


You're looking at a versatile
new laboratory tool: a miniature,
low-cost ultracentrifuge capable
of speeds to 100,000 rpm and forces
to 160,000 g.

Called the Airfuge, this
little ultracentrifuge is
driven by ordinary labora-
tory air. The tiny rotor
holds up to six 175-ul
samples in individual

plastic tubes, and accelerates to top
speed in seconds. Sedimentation
takes place rapidly in these small
tubes—so the
overall run times
may be hours
less than you'd
expect. In fact,
the Airfuge rotor
has the highest
efficiency rating
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New Airfuge
Ultracentrifuge-
macro forces for
micro samples.

of any rotor we make — large or small.

When you have small samples to
separate by centrifugal force-lipo-
proteins, amino acid samples for
deproteinizing, rapidly changing or
short-lived subcellular components, or
whatever—remember: there's an ultra-
centrifuge that’s the right size for
them-—the Airfuge.

Send for NPI-134 to Beckman
Instruments, Inc., Spinco Division,
1117 California Ave., Palo Alto,

CA 94304.



Special fims
for your microscope

and a ook o Mmatc

More contrast,
more information.

A common problem in photo-
micrography: the faintly stained or
low-contrast subject. Conventional
color films may produce slides that
just don’t vividly show all the detail
you can see.

In such cases, you can often get
better detail retention simply by
using a special high-contrast color
film, Kopak Photomicrography
Color Film 2483. Contrast is not its
only virtue: add to it very high
resolving power, extremely fine
grain, spectral sensitivity to match
biological stains such as the
common H & E, and processing
with standard, easily available
Process E-4 chemicals. Sizes
available are 35 mm 36-exposure
cassettes, 35 mm x 125-foot long
rolls, and 4 x 5-inch sheet film.

A detailed data sheet is yours by
simply checking the coupon box.
Or, to try the film yourself, ask your
usual source of Kodak professional
products.

100

Lines/mm; test-object
contrast 1.6:1

A comparison of
the resolving power
of three color
transparency films. A
is Kopak High Speed
ExTAacHROME Film; B
is KODACHROME 25

Film; C is KobAk
iyuS Film.
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The same, but more so, in
black-and-white.

Contrast can be an even greater
problem in black-and-white
photomicrography, where there are
no color values to separate details.
Often conventional films may
produce flat, uninformative
photographs.

Improvements can frequently be
made by selecting a special-purpose
film—Kopak Photomicrography
Monochrome Film SO-410. It
combines extremely high resolving
power, extremely fine grain, and
controllable high contrast.

Contrast may be varied all the
way from a Contrast Index of 0.8 to
3.4, by choice of developer and
length of development. Judicious
control of contrast, combined with
color filtration to emphasize desired
features, can produce monochrome
images that capture maximum
detail. SO-410 Film is available in
35 mm 36-exposure cassettes and
35 mm x 150-foot long rolls.

Full particulars are in the data
sheet you can request on the coupon.
Or, to try the film, ask your
dealer. If it’s in stock, it can
easily be ordered for you.

Density

1.00 0.00
Log Exposure (mcs)

Characteristic curves for SO-410 Film.
With appropriate development, the
Contrast Index can be varied from 0.8
(curve A) to 3.4 (curve C), or values in
between, such as 1.7 (curve B).

Introduction and review.
If you need more information on
the many aspects of photomicrog-
raphy, we refer you to the new
edition of Photography Through
the Microscope, our Publication P-2.

Within its 76 pages you'll find a
wealth of material— from the basic
to the complex. And there’s an
informative chapter on common
faults in photomicrography, as well.

The dealer who
supplies you with the
films discussed above
can also sell you the
book. Or you may
order direct by
sending a check or
money order for
$3.25* (plus any
applicable sales tax)
to: Eastman Kodak
Company, Dept. 454,
Rochester, N.Y.
14650. Be sure to ask
for the book by title
and code number.

*Price is subject to change

without notice. / ‘
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WHEN YOU BUY
A GOULD PRINTER/PLOTTER,
IT’S A PACKAGE DEAL.

A Gould electro-
static printer/plot-
ter is like two
machines wrapped
up into one neat
little package.

It can do the work
of aprinterandadrum
plotter. And it can do
it fast, on-line. As much
as 800 times faster than
drum or pen plotters.

SOFTWARE
IS EASY TO USE.

As important as powerful
hardware is, we know that
being able totalkto your CPU
is just as important. So we give
you easy-to-use software. Plus
direct on-line DMA interfaces for
the IBM 360/370, NOVA, PDP-11 and
HP 2100. What's more, the whole
package comes ready to go. Because
Gould printer/plotters are installed as
complete systems.

On-line operation-computer Controller Gould printer/plotter
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HP computing calculators
, put the power
where the statistics problems are.

Because statistics is such a
powertful and versatile tool,
we've developed powerful
and versatile statistics
software for our computing
calculators. Our software can
handle almost any statistics
application—from a simple
determination of a mean

to a four-way analysis of
variance—without help from
a statistician, computer pro-
grammer or a data processing
service. That makes it easy
for people in disciplines as
diverse as analytical chemistry
and mechanical engineering
to reap the benefits of
statistical analysis.

Statistics is important,
but it’s not everything.
Our computing calculators
can do a lot more than step-
wise regressions of 35 vari-
ables. The newest models
can interface to your instru-
ments for data acquisition
and control. They can be used
to budget, schedule and
estimate. They can help
people develop new com-
ponents and systems. One
can even handle accounting
functions. Combine this

versatility with statistical analy-

sis and you begin to appreciate

23 APRIL 1976

the power of HP computing
calculators.

Eliminating the steps
between data acquisition
and statistical analysis.

If you analyze data generated
by instruments, our calculators
can really save you time.

By interfacing one of our
computing calculators to your
instruments, data acquisition
becomes automatic—as does
statistical manipulation of
that data. All you have to

do is interpret the results.
And if you want .to.employ
additional statistical tech-
niques later you can. Just
recall the data from one of
HP's storage devices and load
the appropriate program
routine.

For instance, the new
HP 9825 can interface to an
array of thermistors to
measure water temperature at
a power plant outlet. This
data is analyzed statistically
on the same calculator to
determine the frequency and
extent of thermal blocks which
could result in fish being

unable to swim past the plant.

Stewart Labs use their
HP computing calculator
for statistics—and more.
When you perform environ-
mental surveys and provide
deneral analytical testing
services for several hundred
different clients a year, you
need a versatile system.
That’s one of the reasons
Stewart Laboratories, Inc., of
Knoxville, Tennessee uses an
HP 9830 computing calcu-
lator with mass memory.
Whether they're involved in
statistical analysis of data from
diverse analytical procedures
or creating graphs and final
reports, this HP system
handles their most exacting
requirements. It does other
applications, too, including
payroll, inventory control and
innumerable calculations with
various outputs.

Quality is all-important at
AMF Ben Hogan Company.
So is excellent design.
AMF Ben Hogan Company
in Fort Worth, Texas uses an
HP 9815 computing calculator
in their Quality Assurance

HEWLETT @ PACKARD

Sales and service from 172 offices in 65 countries,
PO Box 301 Loveland. Colorado 80537
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department to digest and
analyze some 12 variables in
golf ball manufacturing,

from incoming inspection
through final testing. Because
of the tremendous amount
of data involved, they modi-
fied our statistical software so
they could enter magnitude
and frequency rather than
individual numbers. And they
found programming the 9815
was very easy. So easy that
the manager of quality assur-
ance is programming it for
design engineering applica-
tions, too.

Get the facts about

our calculators and
statistics programs.

Our new brochure entitled,
“Is It Statistically Mean-
ingful?”’, spells out the sta-
tistical capabilities of our
calculators and software. Get
your copy by calling your
local HP representative, or by
circling our number on this
publication’s reader service
card. The brochure is the first
step to putting powerful
statistics techniques—and
many other problem-solving
capabilittes—at your
fingertips.
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This compact
2-channel
peristaltic
pump works in
any position
and it costs
under $200.

Brinkmann
=

Ismatec/
Brinkmann presents
the Mini-Micro 2/6,
a compact, single speed
(synchronous motor) 2-
channel peristaltic pump
for column chromatography,
liquid transfer and similar
applications requiring accurate
flow rates.

The 2/6 works in any posi-
tion, and it's small and light
enough to mount on a flexible
support system. Minimal pulsa-
tion is assured by six stainless-
steel free-wheeling rollers that are
highly resistant to wear and corro-
sion. The pump will accommodate
tubing from 0.19 to 12.0mm i.d.
for a flow rate of 3 to 450m| per
channel per hour, depending on
the tubing used. The pressure
plate has a locking thumb screw
for instant one-hand adjustment.

For literature on the Mini-
Micro 2/6 and other Ismatec
Pumps, just write: Ismatec/
Brinkmann, Cantiague Road,
Westbury, N.Y. 11590. In Canada,
50 Galaxy Boulevard, Rexdale
(Toronto), Ont.

Ismatec/
Brinkmann
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LETTERS
EPA Pesticides Regulation

In his article ‘‘Pesticides: Three EPA
[Environmental Protection Agency] at-
torneys quit and hoist a warning flag™
(News and Comment, 19 Mar., p. 1155)
LutherJ. Carter seems to have fallen into
the trap of journalistic sensationalism,
something which should not be tolerated
in a scientific journal. Carter should have
done the necessary research to write an
article which described the dilemmas of
pesticide regulation and the honest
struggle to reach sound solutions. Sim-
ply to put the white hats on the quitting
lawyers and the black hats on the indeci-
sive and fumbling bureaucrats serves
little purpose.

What then are some of the real prob-
lems? First, scientific knowledge is in-
complete on such questions as how to
unequivocally identify carcinogens and
how to translate laboratory results to the
human experience, both with regard to
species differences as well as exposure
rates.

Second, there is a difference between
the legal and the scientific approach to a
problem. The scientist can and must con-
sider all available information; the law-
yer's argument includes only those as-
pects beneficial to his client. At first
glance this often makes the scientist ap-
pear to be indecisive and contradictious,
whereas the lawyer appears uncom-
promisingly clear. But in order to arrive
at the truth, the legal approach calls for
an adversary opinion and finally for a
jury or a judge to render a verdict. The
scientific approach is based on argumen-
tation among peers in order to come to a
consensus opinion. A split decision is an
acceptable outcome, but it does not in-
dicate that someone is right and someone
is wrong. Rather, it indicates that the
available information can be interpreted
in more than one way and that probably
more detailed data are needed to arrive
at a consensus.

I am not on the side of those who want
to poison mankind and the environment
for personal gain and treat our gene pool
with noxious chemicals. I am on the
scientific side. the side which does not
quit when things get rough, the side
which keeps asking questions and tries
to resolve the problems. For the quitting
EPA lawyers, the episode is merely an-
other experience under their belt; for the
scientists remaining at EPA the struggle
goes on.

The EPA has many scientists whose
training and experience have in fact pre-
pared them for confronting the questions
of chemical carcinogenesis, as well as

other problems relating to pesticide safe-
ty. The question arises of how legal train-
ing prepares an individual for con-
fronting these problems.

There is no doubt that the regulation of
pesticides needs both legal and scientific
support, but these two aspects must com-
plement each other. A ‘‘prima donna’’
attitude on the part of either the lawyers
or the scientists does not serve the pur-
pose. We should also not lose sight of
the fact that the problems related to pesti-
cides are basically scientific (food pro-
duction, carcinogenesis, disease eradica-
tion, public health, toxicology, biology,
and biochemistry) and not legal.

ReTO ENGLER
1233 Independence Avenue, SE,
Washington, D.C. 20003

I take issue with Carter’s insinuation
that the pesticide decision-making pro-
cess of the Environmental Protection
Agency (EPA) should be the responsi-
bility of its Office of General Counsel
(OGCQ) rather than its Office of Pesticide
Programs (OPP). This would not be in the
best interest of either agriculturalists or
environmentalists.

While I realize that scientists are not
always unbiased, I cannot believe that
decisions made by the scientists in the
OPP will be more biased than those
made by the lawyers of the OGC, who
confess to having close ties with the
Environmental Defense Fund. Although
the course of study required to receive a
law degree is rigorous, the receipt of a
law degree does not instantaneously give
an individual perfect insight into ecology
or the science of carcinogenesis. To al-
low lawyers in the OGC to formulate
pesticide decisions makes about as much
sense as allowing the scientists in the
OPP to handle the legal matters of the
EPA.

