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In recent tests, our synthetic secretin
was found to achieve maximum secre-
tory response in rats. A response iden-
tical to that of natural secretin as
supplied by Karolinska Institute, Stock-
holm, Sweden, (1)*

This is good news for researchers
who've had previous problems in ob-
taining and using commercial secretin.
Especially since Schwarz/Mann is able
to produce this new synthetic in
virtually unlimited quantities.

_ratspa
its there

Now research facilities can expand
investigations into this important hor-
mone, particularly as it relates to such
areas as peptic ulcer management,
diagnosis of pancreatic disorders, and
other clinical areas.

Secretin is widely acknowledged to be
a key in the understanding of peptic
ulcers, a disorder that afflicts approx-
imately four million people in the
United States alone. Secretin has been
shown to be an effective inhibitor of

Our new
secretin may be
ynthetic.Butto a
ncreas,

al McCoy.

gastric acid secretion, a primary factor
in the development of peptic ulcer.

If you'd like literature on Schwarz/
Mannsynthetic secretin including prod-
uct data analyses, write: Schwarz/
Mann, Mountain View Avenue, Orange-
burg, New York 10962, Division of
Becton, Dickinson and Company.

#(1)Chey, W.Y., Recent advances in
Gastrointestinal Hormone Research,
Rochester, New York. August 25, 1973,

8\, Schwarz/Mann and BB are trademarks of Becton, Dickinson and Company

Schwarz/Mann
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The American Association for the Advancement of Science was founded in 1848 and incorporated in

ly illustrates the great potential of au-

tomation in the service of the mentally
ill. See page 797. [Sidney Bernstein,
Research Center, Rockland State Hos-

pital, Orangeburg. New York]

1874. Its objects are to further the vmrk of scientists, to facilitate cooperation among them, to

improve the effectiveness of

of human welfare, and to increase public under-

standing and appreciation of the Importsnce ‘and promise of the methods of science in human progress.
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The
RC2-B
Bentrlfuge
. choice of a
. world of
\ researchers

Around the v r!d thousands of e
researchers prgier the Sorvall RC2-B
Automatic Superspeed Refrigerated Centrl-
fuge for routine, RIA and experimental work.
No rival centnfuge has a record that equals the
RC2-B’s long history of scientific successes.

It's the time-proven superspeed performer.

Only the RC2-B gives you Sorvall’s exclusive, L
patented Gyro-Action Direct Drive: unmatched 1or

smooth acceleration, ru _
more, you get speeds pm
48,200 g with a 400 m| rotor anduwt

An electronic control governs speeds ?
750 rpm on up, provides fast acceleration
and maintains pre-set speeds despi |
fluctuations. A superior temperatu
almost impossible for unstable temperatu
your samples.

Other benefits: a big, smooth-walled, stamless steel
chamber. Quiet, easy, pushbutton operatlon Fuss-free
maintenance. Automatic programming with eight angle and
horizontal rotors—plus the extra zonal capability of our
SZ-14 Reorienting Density Gradient Zonal Rotor, which is
free of rotating or complex seal assemblies. The GK
continuous-flow insert in the SZ-14 can process up to \ - -
1,100 ml per minute and collect up to 800 ml of sediment. \.J
The names of Du Pont and Sorvall both stand behind the

performance and service you can count on, with the RC2-B.

For complete details about the world of ways it can help you,

simply write to Du Pont Company, Instrument Products Division,

Sorvall Operations, Newtown, Conn. 06470. Or phone (203) 426- 5811.

Instruments | SORVALI®

Ask for Bulletin SC-11RC2-B

Circle No. 4 on Readers’ Service Card




Life Science Research & Analysis

Varian Instruments for

The Varian Techtron 635...
more answers for less.

If your life science problems can
be resolved by UV-Vis spectroscopy,
chances are the 635 can do it. And for
less—Iless time and trouble, as well as
cost! So...what’s your problem?

1. If you insist on accurate and
reliable results from your routine anal-
yses, you'd do well to select the high
performance 635M with simple push-
button operation and direct meter
readout (recorder optional).

If it’s clinical surveys with
repetitive measurements of similar
samples, the 635D is for you with
4-digit display of concentration. And
this is only the start:

2. When your work load increases,

add this new versatile Auto-50 Sample
Changer with its vacuum sample
transfer. ..

3. or plug in the Digital Printer
for recording results unattended.

4. Need to run multiple samples
simultaneously or run kinetic assays?
Then add this Auto-5 Cell Programmer
with its multi-zero and multi-range
capabilities.

5. Want to follow thermal denatur-
ations or other reactions sensitive to
heat? Just add this Temperature Read-
out Accessory.

6. Monitoring reaction velocities?
Analyzing for components of mixtures?
Then let our Wavelength Programmer

do it automatically, measuring at up

to four wavelengths sequentially. Or
comparing titration curves? Pin-pointing
isosbestic points? This Wavelength
Programmer scans repetitively also!

