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Centrifuge

The technical superiority is there—as you would expect from
the people who make most of the world’s ultracentrifuges.
But that’s not all the new J-21B Refrigerated Centrifuge offers.

The first thing you’ll notice is the relative quiet. This 21,000 rpm
centrifuge cuts down amazingly on the whine and noise

you’ve had to live with before. Sound tests in a laboratory
environment showed that lab personnel were subjected to only a
fraction as much noise from the J-21B as from

its major competitor.

Of course, the J-21B’s clean styling is immediately apparent.
But the good looks have a purpose, too. This design gives you
free working space on the instrument itself to load or unload
rotors. Now we’ve made it stainless steel for added utility.

One thing you don’t see is the J-21B’s partial vacuum which
cuts wind friction dramatically. J-21B rotors don’t have to
fight their way to top speed—they get there quickly. And they
$et your work done faster.

For even larger volume separations, there is the remarkable
JCF-Z rotor with interchangeable cores for separations by
continuous flow, zonal and reorienting gradient techniques.
It gives ultracentrifuge-like results, but is simpler to use.

The touches of color we added just for you to enjoy—Tlike
the quiet that surrounds this superior machine.

Brochure SB-366C describes the new J-21B. Send for your
copy to Beckman Instruments, Inc., Spinco Division,
1117 California Avenue, Palo Alto, Calif. 94304.

Circle No. 7 on Readers’ Service Card

Its superiority 1
something you also
see and hear
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Polychromatism occurs (although in-
frequently) in many widely unrelated
fishes, especially gold morphs. The
condition is relatively common, how-
ever, in both sexes of the Midas cichlid
in and around lakes Nicaragua and
Managua in Nicaragua. The female of
the illustrated pair is gold. Their fry
have been swimming for 1 day. See
page 806. [George W. Barlow, Uni-
versity of California, Berkeley]



New Econo-Filter Covers
improve animal production,
protect long-term experiments

Circle No. 46 on Readers’ Service Card

Improved breeding rates; greater pro-
tection for long-term experiments; gen-
erally healthier animals. These are
some of the benefits you get by using
Econo-Filter Covers on your animal
cages. Molded in one piece from non-
woven spun polyester, they are the sim-
plest, most effective way to protect
animals against airborne infection,
cross contamination and environmen-
tal stress. Econo-Filter Covers meet all
published standards for porosity, air-
permeability, and filtration of air-borne
organisms, dust and other contami-
nants. They are available for all stan-
dard Econo-Cages and are reusable.

Positive Filtration. Econo-Filter Covers
effectively remove air-borne contami-
nants without inhibiting the proper ex-
change of air. They can measureably
reduce the incidence of contamination
and diseases such as infantile diar-
rhea. This means that now both short-
term and long-term programs can
maintain a “clean” cage environment
without instituting new lab procedures.

Environmental Control. Environmental
stability promotes animal health.
Econo-Filter Covers reduce fluctua-
tions in temperature and humidity, eli-
minate drafts and minimize CO2 and
ammonia buildup.

Increased Animal Production.-Healthier
animals produce stronger litters and
show greater fertility. Econo-Filter Cov-
ers can make a profitable difference in
production by promoting more success-
ful breeding while, at the same time,
reducing infant mortality.

Economy and Efficiency. Few filter sys-
tems of equal efficiency are as econom-
ical as Econo-Filter Covers. They are
reuseable; withstanding normal sterili-
zation cycles in both steam and gas
autoclaves. One-piece Econo-Filter
Covers can be installed without special
attachments or adapters.

What do you want? Healthier animals;
increased animal production; or more
protection for long-term experiments.
You get them all with Econo-Filter Cov-
ers. For all the facts, contact your
Econo-Cage/Econo-Filter Distributor or
write the Scientific Division, Maryland
Plastics, Inc., 9 East 37th Street, New
York, New York 10016,
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Here are Some New
(and old) Problem Solvers

from Varian,

the Multi-Product, Quality
Instrument Company.

Varian instruments are helping life
scientists shed light on a variety of
problems in their research — instru-
ments with the well-known brand
names Cary® Aerograph® Anaspect,
MAT, Techtron, and Varian®.

From UV-Vis through GC and LC

to NMR, EPR or AA—you have a
wide selection from which to choose
the tools best suited to your needs.
And a Varian expert will help you

pick the best possible combination of

instruments plus back-up assistance
so you can focus on life science
problems, not hardware problems.

Here are some of the kinds of prob-
lems in which Varian instruments

can help the life science lab. There
are others. Ask us about them.

Protein difference
spectroscopy needs the
Cary 118’s accuracy

With difference spectroscopy the life
scientist has a valuable probe for
investigating the structure of protein

macromolecules. It is a very sensitive
method for detecting small, discrete

changes in a sample which could not
be observed with standard absorption
procedures, where strong overlapping
bands obscure many weaker peaks.
To measure these small absorbance
changes, the scientist must have a
good spectrophotometer.

Because of its unmatched photometric
accuracy, the Cary 118 Spectropho-
tometer is the ideal instrument for
difference measurements (at 0.1 abs
the accuracy is 0.00035 abs). Such
performance is necessary, since even



very small errors can sometimes
lead to incorrect interpretation of
the spectrum.

In practical terms the 118's excep-
tional performance frees the scientist
from concern about the quality of

the data. He knows that any peaks
recorded on the spectrum result from
sample absorption, and not from

an instrument artifact.

With the Cary 17
changing absorbance
ranges makes a mountain
out of a mole hill

Often when recording a UV-Vis
spectrum, a particular wavelength

region of interest may produce only a
small hump on the spectrum, because

| i

| |
I ] 1 |
. Sample Conc#mmtic‘n: 4 Molar

WSS e

shmplelc:
e

L Molar

irteh

These spectra of oxidized cytochrome C,
recorded on the Cary 118, illustrate one
effect of pH on this protein. Spectrum A
was recorded with identical sample and
reference solutions (both pH 7). For
Spectrum B the sample was increased to

pH 11, while the reference was unchanged.

Perturbation of the tyrosine residues
becomes readily apparent.

To obtain further information about the
Cary 118’s capabilities for difference spec-
troscopy, kinetics, determining concentra-
tion in small-volume samples, quantitative
analyses, or even recording derivative
spectra, circle Reader Service No. 12.
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260 280 300 nm (0-0.5 abs range) fully resolves the Soret

band at 415 nm, but shows little detail

on the peaks at the longer wavelengths.
The expanded presentation in Spectrum B
(0-0.1 abs range) gives better detail of
the @ and B bands at 550 and 520 nm.

the sample’s absorption is not very
great in that area. In such a situation,
changing the absorbance range
expands the chart scale and makes it
possible to see more spectral detail.

With the Cary 17 Spectrophotometer,
switching absorbance ranges is con-
venient and rapid. The instrument is
equipped with a universal absorbance/
%T slidewire so that any of eight
absorbance ranges or a 0-100 %T
range may be selected. This feature,

-along with the coupled wavelength

scan and chart drive, makes it easy
to back up the chart and rescan a
particular area using expanded scale
to increase the sensitivity of the
recording. A small, smooth hump
becomes a detailed peak.

A second advantage of the range
change capability is that absorbance
bands with widely divergent molar
absorptivities can be recorded on the
same chart, a more convenient pre-
sentation for most purposes. Too,

it requires less sample preparation
because no sample dilution is
necessary to bring absorbance
values on scale.

Circle Reader Service No. 13 for more
information on the Cary 17.

The Techtron 635
Spectrophotometer
simplifies kinetics

Enzyme kinetics involve a lot of
sample handling problems. They're a
major concern in this type of measure-
ment. With the Varian Techtron 635K
Spectrophotometer we've solved

many of them.

To do this we designed the instrument
on a modular concept so the scientist
can select the system best suited to
his work, and purchase it at a mod-
erate cost.

For analyzing numerous samples, for
instance, an Auto-5 cell programmer
with dual sample/reference turrets
can be included in the system. Also,
there are thermostattable cell holders,
a temperature readout module, wave-
length programmer, and other
accessories, all designed to make
kinetics studies easier.

Another step we've taken to simplify
kinetics is to incorporate push-button
controls on the instrument. You just
punch a button to set operating
parameters.

To obtain more information, circle
Reader Service No. 14.



Spin labeling
biological membranes:
What For and What With

First, the What For.

Here's a list of literature references,
all of which deal with the use of
nitroxide spin labels and EPR (ESR)
to study biological membranes:

Biosynthetically spin labeled mitochondria
subjected to EPR analysis contained at
least two incorporated spin labels with
different degrees of con;traint.

A. Kieth, A. Waggoner, and O. Griffith,
Proc. Nat'l Acad. Sci., 61, 879 (1968).

Incorporation of spin-labeled compounds
into membranes by using a protein carrier
or, for experiments with micelles or
liposomes, by agitation or sonication of
the aqueous suspension should prove to
be more valuable in the future as a probe
of the membranes of living cells.

A. Waggoner, T. Kingzett, S. Rottschaefer,
and O. Gritfith, Chem. Phys Lipids, 3,

245 (1969).