As a member of the staff of the House
Committee on Agriculture, I have known
and worked with Edwin Johnson, EPA’s
deputy assistant administrator for pesti-
cide programs. I feel that he is one of the
most capable young men in Washington.
His decisions have not always been
agreeable to environmentalists, nor have
they all been accepted with enthusiasm
by agriculturalists; but no one can say
they have been made with disregard for
scientific evidence.

There are always at least two sides to
most issues, and pesticide policy is no ex-
ception. Environmentalists seemingly
are dedicated to banning all potentially
toxic substances regardless of the ef-
fects on the economy and food produc-
tion. Agriculturalists, on the other hand,
see the benefits of pesticides to their
industry and are hesitant to understand
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Add scope to your nuclear research
while you subtract costs.

With or without ; ; o So plan now to reduce your instru-
the optional energy display scope, the Beckman ment’s costs while you increase its performance

bench-top Biogamma " nuclear counting capabilities. For full technical information on

systems provide final-answer high performance Beckman Biogamma Systems, contact Scientific

at minimum cost. Instruments Division, Beckman Instruments,
Three-channel capability, manual and Inc., P.O. Box C-19600, Irvine, CA 92713.

automatic modes, 200-sample capacity, and gain
control to insure repeatability and drift free
operation are all standard features.

As is ease of operation. Window settings
can be accomplished by either precalibrated
plug-in Iso-Set™ modules available for all the
common isotopes of interest or by variable
control. Sample size is variable too. Use either
standard size clinical tubes or Beckman Bio-
Vial " types.

Accuracy can be assured by a 2" crystal
detector designed for volume-independent
counting of low energy isotopes. Constant
counting efficiencies are obtainable for both
precipitates and solutions.

And efficient data can be reduced by a
broad variety of efficient calculator and teletype
interface equipment. The Wang System 600 and
2200 programmable calculators, for example.

Beckman®
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Now!

A bath
with three
major
design
advances.

Intro-
ducing
exocoll.

Today, Exacal establishes a new
standard in constant tempera-
ture circulator-baths for the
laboratory.

Advance #1: Exacal's exclusive
3-point sensing probe virtually
eliminates overshoot and lag
problems.

Advance #2: Exacal’s IC con-
troller provides unmatched
long-term stability and ex-
ceptional point-to-point
uniformity.

Advance #3: Exacal's
unigue new pump de-
sign can literally oper-
ate non-stop for years.
From =50 to +150 C.
Exacal. At half the
price you'd expect.
Phone or write
for all the facts.

e A

NESLAB

INSTRUMENTS, INC.
871 Islington St., Portsmouth, N.H. 03801

Tel. (603) 436-9444
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the justification for pesticide can-
cellations. The only rational decision-
making process is one which will balance
costs versus benefits and utilize scientif-
ic data as a basis for pesticide policy.

It was with this goal in mind that Con-
gress passed legislation amending the
Federal Insecticide, Fungicide, and Ro-
denticide Act to require EPA to prepare
and file statements on the impact of pesti-
cide decisions on the agricultural econo-
my, the supplies of food and fiber, and
consumer food prices. Since this require-
ment can only act to benefit all Ameri-
cans, it would seem to refute Carter’s
implication that Congress bowed to the
agricultural lobby. It is more likely that
special interest groups have had an un-
due influence on the three EPA lawyers,
who admit turning to environmental
groups for guidance and assistance in
their policy-making efforts. The transfer
of pesticide decisions back to the OPP
should rectify this problem by putting the
decisions back in the hands of scientists,
who will base their decisions on scientific
evidence rather than emotionalism.

JouN C. BAIZE
1301 Longworth House Office Building,
Washington, D.C. 20515

In response to the suggestion that I
have engaged in *‘journalistic sensation-
alism.” 1 merely point out that the
resignation of the three attorneys—made
in protest at what they perceived to be a
bad turn in EPA policy—was in fact high-
ly unusual, or, if you will, ‘‘sensation-
al.”” Furthermore, 1 said quite plainly
that the merits of their criticism of the or-
ganizational and policy changes at EPA
must be judged later in light of how well
or badly these changes work out in prac-
tice.

By insisting that T should have de-
scribed the dilemma inherent in pesticide
regulation, Engler really seems to mean
that I should have emphasized how diffi-
cult it is for scientists in the Office of Pes-
ticide Programs (OPP) to arrive at judg-
ments on which regulatory decisions can
be based. He shows little interest in the
other horn of the regulatory dilemma—
the necessity of protecting people and
the environment from possibly harmful
chemicals, even though the evidence as
to their effects may be incomplete or
ambiguous. When this dilemma is not
squarely faced. the result is regulatory
paralysis.

Baize speaks highly of Edwin John-
son, the current head of the OPP, and
seems to imply that my article puts him
in a bad light. The fact is, Johnson,
whose predecessor was transferred for
failing to deliver, was only mentioned in
order to point out that Administrator

Russell E. Train has told him that the
OPP is now on its mettle to ‘‘move ahead
aggressively.”

Baize also refers to my ‘‘implication
that Congress bowed to the agricultural
lobby."” What I wrote was that, at the
urging of chemical industry and agricul-
tural interests, the House of Representa-
tives came within only a few votes of
adopting an amendment that would have
gutted the Federal Insecticide, Fungi-
cide, and Rodenticide Act by giving the
Secretary of Agriculture an effective
veto over the EPA administrator’s deci-
sions.—LUTHER J. CARTER

ESCA Systems

I wish to commend Arthur L. Robin-
son for the comprehensive nature of his
article **Surface analysis: Multiple tech-
niques for monolayers’™ (Research
News, 26 Mar., p. 1255). However. there
are some errors in the section on elec-
tron spectroscopy for chemical analysis
(ESCA). Robinson notes that prices for
ESCA instruments range from about
$110.000 to more than $350.000 for our
most complex machine. Much as we at
AEI] would like to be able to charge
$350.000 for an ESCA system. we do
appreciate that this is a highly com-
petitive world and that such a price
would severely limit our sales.

In fact our basic working ESCA sys-
tem is priced at less than $100.000, and
our most complicated system. including
every available accessory. costs approxi-
mately $230.000.

One of the main accessories for an
ESCA machine is the ultraviolet source;
while Robinson singles out two other
manufacturers as the only suppliers of
this accessory. we have been a supplier
for some years.

Finally. the availability of a mono-
chromatic source on the AEI machine is
a point of sufficient uniqueness to war-
rant some comment.

B. E. P. BEESTON
AEI Scientific Apparatus Inc.,
500 Executive Boulevard,
Elmsford, New York 10523

Protection of Archeological Sites

I would like to clarify a statement
made by Rhodes W. Fairbridge in his
article ‘*Shellfish-eating Preceramic In-
dians in coastal Brazil’’ (30 Jan.. p. 353).
Fairbridge states that ‘‘although shell
middens are theoretically protected by
law in both Brazil and the United States,
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Graphics good enough
for research...

now is priced right for
the classroom.

The 4006-1 from Tektronix: laboratory,
time machine, testing ground . . . all
for the price of alphanumerics.

Words alone don't always suffice. Very
often the subject demands a graphic
demonstration. Tektronix' affordable
new 4006-1 lets you evolve to computer-
aided Graphics demonstration right in
the classroom. It's the same high-reso-
lution Graphics on-campus research
has relied on for years.

Unlike mere graphing terminals, the
4006-1 offers enough information
density to take your students into
dynamic, 3-dimensional detail. Enough
to let them experiment with the proper-
ties of lethal radiation. To observe
genetic mutations over generations. To
test architectural structures against
stress and strain. They can change
parameters at will, or translate massive
printouts into conceptual graphs.

It's a package that assures maximum
flexibility: our proven interfacing and
software connect with virtually all main-
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frames. Our new Interactive Graphing
Software Package lets anyone graph
with conversational ease. You get plug-
to-plug peripheral options like the 4631
Hard Copy Unit that serves up to four
terminals; or the 4923 Digital Cartridge
Tape Recorder that takes program
storage off-line. And you get Tektronix’
reputation for research equipment,
educational expertise, and worldwide
maintenance support.

Single unit price: $2995, with generous
quantity discounts. Ask your local
Tektronix Sales Engineer how your
discipline fits into the picture. Or write,

Tektronix, Inc.

Information Display Group
P.0O. Box 500

Beaverton, Oregon 97077

TEKTRONIDC
.




Human Calcitonin ¢ Luteinizing
Hormone Releasing Hormone »
Parathyroid Hormone (bovine 1-34
peptide) * Angiotensin Peptides ¢
Somatostatin ® Neurotensin

¢ Thyrotropin Releasing Hormone
Bradykinin » IgE Pentapeptide
analogs of Oxytocin, Vasopressin,
Vasotocin ¢ and many others.

Beckman — the source you can count
on for peptides of the highest purity
and consistently uniform activity.
Enjoy the convenience of off-the-shelf
availability of over fifty different pep-
tides, with more being added all the
time. For a complete listing, request

Catalog PL-464
Sopen from Beckman
R Instruments, Inc.,
F Bioproducts Depart-
i ment, 1117 California
@ Ave., Palo Alto, CA
94304. Or call us at
— (415) 326-1970.

The Source for Synthetic Peptides
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almost nothing is done to enforce it.”" In
the United States, archeological sites.
including shell middens, are provided a
measure of protection by a variety of
federal and state laws and regulations,
the most important of which, at the feder-
al level, are the Antiquities Act of 1906.
the Historic Sites Act of 1935, the Na-
tional Historic Preservation Act of 1966,
the National Environmental Policy Act
of 1969, Executive Order 11593, and the
Archeological and Historic Preservation
Act of 1974.

Only sites located on federal lands are
provided any total statutory protection.
Unlike more recent laws which empha-
size protection of sites from land devel-
opment actions by federal agencies. the
Antiquities Act, as well as many state
and local laws, is aimed at preventing
the indiscriminate excavation and sale of
antiquities from public properties by un-
authorized individuals. It is true that en-
forcement of the Antiquities Act has
been difficult because of the vast extent
of public lands; however, it has been our
experience that vandalism of archeologi-
cal sites has been most severe in the
western portion of the United States.
Rock art is particularly vulnerable to
vandalism, as are midden sites, from
which artifacts are stolen for collections,
and small surface sites which are de-
stroyed by off-road recreational vehi-
cles. Shell middens are probably the
least vandalized type of archeological
site on public lands.

All of the recent historic preservation
laws have emphasized identification, pro-
tection, and enhancement of those cultur-
al resources in this country which are
subject to adverse effects by federal or
federally assisted projects. These laws
have created the basis of a system where-
by early planning affords substantial pro-
tection to archeological sites, as well as
to other cultural resources. Compliance
by federal agencies is still imperfect but
is steadily improving.

It is primarily through the coordina-
tion and cooperation of federal, state,
and local planning and preservation pro-
grams that these national laws can be
fully implemented to provide better pro-
tection for our cultural heritage.

Rex L. WiLsoN
National Park Service,
Department of the Interior,
Washington, D.C. 20240

Wilson’s notes on the protection of-
fered to midden sites on federal lands are
helpful, though unfortunately a little late.
In many cases, along our East Coast the
middens were exploited for lime by the
farmers in pre-Revolutionary days. At
that time, however, I do not think the

term ‘‘vandalism” would have been ap-
propriate, but rather, ‘“‘the exploitation
of nature’s bounty.”’

RHODES W. FAIRBRIDGE
Department of Geology,
Columbia University,
New York 10027

Degu Colony Available

We have developed a breeding colony
of the Chilean hystricognathous rodent
Octodon degus for biomedical research.
The degu is a rat-sized rodent related to
the guinea pig; it is easily maintained
and handled in the laboratory and breeds
readily. The gestation period is 90 days,
and the mean litter size is six pups. The
degu has two thymus glands and often
develops cataracts.

Approximately 300 production ani-
mals are maintained as a closed, random-
bred colony. In addition, we have estab-
lished an inbreeding program and main-
tain a foundation colony of some 200
animals produced by strict sibling mat-
ings. Some lines in the inbreeding pro-
gram have reached the fourth genera-
tion. All animals are pedigreed.