7. And to overlay your scans, you'll
want our new X-Y Recorder.

8. Or perhaps you must quantitate
proteins in gel separations. Our Gel
Scanner does it better and faster.

Select whichever you need. .. all
reliable, practical solutions ... at
reasonable cost. At Varian we design
simpler ways to answer your life science
problems.

For our new 635 brochure, circle
Reader Service No. 12.




Flameless
Atomic
Absorption...
trace metals in
micro samples.

If your concern is preserving envi-
ronment or conserving life, you would do
well to investigate the new flameless AA
spectroscopy as performed by Varian
Techtron’s Model 1200 with Carbon Rod
Atomizer. This new analytical tool de-
tects trace elements in picogram (10-12gm)
amounts, often 200 times as sensitive as
conventional flame absorption. The min-
iature tube furnace atomizes microliter
samples in seconds.

Trace metals in body fluids or tissue,
in natural waters or effluents, in soils or
produce . . . all are determined with ease,
usually with minimal preparation. Toxic
elements in foods, cadmium in hair,
metallic particulates in air. .. all may be
monitored precisely. This flameless AA
is often the only practical method,
especially where sensitivity or sample
volume is limited. (You can still switch
back to flame absorption whenever you
wish). Ask for brochures on this high
performance Model 1200 AA and the
unique Techtron CRA.

Reader Service No. 13.

The Cary 118...for microliter
samples and much more.

Here's an answer for the dilemma
so common to biochemists: UV absor-
bance measurements of biological
compounds with only micro quantities
available.

The Cary 118 measures samples
as small as 20 microliters. The beam
can be masked down to 1 mm diameter
without degrading performance!

The Cary 118 performs better in the
UV range than any other spectropho-
tometer available . . . with the highest
photometric accuracy of all. Extending
into the far UV, it measures with ease
the concentration of polypeptides or
saturated steroids.

The Cary 118 makes precise differ-
ence measurements for investigating
conformations of macromolecules and
provides derivative spectra to detect
overlapping bands.

And to the Cary 118, with its
calibrated zero suppression, high
absorbing samples are no problem.

This superior Cary 118 performance
may be attributed to both high energy
throughput and negligible stray light.
These are attained by high intensity
sources, dual prisms with high UV dis-
persion, and the unique Cary V-beam
geometry that focusses more energy
on the sample and uses less reflecting
surfaces.

The versatile Cary 118 adapts for
repetitive scans, multiple samples,
fluorescence excitation, scattered trans-
mission, and more. As for convenience,
it’s unsurpassed: digital display of con-
centration, % T or absorbance (seven
ranges) . . . and, indispensable for
overlaying spectra for comparison of
titrations or slow kinetic changes, a
digitally coupled scan and chart drive.

Yes, to study macromolecules in
micro quantities, the Cary 118 is the
logical, and often the only, choice.

For information, circle
Reader Service No. 14



Varian Instruments for
Life Science Research & Analysis

For analysis of difficult samples...
two chromatographs you can trust.

Model 4200 gives you more analytical
power for complex samples than any
other LC system.

It’s the only LC system that provides
all these major advantages: 5000 psi
injection, 5000 psi pumping system, multi-
linear solvent/flow programming (MLSP),
and a choice of detectors, including
Variscan™ the detector that makes it
possible to detect and analyze any
compound that absorbs in the UV-Vis,
from 210 nm to 780 nm.

The precisely controlled high-pressure
(5000 psi) pumping system assures ac-
curacy and reproducibility of peak areas
and retention times. This system also
permits you to utilize the full resolution
and speed of MicroPak™— the most
efficient LC columns.

For thé most difficult LC analyses...Model 4200

For the most difficult
GC analyses...
Model 2100

Model 2100 can help you operate
easily and efficiently with difficult samples
such as you encounter in analyses of
drugs of abuse, pesticides, steroids,
pharmaceuticals, and other compounds
which are metal-sensitive.

Here’s why.

Model 2100 has an all-glass system
and on-column injection, so sensitive
compounds do not contact metal. Negli-
gible dead volume provides superior
resolution and sensitivity. The large (3000
cubic inch) U-column oven has uniform
heat distribution and precise temperature
control, even when temperature pro-
gramming. And Model 2100 is available
with an Automatic Linear Temperature
Programmer which automatically pro-
vides reproducible column-oven
temperature programs.

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.

For extraordinarily difficult samples,
you can set the MLSP to form solvent
gradients of virtually any shape — linear,
nonlinear, convex or concave, and of
any duration from one minute to
six-plus days.

Combine Model 4200 with the Vari-
scan UV-Vis detector and you can make
LC measurements at the maximum ab-
sorption wavelength of compounds that
absorb in the entire UV-Vis spectral
region from 210 to 780 nm with no
sacrifice in efficiency. And, when-
ever you wish, you can quickly stop
flow, push a button, and obtain
absorption spectra of individual
peaks in your chromatogram.

There’s no other LC system
anywhere that can even begin to
compare with it. Details, including
chromatograms and specifications,
are yours for the asking.

Just circle Reader Service No. 15.

Reader Service
No. 16.
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Our E-Line
Spectrometer
owners are
the best
advertisement
we have.