M. Barratt, D. Green, and D. Chapman,
Chem. Phys. Lipids, 3, 140 (1969).

The orientation properties of spin labels
were used to show that the phospholipid
regions of both nerve and erythocyte mem-
branes strongly resembile lipid bilayers
with phospholipids being more tightly

packed in erythrocytes than in nerve fibers.

W. Hubbell and H. McConnell, Proc. Nat'l
Acad. Sci., 63, 16 (1969).

The spin label attached to cytochrome C
in submitochondrial membranes under-
went reversible changes in mobility when
the metabolic state of the submitochon-
drial particles was altered.

C. Lee, H. Drott, B. Johansson, T.Yonetani,
and B. Chance in Probes of Structure and
Function of Macromolecules and Mem-
branes, B. Chance, C.-P. Lee, and T.Yone-
tani, Eds., Academic, New York (1971).

They're all available in your local
technical library.

Now, the What With.

Varian EPR systems, of course. The
EM-500, E-4, E-Line—the finest EPR
systems available anywhere. For
literature, write on your letterhead
indicating the systems of interest.

For E-Line information only, circle
Reader Service No. 15.

varian instruments

The high field NMR
analysis of living cell
components

Transfer RNA plays a vital role in
protein synthesis in the living cell,

selecting a specific amino acid and

attaching it to the growing protein
amino acid sequence at the point

specified by the genetic code of the
ribosomal DNA. Now, high field NMR,
by helping to provide detailed
knowledge about t-RNA’s conforma-
tion in aqueous solution, offers a
promise of better understanding the
exact way in which t-RNA accom-
plishes its function.

Recent work? involving a Varian
superconducting NMR system has
shown that high field proton NMR
studies in H20 allow observation of
the number and type of hydrogen
bonds involved in Watson-Crick base
pairing in yeast phenylalanine t-RNA.

In this 300-MHz spectrum, obtained
using the most powerful NMR spec-
trometer available, Varian’s HR-300,
the region between +15 and +10 ppm
from DSS2 shows a number of peaks

whose integrated intensity can be
interpreted in terms of the number of
base pairs, and whose shift values
reflect the type of bases paired. These
data have nhow been used to confirm
the clover-leaf model for the secon-
dary structure of t-RNA and may even
throw additional light on the tertiary
structure believed to be responsible
for the specificity of action of these
vitally important molecules.

The renowned and well-established
HR-220 series of Superconducting
NMR Spectrometers has been up-
graded to the HR-300, the instrument
that provided this data. Now an
improved version of the HR-300 is
available, Varian's SC-300.

For more detailed information, circle
Reader Service No. 16.

REFERENCES:

1. Y. P. Wong, D. R. Kearns, B. R. Reid and
R. G. Shulman, M. Mol. Biol., in press.
D. R. Lightfoot, K. L. Wong, D. R. Kearns,
B. R. Reid, R. G. Shulman and L. Cary,
Ann. N.Y. Acad. Sci., in press.

2. 2,2-dimethyl-2-silapentane-5-sulfonate.



Doing difficult GC analyses?
Ease your task with our
Model 2100

This outstanding gas chromatograph
can really help you operate easily and
efficiently with the most difficult sam-
ples. Samples like you encounter in
drug, toxicology, pesticides, steroids,
lipids, pharmaceuticals, and other
metal-sensitive compounds.

Here's why.

The Model 2100 has an all-glass
system and on-column injection, so
sensitive components do not contact
metal all the way to the detector.

Its negligible dead volume provides
superior resolution and sensitivity.
The large (3000 cubic inch) easily
accessible U-column oven has uni-
form heat distribution and precise
temperature control, even when tem-
perature programming. A solid state
dual and differential JFET electrometer
is standard on all models. And the
ability to run as many as four detectors
and four U-columns simultaneously
gets you maximum productivity and
operating flexibility.

Our unique methodology books also
help to make your GC life easier. Each
one is a procedural “‘cook book™ for

a particular type of analysis: Pharma-
ceuticals and Drugs; Lipids; Fatty
Acids; Digital Integrator Methodology;

Carbohydrates; Derivatives; Trace
Gas Analysis; Steroids. You can have
any or all of the titles shown, as well
as literature on the 2100, with our
compliments. Just drop us a note on
your letterhead.

For Model 2100 literature only, just
circle Reader Service No. 17.

New rare earth 3H detector
improves GC sensitivity
for pesticides

Varian's new EC detector both
provides and exceeds the best perfor-
mance characteristics of present 3H
and ¢3Ni detectors. And perhaps best
of all, they can be removed, cleaned,

Sensitivity of the
new Sc3H detector
for Lindane is
1pg shown in this

- chromatogram.
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and returned to the GC in less than
30 minutes! Since they can be heated
to 325°C, contamination is minimized.
Sensitivity for Lindane is better than
0.2 picograms of Lindane when eluted
in 5 minutes or less, and dynamic
range exceeds 1000:1. The unit fits
the standard universal detector base
on most Varian Aerograph gas
chromatographs.

For details circle Reader Service No. 18.

Steroids separation,
one of many performed
easily and precisely
with Aerograph Liquid
Chromatographs

Whether your separations involve
steroids or other biochemicals, you'll
have no concerns about being
equipment-limited with Varian Aero-
graph liquid chromatograph systems;
they provide capability to perform any
LC separation with precision and
speed. Our UV and RI detectors are
second to none in sensitivity; our
pumps deliver flowrates that are easily
set, precisely regulated, and repro-

4 Separation of

Diasterecisomers
of Prostaglandin
Precursors

1, 2, 3: Solvent

i g

COOH

e

OH

3

————
0 2 4 6 8 min

Conditions: Varian MicroPak® SI-10
column, 50 cm x 2.1 mm i.d.; mobile phase,
heptane (70), THF (30), acetic acid (1);
sample 0.5 mg; flowrate 126 mi/hr; pres-
sure 950 psi; Rl detector; attenuation 16.
Chromatogram courtesy Dr. R.P. Lanzilotta,
Syntex Research.

ducible to +0.1%; columns and
related hardware offer state-of-the-art
efficiency and capacity. All these let
you perform rapid separations, even
with diastereomers of heat labile
biochemicals.

If you have questions about an LC
system to meet your specific needs,
we'd like to help. Outline your require-
ments to us and our experts will offer
recommendations promptly.

It it's just descriptive literature you want
now, circle Reader Service No. 19.



And Varian Back-Up Adds Extra Value.

Good back-up is that invisible
specification that’s necessary
to bring out the best from your
analytical tools. Here are the
extras you get with every
Varian product.

Applications

Chemists in our Field Applications
Laboratories can help you select the
right instrument and the most feasible
method of solving your analytical
preblems.

U.S. Field Application Laboratories
are located in Houston, Texas;
Springfield, New Jersey; Park Ridge,
Illinois; and Los Altos, California—
as well as in key locations in Europe,
the Far East, and other parts of the
world.

Also, applications chemists in our
Palo Alto headquarters are working
constantly to improve and develop
analytical methodology in areas

of wide scientific interest.

Local Instrument Division sales offices
have available a supply of printed
technical information from the labora-
tories: applications notes, method-
ology books, reprints—all aimed
toward increasing the utility of your
Varian instrument.

RandD

Behind closed doors scientists and
engineers are working on develop-
ments leading to the new generations
of instruments and accessories.

In fact, in just the past year, Varian
has introduced a number of new
instruments and accessories, and
Varian Instrument Division scientists
and engineers have been awarded
over three dozen new patents.

The Instrument Division has a com-
mitment to continual R and D in the
area of analytical instrumentation.

Workshops, Seminars, Scientific
Meetings, Customer Training Courses
Varian has a long history of sponsor-
ing and participating in scientific
gatherings throughout the world.
Regular programs of GC, LC, NMR,
EPR, AA, and Raman workshops have
reached thousands of scientists in
recent years—and are continuing

to do so. Here's a recent schedule of
activities with, where appropriate,
contacts for more information for
those interested in attending.

Calendar of Events

For more information, contact your
local Varian Instrument Division sales
office unless otherwise indicated.

UV-Vis Life Science Seminars
Special life science training semi-
nars entitled “How to Get the Best
Answers from Your Spectropro-
tometer” will be held during the
month of May in Boston, New York
City, Washington DC, Atlanta,
Houston, Chicago, Seattle, San
Francisco, Los Angeles. Watch for
announcements of specific dates.

Circle Reader Service No. 20
for more information.

Gas Chromatography Courses
April 16-18, 1973: Houston, Texas
May 16-18, 1973: Springfield, N.J.

Liquid Chromatography Courses
February 14-16, 1973: Chicago, lllinois
April 9-11, 1973: San Francisco, Calif.
May 9-11, 1973: Houston, Texas

Mass Spectrometer Meetings

May 15-16, 1973: Varian MAT
Instrument Owners Meeting,
Springfield, New Jersey

May 18-19, 1973: Varian MAT
Instrument Owners Meeting,

Palo Alto, California

May 20-25, 1973: American Society
for Mass Spectrometry Meeting,
San Francisco, California

NMR Workshops
April 4-6, 1973: One-day T-60A Work-
shops, Springfield, New Jersey

Exhibits/Scientific Meetings

Varian instruments on exhibit
February 20-23, 1973: Forensic
Science Meeting, Las Vegas, Nevada.