The Animal Resources Branch of the
National Institutes of Health has elected
to terminate support for the colony, and
we are anxious to distribute these ani-
mals to interested investigators before
the colony is destroyed. There is no
charge for the animals, but we ask recipi-
ents to pay for shipment.

DaviD K. BORAKER
Department of Medical Microbiology,
College of Medicine, Given Medical
Building, University of Vermont,
Burlington 05401

Disclaimer

In his review (29 Aug. 1975, p. 712) of
Primate Aggression, Territoriality, and
Xenophobia (1). to which I contributed a
chapter, Glenn Hausfater attributes to
me the ‘‘conclusion’’ that ‘‘quantitative
data on any aspect of monkey aggression
is lacking despite many hours of observa-
tion by many different field workers.”
Nowhere in my contribution to that
volume did I make such a statement, nor
have I ever believed it.

Lewis L. KLEIN
Department of Zoology,
University of Alberta, Edmonton, Canada

References

1. R. Holloway, Ed., Primate Aggression, Ter-
ritoriality, and Xenophobia (Academic Press,
New York, 1974).
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Digital can make
your labwork easier by making
your lab work harder.

Digital can help make your
job easier by making your lab
more efficient. No matter whether
you're doing experiment monitor-
ing and control. Materials testing.
Or spectral analysis.

We offer a complete range of
lab hardware. Backed by our
Laboratory Applications soft-
ware. And DECnet
networking software.
In fact, we offer
everything you need
to get the most out of

our sys-
& gw_ temsand
3 your lab.

For low-cost data acquisi-
tion, we offer the PDP-11/04.
It's a small yet sophisticated

~ disks with 2.4 megabytes each

is hardware and software compat- PDP 11/70 can gather data from

ible with the complete Digital 11
family. And that
means you can
simply add on to your
system whenever
you'reready. You
canevenuseitasa
satellite terminal in
your lab network.

For really high
speed FORTRAN
number crunching,
we offer the PDP-11T55. The
11T55 is designed to give you
both fast response time and
sophisticated program develop-
ment. It includes two removable

for off line storage of programs
and data. A fast floating point
hardware processor. And 300
nanosecond cycle time. The
11T55is ideal tor applications
that require fast FBRTRAN or

assembler execution speed.

system for data acquisition and
analysis on a tight budget. You
can use the 11/04 as a smart com-

And you can tie everything
together with DECnet.

munication node. A remote data
collector. An intelligent terminal.
Ora completely independent

data acquisition system. With

the 11/04, where and how you ===t

use it depends on you.

We also offer the GT44
graphics system.
The GT44 combines the power
and performance of our disk
based PDP-11/40 computer
system, intelligent display

processorand 17" CRT. It gives

you a fast, flexible system for all
your interactive graphics
applications. The GT44

|
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Name
Title
Company

With DECnet, small systems
like our 11/04 can tap the power
and memory of larger systems.
Larger systems like our

e 11T55 O

Digital Equipment Corporation, Marlborough, Mass. 01752
[JIaminterested. But my need is long-range. Please send me

literature.

[l Iaminterested. Please have a sales engineer contact me as soon

as possible.

small computers connected to
instruments. Systems can
even swap information and
share costly storage devices.
In short, DECnet gives you
the ability to easily design
your own net-
workinany
configuration
you choose.
So you could
save money
by (1) sharing
resources and
(2) making a system you have
work harder.

When you put our cost-
effective hardware together with
our application and network
software, you'll find Digital has
a solution to just about any lab
application. Even yours.

We’d like to prove it. Just
return the coupon below. Digital
Equipment Corporation, Marl-
borough, Mass. 01752, Telephone
617-481-9511, extension 6947.
European headquarters: 81 route
del’Aire, 1211 Geneva 26.

Tel: 4279 50. Digital Equipment
of Canada, Ltd.

50,000 C Savi
Managers Millions,

K . Tou
s
S5

——— —— ——— —— —— — — — —— ———— —— —— —— —— 2
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4051 personal computing:

Ask a BASIC question,
get a Graphics answer.

Compare Tektronix’ 4051 to any

other compact computing system.

There’s a Graphic contrast.

Wide-ranging performance right
at your desk. BASIC power.
Graphics power. Terminal capa-
bility. You've got instant access to
answers, all from one neat
package.

Easy-to-learn, enhanced BASIC.
We took elementary, English-like
BASIC, and beefed it up for more
programming muscle. We've
designed it with MATRIX DRAW,
features like VIEWPORT,

WINDOW, and ROTATE, to help
you get your teeth into Graphics
almost instantly.

There’s a Graphic contrast.

The 4051 will handle most appli-
cation problems. But for your most
complex problems, the 4051’s
Data Communications Interface
option can put you on-line to
powerful Graphic applications that
no stand alone system can‘tackle.

Just $6995.* Less than most
comparable alphanumeric only
systems. Including 8K workspace,
expandable to 32K, with 300K byte
cartridge tape drive, full Graphics
CRT, upper/lower case, and all
the BASIC firmware.

Talk to Tektronix today! Your
local Sales Engineer will fill you in
on our 4051 software. Our range of
peripherals. Our flexible purchase
and lease agreements. And he'll
set up a demonstration right on
your desk. Call him right now, or
write:

Tektronix, Inc.
Information Display Group
P.O. Box 500
Beaverton, Oregon 97077

TEKTRONIX:
e
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including editorials, news and comment, and book re-
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Paper Mills

Public and campus concern with the term-paper industry has shifted
rapidly from indignation to inattention, leaving the paper mills churning at
higher speed. A recent study* concludes that ‘‘students at every major
university in the country have access to at least one commercial firm that
offers a variety of writing and research services ranging from term papers on
any subject for undergraduates to M.A. theses and Ph.D. dissertations.”’
Prices are reported to range from a bargain basement $2 per page for an
undergraduate term paper (very likely one of many photocopies) to $10,000
for a custom-tailored ‘‘original’’ doctoral dissertation. According to the
study cited, demand far outstrips supply; sales are limited chiefly by the
firms’ inability to retain a sufficient number of ‘‘qualified’”’ ghostwriters.
Other evidence suggests that some term-paper entrepreneurs overcome this
limitation by making use of unwitting labor: papers are stolen from depart-
mental offices and sold, with already-graded ‘**A” papers commanding the
highest rate.

Several university administrators and public officials concerned with
higher education engaged in a short-lived, largely unsuccessful effort to
close down the mills. The obstacles they encountered included the defense
of private enterprise, First Amendment freedoms, and the individual’s right
to privacy. Paper mill executives argued that they sold the papers as ‘“‘re-
search material’” and could scarcely be held responsible for the unethical us-
age many students made of them. Quite a few faculty, disgusted with the
paper mills, became even more dismayed by what they saw as the ‘‘police
tactics’’ their administrations advocated to catch students involved.

Indeed it does seem that the proper place for an educational institution to
combat the unethical and anti-intellectual patronage of paper mills is at its
source: student cynicism regarding the true aims and values of the educa-
tional process. A good deal more is at stake than the authenticity of the
credentials the university provides its graduates, or the maintenance of
academic standards. A university must view as one of its main missions to"
instill in its students a respect for intellectual integrity and a sense of the
value of learning for its own sake and of advancing their careers by legitimate
means. After all, there is only a short distance from submitting a purchased
Ph.D. to doctoring one’s research findings and to other unprofessional and
unethical practices.

The task is a very difficult one. Society is undergoing a period of soul-
searching in which the media carry daily reports of unethical conduct by cor-
poration executives, government officials, and professionals. Contact be-
tween the faculty and the students in many colleges is limited in scope and
intensity, which curbs the opportunities for moral standard setting, emula-
tion, and education. Nor is it quite clear how best to proceed.

Preaching in classrooms, exhorting the student government (if one ex-
ists), and having chaplains make appeals are measures that are hardly going
to help. A grand dialogue of the faculty and the students on the issues
involved may help but may be neither attainable nor sufficient. A highly
punitive approach might well be rejected by many faculties, and might not
educate the students, even if it led them to purchase fewer papers.

Possibly, as a first step, the American Council on Education, the AAAS,
and the many other associations available to academia should set aside
more of their symposia, workshops, and convention time to face the
question: What is to be done about students who, in effect, purchase their
degrees, cheat themselves of education, and drain their degrees of sub-
stance? Can colleges disregard this reportedly rampant practice, and not in
a sense be paper mills themselves?—AMiITAl EtzioN1, Center for Policy
Research, Inc., 475 Riverside Drive, New York 10027

*R. J. Simon, E. Smith, J. Leckenby, M. Long, S. Young, ““The term paper business,”
unpublished report, University of Illinois, p. 1.



WE MAKE THESE
ELECTROSTATIC

PRINTER/PLOTTERS
EASIER TO READ.

Test it yourself with a free sample roll.

Graphic Controls electrostatic paper cross-perforated every 11 inches for easy fanfold
reads easier than conventional types. stacking.
Because it's obviously whiter...giving a As a standard feature, we sequentially page
sharper, blacker look to letters, numbers, number all of our fanfold packs for increased
dots and lines. operating efficiency and ease of information

We should be able to produce a retrieval. For your specialized applications,
better paper. Making specialty papers i roll and fanfold paper is available with
our ONLY business. We produce both preprinted formats in your choice of color.
report and translucent grades that fit All this and...priced significantly
all Gould, Varian and Versatec below your present supplier.
electrostatic printer/plotters in both For more information—or a free
roll and fanfold form. sample to make your own reading

In the wider roll sizes we test—use the coupon. Or call Sales
offer the unique feature of rolls Service Dept. Phone: (716) 853-
g 7500, Ext. 378.

= GOLLO

GRAPHIC CONTROLS CORPORATION

® 189 VAN RENSSELAER STREET. BUFFALO. NEW YORK 14210
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No single ullrailttratlon system
can meet every

concentration, fractionation, and
desalting requirement.

But one company can, Amicon.

No single ultrafiltration system can handle ~ For this reason, life scientists throughout ~ For detailed information on Amicon’s

the diverse application requirements of the world look to Amicon to help solve ultrafiltration systems, write Amicon
today’s life scientist. Concentration and their biological separations problems. Corporation, 21 Hartwell Avenue,
fractionation of macromolecules, as well Only Amicon offers a complete selection Lexington, Massachusetts 02173, or
as addition, removal and exchange of of ultrafiltration systems — stirred cells, call (617) 862-7050.

microsolutes demand systems as varied thin-channel and hollow fiber systems,

as the applications themselves. and special non-agitated units— capable
of processing volumes ranging from
microliters to hundreds of liters.

amicon

Innovators in Membrane Technology.
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We laughed
when we took
this picture.

This is the E-C vertical gel electrophoresis unit
in operation. You're looking at the temperature dis-
tribution across the entire 10-sample gel slab. As
seen by an AGA Thermovision® infra-red scanner.
Tinytemperature differences are shown as different
values of gray. And look. All samples are being run
at exactly the same temperature (within 0.5°C,
as quantitatively confirmed with an isotherm).

Delightful.

You'll smile when you get

these results.

No other gel electrophoresis system can give
you such assurance. Even with tricky separations
likethese. Normal and abnormal serums, both rabbit
and human. Yet you can compare them objectively.
Because you know conditions were identical for all
samples. Same gel, same temperature, same volt-
age. Everything on one flat slab.

Consistent results. Confident replication. Isn’t
that what you require in gel electrophoresis?

Telephone collect for full details on this system.
813-344-1644,

Mail this coupon for detailed information on “Vertical Gel Electrophoresis.”

E.C. Apparatus, 3831 Tyrone Bivd., N., St. Petersburg, Fla.
33709. Please send me a copy of: ““The E-C Total Vertical
E-C N Gel Electrophoresis System” ]
ame Title

Company.

Address

City. State Zip
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Unique

Culture
Perfusion.

i op1c hollow fiber
es provide an excellent
for the growth of cells and

i explants In a three-dimensional
scular system called a VITAFIBER™
ulture Unit, these capillaries control perfusion
fcell aggregates with nutrients as well as exchange
‘excreted substances. A wide variety of primary cul-

res and cell lines can be grown. Choice of molecular cut-off
ranges Autoclavable units available. Complete systems offered.