We don’t spend a lot of money ad-
vertising our E-Line Spectrometers. We
don’t need to. Our owners do it for us,
by word of mouth, with their consistently
glowing recommendations, and for most
prospective ESR users, that carries more
weight than all the advertising in the
world. What do our owners say about us?
The most typical comments praise our
performance. That’s because we make the
most sensitive ESR systems in the world.
Our owners laud our reliability and
versatility, too. And just look at some
of the areas they're using spectrometers
to investigate.

Organic Chemistry: Free radicals in
solution, kinetic studies, triplet states.

Physical Chemistry: molecular
structure, relaxation studies, exchange
phenomena, quantitative studies.

Inorganic Chemistry: transition
elements, electronic wave function.

Analytical Chemistry: impurity
studies, drug detection.

Solid State Physics: impurities in
semi-conductors, conduction electrons,
energy transfer.

Biological Sciences: Nitroxide spin
labeling of macromolecules, protein
investigations, irradiation damage.

What’s more, Varian's E-Line Spec-
trometers are backed by an on-going
program of applications development, the
best and most complete such program
in the industry. That's something our
owners really appreciate.

But don’t take our word for all this.
If you'd like to hear about our ESR
Spectrometers first hand from an E-Line
owner, simply call your local Varian
salesman. He'll be happy to set it up.

In the meantime, send for a copy of
our E-Line Brochure. Circle Reader
Service No. 17.

Inside the EM-360
NMR Spectrometer

An NMR Spectrometer is only as
good as its component parts, and that
makes the EM-360 the best low-priced
60-MHz system in the world.

Let’s start with the heart of any
NMR system, the magnet. We make our
own—always have. That’s because we
feel the magnet is the most important
part of an NMR system, and we simply
don’t trust its manufacture to anyone
else. We make them well, too. We're the
largest manufacturers of precision
electromagnets in the world. Each year
we make as many as all the other man-
ufacturers combined. This means we
have not only the capability to produce
top-quality magnets, but also the ex-
pertise that only comes from years of
research in the field, and it’s all been
brought directly to bear on the EM-360.
Its magnet is maintained at a constant
temperature by a thermostatted oven.
Precise temperature control and magne-
tic shielding isolate the magnet assembly
from environmental changes and insure
maximum field stability. The magnet is
caster mounted and can be positioned to
suit individual requirements. No special
services, i.e., cooling water, etc., are re-
quired. All you need to activate this mag-
net is 500 watts of 110 volt ac power.

Now let’s take a look at the EM-360’s
radio frequency section, the electronics
that supply the rf signals used to irradiate
the sample, detect the NMR signal sam-
ple, and feed it to the recorder. Varian’s
been making NMR spectrometers
longer than anyone. We made
the first one, and we've continued
to improve our electronic design
ever since. It shows up quite
nicely in the simple, efficient
integrated circuitry used
in the EM-360. On the
EM-360, rf field is con-
trolled directly from the
console and is continu-
ously variable from
0.005 to 0.5 milli-
gauss. For routine
spectra, we’ve indi-
cated a standard
setting. For more

exacting work, we've allowed you to take
complete control. The EM-360 probe
uses a 5-mm sample tube, the same size
used by the vast majority of NMR
spectrometers.

Last, but far from least, the EM-360
uses a big 11 by 17-inch YT recorder
to give you the biggest results around.

This has been just a brief look inside
the EM-360. Send for a brochure on
the system and take a look at the out-
side, as well. Reader Service No. 18.

Varian Associates
Instrument Division,

611 Hansen Way,

Palo Alto, California 94303.

varian




How to use
Gaertner
optical/
Instrument
benches
for

lab set-ups,
alignment,
and
vibration
isolation.

—in the lab
or shop

—in
m physics,
m metrology,

m biomedical
engineering,
m spectroscopy,

m vision,

m psychology,
m anatomy. . .
you name it.

Manufacturers
ot metric
instrumentation
since 1896

GAERTNER’

GAERTNER SCIENTIFIC

CORPORATION

1218 Wrightwood Avenue,
Chicago, Ill. 60614

Phone: (312) 281-5335 3-214

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

aligning electronic
parts...or?

Lathe bed optical/
instrument benches.

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

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

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

Alignment. If your
laboratory experiments
involve precise, dependable
and stable alignment of
components, as for instance,
laser or photometric systems,
electron guns, breadboarding
or prototype setups, you'll
find a lathe bed bench
indispensable. Or you can
use the bench as a base for
a scale comparator, a flame
photometer, spectro-
photometer, or similar
instrumentation. Ask for
Bulletin 156-73.0

Rectangular flat bed optical/instrument benches.

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

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

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

Vibration isolation. With
the vibration isolation
system you can support
sensitive instruments such
as spectroscopic systems,
interferometers, a micro
balance, etc. Also useful
in photography and
El;otogrammetry. The

nches are used for many
industrial applications as
well as research. Example:
in a steel mill to isolate
delicate equipment for
monitoring the chemical
composition of the melt
inside a blast furnace.

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

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

Double rod benches: inexpensive and versatile.