March 5-8, 1973: Pittsburgh
Conference, Cleveland, Ohio, USA
March 6-10, 1973: Medex 73,
Basel, Switzerland

March 11-20, 1973: Leipzig Spring
Fair, Leipzig, Germany

March 27-30, 1973: Labex Inter-
national 73, London, England
April 4-15,1973; Electro Mash 73,
Moscow, USSR

April 11-18, 1973: Mesucora/Exp.
de Physique, Paris, France

April 16-20, 1973: FASEB, Atlantic
City, New Jersey, USA

May 7-12, 1973: Interlabor,
Zagreb, Yugoslavia

" May 18-24, 1973: TV-Symposium,

Montreux, Switzerland

Service

The best service is no service at all.
Since there’s no such thing as a per-
fect instrument, we do the next best
thing: design instruments for the most
reliability at a given price tag, then
back that up with trained Service
Engineers in 15 locations in the U.S.
plus many additional locations
throughout the rest of the world.

Your orders for spare parts and sup-
plies are shipped on either a normal
or emergency basis, depending on
need. And we're improving our turn-
around time continually.

On those occasions when you have
instrument difficulty, you can call your
local Varian Service Engineer and
perhaps even get the help you want
over the telephone —all part of the
responsive service that we're making
even better.

Varian Associates
Instrument Division

611 Hansen Way

Palo Alto, California 94303

varian instruments

Brand names: ANASPECT™ « CARY® » MAT « VARIAN®
VARIAN AEROGRAPH® » VARIAN TECHTRON
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"Babe” had a great year in......

e

so did piology.

Volume 1 of BIOLOGICAL ABSTRACTS, in 1927,
was quite an achievement. It contained 14,506 abstracts

of biological literature and represent-
ed the start of what would become
the greatest information service in
the life sciences.

Last year BIOLOGICAL AB-
STRACTS (and its companion publi-
cation BIO-RESEARCH INDEX)
reported on more than one-quarter
million papers from publications ori-
ginating in over 90 countries. An
excess of 680 subject sections cover-
ing the wide diversity of the life
sciences, comprise each issue.

In sharp contrast to the modest
beginning of Volume 1, in 1972
BIOLOGICAL ABSTRACT’s new
microfilm edition offered 20,000

The broad spectrum of coverage and service for the

life sciences has grown to include semi-annual indexes

810SIS

of abstracted and bibliographic ma-
terial, a preview on magnetic tape
of forthcoming issues, specialized
cusiom search services based on com-
puterized storage of current and past
materials, and a whole new series
reaching highly specialized disciplines
such as mycology, entomology, pol-
lution, cancer, ecology, and drug
addiction.

This is what BIOSIS is all about.
We collect, translate and abstract
literature published in every corner
of the world. And combining pro-
fessional and technical skills with
sophisticated equipment, we keep
scientists continually informed.

BioSciences Information Service,

abstracts on just one 4 microfilm cartridge! Now more
than 2.5 million abstracts are in the microfilm collection.

Professional Services Dept., 2100 Arch St., Phila., Pa.
19103 (phone) 215-L0-8-4016.

Circle No. 10 on Readers’ Service Card
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performance.

N-Leu This is an Insulin A-Chain after a 12 step degradation.
The instrument that provided the analysis was our 6AH
Amino Acid Analyzer. Peaks like this are just part of the
performance on the 6AH and our 47K Sequence Analyzer.
- Highest sensitivity. The 6AH matches unmatched
sensitivity and automatic operation. It's rated at 5 nan-
omoles/2 mm and 1 nanomole/10 mm. It automatically
Val accommodates 12 samples or 36 with accessories. You
can employ either single or dual column methodology
L for protein hydrolyzate research and for work with

namomole. | - Physiological fluids. And like the 6AH, the integrator we
feature is a product of JEOL design and manufacture. (J
Our 47K should be part of your work if your work includes
short peptide or long protein analysis. The patented
design of the overflow reaction cup system
makes this research possible. The automatic

fractionation of residual peptides and dual

fraction collectors make both Edman and

Dansyl subtractive methods routine.

Top support. More than routine is JEOL

service that comes with every instrument.

It's the equal of the instruments in refinement,

speed and accuracy. Our service stands
ahead of others and behind our 47K and 6AH. All are at the
top of their field, individually or working together. [J Learn
more from the Automated Analyzer Division, JEOL, 235
Birchwood Ave., Cranford, N.J. 07016. Tel. (201)
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INSTRUMENTATION: Scanning Electron Microscopes / Electron Microscopes / X-ray Microprobes / NMR Spectrometers / Mass Spectrom-
eters /ESR S‘Eectrometers / Laser Raman Spectrophotometers / Gas Chromatographs / Laboratory Computers / X-ray Diffractometers /
Amino Acid Analyzers / Sequence Analyzers / Electron Beam Apparatus.

WORLDWIDE: 16, Avenue de Colmar, 92 Rueil-Malmaison (Paris) / Grove Park, Edgware Road, Colindale, London N.W.9 / 3-3-1 Marunouchi,
Chiyoda-ku, Tokyo 100 / 477 Riverside Avenue, Medford, (Beston) Massachusetts 02155 / Australia and New Zealand, Austria, Benelux,
Brazil, Canada, Colombia, Germany, Italy, Scandinavia and Finland, South Africa, Spain and Portugal, Switzerland, Venezuela.



Some things are changing for the better.

And now, Model 30:
the world’s most powerful and versatile calculator.
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Many people know us as an instrument manufacturer:

we make more than 2,000 products for measurement, test and analysis.

Others know us as a computer company: more than

10,000 own our calculators and computers. We prefer to think

that our business is to serve your measurement and computation needs.

A way to manage airport noise.

Aircraft engine noise — from more and bigger planes
taking off and landing more frequently — is now a bona
fide environmental problem. As the volume of air traffic
grows and our population expands to surround
previously remote airport areas, the need for effective
noise control is essential.

The ideal solution is to stop this noise at its source
by designing quieter engines, or by retrofitting th(_a
world’s current fleets with noise-suppressing engine
nacelles, but this will take time to implement.

Until then, many airports are finding an interim
solution by developing noise abatement techniques for
landing and take-off operations. To help establish and
validate these technigues, some major airports with

A typical noise violation report generated by HP’s noise monitoring system.

acute noise problems are using HP Aircraft Noise
Monitoring systems.

These systems operate automatically and around
the clock. Special microphones monitor noise from
different locations in the airport vicinity. This information
is relayed to a central location where the data is
continuously analyzed and reported so that airport
operations can immediately advise pilots of noise
irregularities and violations.

HP noise monitoring systems are now operating at
international airports in Los Angeles, Sydney, Geneva,
Zurich and Stuttgart (and soon, in London and
Manchester).

If you have any relationship to this issue of airport
noise, we’'d be happy to send you information on our
system. The noise won’t go away, but our system will
help make it more manageable.

SINGLE EVENT NOISE VIOLATIONS

DATE TIME NMS RANGE SETNL MNL LINIT
1:23:72 @:13:25 4 1] 85 1@2.5 185
1:23:72 @:13:54 7 an a5 P4.8 125
1:23:7¢ B:14: 8 10 12} 85 97.7 120
L:23:72 B:%7:45 12 1] a5 121.8 125
1:23:72 f:28: 8 1 aa 38 84.9 110
L:23:7¢ B:18:12 14 L2 85 99.b i@
1:23:72 B:18:55 11 1] a5 184.7 185
1:23:72 B:19:25 2 a9 90 485.3 118
L:23:7e @:c@: @ 8 42 78 q2.8 95

SENEL

L14.7
113.2
184.3
11k.9

k.3
187.8
112.7

9.8
12@.5

NMS: microphone location by number.

RANGE: indicates the lowest value in
dB of the dynamic range at

microphone location.

the threshold noise dB level.
If a noise event occurs at or above
this level, a report is generated.

the maximum dB which
occurred during the noise event.

when this dB noise level is
exceeded in a single event, audible
and visual alarms are initiated.

noise exposure level for the event:
a time period/dB relationship.

COMMENT
fﬁ;%/(z 47 SETNL:
MNL:

CAL
LIMIT:

SENEL:

You can detect the real cause and true
effect of vibrations and noise.

A trained ear can pinpoint the pitch of a pure note
within a few cycles per second. But, given a complex
mixture of sounds or other types of signals — like an
automobile vibration, or an underwater sound — it takes
more than a trained ear to identify the basic frequencies
that make up the mixture. Scientists and engineers
find it highly useful, and sometimes essential, to trace
or identify a low frequency signal through a mechanical
structure. And they often need this information on the
spot — in real-time as an event is taking place.

It is now possible to bring real-time signal
analysis to the lower frequencies of vibration and sound
with computers and the fast Fourier transform: HP’s
Fourier Analyzer.

H i
T N
i [k
FREQUENCY ~ W,

Seng a vibration through a pump with a known force (such as a hammer
equipped with a load cell); obtain the output (from an accelerometer); display
the transfer function on an HP Fourier Analyzer and you immediately learn the
natural resonant frequencies of the pump, (see the above diagram). With this

information, you can redesign to avoid resonance (vibrations) problems which
might loosen connections or cause failure.
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Here are a few practical examples of how
it can be used.