For more information, write Amicon Corporation, 21 Hartwell Avenue
Lexington, MA 02173, or call (617) 862-7050.
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If you own an EMG biofeedback instrument
— any EMG biofeedback instrument — it is now
obsolete. It lacks features and performance

characteristics
that represent BI

new standards

of excellence in

s INSTRUMENT
dards set by Cyborg's

DISTRIBUTIVE PROCESSING SYSTEM™

(trademark and patents pending). This is a l s N ow
new concept in EMG biofeedback, based

on a novel partitioning of func-

tions, and resulting in a long list OBSOLETE

of “first" and “only's

If you would like to learn more about our new concepts in EMG bio-
feedback, send for our latest brochure which describes them in detail
and compares them with the most advanced competitive equipment

available. Or better yet, register for one of our upcoming demonstration

Highest purity research products at
lower costs to the scientific community.
RESTRICTION ENDONUCLEASES

conferences. They are being held in most major cities throughout the Alu 1 500 units/$44
country over the next several months. Bam H-1 1000 unjts/$44
Eco RI 1000 units/$44
Hae 11 100 units/$44
Hae 111 500 units/$88
Hinc 11 100 units/$55
Hind 111 1000 units/$44
Hpa 1 100 units/$44
Hpa 11 500 units/$44
Sal 1 500 units/$44

also available T4 DNA LIGASE E. coli DNA LIGASE
WRITE FOR FREE CATALOGUE

NEW ENGLAND BIO-LABS

283 CABOT ST./BEVERLY, MA 01915
Customer Service (617) 927-5054

Cyborg® & —

DEPT. R, 342 WESTERN AVE., BOSTON, MA. 02135 (617) 782-9820
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Now all the fantastic

B.Braun Homogenizers

BRAUN-SONIC 1510.
The most versatile of
the B. Braun Homogen-
izers. This ultrasound
unit provides gentle to
super-efficient action.
An extremely low or
high power level can
be brought to bear on
your sample with pre-
cise wattmeter control.
Cell disruption, extrac-
tion, emulsification or
homogenization is
accomplished by
cavitation.

B. BRAUN POTTER S.
A motorized, speed-
monitored Potter-
Elvehjem system that
allows gentle disinte-
gration of soft samples.
It self-adjusts its speed
to compensate for
excessive drag on
pestle and vial,

and flashes overload
condition to operator.
Saves time, assures
reproducibility.

Now there are four precision B. Braun instruments
for disruption, extraction, emulsification, and
homogenization. Three mechanical Homogenizers
and one ultrasound Homogenizer make it a simple
matter to match the instrument to your research
work.

All four instruments employ different operating
principles, but all have three traits in common—
sample cooling capability, high efficiency and re-
producible results. All four instruments have set

362d Circle No. 449 on Readers’ Service Card

are here...including
the Mauler!

B. BRAUN CELL
HOMOGENIZER MSK.
The “'Mauler’ handles
the toughest kinds of
disruption or extraction
with ease. Uses
ex-centric orbiting
motion with flask con-
taining glass beads and
medium. Disrupts sus-
pended yeast enzymes,
bacterial cells 80% to
99 % in a minute or two.

B. BRAUN MIKRO
DISMEMBRATOR.
Very efficient lateral
shaking motion at high
speeds, together with
high gravity steel balls,
disrupts most any sam-
ple rapidly. Especially
designed for small
samples and fast
processing.

standards for excellence in Europe for a number of
years...now they're here. Write for our brochures!

For more details contact:

B. BRAUN
o | INSTRUMENTS

805 Grandview Drive
South San Francisco, CA 94080/ Phone (415) 589-9217
SCIENCE, VOL. 192



When results are critical, rely on Radiometer’s ABL1,
Acid-Base Laboratory. It gives results—
immediately—completely—automatically.

Since ABL1 introduction, over two years ago—
as the 1st completely automated Acid-Base
Laboratory—these thoroughly proven systems
have provided countless complete blood-gas
analyses from simple sample insertions.

Printed results include: pH, PCO,, PO,,
measured Hemoglobin, Actual Bicarbonate,
Total CO,, Base Excess, Standard Base Excess,
Oxygen Saturation and Standard Bicarbonate.

The ABL1 does it all—plus self-calibration and
self-cleaning. Isn't it time you checked out this
leader in Acid-Base Laboratories? Contactus. ..

THE LONDON COMPANY

811 Sharon Drive, Cleveland, Ohio 44145
Telephone (216) 871-8900

Radiometer...first name in automated acid base laboratories!
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BOT
ARE

CORNING disposable cen-
trifuge tubes come packed in
styrofoam racks that make
them easier to store and to
use. There is no charge for
these rack bottoms. In fact,
check prices and we believe
our tubes with a rack cost
less than comparable tubes
without the rack.

OUR
TOPS HAVE
BOTTOMS

Our orange
polyethylene
screwcaps have
a plug inside that
gives you an air-

TOMS
OPS

tight, leakproof seal. Both 15
ml and 50 ml capped tubes
are sterile. ‘

TAKE THREE FREE.
Please attach the coupons
below to your letterhead for
free sample packs of any or
all of our centrifuge tubes.

CORNING

23 APRIL 1976

] FREE|| COUPON 50 || ||FREE COUPON 50 || |[FREE COUPON 25 |

Send me a pack of Corning Send me a pack of Corning Send me a pack of Corning
25310 sterile, polystyrene 15 ml 25300 non-sterile polystyrene 15 ml 25330 sterile polypropylene 50 ml
centrifuge tubes. centrifuge tubes. centrifuge tubes.

Science Products Division Science Products Division Science Products Division

Corning Glass Works, Corning, N.Y. 14830 Corning Glass Works, Corning, N.Y. 14830 Corning Glass Works, Corning, N.Y. 14830
Offer expires July 31,1976 Offer expires July 31,1976 Offer expires July 31,1976

| 50 COUPON FRee|| || 50 coupoN |[eree|| || 25 COUPON  ||FREE]

CORNING"

N WaRe
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RAC

aboratories, Inc.
PHARMACEUTICAL DIVISION

Today you can
get two forms
of Tris Amino
as reagents.

Tris
Amino
Tris
Amino HCI

Both come from Brae
Laboratories, Inc. A name
you’ll soon know better.

The usefulness of Tris
Amino as an effective buffer
in sensitive biochemical
reactions is well known.

Brae Laboratories,
specialists in high-purity
reagent chemicals, will now
supply reagent grade
Tris Amino and Tris Amino
HCI in laboratory quantities.

We invite you to compare
Brae Laboratories Tris Amino
products with those you have
used in the past. We think
you'll like the results. We
know you'll like the price.

Contact Brae Labora-
tories by phone or letter for
information and availability
of samples.

HAC

aboratories, Inc.

245 Park Avenue
New York, N.Y. 10017
212-682-0850
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VV Disposable Cuvettes

Fit any standard spectrophotometer holder

* Excellent optical properties
e Light path 1cm.
* For wavelength at and above 320 nm
» Capacity 3.5ml to 4 ml (Catalog No. C-1)
» Capacity 1 ml (Catalog No. C-2)
e Price:Only $20.00 per 200 or $79.90 per1,000 stacked in100’s,F.O.B.Woburn.
They’re good - Send for samples, you’ll see!

volumetics ine (@180 ask for details of our FINNPIPETTE Variable Volume micropipetting system)

§
3 VARIABLE VOLUMETRICS, INC.
:)uls:u;aumn: 17 Cummings Park, Woburn, Massachusetts 01801 (617 ) 933-8170
Circle No. 480 on Readers’ Service Card

COAT TLC PLATES UNIFORMLY
and as easy as 1-2-3

The Shandon Unoplan® Leveller Mark Il is designed to
apply absolutely uniform substrate layers to TLC plates
regardless of minor variations in plate thicknesses. Up
to five 20 cm square glass plates can be accommo-
dated at one time. Operation is simple. 1. Throw
lever to drop one side for easy insertion of
plates; 2. return lever and plates are aligned to
a level plane for smooth coating; 3. throw
lever to release plates. Clean-up is also

a snap. For complete catalog of TLC
equipment, write to Shandon P
Southern Instruments, Inc., P
515 Broad St., Sewickley,
Pennsylvania 15143

o
o
P o

PITTSBURGH . LONDON . FRANKFURT
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separation an
disc electro

Purify...

Disc Electrophoresis is being used in more
than 5000 laboratories worldwide as a routine
purity check on preparative separations ac-
complished by other methods . . . or, as the
primary purification process itself.

'dentify‘ e

Wherever exact knowledge of the composi-
tion of mixtures of charged, large molecules is
vital, Disc Electrophoresis is there. Specific
pore size of polyacrylamide support media
plus variable pH gradients make for consistent
high resolution, easier identification.

Separale...

Achieve spectacular resolution capability
for literally thousands of materials. Patented
discontinuous buffer system* acts to precon-
centrate sample molecules . . . thus, separa-
tion in the sieving gel begins with extremely
sharp initial zones, permitting identification of
separated bands only tens of microns thick—
and tens of microns apart.

*The discontinuous pH buffer system is integral to Disc Electro-
phoresis, a test method owned and patented (U.S. Pat. No. 3,384,564)
by Mount Sinai Hospital Research Foundation, New York, which has
designated Ames Company as sole licensee for the manufacture and
sale of apparatus and materials to perform the method. Ames, in
turn, conveys to its customers an automatic sublicense to perform
the method with apparatus and reagents sold by Ames.
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This photo shows the high-resolution Order through:
capacity of Disc Electrophoresis. e
It's a simulation, but not an exaggeration.
Scientific
Products
l———-—-.—-——_———-——______-__:C;:n

Ames Company
#wk Division Miles Laboratories, Inc., Elkhart, Indiana 46514
In Canada: 77 Belfield Rd., Rexdale, Ontario

L] 1 already know about Disc Electrophoresis
...send me your new catalog.
[J I'd like to know more about Disc Electro-
phoresis...
[J Send me more [J Call me for an
information. appointment.
(please print)

name

institution

address

city state zip

telephone

Disc Electrophoresis...Now Available
Exclusively from Ames Company.

o i — ———— —————— — ——— —— —
L e e e e e s s s S S ——— ——— —— ——
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rpi is a
SCINTILLATING
company

Scintillation grade chemicals, manufactured and
distributed by RPI, represent purity and performance
unmatched by any other source. We guarantee it.
Unconditionally.

Our unique purification methods for scintillants
remove even trace amounts of impurities. This
assures you of the highest quality standards
attainable. All lots are checked for matching factors
at the points of fluorescence and absorption
maximums.

In addition, we offer reagent grade chemicals, a
complete selection of vials and a wide assortment of
accessory items. All come with a recognized
expertise and personal attention that is yours the
minute you become our customer.

Find out how RPI can work for you. Write today for
our free LS Chemicals and Vials catalog. It describes
the most extensive range of LS Fluors, Complete
Counting Cocktails, Vials and accessories available
from any one source.

° s Research Products International Corp
: 2692 Delta Lane

Elk Grove Village, Illinois 60007
312/766-7330

FREE!
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High-resolution
electrophoresis

and densitometry.

What does the

PROVEN PAGE system
have in common with the
NEW DENSITOMETER?

e Easy to Use

@ High Resolution

® Versatility

® Direct Comparisons
® Backed by ORTEC

The Proven PAGE

® Easy to Use: The step-by-step instruction manual
that accompanies each ORTEC PAGE System is
written so that anyone trained in basic chemical
laboratory procedures can use our equipment.

® High Resolution: Acrylamide is used as the separa-
tion medium to achieve the highest resolution. Agarose-
acrylamide can also be used.

® Versatility: Analytical and preparative separations,
isoelectric focusing, and 2-dimensional work can be
performed in the same apparatus. Tubes and precast
gels can also be used.

® Direct Comparisons: Our flat acrylamide slabs let
you separate as many as 12 samples (24 samples per
run) for side-by-side comparison.

The New Densitometer

® Easy to Use: Automatic calibration and a large
8-inch-square sample compartment make the ORTEC
4310 Densitometer a pleasure to operate.

® High Resolution: Using the technique of photon
counting allows the system to measure very low light
levels in both transmission and absorbence modes.

® Versatility: The 4310 handles all common electro-
phoretic and chromatographic separations, autoradio-
grams, and x-ray films.