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

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

i

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

tile, paper, etc., in various
environments. Medical
researchers have used a
double rod bench in
developing special trans-
ducers for use in open
heart surgery. With the
bench supported over an

Circle No. 5 on Readers’ Service Card

aquarium, they were able
to precisely position
samples and transducers
within the tank.

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

For information on
Gaertner lathe bed and
double rod optical/
instrument benches, ask
for Bulletin 156-73.0

Information.

Please request literature
on any Gaertner instruments
of interest to you. Or ask
our recommendation for an
instrument designed to meet
your particular requirement.
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e Comprehensive Virology, Vol. 1

Edited by Heinz Fraenkel-Conrat
and Robert R. Wagner
Approx. 150 pages $12.50

e Methods in Membrane Biology
Vol. 1

Edited by Edward D. Korn
Approx. 269 pages $17.50

e The Biology of Alcoholism

Vol. 3: Clinical Pathology
Edited by Benjamin Kissin
and Henri Begleiter

Approx. 650 pages $37.50

e Basic Life Sciences

Vol. 2: Genes, Enzymes, and
Populations
Edited by Adrian M. Srb

Approx. 353 pages $27.00

Vol. 3: Control of Transcription

Edited by B. B. Biswas
and R. K. Mandal
Approx. 420 pages $27.00

e Contemporary Topics in
Immunobiology, Vol. 3

Edited by Max D. Cooper
and Noel L. Warner
Approx. 280 pages $19.50

® Research Methods in
Neurochemistry, Vol. 2

Edited by Neville Marks
and Richard Rodnight
Approx. 430 pages $24.50

® These series are eligible for a SPECIAL CHARTER
SUBSCRIBER’S DISCOUNT. For further information
please contact the Publishers.

Characterization of Solid Surfaces
Edited by Philip F. Kane
and Graydon B. Larrabee

Approx. 550 pages $32.50
Nitrogen NMR

Edited by M. Witanowski and G. A. Webb
403 pages $28.00

Advances in Experimental
Medicine and Biology

Vol. 38: Human
Hyperlipoproteinemias

Principles and Methods

Edited by Remo Fumagalli, Giorgio Ricci
and Sergio Gorini 292 pages $17.50

Vol. 40 Metal lons in
Biological Systems

Studies of Some Blochemlcal and Environ-
mental Problems

Edited by Sanat K. Dhar 306 pages $17.50

Purine Metabolism in Man
Edited by Oded Sperling, Andre De Vries
and James B. Wyngaarden

Vol. 41A: Enzymes and Metabolic Pathways
Approx. 350 pages $19.50
Vol. 41B: Biochemistry and Pharmacology

of Uric Acid Metabolism
Approx. 450 pages $19.50

Pharmacology and
Pharmacokinetics
Edited by Torsten Teorell, Robert Dedrick

and Peter Condliffe
Approx. 370 pages $24.50

Molecular Cytogenetics
Edited by Barbara Ann Hamkalo

and John Papaconstantinou
Approx. 359 pages $20.00

PLENUM PUBLISHING CORPORATION

227 West 17th Street, New York, N.Y. 10011

In United Kingdom: 8 Scrubs Lane, Harlesden, London NW10 6SE, England
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more
oH plus

.from Radiometer

Radiometer's new line of

Digitals provides pH plus for

all types of laboratory activities.

Each model, from the lowest priced

digital — PHM62, to the finest research
instrument — PHM64, provides exceptional
capabilities. All feature extended .
measurement ranges for pH and mv /i
plus the direct display of specific t

ion pX for both monovalent and divalent

anions and cations.

Resolution, stability and versatility are outstanding.

In addition, each model forms the basis for a variety of

titration systems by the addition of the new TTT60

Titrator module.

For more information or a demonstration, call your

London Company representative or contact us at

811 Sharon Dr., Cleveland, OH 44145, Telephone (216) 871-8900.

L‘ THE LONDON COMPANY See them at Chem Expo Booth 2710
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Infroducing the GC/MS
Dual lon Source.

Instant ElI Cl Changeover.
Now by merely shifting a lever
on the new Hewlett-Packard
Dual lon Source, you can
switch an HP GC/MS System
from an electron ionization
(EI) source to a chemical
jonization (Cl) source (or vice
versa) in under 5 seconds.
With absolutely no loss in
sensitivity.

This allows you to handle
almost any GC/MS problem
that comes along. Because Cl
offers you advantages that
complement EI.

For example, Cl spectra are
much simpler than El
spectra, yet they're often
more sensitive. So interpre-
tation of Cl spectra is quicker
and easier.

What's more, Cl generates
relatively large (M+H)¥ ion
peaks. So you can readily
determine the molecular
weights of compounds that
would have little or no ion
peaks on El spectra.

Two source versatility with
single source performance.
But most important, this
switch from Cl to El (or El to
Cl) takes only seconds.
Basically, here's how its
done: Two GC columns can
be connected to a different
carrier gas, either helium or
Cl reactants. So all you have
to do is choose your column
and shift the lever to the
source you need. You
completely avoid wasted
downtime.