* Testing mechanical components such as axles,
differentials, and motors to assure their quality.
* Monitoring machines (power turbines, pumps, power
tools) to determine when maintenance work should
be done — before a breakdown.
* Analyzing structures, i.e., buildings, bridges, vehicle
frames, airplane wings for improvement in design and
resistance to failure.

If you think you have a problem that might yield to
the HP Fourier Analyzer, ask for a free brochure.

For more information on the products described in these
pages, fill out the coupon or write to: Hewlett-Packard,
1507 Page Mill Road, Palo Alto, California 94304,

HEWLETT (hp; PACKARD

00223

HP sales, service and support in 172 cities in 65 countries.

A RN NN AN NS E N EEAR AN RN NN RN RN R B R AN SN
Please send me information on the following:

{ ) HP Model 30 Calculator

{ ) HP Aircraft Noise Monitoring System

( ) HP Fourier Analyzer

Name

Title

Company

Address.

City State Zip










Why we think

Brush recorders are
your best choices.

CLEANEST TRACES. \Whenyou say hello to
your Brush Recorder, you say good-bye to
smudging, smearing, skipping and puddling
traces. The reason: pressurized inking that
forces a crisp, clean trace not just onto, but
into the paper. Our pens never need priming,
even after long periods of not being used. i nes PRy
ACCURACY. Another plus for the Brush Recorders is our Metrisite® non-contact
servo-loop feedback device. A system so accurate it enforces
pen positioning at better than 9912% linearity.
LOW MAINTENANCE. We've carefully designed
each instrument to require minimal care. For
example, our Metrisite system eliminates bother-
some maintenance problems. Like dirty pots, wear,
~J cleaning. The Metrisite also eliminates slide wires
and all the maintenance problems that go with them.
Besides, we put every instrument through quality control
checks that simply don't forgive mistakes. p—@y==
Electronics are all solid-state in the recorders. And |
most models come in either portable or rack-mounted |
versions. All of them are compatible with our wide range of [
signal conditioners, so you can get the exact signal condi- £
tioners to suit your requirements.
If youd like to know more about Brush Recorders, contact |
your nearest Gould Sales Engineer or Representative. Or write |
for detailed performance information and specifications. Gould |
Inc., Instrument Systems Division, 3631 Perkins Avenue, Cleve- @52
land,Ohio 44114 or RueVan Boeckel 38, Brussels 1140, Belgium. |

‘ _____

BRUSH INSTRUMENTS



GENERAL PURPOSE

y L B
BRUSH 222 « 2-CHANNEL. Portable
battery operated version of popular
Brush 220 recorder. Internal re-
charger. 30Hz frequency response.
Sensitivity ImV/div. to 500V f.s.

BRUSH 440 « 4-CHANNEL. De-
signed for maximum versatility at low
cost per channel. 40Hz frequency
response.

BRUSH 260 » 6-CHANNEL. High
precision and maximum operator
convenience. Built-in preamps.
1mV/div. to 500V {.s. sensitivity.

BRUSH 481 « 8-CHANNEL. Our
newest 1mV/div. to 500 V fs. sensi-
tivity. Model 480 available without
preamps.

HIGH PERFORMANCE

BRUSH 250 SINGLE CHANNEL.
Fastest, most versatile strip-chart re-
corder anywhere. Useful response
to 100Hz. Detachable chart paper
magazine.

BRUSH 240 « 4-CHANNEL. Fre-
quency response to 55Hz on 40mm
and 35Hz on 80mm channels.

BRUSH 280 « 2-CHANNEL. Double
width 80mm channels. Built-in
preamps. 35Hz frequency response.

BRUSH 200 « 8-CHANNEL. The
world's standard for high perfor-
mance recorders. Tailored to your
specific requirements.

SPECIAL PURPOSE

BRUSH 2300 LIGHTBEAM OSCIL-
LOGRAPH. Dual tungsten filament
optical oscillograph. From 1 to 16
channels. To 1000Hz response.

BRUSH 816 « 8-CHANNEL HI-
SPEED MULTIPOINT Scans and
displays up to 8 channels. Data is
recorded at a rate adjustable from 2
seconds per point to 16 points per
second.

BRUSH 511 DIGITAL PLOTTER.
Absolute coordinate plotter. Non-
cumulative errors. No permanent
offsets due to transmission line dis-
turbances. 99.85% linearity.

BRUSH 500 X-Y RECORDER. A
rugged, low-priced recorder. 99.85%
linearity. Pressurized ink writing.
Electrostatic hold-down. Built-in
preamps.

Circle No. 5 on Readers’ Service Card
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Whin hi- blood fraction.

Human blood has several fractions
of intense interest to immunologists
and clinical researchers. Responding
to this interest, we turned certain of
our more sophisticated purification
techniques to the problem and came
up with a selected group of products
obtained from human blood. Six of
these — Alpha-1-antitrypsin, Carbonic
anhydrase B and C, Gamma globulin
G heavy and light chains, and Plas-
minogen — are offered commercially
for the first time. Others, Gamma

Circle No. 3 on Readers’ Service Card

globulin G and Albumin, are offered
in purities and homogeneities surpass-
ing all other preparations previously
available. Pictured above are crystal-
line Fc fragments from pooled human
gamma globulin.

Such purification is achieved
through the use of such advanced tech-
niques as ion exchange gel permeation
and affinity chromatography,
expertise we have gained “”I“
through years of preparing
high-purity research enzymes.

WORTHINGTON

The blood fractions are fully char-
acterized through disc gel electro-
phoresis, ultra-centrifugation, and
amino acid and immunochemical
analysis. Together, they provide the
researcher with new tools for investi-
gations in such dynamic fields as
immunology and blood component
therapy.

Prices and specifications are
listed in the current Worthing-
ton Research Products catalog,
available on request.

Worthington Biochemical Corporation 'll Freehold, New Jersey 07728 U.S.A.




ZEISS instruments for the researcher
and the laboratory

EM 9 S-2 Electron Microscope

7A point-to-point resolution. Fully automatic camera system. £x-
tremely simple to operate. Small size. Big performance. Low price.
Zoom or fixed-step magnifications from 30x to 60,000x—distortion
free. Multiple (21 openings) thin-metal film aperture. Specimen
exchange through foolproof airlock in 8 secs; stereo tilt. Circle 21

on Reader Service Card.

Reader Service Card.

New EM 10 High-Resolution Electron Microscope

3.54 point-to-point resolution. All solid-state circuitry. Compact,
foolproof. New unique focusing aid for entire range of
100x-200,000x. Multiple specimen holder and universal specimen
handling facilities. Fully automatic 3%x4”, 70mm, and 35mm
camera systems. Unique S-character automatic data imprint. Full
X-ray protection for operator under all conditions. Circle 22 on

Particle Size Analyzer TGZ 3A

for Automatic Data Analysis

Measures and counts particles directly
from electron micrograph or photomi-
crograph. Of great value in air pollution
studies. Provision for on-line or off-line
computer analysis. Shown here is the
automatic model. Circle 23 on Reader
Service Card.

Zoom Stereomicroscope IV

(Shown with optional beam splitter,
35mm camera attachment and auxiliary
viewing tube.) Compact. Stable. Preci-
sion-engineered. Unique parfocal zoom
system. For reflected and transmitted
light. Koehler illumination. Drawing at-
tachment available. Circle 24 on Reader
Service Card.

THE GREAT NAME IN OPTICS

WEST GERMANY

444 FIFTH AVENUE
NEW YORK, N. Y. 10018
PHONE: (212) 736-6070

Nationwide Service for all Instruments.




ZEISS—the great name in optics

Standard RA Routine and

Research Microscope

Great versatility and Zeiss quality at low
price. Features include: integral low-
voltage illuminator; centerable con-
denser carrier; permanent or inter-
changeable nosepiece; selection of
stages; .combined coarse-fine focusing
drives. Accessories for all microscope
techniques, including fluorescence and
Nomarski. Same wide line of photo-
graphic attachments as for the WL. Circle
25 on Reader Service Card.

Standard WL Research Microscope

(Shown with 4”x 5”Polaroid®.) Accepts
also 35mm manual and automatic
cameras, and 3%"” x 4%"”. Features in-
clude all those of the RA Microscope,
plus an independent fine-focus for criti-
cal work, interchangeable stages and
condenser holders for the researcher
with frequent need to change modes.
Circle 26 on Reader Service Card.

Universal Microscope

(Shown with Automatic 35mm Camera
and Fluorescence attachments.) Rec-
ognized as “the closest approach to a
universal microscope.” Fully inter-
changeable optics and components for
transmitted and reflected-light, bright-
field and dark-field, Nomarski interfer-
ence contrast, phase contrast, polariza-
tion, fluorescence, Epi-fluorescence, and
U.V. Circle 27 on Reader Service Card.

Standard UPL Inverted Microscope
Ideal for tissue culture work. Features
include: high stability; Koehler illumina-
tion; easy viewing and adjustment; rapid
tube-changing; minute-displacement
mechanical stage. Magnifications cover
the range from 50X to 1000X. Circle 31
on Reader Service Card.