® Direct Comparisons: The digital printout of area
and location from the integrator appears below the
normalized 10 inch trace for easy comparison.

® Backed by ORTEC: Our staff of scientists and
engineers are ready to help you with your problems.
Write or call the Life Sciences Division at any time.

' - «*
Discover what you've been missing.
For complete technical information, write Life Sciences Division, DRTEC®
ORTEC Incorporated, 100 Midland Road, Oak Ridge, Tennessee 37830.

Phone (615) 482-4411. Worldwide sales and service. ANoHQEGxG COMPANY
© Ortec 6161
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Until now, all microtome-cryostats were
basically the same—in function as well as
appearance. Purchasing choice was often
based on the microtome itself. And the
famous Minot Microtome made IEC cryostats
very popular.

Enter the IEC Minotome™; a significant
advance in cryostat technology that’s going
to make your choice even easier:

Unique Refrigeration: Forced air system
cools cryostat twice as fast as conventional
convection systems.

Demand Defrost: Defrosts automatically
only when necessary. No needless periodic
defrosting or elaborate defrost timers that
require daily setting.

Superior Operating Convenience: Easy
microtome access. Seated operation.
Compact. Mobile. Better visibility. Easy to
clean fiberglass liner.

Improved Quick-Freeze System: Faster
response. Lower temperature. Fifteen freeze
positions.

Plus: Transparent film heated glass. Dual
function temperature readout. Thermistor
sensing/electronic temperature control.
Plug-in circuit boards.

IEC Cryotomy Handbook: Comprehensive
source of tips and instructions in the art of
cryotomy supplied free.

In total, IEC Minotome features, conven-
iences and price form an uncommonly
sound rationale for purchase selection. Write
today for the detailed IEC Microtomy
Instrumentation catalog.

Damon/IEC Division.
Making Good Laboratory Products Better.

E>DAMON/IEC DIVISION

300 SECOND AVE., NEEDHAM HTS.. MASS. 02194. TEL (617) 449-0800

'y

THE UNCOMMON COLD.
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Perfusion Indicator

The HP47205A perfusion indicator al-
lows the operator to inspect the upper
part of a patient’s ear optically and deter-
mine whether the blood flow is adequate
to obtain an accurate measurement of ar-
terial oxygen saturation with the
HP47201A oximeter. High perfusion
readings indicate correspondingly high
accuracy of readings with the oximeter.
This noninvasive technique permits
screening of patients whose peripheral
vasoconstriction might limit the use of
the oximeter. Hewlett-Packard, Medical
Electronics Division. Circle 646.

Pipette for Platelet-Rich Plasma

The PRP micropipette eliminates
mouth pipetting of plasma. Pipetting may
be accomplished without changing tips.
The device is calibrated for 3.3 and 6.6
microliters and may be used for any vol-
ume up to 10 microliters. A spring-load-
ed adjustable piston fits snugly within a
precisely bored capillary. The piston
cleanly loads and completely empties the
capillary when depressed and released
by one finger. Streck Laboratories.
Circle 647.

Anaerobic Workbench

The 75A workbench consists of a Plex-
iglas isolator equipped with a vacuum air-
lock, an incubator, a filtration-catalyst
system, glove port inserts, and with op-
tional accessories such as lighting, addi-
tional glove ports, and others. The work-
bench is constructed for maximum visi-
bility and even the incubator is made of

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 326A and
398A) and placing it in the mailbox. Postage is free.
—RICHARD G. SOMMER

398

Plexiglas. Thus, conventional techniques
may be used to grow anaerobic orga-
nisms within the workbench. Even orga-
nisms that require environments with
less than 5 parts of oxygen per million in
the atmosphere may be cultured, ob-
served, and manipulated. Electric out-
lets are provided within the isolator for
centrifuges, mixers, and other bench-top
apparatus.  Germfree  Laboratories.
Circle 649.

Immunofluorometric System

The FIAX system features a sampling
device called a StiQ Sampler. StiQ is an
acronym for surface technique for immu-
no-quantitation. Each sampler has a spe-
cially prepared surface with affinity for a
given serum constituent located at one
end. When the sampler is inserted in a di-
luted sample, the surface captures the de-
sired constituent in proportion to its pres-
ence in the sample. Two incubations in
which the sampler is moved from tube to
tube complete the preparation for count-
ing. Counting is done in the FIAX fluo-
rometer. Determination of immunoglobu-
lins G, A, and M may be made in 1 hour
including the 5-second readout of the re-
sults. International Diagnostic Tech-
nology. Circle 650.

Refrigerated Low-Speed Centrifuge

The J-6 operates at speeds up to 6000
revolutions per minute and can process
up to 6 liters of sample in a single opera-
tion. It also features Multi-Disc adapters
to permit the use of virtually any popular
size of centrifuge tube. For example, up
to 222 S-milliliter tubes may be accommo-
dated by stacking the adaptors. There is
a rotor-imbalance detector that shuts the
instrument off in case of an imbalance
that could damage either the rotor or the
drive. Five rotors are offered including 4-
and 6-liter swinging-bucket models and a
special rotor for radioimmunoassay
racks. Beckman Instruments, Spinco Di-
vision. Circle 651.

Yeast Identification System

The UNI-YEAST-TEK system is de-
signed to identify 18 common clinically
significant yeasts. The system consists of
incubation plates, sucrose assimilation
tubes, glucose beef extract media tubes,
and an identification logic wheel. The
plates consist of 11 sealed peripheral
wells with solid media for urea, carbohy-
drate, and nitrate tests and a center well
for morphological examination of the
specimen. Based on the specimen’s ap-
pearance and behavior in the various
tests, the logic wheel is used to identify
the specimen. Corning Glass Works,
Medical Division. Circle 652.

Literature

Diffu-Gen Immunology Systems are
now augmented by a set of reference ta-
bles designed to accompany each produc-
tion lot and simplify calibration and
standardization. Oxford Laboratories.
Circle 653.

microNOVA , a minicomputer for med-
ical and instrumentation applications, is
the subject of an illustrated brochure.
Data General. Circle 654.

Cardiac Output Trend Monitor de-
scribes an instrument for continuous in-
dication of cardiac output. Dynatech
R & D. Circle 655.

Digiglobin Hemoglobinometer is char-
acterized in an 8-page brochure. The de-
vice is designed for use in hematology,
pulmonary, intensive care, and other lab-
oratories. Fisher Scientific. Circle 656.

Clinti-Chem is a unit-dose technetium
dispenser for radiodiagnostic organ
scans. Union Carbide, Clinical Diagnos-
tics. Circle 657.

Clinical Diagnostics are covered in an
extensive price list catalog. Calbiochem.
Circle 658.

Muscle Re-education System is a bio-
feedback device for physical therapy and
behavioral research. Cyborg. Circle 659.

CO; Laser Scalpel is the subject of a 4-
page data sheet. This surgical laser has
many medical and research applications.
Coherent Radiation. Circle 660.

Cardiotherm 500 Thermo Dilution
Computer measures blood temperature
and other cardiac output parameters. Co-
lumbus Instruments. Circle 661.

Space-Stat 30  Sodium-Potassium
Analyzer makes these determinations on
a whole blood sample in | minute. The
analyzer is described in an illustrated
brochure. Orion Research. Circle 662.

Human Platelet Reference Control is
the subject of a product bulletin. Diag-
nostic Aids. Circle 663.

SCIENCE, VOL. 192



Which Buichi/Brinkmann
Rotary Evaporator
should you get?

We make the choice hard,
to make the extraction easy.

Blchi/Brinkmann offers rotary evaporators
in a variety of models to facilitate all types
of extractions. 4

There is a rotary evaporator ‘//
for volumes as small as 5 ml,
and Pilot Plant Models for volumes
as large as 501. In between, there are
models with variable speed electronic
motors, sparkless induction and explosion-
proof motors, quick-action jacks,
stainless- steel heating baths, and
a wide selection of flasks, condensers
and accessories.

If the rotary evaporator you need
is not shown here, you'll find it in the
new Biichi/Brinkmann brochure. For
your copy, write: Blichi Division,
Brinkmann Instruments, Cantiague
Road, Westbury, N.Y. In Canada:

50 Galaxy Boulevard, Rexdale
(Toronto), Ont.

Biichi/Brinkmann
Rotavapors

SMALL VOLUME
ROTAVAPOR M

For evaporations, organic
synthesis, and analysis of
volumes 5 to 100 ml.
Rotates at 150 r.p.m. All
glassware is threaded.
Comes with 4 evaporating
and 3 receiving flasks
plus extra vacuum seals.
Less than 2 ft. wide.

ROTAVAPOR RE
Has fully transistorized,
electronically controlled high
torque motor. Variable speed,
10 to 220 r.p.m. Continuous
solvent feed. Equipped with
safety deflector shield,
qguick-action jack and
stainless-steel heating bath.

ROTAVAPOR EL

Specially designed distribution head
with built-in duct permits applications
not possible with other rotary
evaporators, Also has electronically-
controlled motor, quick-action jack
and stainless-steel heating bath.

ROTAVAPOR R-10
Designed for large volume applications.
Has 10 liter flasks, mechanical lift, electronic

ROTAVAPOR R-50EX
Explosion-proof Pilot Plant Model for large

speed control (10 to 150r.p.m.) and volume extractions. 50 liter capacity flasks,
thermostatically-controlled heating bath. — R B RS high throughput of solvent. Variable speed motor.
For batch or continuous-feed operations. i ' For batch or continuous-feed operations.
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in removable racks which
move in timed, counted drop, or
volumetric increments. Cleaning is
easy with the lift out, submergible
mechanism and smooth molded
interior. The cabinet has a brushed
stainless steel exterior and double
pane full size glass door. Columns
with a maximum length of 1 meter
can be clamped to removable
sliding wire racks, which also hold
buffer reservoirs, pumps, and gen-
eral cold storage items.

At $2525 an ISCO refrigerated
fraction collector is hardly more
expensive than popular unrefriger-
ated units. It is described in our
general catalog, with other ISCO
equipment for chromatography,
density gradient fractionation,
electrophoresis, and other bio-
chemical laboratory techniques.
Your copy is waiting for you.

)

BOX 5347 LINCOLN, NEBRASKA 68505
PHONE (402) 464-0231 TELEX 48-6453
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RESEARCH NEWS

(Continued from page 362)

x-ray diffraction and electron micros-
copy to determine the structure of gluta-
mine synthetase, are among the few who
have reported results with this tech-
nique. Groups at Brandeis, the Universi-
ty of California. Berkeley, and the Uni-
versity of Wisconsin-Madison also have
research under way. Outside the United
States, there are active groups at the
Biozentrum of the University of Basel,
the Institute of Crystallography in Mos-
cow, and the Max Planck Institute for
Biochemistry in Munich.

Reasons cited for this state of affairs
do not include the expense of equipment.
A good quality electron microscope, a
scanning microdensitometer, and compu-
tation facilities are neither cheaper nor
more expensive than much equipment
common in other types of experiments in
structural biology, such as protein crys-
tallography and nuclear magnetic reso-
nance spectroscopy. But, three-dimen-
sional image reconstruction is not a trivi-
al technique. Rather. a group of research-
ers willing to forego the possibility of
quicker results from other types of ex-
periments must spend considerable time
mastering the various aspects of the
method (especially finding and preparing
suitable specimens) before they will have
publishable results.

Seen in this light, the spectacular re-
sults of Unwin and Henderson may be
just as important for the boost they may
give to others to take up image recon-
struction as for their scientific value.
There is. however. one outstanding ques-
tion mark, namely, how generally appli-
cable is their method?

Besides the glucose fixation method of
the MRC investigators, there are at least
two other ways to prepare hydrated, un-
stained specimens for electron micros-
copy. Donald Parsons and S. W. Hui of
the Roswell Park Memorial Institute in
Buffalo have devised an environmental
chamber in which it is possible to main-
tain a specimen in its natural hydrated
state by differential pumping; that is,
near the sample, the vacuum is poor, but
elsewhere the vacuum is typical of all
electron microscopes. And at the Univer-
sity of California, Berkeley, Kenneth
Taylor and Robert Glaeser carefully
freeze specimens in liquid nitrogen. The
frozen samples do not dehydrate when
under vacuum. Electron diffraction pat-
terns of catalase crystals prepared by
both methods indicate that structural de-
tails with dimensions of 2 to 3 angstroms
are preserved. In addition, there is
accumulating evidence that radiation ef-

fects are much less severe at cryogenic
temperatures that at room temperature.