And no matter which source
you happen to select, you get
the high sensitivity that
you'd expect from a single
source designed specifically
for El or Cl.

HP-23306



It's the fastest, most accurate way
to tell if she’s wearing caproic acid.

Your nose will tell you if a
lady is wearing perfume. But

it takes GC/MS using both
Cl and El to tell you if her
perfume contains caproic

acid.

In the El analysis, character-
istic low mass ions indicate
an acid. However, the lack of
a molecular ion makes
identification difficult. There
appears to be a parent ion
peak at m/e 87 and, except
for the almost insignificant
one at m/e 99, no ion peaks
occur beyond.

In comparison, the simpler
fragmentation pattern from
the Cl analysis quickly
indicates the (M+H)+ to be
117. Molecular weight con-
firmation is shown by the
presence of ions at m/e 145
(M+C,Hs)+ and 157
(M+C;Hs)t. But, except for
the diagnostic loss of water at
m/e 99, the Cl spectrum
gives no structural informa-
tion. Only by combining

the information from both
spectra can the compound
be easily identified as caproic
acid.

We build and warrant
everything.

Still, our new Dual lon Source
is only half the story behind

a Hewlett-Packard GC/MS
System.

The HP-5700A Gas Chroma-
tograph is recognized in the
GC field as outstanding for
peak area and retention time
accuracy.

Jd-‘—l‘-v MM.L.,,WJA___L—L<
53 100 150

Electron lonization Chemical lonization
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Our 5930A Mass Spectro-
meter features two mass
marker channels for fast
mass number identification,
linear mass output, excellent
mass stability, fast scan rate
(325 amu/sec), unit mass
resolution throughout its
mass range and sensitivity to
most organic compounds in
the nanogram-picogram
range.

For fast, accurate handling
of the mountains of data
obtained from our GC/MS,
two data systems are offered.
The HP Dual Disc 5933A
features CIT interaction and
employs an HP-2100s mini-
computer with 16K core
memory. At a lower price,
there’s the HP-3 Tape
Cassette 5932A using an
HP-2100A. Both these sys-
tems are completely pro-
grammed for on-line control
of the MS as well as auto-
matic data reduction. And
unlike other GC/MS data
systems, ours can be used as
general purpose computers
as well.

Lastly, we build and warrant
our GC, MS and data systems
ourselves. And we can
quickly service any of them
from any one of our regional
service centers located
across the world.

For details on the new Dual
lon Source and HP’s GC/MS,
contact your local office or
write Hewlett-Packard, Palo
Alto, California 94304.

[

HEWLETT ﬁ PACKARD

Sales. service and support in 172 centers in 65 countries.
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AAAS Audiotapes

Inventory Sale

The following audiotapes are offered at a reduced rate of $10 for the first session and $5 for each addi-

tional

1-69
6-69
7-69
8-69
9-69
11-69

14-69
18-69
26-69
27-69
28-69
29-69
30-69
31-69
37-69
38-69
39-69
47-69
48-69
63-70
69-70
71-70
72-70
76-70
78-70
80-70
81-70

session.

Hunger and Malnutrition (I-VII)

The City as a Social System: Perspectives on Urban Social Organization (I-iI)
The Organization of Urban Places (I)

Statistics, Governments, and the Analysis of Social Problems (I-II)

Systems Models of Urban Systems (I-II)

The Identity and Dignity of Man: A Scientific and Theological Dialogue on Issues Emerging from Behav-
ioral, Surgical, and Genetic Interventions (I-VIII)

Recent Developments in the Field of Pulsars (I)

Deep Sea Drilling Project (JOIDES) Science and Resources (I-1I)
Approaches to Policy Sciences (I-II)

Science and Public Policy Workshop: Technology Assessment (I)
The Political Attitudes of Scientists (I)

Science and Society: A New Intergovernmental Approach to Domestic Problems (1-11)
Arms Control and Disarmament (I-II)

Academic Research and the Military (I-III)

Comparative History and Sociology of Science (I)

The Sorry State of Science: A Student Critique (I-II)

Photosynthetic Organisms: Origin and Evolution on Early Earth (1)
Expanding Horizons in Medical Education (I-II)

Ecology and the Undergraduate Curriculum (I)

The U.S. Contribution to the International Biological Program (I-II)
Industrial Approaches to Urban Problems (I-II)

Science Education in the Seventies (I)

Urbanization in the Arid Lands (I-IIT)

Mood, Behavior, and Drugs (I-IV)

Crime, Violence, and Social Control (I-II}

The Teaching of Science (I-II)

Scientific Organizations, War-Peace Issues, and the Public Policy Process (I-11)

Money order or check payable to AAAS—No cash. Allow 3 to 4 weeks for delivery.

Please Check: . _Reel ___ Cassette
Name
Street
City State Zip
Tape No. —————Session No. Tape No. ————Session No. Tape No. - Session No.
Tape No. ————Session’ No. Tape No.-————-Session No. Tape No.———Session No.
Tape No. ————Session No. Tape No.———Session No. Tape No, ~—————Session No.
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cold room
chromatography
without a

cold room

This tabletop refrigerated fraction
- collector will fit practically anywhere
in your lab. 380 test tubes or 133
scintillation vials are held in remov-
able racks which move in timed,
counted drop, or volumetric incre-
ments. 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 remov-
able sliding wire racks, which also
hold buffer reservoirs, pumps, and
general cold storage items.