Tessovar

(With type C-35 CS-matic camera on C.
stand, two 6-V, 15-W epi-illuminators.) A
unique instrument for photomacro-
graphy. Zoom optics instead of buiky
bellows. Continuous magnifications from
0.8X to 12.8X at 3 fixed working dis-
tances. Flat-field optics. Camera backs
available for 35mm, Polaroid® 3%” x
4%” and larger formats, manual or auto-
matic. Many other stands and options
available. Circle 32 on Reader Service
Card.

Microscope Photometer 01
Used with Zeiss Research Microscopes
for quantitative determinations of ab-
sorbance, transmittance, reflectance,
fluorescence. Measures fields as small
as 0.5 p with circular and rectangular
adjustable diaphragms. 4-digit display,
zero-suppression, scale expansion.
Linear analog and BCD output. Converts
into automatic scanning microscope.
Circle 33 on Reader Service Card.




——for qualitative microscopy and
quantitative image analysis

Photomicroscope 1l

The same stand, optics and accessories
as the great Universal Microscope —
with the addition of a built-in, com-
pletely automatic push-button 35mm
camera system. Automatic exposure
control for all films, color and black &
white, rated from 2% to 8000 ASA. Auto-
matic film advance. Foolproof. Exposure
times down to 1/100 sec. Circle 28 on
Reader Service Card.

Ultraphot Il

A complete photomicrographic and
photomacrographic laboratory. For all
microscope techniques. Built-in auto-
matic 4 x 5 camera system; also accepts
Polaroid® and 35 mm. Continuous mag-
nification from 2.5X to the limits of light
microscopy. Choice of 5 light sources, 3
can be simultaneously affixed—switch
from one to another, or combine two,
with the flip of a lever. Circle 29 on
Reader Service Card.

Revolver Microprojector

A compact and’self-contained micropro-
jection system. Permanently mounted
25mm and 40mm Luminar objectives
for low-power projection. Other objec-
tives include 6.3X, 16X, 32X Planachro-
mats plus choice of 63X or 100X oil-
immersion. Choice of four projectives for
various projection distances. Accepts
either metal-halide or mercury lamps.
Circle 30 on Reader Service Card.

Scanning Microscope Photometer 05

For automatic quantitative micropho-
tometry in on- and off-line systems.
Determines with high accuracy and
reproducibility: absorbance, transmit-
tance, reflectance, fluorescence. Point-
by-point scan of 0.5 pu minimum steps,
240 steps/sec., max. area 75 X 25 mm.
Light sources and optics for visible and
U.V. regions. Circle 34 on Reader Serv-
ice Card.

Micro-Videomat

Microscope with Plumbicon Video
camera for quantitative image analysis.
Direct, rapid determinations of area
fractions, particle count, size distribu-
tion, diameters. Automatic intensity
control, shading correctors, image rota-

tion. Accepts automatic scanning stage. -

For automatic operation, measurement,
data acquisition and printout. Circle 35
on Reader Service Card.

Universal Cut-All Microtome

Cuts anything from paraffin to steel. Any
object size up to 40mm diameter can be
accommodated. Produces uniform serial
sections from 30 down to 0.1 micron.
Largely automated, easy to operate even
by relatively inexperienced personnel.
Has zoom stereomicroscope with tiltable
mirror. Exceptional precision and sta-
bility. Circle 36 on Reader Service Card.




ZEISS instruments for precision
optical-analytical determinations

Chromatogram Spectrophotometer for TLC
Most versatile instrument on the market.
For the determination of reflectance, ab-
sorbance, fluorescence, and transmit-
tance of TL chromatograms on paper,
film, acetate, and acrylamide gels.
Automatic scanning and static measure-
ments. Variable slit width and height,
and variable circular image. Wavelength
range 200-2500nm. 4-digit display,
variable time-averaging, zero-suppres-
sion, scale expansion, linear analog
output for recorder and BCD for printer
or other peripheral equipment. Can be
changed to a standard spectrophotom-
eter in seconds. Circle 37 on Reader
Service Card.

Recording Spectrophotometer for

Color Measurement DMC 25
Double-monochromator system assures
highest spectral accuracy and purity.
For reflectance, transmittance, or fluo-
rescence measurements. Selection of
illuminants A, C, D, E. Extended spectral
range from 200 to 2500nm. Built-in com-
puter and interface take full advantage
of the versatility and high accuracy of
the DMC 25. Automatic determination of
tristimulus values, X & Y coordinates,
color differences and k/s. Programs for
all color computations and printout.
Circle 38 on Reader Service Card.

Double Beam Recording
Spectrophotometer DMR-21

For range 185 to 2500nm. Accuracies of
0.05nm in the UV and 0.3nm in the
visible. Wavelength scale linear scan-
ning. Eight wavelength presentations:
0.1 to 1.0nm/mm and 1.0 to 10nm/mm.,
Chart Speed from 5.5mm/sec. to
20mm/hour; pen response 0.5 sec. Six
transmission and six absorbance ranges.
Scale expansion O to 0.1 Reflectance at-
tachment for monochromatic and poly-
chromatic illumination available. Circle
390n Reader Service Card.

Spectrophotometer PMQ Iil

Highest accuracy, most dependable performance of any emission and
absorption spectrophotometer in the 185-2500nm range. Fluorescence
and reflectance attachments. 4-digit indicator for T, A, and C. Zero sup-
pression and scale expansion. Linear analog and BCD output. Flame
Attachment FA-2 permits complete AA and flame emission analyses.
Circle 40 on Reader Service Card. For data on Automatic Sample Changer
for kinetic studies, circle 41; FA-2, circle 42

THE GREAT NAME IN OPTICS

SHOWROOMS IN: BOSTON, CHICAGO,
COLUMBUS, HOUSTON, LOS ANGELES,
SAN FRANCISCO, WASHINGTON, D. C,,
MONTREAL, TORONTO, VANCOUVER.




We make stills that make distilled water.
Even for people who sell it in bottles.

It costs less to make your own distilled
water with one of our stills than buy it
from people who sell it in bottles.

We know.

We've been making stills and water
purification equipment for almost
one-hundred years. Whatever kind of
water you need in your lab or business,
we've got something that can make
it cheaper.

We make stills that make a little or a lot
of distilled water. From ¥z to 1000 gallons
an hour. Distilled water that's sterile and
pyrogen free with less than 1 ppm total

dissolved solids*.

And we make modular stills so you can
make the Barnstead system you buy
today give you the water you need tomor-
row. You don't have to buy a lot of water
equipment you don’t need. Until you
need it.

We make our stills with metal and line
them with pure tin. Because pure tin just
won't contaminate. And metal just
won't shatter.

And we make both automatic and
manual operating stills.

Some with storage tanks and some

without. Plus all the meters and acces-
sories that make it easier to make your
own distilled water whenever you need it.
If you have any reason to use distilled
water, you have every reason to talk to
your laboratory supply dealer about us.
Barnstead. The people who know every-
thing you need to know about water.
*Values will vary depending upon local water conditions

A BARNSTEAD

SYBRON CORPORATION
225 Rivermoor Street, Boston, Mass. 02132

Use the reader service card in this book to get our complete “Pick-A-Still”’ Catalog.

Circle No. 11 on Readers’ Service Card




The Sargent-Welch
technical sales
representative gets his
paycheck from us—but
he earns it by working
for you. He's a technical
man who can answer
your questions and
help you with vour

lab problems. When
he takes an order

from you, he follows
through to see that
your delivery re-
quirements are met
and he checks

back to see

that everything’s
running smoothly.

The Sargent-Welch
representative knows
about the 43,000

items carried in our
catalogs—and he can tell
vou about all the latest
laboratnr}' instruments
and equipment, too

new to be in the catalog.

Tell him what your needs
are—he’s dedicated to
doing a job for you. He'll
be there when you

need him.

b
ourman in&s. ..

Your full line distributor of scientific

instruments, apparatus, chemicals

Sargent-Welch Scientific Company

7300 N. Linder Ave. * Skokie, Ill. 60076
(312) 677-0600
Anaheim/Birmingham/Chicago/Cincinnati
Cleveland/Dallas/Denver/Detroit/
Springfield, N.J./Toronto/Montreal
Vancouver

Circle No. 49 on Readers’ Service Card




an ISCO
Golden triever

fetches fractions
with a flourish

Retrieve your fractions with con-

venience and versatility you’ve never
had before.

¢ Delay timer. Synchronizes actual
tube contents with recorder event
marks. No manual compensation
for flow cell-to-test tube lag.

* Electronic digital readout. Illumi-
nated solid state numerals indi-
cate time or drops per tube, or
complete racks filled. Words tell
exact stage of operation.

® Easy to clean. The entire shifting
mechanism with all mechanical
parts lifts off and can be sub-
merged for cleaning. Other parts
are under splash covers.

¢ One rack fits 10 to 18mm diam-
eter tubes. No extra set of racks
to buy. No adapters required.

¢ Reliable operation. One motor.
No chains, belts, or ratchets. No
mechanical counter. All counting
is 100% electronic.