But how many biological molecules
are there that naturally align themselves
into two-dimensional periodic structures
or that crystallize into such a form? Glae-
ser and Donald Caspar of Brandeis think
there may ultimately be quite a few.
Besides membrane proteins which would
seem to be natural candidates for crystal-
lization into two-dimensional forms, Cas-
par is enthusiastic about the possibility
of imaging large animal viruses. Such
viruses may be too formidable for x-ray
crystallography to tackle, in part be-
cause of the phase problem, but would
be easier subjects for image reconstruc-
tion because both amplitude and phase
information are available. Robert Horne
at the John Innes Institute, Norwich,
England. has recently reported on a
method for preparing highly ordered
two-dimensional arrays of viruses that
may be applicable to image reconstruc-
tion.

Glaeser points out that, within cell
membranes, many apparently crystalline
materials exist, but as yet no one has
been able to crystallize them outside the-
cell in a form suitable for electron micros-
copy. Glaeser also feels that, because
image reconstruction from electron mi-
crographs is a faster and less arduous
technique than x-ray diffraction. it may
be the method of choice in cases where
both two- and three-dimensional crystals
are available, provided that the resolu-
tion of electron microcrospy can be in-
creased to that of x-ray diffraction.

To this end, Glaeser and Ivy Kuo at
Berkeley have been experimenting with
image intensifiers and with nuclear track
photographic emulsions in order to in-
crease the sensitivity of the electron
recording process. In Unwin and Hen-
derson’s experiments, perhaps six or sev-
en electrons struck one picture element
in the digitized micrograph. The Berke-
ley researchers want to decrease this to
one electron, and foresee that by so
doing, they may achieve a spatial resolu-
tion of 3 angstroms.

Some scientists think it may be pos-
sible to prepare two-dimensional arrays
of molecules (for example, elongated
molecules could be tied to a substrate at
one end), but each molecule could be
oriented slightly differently at its binding
site. Joachim Frank of the State of New
York Department of Health, Albany, has
been exploring theoretical methods for
averaging data from arrays of identical
objects that are not periodic. If such
methods were to be perfected, then, in
the words of one scientist, the sky would
be the limit.—ARTHUR L. ROBINSON

SCIENCE, VOL. 192



Chromatographic compatibles

from Bio-Rad

Three new best buys in
chromatographic instruments

To monitor, record and collect
chromatographic separations Bio-Rad
introduces three sensibly priced instru-
ments — UV Monitor, Strip Chart Re-
corder and Fraction Collector—all
loaded with convenience features you
have come to expect from Bio-Rad
products.

Model 1300
UV Monitor

Here's a UV monitor with all
the features you always wanted, at a
price you can afford — $1,395.
1. Double wavelength. Just pull the
knob on the sensor to switch from 254
to 280 nm.
2. Direct readout—in absorbance units.
3. Six interchangeable flow cells. Stand-
ard: (as equipped) high sensitivity
with 1.5 mm bore arms.
Optional: Microcell, Density Gradient,

High Absorbance (0.05 to 20 OD),
Dual Path Flow and Quantitative.

Cell changing is easy, positive position-
ing pin insures correct alignment.

Model 1320
Fraction Collector

The Model 1320 has all the
features Bio-Rad has looked for in frac-
tion collectors, but never found before
in one instrument. Look what $795
can buy.

1. Indexing. (Includes automatic digital
counting.)

Timed (standard)

1 to 199 seconds

1 to 999 minutes

Volume (optional)

1 to 999 drops

2. Turntables. With the standard and
optional turntables you can run one,
two or three columns simultaneously,
run a preparative column or collect di-
rectly into scintillation vials.

Standard (shown in photo)

Single 136 x 10 ml test tubes

4. Cold room operation. All compo-
nents are stabilized for continuous cold
room operation. (All these compatibles
are designed for cold room use if de-
sired.)

5. Event marker. For peak delineation.

6. Convenient mounting. Sensor can
easily be located near separation source,
or wall mounted if desired. Mounting
bar at rear of sensor simplifies this
operation.

7. Range. A 7 position range selector
gives the Model 1300 tremendous flex-
ibility.

8. No high voltage in connecting cables.
Reader service no. 426

A1
> B10-RAD PLTZ2739%
32nd & Griffin Avenue/Richmond, CA 948

Also in: Rockville Centre, N.Y.; Mississauga, Ontario; London; Milan; Mun|

Optional
Double 136 x 10 ml
Preparative — 50 x 75 ml test tubes
Spot Collection
Single 160 x 1 ml
Double 160 x 1 ml
Triple 160 x 1 ml
Scintillation Vial Turntable

50 x 20 ml vials
3. Dual event marker.
Switch closure
5-volt pulse
4. Three powered outlets. For use with
a;:cessories such as pumps, recorders,
etc.
Power — activated
whenever master
switch is on.

Phone (415) 234-¢

Run —activated only while collection is
in progress. Turns off at conclusion of
run.

Finish — activated after last collection.
5. Overflow protection.

6. Manual advance button.

7. Cold room compatible.

Reader service no.. 540

Model 1310
Strip Chart Recorder

The Model 1310 has strip chart
features rarely found at $695. It can
be wall mounted or bench mounted
gn]d has all the other attractions shown

elow.

1. Accuracy: *0.25%
2. Repeatability: 0.1%

3. Linearity: £0.5% full scale
4. 12 chart speeds

0.5, 1.0, 2.0, 5.0, 10.0 and 20.0
inches/minute

0.5, 1.0, 2.0, 5.0, 10.0 and 20.0
inches/hour

5. Accessory power outlet. Lets you run
other apparatus in conjunction with the
recorder.

6. Ranges. 16 calibrated full scale
ranges from 1 mV to 100V.

7. Scale expansion. Up to 3X on all
ranges. Any input from 1 mV to 300V
can be accepted for full scale reading.

8. Zero adjust. Twice full scale reading.
9. Automatic pen lift.

10. Cold room compatible.

Reader service no._541




‘this spectrophotometer

has (in its price class)...

1. adouble-grating monochromator

2. automatic blank reference.

It's the Zeiss PM6, and it also
features:

3. achoice of different sampling
devices

4. acompact single-unit package.

Get full details. Write Carl Zeiss, Inc.,
444 5th Ave., New York, N.Y. 10018.

Nationwide sales and service.

THE GREAT NAME IN OPTICS

Circle No. 466 on Readers’ Service Card

BOOKS RECEIVED

With Each Millipore Filter
You Get a Bitof Our Imagination

And our imagination covers a lot more than just membrane
filters. Through the years, we've extended our expertise toa
variety of critical separation technologies, including:

O Production of High Purity Water
O Molecular Filtration
O Multiple Analytical Sampling

[0 Fluid Sterilization and Ultracleaning

Let our imagination work with yours to solve

separation problems in your laboratory.
For further information, call toll-free:

800-225-1380. Millipore Corporation,
Bedford, MA 01730.
Circle No. 536 on Readers’ Service Card
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(Continued from page 366)

lumbus, Ohio, Sept. 1974. C. William Birky.
Jr., Philip S. Perlman, and Thomas J. Byers,
Eds. Ohio State University Press, Columbus,
1976. x, 362 pp., illus. $15. Ohio State Univer-
sity Biosciences Colloquia.

Geology. Our Physical Environment.
Stanley N. Davis, Paul H. Reitan, and Ray-
mond Pestrong. McGraw-Hill, New York,
1976. viii, 470 pp., illus. $14.95.

Geoscience and Man. Vol. 12, Coastal Re-
sources. Papers from a symposium, Atlanta,
1973. H. J. Walker, Ed. Louisiana State Uni-
versity School of Geoscience, Baton Rouge,
1975. xii, 116 pp., illus. Paper, $6.

Global Climate. Keith Boucher. Halsted
(Wiley), New York, 1976. x, 326 pp., illus.
$11.75.

Global Simulation Models. A Comparative
Study. John Clark and Sam Cole with Ray
Curnow and Mike Hopkins. Wiley-Inter-
science, New York, 1976. x, 136 pp. $14.50.

The Green Bay Watershed. Past/Present/Fu-
ture. Gerard Bertrand, Jean Lang, and John
Ross. University of Wisconsin Sea Grant Col-
lege Program, Madison, 1976. xviii, 300 pp.,
illus. Paper, $3. Technical Report No. 229.

A Guide to Bird-Watching in Europe. James
Ferguson-Lees, Quentin Hockliffe, and Ko
Zweeres, Eds. Scribner, New York, 1976. 298
pp.,illus. + tables. $9.95.

Guiding the Psychological and Educational
Growth of Children. Jerry W. Willis, Jeane
Crowder, and Joan Willis. Thomas, Spring-
field, Ill., 1975. xii, 216 pp. Cloth, $11.50;
paper, $6.95.

Handbook of Genetics. Vol. 3, Invertebrates
of General Interest. Robert C. King, Ed. Ple-
num, New York, 1975. xiv, 874 pp., illus. +
plates. $45.50.

Heat Pipes. P. Dunn and D. A. Reay. Per-
gamon, New York, 1975. viii, 300 pp., illus.
$18.

The Helium Liquids. Proceedings of a
NATO Advanced Study Institute, St. An-
drews, Scotland, July 1974. Jonathan G. M.
Armitage and Ian E. Farquhar, Eds. Academ-
ic Press, New York, 1975. xii, 512 pp., illus.
$41.50.

Helping Families to Change. Virginia Satir,
James Stachowiak, and Harvey A. Tasch-
man. Donald W. Tiffany, Julius I. Cohen,
Analee M. Robinson, and Keith C. Ogburn,
Eds. Illustrations by Marilyn Ybarra. Aron-
son, New York, 1976. 296 pp. $15.

History of Life. Richard Cowen. McGraw-
Hill, New York, 1975. xii, 146 pp., illus. Pa-
per, $3.95. McGraw-Hill Earth Science Paper-
back Series.

Human Judgment and Decision Processes.
Papers from a conference, DeKalb, Ill., Oct.
1974. Martin F. Kaplan and Steven Schwartz,
Eds. Academic Press, New York, 1975. xiv,
326 pp., illus. $14.50. Academic Press Series
in Cognition and Perception.

Human Stereopsis. A Psychophysical Analy-
sis. W. Lawrence Gulick and Robert B. Law-
son. Oxford University Press, New York,
1976. xii, 292 pp., illus. $15.

Hydrocarbon Fuels. Production, Properties
and Performance of Liquids and Gases. E. M.
Goodger. Halsted (Wiley), New York, 1975.
xviii, 270 pp., illus. $11.95.

IARC Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Man. Vol.
8, Some Aromatic Azo Compounds. World
Health Organization, Geneva, 1975 (U.S. dis-
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Biological Storage
Freezers From Forma . ..
- The Freezer
People!

==

We don't convert home appliances into laboratory
freezers. Product safety is our prime consideration.
Forma manufactures a heavy-duty steel cabinet
bonded to an embossed aluminum liner with a
minimum 5" foamed-in-place urethane insulation.
Our cabinet temperatures of —75° Cand —90° C
are guaranteed in a very warm +85° F ambient.
No other manufacturer can make that guarantee!
Self-charging battery safety alarm standard.
Interchangeable liquid CO2 and LN2 back-up
systems are designed to meet OSHA reguirements.
Biological Storage Freezers Available in low profile
12 and 20 cu. ft. chest and space-saving 13 cu. ft.
upright models. Temperatures to —75° C

and —90° C. From Forma . . . The Freezer People.

BOX 549 » MARIETTA, OHIO 45750 « AREA CODE 614/373-4763
TELEX 24-5394 = TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2 &

Circle No. 484 on Readers’' Service Card

Steroid Hormone
Paks & Antisera
for RIA

Aldosterone Estriol

Cortisol Estrogens (E./E2)
Deoxycorticosterone Progesterone
Estradiol Testosterone

Complete information in our RIA technical binder—
yours for the asking.

New England Nuclear

North Billerica, Mass. 01862
Order Entry: 617-482-9595
RIA Technical Service: 617-667-2743

NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Gemmany.
Circle No. 459 on Readers’ Service Card

Listen. ..