At $1825 an ISCO refrigerated
fraction collector is hardly more ex-
pensive than popular unrefrigerated
units. It is described in our general
catalog, with other ISCO equipment
for chromatography, density gradient
fractionation, electrophoresis, and
other biochemical laboratory tech-
niques. Your copy is waiting for you.

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 434.-0231
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Auto Pollution Research

In the article "Auto pollution: Re-
search group charged with conflict of
interest” (News and Comment, 24
Aug., p. 732) by Deborah Shapley, the
relationships that exist within the CRC-
APRAC (Coordinating Research Coun-
cil-Air Pollution Research Advisory
Committee) program between technical
people in industry and the government
are distorted. The first prerequisite in
solving any complex problem is to ob-
tain the facts, and this must not be con-

fused with the separate job of inter-

preting these facts.

As president of CRC, I would like
to emphasize that CRC does not
interpret research results. The CRC-
APRAC research program was initiated
and continues with only one basic pur-
pose—to develop factual research data.
It has always been’clearly recognized
that each of the participants is free to
interpret the facts in his own way and
that each would be expected to con-
duct independently his own related
research. Each party has done exactly
that.

To obtain the needed facts in the
soundest manner it is necessary to get
the technical people in both industry
and government to select the air pollu-
tion research programs needed and to
recommend where this research should
be conducted, utilizing the expertise of
independent, nationally recognized re-
search organizations. By the use of the
best research talents in the country,
there can be no question of bias nor
dispute as to the facts. To obtain the
facts is the function of CRC-APRAC.
The CRC is not a trade organization.
It is a nonprofit independent research
organization directing scientific cooper-
ative research.

We take issue with the obvious im-
plication that the organizations chosen
to conduct research are manipulated
by those who are sponsoring the re-
search. APRAC works with only the
most competent investigators in the
country. To imply that 12 universities,
two government laboratories, the Na-
tional Academy of Sciences, and more
than 20 private research organizations
are developing biased research infor-
mation is irresponsible.

Government and industry indepen-
dently turn to the same organizations for
the same reasons CRC-APRAC does—
to obtain expertise, experience, and fa-
cilities. These are the nation’s top re-

search organizations, and they are
proud of their independence and repu-
tation. Their credibility represents the
very lifeblood of their existence.

By fostering the posture of arm’s
length confrontation between govern-
ment and industry, the article serves to
break down a proven system of co-
operation, which has been developed
over the years and is based on a feeling
of mutual respect between technical
people in industry and government.

The fundamental truth is that gov-
ernment and industry both serve the
public, and both have a responsibility
to present their thinking and outline
their positions on how to solve the
problems. This is a fundamental part
of our system of government. If it is to
work properly it is necessary that there
be agreement on the basic facts, fol-
lowed by independent interpretation
and utilization of the facts.

PuiLir C. WHITE
Coordinating Research Council, Inc.,
30 Rockefeller Plaza,
New York 10020

Deborah Shapley’s report on auto
pollution research contains many in-
sinuations about the objectivity of
government research and development
(R & D) as opposed to that of industry.
However, it is all too readily assumed
that the source of R & D funds carries
with it the obligation that the results
somehow match the major sponsor’s
wishes. This is an insult to the scientific
community. The funding that CRC-
APRAC (Coordinating Research Coun-
cil-Air Pollution Research Advisory
Committee) provided for auto pollu-
tion research has permitted a broader
study of problems than would have
been possible with government funding
alone. The Environmental Protection
Agency (EPA), as the guardian of air
quality, still has the last word on what
the regulations will be (unless Congress
changes the laws) and has the obliga-
tion to defend them when challenged.
That significant disagreements among
investigators in this field occur only
underscores the need for more vigor-
ous research. We live in a technological
society dependent upon vigorous in-
dustrial participation. To be effective,
regulatory policies must take into ac-
count the realities of the scientific un-
certainties on the one hand and the
economic impacts resulting from over-
kill on the other. The CRC-APRAC
approach, although imperfect, has the
potential for keeping open lines of
communication and making possible
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the exchange of ideas for the mutual
resolution of air pollution problems.

The quote of some unnamed EPA of-
ficial that “The only thing worse than an
unemployed aerospace engineer . . . is
an unemployed aerospace engineer who
has gone to work on the environment”
only belies the fact that quite a few
former “aerospace engineers” are cur-
rently applying their professional skills
within EPA and its state counterparts
and within the ranks of its contractors.
The technical community is trying to
respond to national needs. EPA should
be encouraging the participation of
talented people, regardless of what they
may have been involved with at some
earlier time. It might lead to useful
innovation. Fortunately some leaders
in EPA recognize this.