Colden Retrievers start at
$875. All ISCO fraction collec-
tors and absorbance monitors, plus
more instruments for liquid chroma-
tography or other kinds of biochem-
ical research, are described in ISCO’s
catalog. Send for your copy today.

oCO

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 434-0231
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p. 1216; 21 July, p. 239; 1 Sept., p. 776;
13 Oct., p. 145) concerning the massive
use of environmental modification, in-
cluding weather control, in Southeast
Asia to consider that the experience
gained in peaceful geophysical modifica-
tion can be quickly turned to other pur-
poses less helpful to mankind.

To the extent that any one of these
hypotheses is valid, the social scientist
committed both to rational analysis and
to responsibility for his or her actions is
in a dilemma. If the limits of the analy-
sis or its possible misuse are great, would
society be better off without it? I think in
some cases the answer must be yes, as
much in social science as in new technol-
ogy. Indeed to the extent that social sci-
ence becomes important (that is, people
really take it seriously) social scientists
must be as self-critical and responsible
about their methods and their possible
abuse and misuse as technologists
should be about their inventions. In
some cases where uncertainty is very
great, it may be as irresponsible to ad-
vocate a decision-making methodology
that does nothing to really reduce the
uncertainty or to control its use as it
is to build an SST. At the very least,
until we can take into account both
the limits and unintended use of deci-
sion analysis, we should be cautious in
its advocacy. And in areas of great
scientific unknowns, such as weather
modification, where heavy pressure
exists for its “arational” use and some
pressure for its amoral use, extreme cau-
tion is indicated.

RoBERT W. KATES
Graduate School of Geography,
Clark University,
Worcester, Massachusetts 01610
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Power is correct in suggesting that
rainfall and steering effects are im-
portant issues in hurricane seeding.
Another important factor is storm tide,
which can be affected significantly by
coastal geography. These effects might
be of critical importance in the tactical
decision to seed a particular hurricane.

As the full report referenced in our
article shows, present knowledge con-
cerning these factors is consistent with
our strategic recommendation to permit,
as an emergency measure, the seeding of
some hurricanes threatening a coastal
area.

It is possible to conduct a decision
analysis to determine the value of
research on hurricane steering. How-
ever, our discussions with meteorolo-
gists have indicated that while the
ability to steer hurricanes would be
valuable, this ability is unlikely to result
from a research program. Consequently,
it is not clear that the decision analysis
of steering research would demonstrate
that the research has a high value.

On the question of loss of life, we
found that, given the effective hurricane
warnings provided by the U.S, Weather
Service, the expected number of lives
lost in a present-day hurricane is rela-
tively small. If these lives are valued
for decision-making purposes in a range
from $100,000 to $300,000 each, they
constitute an expected loss of only
about one-tenth the expected property
damage for the hurricane. Furthermore,
since storms that damage less property
also tend to kill fewer people, the case
for removing the prohibition against
seeding is only strengthened by includ-
ing human loss.

We direct our commentary on Kates’s
letter to the three hypotheses he sug-
gests for the nature of decision analysis.

Hypothesis H, is that decision analy-
sis systematically excludes significant
aspects of the problem because they are
uncertain or improbable. Anyone fa-
miliar with decision analysis knows
that its procedures involve not exclud-
ing, but discovering and emphasizing,
significant aspects of the problem. In
fact, decision analysis is uniquely con-
cerned with assessing probabilities and
their implications. Kates presents no
evidence that our recommendations
would be changed by additional analy-
sis of any of the factors he mentions.

Hypothesis H, is that decision analy-
sis might be misused. We agree that
anything from hammers to medicine
may be misused, but we find no logical
argument that they should be unused.
Moreover, Kates presents no evidence
that our hurricane analysis has been
or will be misused.

Hypothesis Hj is that decision analy-
sis might be used for amoral purposes.
Presuming that amoral means immoral,
we can only reiterate that the fact that
hammers and medicine can be instru-
ments of crime is no argument for
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discontinuing their production. Kates
presents no evidence that our analysis
has been or will be used for immoral
purposes.
But Kates’s hypotheses do not form
a collectively exhaustive set. We would
like to include a fourth hypothesis,
H,: Decision analysis is a rational
method for displaying and balancing
the important uncertain, complex, and
dynamic factors that surround a deci-
sion. We leave it to others to judge
whether this hypothesis is supported
by our work.
RoNaLD A. HowarD
Department of Engineering—Economic
Systems, Stanford University,
Stanford, California 94301
JAMEs E. MATHESON
D. WaRNER NORTH
Decision Analysis Group,
Stanford Research Institute,
Menlo Park. California 94025

Thermodynamics and Information

Witold Brostow, in his discussion of
information theory and thermody-
namics (13 Oct., p. 123), says that “It
took some years after Jaynes’s paper . . .
until books of statistical mechanics
based on information theory began to
appear.” He thus overlooks the pioneer-
ing textbook by Myron Tribus entitled
Thermostatics and Thermodynamics (1),
which was published in 1961,

ROBERT LEMLICH
Department of Chemical and Nuclear
Engineering, University of Cincinnati,
Cincinnati, Ohio 45221

References

1. M. Tribus, Thermostatics and Thermodynamics
(Van Nostrand, New York, 1961).

I gladly accept Robert Lemlich’s cor-
rection. I have also learned from Rolf
A. Haugan of Pergamon Press that An
Introduction to Equilibrium Thermody-
namics by Bernard Morrill has just been
published—with a chapter on Jaynes
formalism. Apart from this, Joel H. Hil-
debrand writes me that, after spending
the academic year 1906—07 with Nernst
in Berlin, he independently derived the
Gibbs-Duhem equation (not mentioned
in Nernst’s book). He concludes now
that, “There is great reward from get-
ting answers out of one’s head instead
of from a book.”

WitoLpD BrosTtow
Département de Chimie,
Université de Montréal,
Montréal 101, Québec, Canada
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assured safety
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MEETS YOUR EXACT REQUIREMENTS IN

guinea pigs

Camm Research Institute, Inc.
414 Black Oak Ridge Road / Wayne, N.J. 07470
Tel. 201/694-0703
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As a leader in breeding and producing
guinea pigs, CAMM fully recognizes

its obligation to provide you with the best
animal models possible.

Every safeguard is observed to insure that
all animal models delivered to you are
healthy representatives of the species.

CAMM has installed the latest in
monitoring devices and electronic controls
to guarantee that the guinea pigs you
order from CAMM will arrive ready for your
most exacting research and diagnostic
studies.
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Model KM

Developed in collaboration with Dr. S. Kuby of the Enzyme
Institute, University of Wisconsin, Madison.

EUROPEAN Manufacturing Branch:
Gilson Medical Electronics (FRANCE)
69, Rue Gambetta « 95 — Villiers-Le-Bel, France

GISON

Circle No. 8 on Readers’ Service Card

New Clark-type electrode assembly can be
used with Gilson Model KM or Model K
Oxygraphs without modification. The Clark-
type electrode eliminates the problems which
occur when using a bare platinum electrode
with high protein concentrations and particle
suspensions such as whole blood and bac-
teria, and permits the use of the polarg-
graphic method in nonconductive solutions
The response time is only slightly greater
than that of the bare platinum electrode.

® SENSITIVITY
® RESPONSIVENESS
® STABILITY

A recording oscillating oxygen cathode, the

OXYGRAPH is a specific application of polaro-
graphic analysis. A single polarizable micro
platinum cathode is coupled by a saturated KCI
salt bridge to a nonpolarizable saturated calo-
mel reference anode. Instead of recording a
complete current-potential curve, only the limit-
ing current (that current which is limited by the
concentration of oxygen in solution) is recorded
at an applied constant polarizing voltage, of
about —0.6 volts with respect to the anode,
across the indicator polarizable cathode.

® A micro platinum cathode for recording rapid
changes of oxygen concentration in solution

@ Large 20-cm span along the y-axis for a high
degree of accuracy

@ Sensitivity from ten- to a thousandfold greater
than that of conventional gasometric methods
for 0, determinations

@ Rapidity of measurements and ease of con-
tinuous recording permit accurate determina-
tions of very rapid reactions involving molecular
oxygen in solution

WRITE!

GILSON MEDICAL ELECTRONICS
Middleton, Wisconsin 53562
Telephone 608/836-1551
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We Are the Government, You and I

This past December, for the first time since 1896, the election of the
AAAS’s new officers reflected the expressed preference of the Associa-
tion’s members. The election results are given in the report of the 1972
Council meeting contained in this issue of Science. That meeting was of
historic importance, for the new constitution, approved a year ago and
put in force with the adoption of bylaws presented to the 1972 Council,
gives rank-and-file members rights they did not even have when the Asso-
ciation was so young and small that its entire membership could meet
together in one room and elect officers on the spot.

First, all members are eligible to hold elective positions in the Asso-
ciation.

Second, all members are eligible to participate in the annual election of
the President-Elect, members of the Board of Directors, and members of
the Committee on Nominations. In addition, they may petition to place
names in nomination for any of these positions.