CANCER

If you are interested in what biomedical science knows —and doesn't
know —about cancer, be sure to listen to CANCER, an important
new audiotape album from AAAS. During interviews with science
journalists Barbara J. Culliton and Wallace K. Waterfall, nineteen
recognized authorities provide some thought-provoking new ideas
as well as an overview of current progress in cancer research,
therapy, and rehabhilitation.
as they talk about the possibility that cancer cells are
not abnormal . . .
team approach, handled by experts, in treating every cancer patient
. as they present their ideas in a comprehensible way you will
appreciate whether you are knowledgeable in the field or just
interested in learning about malignant disease and what is being
done to combat it. Order this valuable set of audiotapes today. Each
book-style album contains four hour-long cassettes, plus a 40-page
booklet that provides an excellent synopsis of the interviews. The
booklet also is sold separately.

complexities and controversies.
It is often referred to as a single
disease, yet it is also said to be
many different diseases. It is
characterized by the uncon-
trolled growth of cells, but a
precise explanation of the cause
of this lethal proliferation still
eludes the experts.

as they discuss the importance of a therapeutic

Cancer remains surrounded by * Order Form

Please send me _ CANCER
audiotape albums (booklst included)
at $49.95 each ($44.95 for

S AAAS members).

«» Pleasesend me

CANCER
booklets at $2.50 each ($2.00 for

. AAAS members).
« [J Check enclosed (payable to AAAS)

[] Please bill me (No billed orders
under $10)

Member orders must be accom-

= panied by remittance.
- [Please allow 6 to B weeks for delivery)

* Address

By i

State T A Zip

American Association for the
Advancement of Science

Dept. C-2

1515 Massachusetts Avenue, N.W.
Washington, D.C. 20005
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tributor, Q Corp., Albany, N.Y.). 358 pp.
Paper, $15.40.

Images and Enterprise. Technology and the
American Photographic Industry, 1839-1925.
Reese V. Jenkins. Johns Hopkins University
Press, Baltimore, 1975. xviii, 372 pp., illus.
$20. Johns Hopkins Studies in the History of
Technology.

Immunologic and Infectious Reactions in the
Lung. Charles H. Kirkpatrick and Herbert Y.
Reynolds, Eds. Dekker, New York, 1976.
xviii, 596 pp., illus. $49.50. Lung Biology in
Health and Disease, vol. 1.

Intermediate Algebra. Ronald J. Harsh-
barger. Harper and Row, New York, 1976.
viii, 408 pp., illus. $10.95.

An Introduction to Embryology. B. I. Ba-
linsky. Saunders, Philadelphia, ed. 4, 1975.
xviii, 648 pp., illus. $13.50.

Introduction to Quantum Electronics. P. A.
Lindsay. Halsted (Wiley), New York, 1976.
xii, 202 pp., illus. $19.75.

Introductory Algebra. Ronald J. Harsh-
barger. Harper and Row, New York, 1976. x,
294 pp. $10.95.

Introductory Group Theory and Its Applica-
tion to Molecular Structure. John R. Ferraro
and Joseph S. Ziomek. Plenum, New York,
ed. 2, 1975. xvi, 292 pp., illus. $19.95.

The Job Corps. A Social Experiment That
Works. Sar A. Levitan and Benjamin H. John-
ston. Johns Hopkins University Press, Balti-

You’ll still
be using this
water bath
shaker after
others have come

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.

Originally introduced 25 years
ago, the G76 is still being
made to the same precision
standards which have
assured its continued accept-
ance as a dependable
research tool. A triple-
eccentric drive transmission
imparts smooth, uniform
agitation in a wide range of
speeds for applications which
require continuous opera-
tion, 24 hours a day, day-in
and day-out. Precise
controls assure repro-
ducible conditions of
temperature and agitation.
The G76 is the workhorse
of laboratory water bath
shakers—thousands in use
today and every day. If
you need dependable
performance rely on NBS.

nd gone

Send for
New 40 Page
Catalog
G76S/476
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more, 1976. x, 118 pp., illus. Cloth, $8; paper,
$2.95. Policy Studies in Employment and Wel-
fare, No. 22.

Junkies and Straights. The Camarillo Expe-
rience. Robert H. Coombs, Ed. Lexington
Books (Heath), Lexington, Mass., 1975. xxiv,
260 pp. $16.

Lasers in Physical Chemistry and Biophys-
ics. Proceedings of a meeting, Thiais, France,
June 1975. Jacques Joussot-Dubien, Ed. Else-
vier, New York, 1975. xvi, 522 pp., illus.
$51.95.

Media Impact. Vol. 2, Science, Mass Media
and the Public. A Research Study on Science
Communication. Orest Dubas and Lisa Mar-
tel. Ministry of State for Science and Tech-
nology, Ottawa, Canada, 1975 (available from
Information Canada, Ottawa). xxvi, 394 pp.,
illus. Paper, C$6.

The Metabolism of Contraction. Proceed-
ings of a meeting. Quebec, June 1974. Paul-
Emile Roy and George Rona, Eds. University
Park Press, Baltimore, 1975. xii, 788 pp., il-
lus. $39.50. Recent Advances in Studies on
Cardiac Structure and Metabolism, vol. 10.

Méthodes en Syntaxe. Régime des Construc-
tions Complétives. Maurice Gross. Hermann,
Paris, 1975. 414 pp. Paper, 96 F.

Methods of Numerical Mathematics. G. 1.
Marchuk. Translated from the Russian edition
(Novosibirsk, 1973) by Jiri Ruzicka. Springer-
Verlag, New York, 1975. xii, 316 pp. $29.80.
Applications of Mathematics, 2.

Modern Concepts of Cerebrovascular Dis-
ease. John Stirling Meyer, Ed. Spectrum,
New York, 1975 (distributor, Halsted [Wiley],
New York). xiv, 182 pp., illus. $16.50.

Molecular Dynamics in Biological Mem-
branes. Milton H. Saier, Jr., and Charles D.
Stiles. Springer-Verlag, New York, 1975. xiv,
130 pp., illus. Paper, $5.90. Heidelberg Sci-
ence Library.

Multidimensional Speech Perception by the
Hearing Impaired. A Treatise on Distinctive
Features. Jeffrey L. Danhauer and Sadanand
Singh. University Park Press, Baltimore,
1975. x, 130 pp., illus. Paper. $9.50.

My Father Bertrand Russell. Katharine
Tait. Harcourt Brace Jovanovich, New York,
1975. xii, 212 pp. + plates. $8.95.

The New Guide to the Stars. Patrick Moore.
Norton, New York, 1976. 250 pp., illus. +
plates. $9.95.

Non-Nuclear Futures. The Case for an Ethi-
cal Energy Strategy. Amory B. Lovins and
John H. Price. Friends of the Earth Inter-
national, San Francisco, and Ballinger (Lip-
pincott), Cambridge, Mass., 1975. xxxii, 224
pp. Cloth, $11.95; paper, $5.95. Friends of the
Earth Energy Papers.

Nonverbal Communication of Aggression.
Proceedings of a symposium, Mississauga,
Ontario, Canada, 1975. Patricia Pliner, Lester
Krames, and Thomas Alloway, Eds. Plenum,
New York, 1975. x, 196 pp., illus. $17.50. Ad-
vances in the Study of Communication and Af-
fect, vol. 2.

The Ocean Basins and Margins. Vol. 3, The
Gulf of Mexico and the Caribbean. Alan E.
M. Nairn and Francis G. Stehli, Eds. Plenum,
New York, 1975. xvi, 706 pp., illus. $49.50.

On the Origins of Language. An In-
troduction to the Evolution of Human
Speech. Philip Lieberman. Macmillan, New
York, 1975. viii, 196 pp., illus. Paper, $4.95.
Macmillan Series in Physical Anthropology.

Ondes  Electromagnétiques  Relativité.
Cours. Julien Bok and Nicole Hulin-Jung.
Hermann, Paris, 1975. xii, 234 pp., illus. Pa-
per, 58 F. Collection Méthodes.
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HIGH-PRECISION
ABSORPTION CELLS

DOUBLE CELL
WASHER/DRYER

Evacuable
Pellet Die

— i

Beam Attenuator

Evacuable

IR Microcell Minidie

pH Electrodes

e IR Gas Cell
IR and UV
Sampling Accessories

PRECISION GELLS, INC.

560 South Broadway

Hicksville, New York 11801
Tel.: 516-938-7772

Circle No. 497 on Readers’ Service Card

Fluorescent 1,N6 -etheno-derivatives*

Where: ¢ represents [1,Nf-etheno-]
€ Adenosine

€ Adenosine 5'-phosphate £ e
€ Adenosine 5’-diphosphate

€ Adenosine 5'-triphosphate

€ 2'-Deoxyadenosine 5'-triphosphate
€ Adenosine 3',5', cyclic phosphate (€ CAMP)
& Coenzyme A -o—g:o-cu, o
€ Acetyl Coenzyme A Y srmags.

€ Nicotinamide-Adenine Dinucleotide (NAD)

*The synthesis, properties and applications of these de-
rivatives have been described in a series of articles by
Dr. Nelson J. Leonard and associates at the University
of lllinois, Urbana (eg. see: Biochemistry 11, 3499
(1972). Write or call for full details:

(414) 271-0667, Telex 26881

PL biochemicdadls,inc.

1037 \NEST McKINLEY AVENUE, MILWAUKEE, \NIS 53205
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SZ-II-Tr... ZOOM STEREO AND
PHOTOMICROGRAPHY, TOO!

NEW
TRINOCULAR
SYSTEM
LETS THE

H_ o R

=

Olympus has added a trinocular sys-
tem to its SZ-III. Result: our SZ-II-Tr,
the first zoom stereo instrument with
photomicrographic capabilities at a
down-to-earth price. S

Zooms smoothly
overab5.7to 1 range,
with no change in
focus or working dis-
tance.Andnowitalso
provides the cam-
era’'s eye with pre-
cisely the same view
seeninthestereo eyepieces.
High intensity, low voltage “~——
lightsourcesareavailable for reflected
and transmitted light. Normally
equipped for a magnification range of
7x to 40x; additional wide-field eye-
pieces and objectives are easily in-
serted to provide magnification as low
as 3.5x or as high as 160x in seven
magnificationranges. Fullycompatible
with the Olympus Photomicrographic
Camera System PM-10 or other similar
equipment.

Photomicrography with a stereo
zoom microscope at modest prices...
worth looking into! Write:

Olympus Corporation of America,
Two Nevada Drive, New Hyde Park,
New York 11040.

In Canada: W. Carsen Co., Ltd., 321 Don
Park Rd., Markham, Ontario, L3R,1C2, Canada

OLYMPUS

SEEING BEYOND MAN'S VISION
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Inkless writing
IS one good reason why a
Guiton chart recorder
IS your best buy

TRACE WIBTH

Gulton’s inkless, dry writing recorders eliminate the
maintenance and bother of pressurized ink systems. They give
you what you should get from a chart recorder —
crisp, clean, no mess, dependable, reproducible writing.

niné more good reasons:

B Record Nearly Any Parameter —
Record volts, amps, temperature,
strain, AC to DC, log to DC. EKG
and more,simply by plugging in the
appropriate signal conditioner.

B Change Parameters Quickly —
Gulton signal conditioners change
in seconds. Just pull out one, slide
in the other.

B Entirely Self-Contained — Unlike
other recorders, Gulton recorders
are entirely self-contained. Signal
conditioners are within the recorder
body . . . not hardwired to the re-
corder from a separate location.

B 125 Hz Frequency Response —
Get clear, smudge-free tracings
on each channel of signals up to
126 Hz.

B Chart Speeds Variable Over a 200
to 1 Range — Eight pushbutton or
switch-selectable chart speeds from

0.5 to 200 mmy/second are standard
on all recorder models.

B Superb Shock Resistance —
These recorders can really take it
. . . withstanding shocks up to 15 g
for 11 milliseconds.

W Up to 8 Channels — Choose from
1, 2, 4, 6 or 8 channel models.

B Light Weight . . . Excellent Port-
ability — The 2-channel recorder
shown here weighs less than 30 Ibs
Our 4, 6 and 8-channel recorders
are equally portable.

W Fast Delivery — Two weeks deliv-
ery on most models.

