2.95.

Simplified Design of Structural Steel.
Harry Parker. Harold D. Hauf, Ed.
Wiley-Interscience, New York, ed. 4,
1974. xvi, 326 pp., illus. $12.50.

The Singing Land. 22 Natural Environ-
ments of Australia from Surging Ocean to
Arid Desert. Vincent Serventy. Scribner,
New York, 1974. 96 pp., illus. $6.95.

Snoring. New Answers to an Old Prob-
lem. Marcus H. Boulware. American Fac-
ulty Press, Rockaway, N.J., 1974. 204
pp., illus. $6.95.

Social Psychology. Jonathan L. Freed-
man, J. Merrill Carlsmith, and David O.

Sears. Prentice-Hall, Englewood Cliffs,
N.J., ed. 2, 1974. xiv, 526 pp., illus.
$19.95.

Socio-Economic and Ethical Implica-
tions of Enzyme Engineering. Carl-Goran
Heden. International Federation of Insti-
tutes for Advanced Study, Stockholm,

Sweden, 1974. xii, 122 pp., illus. 4 in-
dexes. Paper, Sw.Cr. 15. IFIAS Study
No. 1.

Statistical Methods in Nuclear Control.
John L. Jaech. U.S. Atomic Energy Com-

SCIENCE, VOL. 185



we

Tell us what
you need . ..

deliver
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We began synthesizing Carbon-13
compounds for you over fifteen
years ago, when they were rare
laboratory curiosities. You are now
able to choose from our list of
nearly one hundred compounds—
and we actually make and deliver
them. They represent the greatest
variety of structural types available
anywhere. If we don’t list your
compound we likely can custom
synthesize it for you.

Ask for product information on our
Carbon-13 compounds.

MERCK & CO., Inc.

A
meRCK

L 1
ISOTOPES

U.S.A. Merck & Co., Inc./Isotopes,
4545 Oleatha Ave., St. Louis, Mo. 63166.
Telephone: 314-353-7000 TWX: 910-761-0437

CANADA & OTHER COUNTRIES:

Merck Sharp & Dohme Canada Limited /Isotopes
P.O. Box 899, Pointe Claire/Dorval, Quebec, Canada
H9R-4P7. Telephone: 514-697-2823

TELEX: 05-821-533 TWX: 610-421-3617.

The same professionally
acclaimed audio-visual
technical programs

offered nationwide in

Beckman Training

Centers are now

available for your

own lab, plant,

or classroom.

Each program, in a special album, consists of

printed script, set of 35mm slides, and tape cas-
settes keyed to the slides.
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The following courses range from basic material to ad-
vanced instruction. Enzymatic Analysis ¢ Liquid Scin-
tillation Counting * Electrochemical Measurements ¢
Physiological Measurements * UV-Visible Spectros-
copy * Infrared Techniques * Radioimmunoassay * Gas
Chromatography ¢ Electrophoresis ¢ Electroencepha-
lography * And many more.

Address

City Beckman

State Zip 8/974 INSTRUMENTS, INC.
oo o o o o o e e e e e e e e e

2 = 2 1

1 Beckman New Dimension Series :
' 2500 Harbor Bivd, .
1 Fullerton,GA 92634 2
I Please send me prices, complete information, and your catalog. I
1 |
| Name |
: Title :
5 Company I
| B
| 1
| |
g 1
! |
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