Third, the Council, now to be composed of some 95 members, will be
elected by the membership, acting through particular constituencies. Ac-
cordingly, the Association will be divided into electorates, each with
proportional representation on the Council. The 20 sections of the Asso-
ciation and the new Section X-General, to be established this year, will
serve as the electorates.

I have recently written to all members to ask them to designate the
section through which they wish to exercise their right of franchise. Let
me urge now that each member give this request his prompt and serious
attention, for if he is to be eligible for positions to be filled by his elec-
torate and if he is to participate in its election process, his name must
appear on its rolls.

Members of each electorate will fill the following positions: Council
delegates, members of the electorate’s nominating committee, section
chairman—elect, and member-at-large of the section committee. As in
the case of the general officers, candidates may be nominated by petition.

Fourth, members will have the right—which I hope they shall never
have occasion to exercise—of recalling elected members of the Board.
A proposal to recall may be initiated by a member of Council during a
meeting of the Council. If three-fourths of the members present so vote,
the issue will be submitted to the membership by mail ballot.

Finally, to ensure these rights in perpetuity, the new constitution can
be amended only by vote of the membership at large. While the bylaws
are amendable by the Council, members may also propose amendments
by petition.

The new constitution and bylaws were published in the November
1972 AAAS Bulletin. A list of changes approved at the 1972 Council
meeting is given on pages 823 and 824 of this issue.

The AAAS officers and staff now face the monumental task of devel-
oping and instituting the complicated procedures required by the new
constitution and bylaws. The election schedule this year will be tight, for
we must first convert the present addressing system to computer, as well
as ascertain the electorate in which each member wishes to vote. A final
reminder: We have mailed each of you who is a member a postcard on
which to designate your electorate. By returning it without delay, you
can help us keep on schedule and at the same time ensure that you will
be able to exercise your full rights as a member.—WiLLIAM BEvaN



For laboratories weighing costs
as well as samples, a precision
top-loader for only $415.

Today more than ever before, cost is a
major consideration when purchasing new
laboratory equipment. If your lab needs a
modern, efficient top-loading balance, the
Sartorius 1104 is your best answer from every
standpoint, including price.

The 1104 is a precision-made torsion
balance with 1,000 g capacity/0.1 g ac-
curacy, ideally suited. for a wide variety of
student, research and industrial applications.
Design-wise, it incorporates many advanced
features: all-digital readout, full-range optical
scale, built-in mechanical taring, readings in
less than 3 seconds, no beam oscillation, and
no weights to handle or dial in. A non-fatigu-
ing torsion band system eliminates the need
for knife'edges.

At only $415, there is no better balance
buy than the 1104. Greater accuracy, if
needed, is available with the Sartorius 1106

\ (200 g capacity/0.015 g accuracy) at $455.
To find out more about these models,

send for our free balance catalog. Just
\ write: Sartorius Division, Brinkmann
Instruments, Cantiogue Road, West-
‘bury, New York 11590.

- balances




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

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

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

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

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

Scientific Photography Markets
Rochester, N.Y. 14650

[J Please send publication P-302 on
Kopbak Photomicrography Color
Film 2483.

[J Please add my name to your mail-
ing list.
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Once you've seen PDP1145's
tolook at other medium

The system you see here hasa 1200
CPM card reader. A 1200 LPM 132 column
line printer. 20 million word disk drive.
They’re big peripherals because PDP-
11/45is a big computer.

Big in performance. With 300 nano-
second instruction execution. 300 nano-

second solid state memory. 64 bit multi-
accumulator floating point hardware.
Memory expansion to 248K bytes. Dual
ported memory. Sixteen general purpose
registers.

That's medium-scale capability. But

at prices you could never buy medium-
scale systems for. We've already deliv-
ered hundreds of systems. Some as small
as $25,000, many as big as $250,000.

It's still very much a PDP-11. You
can hook up any of the 60 PDP-11 periph-
erals, use any of the huge PDP-11 soft-




peripherals,you’ll never be able
scale systems the same way.

ware library, and do whatever you want  ment Corporation, Maynard, Mass.
done. Communications. Time-sharing.  01754. (617) 897-5111. European head- t
Batch. Real time. You name it. quarters: 81 route del’Aire, 1211 Geneva

Now you have someidea of why 26. Tel: 4279 50. Digital Equipment of
PDP-11/45is quickly becoming the hot-  Canada Ltd., P.O. Box 11500, Ottawa,
test selling computer we've evermade.  Ontario K2H 8K8. (613) 592-5111.

Get the literature and you'll want
to get the computer. Write Digital Equip- n,ﬁﬁf: E’u’fpgn‘;‘éii"&‘f;ﬂ;"?.i'n"v“’
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fhe longuage of science

soberng 1acts

The Biology of Alchoholism

Edited by Benjamin Kissin and Henri Begleiter
Downstate Medical Center

reviews of Volume 1
“...a well-developed, systematic treatise...”
—American Scientist

“...awelcome and valuable addition...for all those who are
interested in biological aspects of alcoholism.”
—Quarterly Review of Biology

“...the most comprehensive examination to date of current
knowledge on the biological mechanisms involved in the

development of alcoholism.” —Biological Abstracts
Volume 1: Biochemistry 630 pages $32.50
Volume 2: Physiology and Behavior 552 pages $37.50

forthcoming
Volume 3: Clinical Pathology $37.50
Volume: 4: Social Biology $37.50

This series is eligible for a SPECIAL CHARTER SUBSCRIBER'S DIS-
COUNT. SPECIAL CHARTER SUBSCRIBERS will receive a special per
volume price of $32.50. For further information, please contact the
Publishers. Charter Subscriptions are not available in Japan.

PLENUM PUBLISHING CORPORATION

227 West 17 Street, New York, N.Y. 10011
In United Kingdom: 8 Scrubs Lane, Harlesden NW10 6SE, London, England
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The world's leading producer of Elec-
trophoresis equipment and supplies
offers a complete quality line to meet
every laboratory need... yours too. For
superior Electrophoresis, TRY GELMAN!

GELMAN DIGISCREEN®
—The Best word
in Desitometers
from Manual

to Automatic Scan-
ning to completely
Computerized.
Write today.

DELUXE REGULATED
POWER SUPPLY—

Constant current,
constant voltage
mode, solid state
components, burn-
out protection, etc.
Use the finest.

SEPRATEK™ MICRO-
ELECTROPHORESIS
SYSTEM—Simple,
economical, fast...
Everything needed
for easy Electropho-
resis test after test.

GELMAN BUFFERS—
From Hemoglohin
Buffer to High Reso- ‘-
lution Concentrate
(Liguid) means

Quality plus Variety.

GELMAN CONTROLS
—For vital Q.C.
safety: Protein
Controls specific for
; Electrophoresis;
Normal and Ab-
nermal Hemoglobin
Controls. Use them!

R
-~
A

SEPRAPHORE® IlI—
Over 125 Gelman
Electrophoresis
Products, with

this unigue, easy
reading membrane,
assure excellence.
TRY GELMAN!

Write for complete information.

AV GELMAN
%A§ 600 South Wagner Road

Ann Arbor, Michigan 48106
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BOOKS RECEIVED

(Continued from page 791)

Analysis. An Introduction. John L. Chal-
lifour. Benjamin (Addison-Wesley), Read-
ing, Mass., 1972. x, 188 pp., illus. Cloth,
$12.50; paper, $5.95. Mathematics Lecture
Note Series.

Genetic Diversity and Natural Selection.
James Murray. Hafner, New York, 1972.
viii, 128 pp., illus. Paper, $4.25. Univer-
sity Reviews in Biology.

Glucagon. Molecular Physiology, Clini-
cal and Therapeutic Implications. Pierre
J. Lefebvre and Roger H. Unger, Eds.
Pergamon, New York, 1972. xiv, 370 pp.,
illus. $37.50.

Histological Typing of Bone Tumours.
F. Schajowicz, L. V. Ackerman, and H. A.
Sissons in collaboration with L. H. Sobin
and H. Torloni. World Health Organiza-
tion, Geneva, 1972 (U.S. distributor,
American Public Health Association,
Washingten, D.C.). 60 pp. <4 plates. $14.
With 150 slides, boxed, $47. International
Histological Classification of Tumours,
No. 6.

Inflammation. Mechanisms and Control.
Proceedings of a conference, Princeton,
N.J., June 1972. Irwin H. Lepow and Peter
A. Ward, Eds. Academic Press, New York,
1)72. xiv, 410 pp., illus. $12.50.

Inorganic Reaction Mechanisms. Vol. 2,
A Review of the Literature Published be-
tween Sept. 1970 and Nov. 1971..J. Bur-
gess, senior reporter. Chemical Society,
London, 1972. xx, 394 pp., illus. £8.
Specialist Periodical Report.

International Review of Experimental
Pathology. Vol. 11, 1972. G. W. Richter
and M. A. Epstein, Eds. Academic Press,
New York, 1972. xii, 330 pp., illus. $19.50.

Introduction to Graph Theory. Robin J.
Wilson. Academic Press, New York, 1972.
viii, 168 pp., illus. $7.50.

Is My Baby All Right? A Guide to Birth
Defects. Virginia Apgar and Joan Beck.
Illustrated by Ernest W. Beck. Trident,
New York, 1973. 492 pp. $9.95.