New Catalog

Provides complete specifications on
all Gulton medium frequency re-
corders, as well as detailed
specifications on all standard signal
conditioners.

e

Measurement & Control Systems Division
Gulton Industries Inc., East Greenwich, Rhode Island 02818
401-884-6800 » TWX 710-387-1500
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Optical Communications. Robert M. Gag-
liardi and Sherman Karp. Wiley-Interscience,
New York, 1976. xvi, 432 pp., illus. $24.95.

Organic Electronic Spectral Data. Vol. 11,
1969. John P. Phillips, Henry Feuer, P. M.
Laughton, and B. S. Thyagarajan, Eds. Inter-
science (Wiley), New York, 1975. xiv, 1058
pp. $42.

Oxford Regional Economic Atlas. The
United States and Canada. John D. Chapman
and John C. Sherman, Eds. Oxford Universi-
ty Press, New York, ed. 2, 1975S. xii, 128 pp.
+ gazetteer. Cloth, $21.95; paper, $7.95.

Palaeobiology of Angiosperm Origins. Prob-
lems of Mesozoic Seed-Plant Evolution. Nor-
man F. Hughes. Cambridge University Press.
New York, 1976. viii, 242 pp., illus. $21.50.
Cambridge Earth Science Series.

Phylogeny of the Primates. A Multi-
disciplinary Approach. Proceedings of a sym-
posium, Burg Wartenstein, Austria, July
1974. W. Patrick Luckett and Frederick S.
Szalay, Eds. Plenum. New York, 1975. xiv,
484 pp., illus. $39.50.

Physical and Chemical Bases of Biological In-
formation Transfer. Proceedings of a collo-
quium, Varna, Bulgaria, Oct. 1974. Julia G.
Vassileva-Popova, Ed. Plenum, New York,
1975. xii, 464 pp., illus. $35.

The Physics of Metals. 2, Defects. P. B.
Hirsch, Ed. Cambridge University Press,
New York. 1976. xx. 302 pp., illus. $37.50.

Physics of the Hot Plasma in the Magne-
tosphere. Proceedings of a symposium, Ki-
runa, Sweden, Apr. 1975. Bengt Hultqvist
and Lennart Stenflo, Eds. Plenum., New
York, 1975. x, 370 pp., illus. $25. Nobel Sym-
posium No. 30.

Plants. An Introduction to Modern Botany.
Victor A. Gruelach and J. Edison Adams.
Wiley, New York, ed. 3, 1976. xiv, 586 pp.,
illus. $13.95.

Polymers in Medicine and Surgery. Proceed-
ings of a symposium, Morristown, N.J., July
1974. Richard L. Kronenthal. Zale Oser, and
E. Martin, Eds. Plenum, New York, 1975. x.
336 pp.. illus. $27.50. Polymer Science and
Technology. vol. 8.

Progress in Allergy. Vol. 19. Paul Kallés.
Byron H. Waksman. and Alain de Weck, Eds.
Karger, Basel, 1975. xx, 312 pp., illus. $51.75.

Progress in Medical Virology. Vol. 20. Jo-
seph L. Melnick, Ed. Karger, Basel, 1975.
xiv, 214 pp., illus. $40.

Proiskhozhdenie Kamennyke Lesov. (Gen-
esis of Stone Forests). L. S. Davitasvili and
Krasimira Zaharieva-Kovacheva. Metsnier-
eba, Thilisi, Soviet Union, 1975. 196 pp., il-
lus. 1 Ruble 79 Kopeks.

Le Psychisme des Primates. Introduction a
I'Etude Biologique du Comportement des Ver-
tébrés Supérieurs. M. Goustard. Masson,
Paris, 1975. viii, 172 pp., illus. Paper, 78 F.
Les Grands Problémes de la Biologie. 12.

Reactivity of Flavins. Proceedings of a sym-
posium, Nagoya, Japan, Sept. 1973. Kunio
Yagi, Ed. University Park Press. Baltimore,
1975. xiv, 186 pp., illus. $19.50.

Research Methods in Neurochemistry. Vol.
3. Neville Marks and Richard Rodnight, Eds.
Plenum, New York, 1975. xx, 468 pp.. illus.
$35.

The Role of Vitamin C in Cholesterol Ca-
tabolism and Atherogenesis. Emil Ginter. Veda,
Vydavatelstvo Slovenskej Adadémie Vied,
Bratislava, Czechoslovakia, 1975. 108 pp.. il-
lus. Paper, Kcs 17. Biologické Prace, XXI/1.

Sedum of North America North of the Mexi-
can Plateau. Robert T. Clausen. Drawings by
Elfriede Abbe. Cornell University Press, Ith-
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aca, N.Y., 1975. 742 pp. $65. A Comstock
Book.

Stress Response Syndromes. Mardi Jon Hor-
owitz. Aronson, New York, 1976. xviii, 366
pp. $15.

Stress Transients in Solids. John S. Rine-
hart. HyperDynamics, Sante Fe, N.M., 1975.
vi, 230 pp., illus. Paper, $8.95.

Sublethal Effects of Toxic Chemicals on
Aquatic Animals. Proceedings of a sympo-
sium, Wageningen, The Netherlands, Sept.
1975. J. H. Koeman and J. J. T. W. A. Strik,
Eds. Elsevier, New York, 1975. vi, 234 pp.,
illus. $24.95.

Suspensory Behavior, Locomotion, and Oth-
er Behaviors of Captive Gibbons: Cognition.
Duane M. Rumbaugh, Ed. Karger, Basel,
1976. x, 316 pp., illus. $95. Gibbon and Sia-
mang, vol. 4.

Teaching the Future. A Guide to Future-
Oriented Education. Draper L. Kauffman, Jr.
ETC Publications, Palm Springs, Calif., 1976.
vi, 298 pp., illus. Cloth, $12.95; paper, $5.95.

Technical Assistance and Innovation in Sci-
ence Education. Robert H. Maybury. Inter-
science (Wiley), New York, 1975. x. 214 pp.
$12.95.

Techniques of Program Structure and De-
sign. Edward Yourdon. Prentice-Hall, Engle-
wood Cliffs, N.J., 1975. xviii. 364 pp.. illus.
$16.95.

Theoretical Mechanics. G. S. Light and J. B.
Higham. Longman, New York. 1975. xii, 360
pp.. illus. $12.50.

Thin Plate Design for Transverse Loading.
B. Aalami and D. G. Williams. Halsted
(Wiley). New York, 1975. xviii, 194 pp.. illus.
$19.50. Constrado Monographs.

Tobacco. The Ants and the Elephants.
Charles Kellogg Mann. Photographs by Billy
E. Barnes. Olympus, Salt Lake City. 1976.
176 pp. $8.95.

Topics in Numerical Analysis II. Proceed-
ings of a conference, Dublin, July 1974. John
J. H. Miller, Ed. Published for the Royal Irish
Academy by Academic Press, New York.
1975. xiv, 266 pp., illus. $22.75.

A Treatise on Limnology. Vol. 3, Limno-
logical Botany. G. Evelyn Hutchinson.
Wiley-Interscience, New York, 1975. xii. 660
pp.. illus. $30.

Who Pays for Clean Air. The Cost and Bene-
fit Distribution of Federal Automobile Emis-
sion Controls. David Harrison, Jr. Ballinger
(Lippincott), Cambridge, Mass., 1975. xx, 170
pp.. illus. $14.

Wild and Tame. A View of Animals. Erik
Sletholt. Translated from the Norwegian by
Oliver Stallybrass. Drawings by Egil Torin
Naesheim. Scribner, New York. 1976. viii.
160 pp. $8.95.

Women Cross-Culturally. Change and Chal-
lenge. Papers from a congress. Chicago. Sept.
1973. Ruby Rohrlich-Leavitt, Ed. Mouton.
The Hague, 1975 (U.S. distributor, Aldine,
Chicago). xiv, 670 pp. $27.50. World Anthro-
pology.

A World Destroyed. The Atomic Bomb and
the Grand Alliance. Martin J. Sherwin.
Knopf, New York, 1975. xvi, 316 pp. + in-
dex. $10.

World Review of Nutrition and Dietetics.
Vol. 23. Geoffrey H. Bourne, Ed. Karger, Ba-
sel, 1975. xii, 316 pp. $72.

The World’s Cats. Vol. 3. No. 1, Contribu-
tions to Status, Management and Con-
servation. Proceedings of a symposium,
Seattle, Apr. 1974. Randall L. Eaton, Ed. Uni-
versity of Washington Department of Zool-
ogy. Seattle, 1976. xii, 94 pp.. illus. Paper,
$4.25.
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The BAUSCH & LOMB
Spectronic® 20
is noted for excellence

Virtually everyone in the field of
spectrophotometry knows and respects it. More than 100,000 are in
daily use in labs all over the world and it continues to be the instru-
ment of choice for thousands of new users each year. The reason is
that no other spectrophotometer in its price range compares in accu-
racy, reliability and ease of use.

Continuing the tradition
of excellence...

The New SPECTRONIC 21

The Spectronic® 21 series provides

continuous wavelength ranges of 200-1000nm,

a narrow 10nm spectral slit width, choice of meter and digital readouts,

wide sampling versatility, over/under range indicator...and many
other unique features.

Spectronic® 20 or Spectronic® 21—choose the one that best
fits your specific needs. Whatever your choice, you’ll know that you
selected the spectrophotometer that will enable you to do your anal-
yses with greater accuracy, efficiency, and reliability than any other
comparably priced instruments.

We'll be happy, of course, to send you complete descriptions
and prices.

BAUSCH & LOMB

ANALYTICAL SYSTEMS DIVISION

For full details, write Bausch & Lomb, Analytical Systems Division,
71-04-26 Linden Avenue, Rochester, New York 14625.
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BOOD:2

Hot off Politics, Economics,
the column! Nutrition, and

Research

For the past few years, there have been serious

The three hottest nucleosides [°*H] available. sr.rortf'alls m_world fooq produ.ctlon a_nd dis-
tribution. This, along with soaring agricultural

Ehhymi‘lﬁne; [meflhyfﬂ',??'-;'*]' 80-100Ci/mmol prices, has posed some vital questions which

thanol:water solution, 7:3.

NET-512 $54/1mCi $162/5mCi demand answers.

Guanosine, [5™-*H)- = 20Ci/mmol These complex issues—and some solutions—
Ethanol:water solution, 3:7.

NET-511 $54/1mCi $173/5mCi : are a major topic in this important new com-
Deoxyguanosine, [85'-*H)- 25-50Ci/mmol pendium.
Ethanol:wat lution, 3:7. . . -
NE?_r]g,%gwag;e{%%n;%r} $340/5mCi Edited and with a foreword by Philip H. Abelson.
Price: $12.95 ($11.95 Members’ Price) Casebound
New England Nuclear $4.95 ($4.45 Members’ Price) Paperbound
549 Albany Street. Boston. Massachusetts 02118
Customer Service 617-482-95385 Ordel‘ AAAS, DEPT. FC 4
NEN Canada Ltd . Lachine. Quebec. NEN Chemicals GmbH. Dreieichenhain. W Germany From: 1515 MASSACHUSETTS AVE., NW
Circle No. 522 on Readers’ Service Card as WASHINGTON, D.C. 20005
'BAUSCH G LOMB C))
mlcroscope

for those who demand high optical performance
with unparalleled versatility.

1. Fast, continuously in-focus zooming from 1X to 7X while the working !
distance remains constant.

Optimum lens design for crisp, flat field wewmg 2.5X to 280X.

High resolution—at least 300 lines/mm at 70X and proportionate at
other powers.

Conventional or full 180° reversed eyepiece orientation on any stand.
Easy-to-use, 45° inclined eyepieces, synchro-geared for symmetrical
separation.

Versatility—choose from 3 eyepieces, 5 supplementary lenses, 8 stands
and 6 illuminators.

. Camera accessories—three formats to meet your requnrements
PLUS

s Easy framing with a 10X wide field view-finder.

* Exposure meter to eliminate guesswork—you get the correct setting
relative to film speed and camera magnification.

« Viewing and image composition through your regular eyepieces.

ot e S0

Bausch & Lomb StereoZoom—write for catalog and demonstration,

Bausch & Lomb, Scientific Optical Products Division; 2084 North Goodman Street; Rochester, New York 14602
Circle No. 491 on Readers’ Service Card