Finally, the suggestion that the Na-
tional Institute of Environmental Health
Sciences should become a “third party”
for resolving conflict in auto emissions
research would be acceptable for the
health effects aspects, but clearly in-
appropriate for the issues related to
technology. In this respect, it is in-
teresting to note that EPA, through an
interagency R & D agreement, has
given NASA's Lewis Research Center
in Cleveland, Ohio, a major role in
developing alternative power sources
for automobiles.

J. STUART FORDYCE
21295 Cromwell Avenue,
Fairview Park, Ohio 44126

Copyright Laws

Photoreproduction of journal articles
for personal use is a common practice.
Many individuals obtain so-called “fair
use” copies through libraries. In the
current reporting on this aspect of the
copyright controversy, one reads or
hears that proposed changes in the
law may terminate copying by libraries.
it should be made clear that, although
libraries may provide the service, the
photoreproductions are requested by a
library’s patrons. People will suffer the
loss, not the libraries. These same peo-
ple are the ones who should make
their voices heard concerning the fu-
ture of fair use” copying.

JAMES L. OLSEN, Jr.
Library,
National Academy of Sciences,
National Academy of Engineering,
2101 Constitution Avenuc, NW,
Washington, D.C. 20418
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Screwworm Control

In their article “Genetic control of
insect populations” (15 Dec. 1972, p.
1164) Smith and von Borstel assert
that “Ten billion irradiated adult
Cochliomyia are now released yearly
along the Mexico-Texas border, effec-
tively controlling the natural screw-
worm [fly] population on both sides.”
This was true in 1971, but not in 1972.
In 1971, there were 473 confirmed
screwworm cases in American live-
stock. The total for 1972 exceeded
90,000 (I), and infestations were
found not only in Oklahoma, but even
in Kansas and Arkansas, hundreds of
miles from the Rio Grande. Clearly, a
massive breakdown in the “sterile male
release” program occurred. And just as
clearly, no one has gotten to the bot-
tom of it.

JouN CALMAN
2660 3rd Avenue,
San Diego, California 92101

References
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As Calman points out, serious out-
breaks of screwworm infestation oc-
curred in 1972. Even when the release
of sterile males was doubled along the
Texas-Mexico border, control was not
accomplished (/). It is important to
emphasize, however, that the fault is
not due to a failure of the sterile male
principle, but to a failure in its appli-
cation. In our article we predicted that
sexual isolation or incompatibility could
occur in the screwworm fly and result
in an outbreak of screwworm infesta-
tion. In this case three alternatives
seem possible: (i) The wild population
contains genetic types which no longer
mate with released flies. These flies
would have a tremendous selective ad-
vantage in nature. (ii) Laboratory flies
are no longer adapted to wild condi-
tions because of the pressures imposed
by rearing constraints. (iii) Both popu-
lations are evolving simultaneously in
these opposing directions. Established
genetic methods should be utilized to
monitor both wild and laboratory popu-
lations to ascertain when genetic
changes occur. The lack of genetic
monitoring is a major defect in most
sterile male programs at this time.

RoGER H. SMITH
Departiment of Biology,
Nuclear Research Centre
“Demokritos,” Attikis, Greece
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...ALL-PLASTIC
NOTEBOOKS-
NEW FROM NALGE.

One liquid spill—and countless hours
of effort are ruined. Why risk it? Nalge
introduces maximum security for your
written observations with notebooks
that protect them against everything
but fire.

These notebooks are made entirely
of plastic. The spun-bonded poly-
ethylene pages are waterproof and
unaffected by chemical spills. They
won't tear, fray, curl, discolor, rot or
mildew. Each page is numbered and
printed with a light green grid with
space for authenticating and witness-
ing entries for maximum patent pro-
tection.

Available in two versions: NAL-
GENE® LABORATORY NOTEBOOK
(Cat. No. 6300-1000) is bound like a
book in hard polyethylene covers, ac-
cepts ballpoint writing. NALGENE
FIELD NOTEBOOK (Cat. No. 6303-
1000) has specially treated polyethyl-
ene pages to accept pencil when wet
(yes, even under water), any writing
instrument when dry. It's bound in a
soft polyethylene cover with rust-proof
staples. A superb notebook for the
field scientist. Priced at $6.90 each.

The same specially treated poly-
ethylene paper used in the field note-
book, (which we call PolyPaper™), is
available separately—100 815" x 11”
sheets to a package (Cat. No. 6304~
0811). It's ideal for outdoor notices,
labels enclosed in wet or dry chemi-
cals and specimens, or general note
taking in any messy surroundings.

Order the notebooks or PolyPaper
from your Lab Supply Dealer. For fur-
ther details and a free sample of the
paper for your evaluation, write Dept.
4211DNalgene Labware Division,
Rochester, New York 14602.

A NALGE
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Extra Deaths

In Gillette’s review (News and Com-
ment, 1 Dec. 1972, p. 966) of the Na-
tional Academy of Sciences (NAS)
report on radiation standards, the esti-
mated risks are represented in terms of
“extra deaths.” Could someone please
tell me what is meant by that?