Journey through a Part of the United
States of North America in the Years
1844 to 1846. Albert C. Koch. Translated
from the German edition (Dresden, 1847)
and edited by Ernst A. Stadler. Southern
Illinois University Press, Carbondale; Fef-
fer and Simons, London, 1972. xxxvi, 178
pp. + plates. $12.50. Travels on the
Western Waters.

Karst Landforms. Marjorie M. Sweet-
ing. Columbia University Press, New
York, 1973. xvi, 362 pp., illus. $25.

Kuwait. Prospect and Reality. H. V. F.
Winstone and Zahra Freeth. Crane Rus-
sak, New York, 1972. 232 pp., illus.
$20.50.

Lamps and Lighting. S. T. Henderson
and A. M. Marsden, Eds. Crane Russak,
New York, ed. 2, 1972. x, 602 pp., illus.
$20.50.

Length of Stay in PAS Hospitals,
United States, 1971. Commission on Pro-
fessional and Hospital Activities, Ann
Arbor, Mich., 1972. lviii, 164 pp., illus.
Paper, $8.50.

Length of Stay in PAS Hospitals,
United States, Regional, 1971. Commis-
sion on Professional and Hospital Ac-
tivities, Ann Arbor, Mich., 1972. Ixxxii,
636 pp., illus. Paper, $11.

The Living Reef. Corals and Fishes of
Florida, the Bahamas, Bermuda and the
Caribbean. Idaz Greenberg. Illustrated by
Jerry Greenberg. Seahawk Press, Miami,
1972. 110 pp. Paper, $5.95.

The Logit Transformation with Special
Reference to Its Uses in Bioassay. Win-
ifred D. Ashton. Hafner, New York, 1972.
viii, 88 pp., illus. Paper, $8.25. Griffin’s
Statistical Monographs and Courses, No.
32.

Manual of Histopathological Staining
Methods. Frederick A. Putt. Wiley, New
York, 1972, xxiv, 336 pp. $13.95.

Marijuana and Social Evolution. Joel
Simon Hochman. Prentice-Hall, Engle-
wood Cliffs, N.J., 1972. viii, 184 pp.,
illus. $5.95.

The Marmoset Periodontium in Health
and Disease. B. M. Levy, S. Dreizen, and
S. Bernick. Karger, Basel, 1972 (U.S. dis-
tributor, Phiebig, White Plains, N.Y.). vi,
90 pp., illus. $10.95. Monographs in Oral
Science, vol. 1.

Memoirs of the New York Botanical
Garden, Vol. 23, The Botany of the Gua-
yana Highland—Part IX. Bassett Maguire
and collaborators. The Flora of the Meseta
del Cerro Jaua. Julian A. Steyermark, Bas-
sett Maguire, and collaborators. New York
Botanical Garden, Bronx, N.Y., 1972. 892
pp., illus. Paper, $49.

A Method of Obstetrics and Gynaecol-
ogy. lan A. McDonald. Illustrated by
Roberta J. McDonald. Pergamon, Elms-
ford, N.Y., 1972. xii, 544 pp. $16.50.

Methods in Enzymology. Vol. 26, En-
zyme Structure. Part C. C. H, W. Hirs
and Serge N. Timasheff, Eds. Academic
Press, New York, 1972. xvi, 738 pp.,
iltus. $29.50.

Migration of Interacting Systems. L. W.
Nichol and D. J. Winzor. Oxford Uni-
versity Press, New York, 1972, x, 166
pp., illus. $17.75. Monographs on Physi-
cal Biochemistry.

Modal Control. Theory and Applica-
tions. Brian Porter and Roger Crossley.
Taylor and Francis, London; Barnes and
Noble, New York, 1972. xvi, 234 pp.,
‘ilus. $23.75.

Modern Analytical Methods. D. Bet-
teridge and H. E. Hallam. Chemical So-
ciety, London, 1972. viii, 228 pp., illus.
Paper, £2. Chemical Society Monographs
for Teachers, No. 21.

Mblecular Magnetism and Magnetic Res-
onance Spectroscopy. Rollie J. Myers.
Prentice-Hall, Englewood Cliffs, N.J.,
1973. xii, 244 pp., illus. $11.95. Funda-
mental Topics in Physical Chemistry.

mRNA. MSS Information Corp., New
York, 1972. Current Research I, papers
by S. Riva and others. 198 pp., illus. Cur-
rent Research II, papers by S. Peter Niss-
ley and others. 186 pp., illus. Each vol.,
$15.

Neuromuscular Blocking and Stimulat-
ing Agents. J. Cheymol, Ed. Pergamon,
New York, 1973. 2 volumes. Vol. 1, xlvi
pp. + pp. 1-424 4 plates. Vol. 2, xlvi pp.
+ pp. 425-654 -+ plates. $52.50. Inter-
national Encyclopedia of Pharmacology
and Therapeutics, section 14.

Nobel. The Man and His Prizes. Edited
by the Nobel Foundation and W. Odel-
berg. Elsevier, New York, ed. 3, 1972. xii.
660 pp., illus. $22.50.

The North American Species of Psa-
thyrella. Alexander H. Smith. New York
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Because Olympus listened to researchers, we can
offer you the benefits of the modular concept that
builds job flexibility into an already complete re-
search microscope—VANOX-M. Start with bright or
dark field, polarized light, phase contrast, differen-
tial interference contrast, and your choice of tung-
sten, halogen, mercury arc or xenon arc light
sources, with provision for transmitted light ap-
plications. Decide which optical requirements suit
your application and choose from a wide range of
color-corrected, hard-coated lenses. Choose from
three object stages. Then add economy to quality
and flexibility . . . Olympus VANOX-M is moderately
priced. And the VANOX-M is compatible with the
Olympus fully automatic camera system PM-10 with
all variations. For information or to arrange a dem-
onstration write Dept. VM-8. Olympus Corporation
of America, Precision Instrument Division, 2 Nevada
Drive, New Hyde Park, New York 11040.

OLYMPUS

In Canada, write W. Carsen Co. Ltd.. 31 Scarsdale Rd., Don Mills, Ontario
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Cauldyou dry
this tissue
without damage?

You could easily—if you have the Sorvall Critical
Point Drying System. It's a major new asset in
the study of biological samples like the one
shown above (surface of tracheal epithelium,
magnified 17,500 times).

Such specimens are highly vulnerable to distor-
tion by drying. Yet Sorvall’'s system dries them
for microscopic study without damage to delicate
surface details—as you can see here. Uses CO,,
“Freon”* 13 or other gases. Its stainless-steel
chamber accepts S.E.M. stubs, T.E.M. grids, a
standard 22mm square optical microscope cover-
glass or porous containers for small samples.

A clamp-on tank mount saves bench

space. No tools needed for

mounting or operating. Plus
many other advantages.
Why not find out
about all of them?
- Write to Ivan Sorvall,
| Inc., Newtown, Conn.
06470. Or phone
(203) 426-5811.

*Du Pont Trademark.

i
{

Ask for Bulletin 00-000

SORVALL
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The 16S/B is the one camera best able to record faithfully
all the fine detail and all the subtleties of contrast and color
produced by today’s most sophisticated lab microscopes
and research technology. This is because the Arriflex itself
is a quality instrument designed and built to laboratory stand-
ards of precision, high performance and advanced features
O If your responsibility includes the recommendation
and/or purchase of a 16mm motion picture camera for cine-
microscopy, don't fail to see the Arriflex 16S/B. It will match
to perfection all that is best in your laboratory.

Film Registration Movement

The heart of the Arriflex 16S/B is a high
precision registration movement that locates
the film with great precision. It assures opti-
mum picture steadiness and picture detail on
the screen whether the phenomena was re-
corded by extended time lapse techniques or
at camera speeds up to 64 frames per
second.

Mirror-Shutter Reflex Finder

The reflex finder of the Arriflex is based on
the mirror-shutter principle. The most im-
portant characteristic of this construction
is that during the instant when a frame of
film is exposed, there is nothing — neither
prisms nor semi-transparent mirrors — be-
tween the microscope optics and the film
to cause light loss or to degrade image
quality. At the same time, the image in the

for

Gile-
MICIO0S-
copy

at its finest!

AHHIF[E)( 16S/B

camera finder is so bright and sharp, that a
viewing telescope becomes unnecessary and
finally, the microscope binocular eye-piece,
the film and the camera reflex finder can all
be made parfocal.

Rugged Reliability

Arriflex cameras are used in the sub-zero
temperature of the Arctic, in the torrid equa-
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And they perform to perfection. In the labo-
ratory too, where the outcome of days, and
even weeks of meticulous preparation awaits
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of the 16S/B makes it equal to the task.

Write for literature.

ARRI

ARRIFLEX COMPANY OF AMERICA

- P. 0. Box 1050, Woodside, N.Y. 11377
. 1011 Chestnut St., Burbank,Ca.91502

The Arriflex 16S/B shown with
Periscopic Viewfinder Attach-
ment, DOM Single Frame
Motor ‘and_other camera ac-
cessories. The complete setup
includes the Leitz Orthoplan
Research Microscope and
Stand, and 500-watt Xenon
Lamp with Power Supply.
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