Logically, the notion of ‘“extra death”
is pure nonsense. As each person can
die only once, and every person must
die sometime, neither war, accident,
murder, radiation exposure, or any
other agent can cause “extra deaths.”

What they can do is cause premature
deaths, no more and no less.

Therefore, the only relevant param-
eter in such discussions is how the
average life-span of a person within a
given population may be affected by
radiation exposure. But how can 6000
“extra deaths” per year in the U.S.
population be translated into reduced
life-spans? Or rather, how did the NAS
committee convert their estimate of the
reduction in life-span caused by radia-
tion, which must have been their start-
ing point if their figures are to make
sense?

What do you want
in a CO, Incubator?
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Lab-Line has it!

Do You Want A radiant hot-wall heated chamber ?
No water jacket. Lab-Line has it!

Do You Want A built-in automatic De-Gradientator
and De-Stratifier which completely eliminates gradi-
ents and stratification of CO2-Air mixture throughout
the chamber? Lab-Line has it!

Do You Want . . Controlled humidities from am-
bient to 98% RH? Lab-Line has it!

Do You Want . . Dual chambers and controls that
permits each chamber to operate at separate tem-
peratures, humidities and COz tensions or identical
operating conditions? Lab-Line has it!

Do You Want . . An automatic Kwik-Inject mech-
anism which injects the exact amount of CO2 into
the chamber when door is closed for speedy re-
covery of CO2 Atmosphere? Lab-Line has it!

Do You Want . . An exclusive “Window-dor”, for
full visibility of chamber without disturbing contents
or CO2 Atmosphere? Lab-Line has it!

Lab-Line combines these exclusive features and more
in a complete line of CO2 Incubators, in all sizes to
fit your exact requirements. For additional information
and specifications, write for New C02 Cat. No. 773.

776

No. 422

No. 417-10

No. 418

LAB-LINE

LAB-LINE INSTRUMENTS, Inc.

Designers and Manufacturers
Lab-Line Plaza
Melrose Park, lllinois 60160

FIRST IN INSTRUMENTS
SERVING SCIENCE, INDUSTRY,

AND EDUCATION SINCE 1908
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If we take the simple case of zero
population growth, and assume station-
ary conditions in all respects, then the
total population is N = nr, where 7 is
the average life-span and »n is the num-
ber of births or deaths per year. This
also means that the probability of death
within a year of some randomly chosen
person will be 1/7. Let us then assume
that some extra radiation exposure of
the long-term type is introduced, re-
ducing the life expectancy of a new-
born to 7/, corresponding to a new
stable level of population N’ = n7’. The
risk connected with the radiation ex-
posure can then be represented by the
extra death probability P, = 1/7' — 1/7
due to radiation effects. Is “extra
deaths,” which I shall denote as AD, per-
haps computed as the product of N and
P.? If so, and assuming 7 ~ 7/, which
implies that P, is small compared with
1/7" or 1/7, we have AD~ — (N A7)/ 72,
or Ar ~ — (72AD)/N.

For an order-of-magnitude calcula-
tion referring to the U.S. population,
I shall take N~ 2 X 108 and =~ 65
years, which gives Ar ~ —0.13 year
if we use the value of AD given as cor-
responding to an extra exposure of 170
millirems per year. With the present
average dose of ~ 80 millirems per
year of man-made radiation, A7 would
be about —1 month, if my understand-
ing is correct. This is then what has to
be weighed against the possible bene-
fits of radiological examinations, not the
intuitively horrible number of several
thousand “extra deaths” per year.

On the other hand the extra risk
should of course be minimized, but it
seems absurd to demand even stricter
standards for technical. applications
(nuclear reactors, and so forth), which
contribute on the average only a frac-
tion of a millirem per year to the aver-
age population exposure, while letting
M.D.’s carry on unchecked as before.
What competence does the average
M.D. have in matters like these? Can
he, for example, be relied upon to
check his x-ray apparatus properly? I
doubt it.

Therefore, could someone please
answer the following questions:

1) Is my understanding of “extra
deaths” correct? If not, what is it then
supposed to mean?

2) What is the estimated increase in
average life-span due to the present use
of radiological examinations?

3) What is the estimated resultant
net gain or loss in life expectancy?

HARALD TREFALL
Fysisk Institutt, Universitetet i Bergen,
Bergen, Norway
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Rudolf Partsch wanted to repeal Murphy’s Law. Thus,
the world’s easiest-to-operate Electron Microscope.

“What | want,” said Rudolf Partsch of Carl Zeiss, Inc.
to the designers in Oberkochen, West Germany, “is a totally
reliable, extremely easy-to-operate, compact electron micro-
scope with good resolution (7&) in the 0-60,000x range. And
I want it at a low price.” He wanted an electron microscope for
researchers and teachers interested in electron microscopic
studies, not electron microscopes—an instrument designed
for everyday use.

The Zeiss EM9S-2 with fully automatic camera sys-
tem, foolproof airlock, and fingertip controls is what he got.
And it looks as though Mr. Partsch really had a keen insight
into the needs of a large section of the American scientific
community . . . judging both by the reception this instrument
has had, and by the numerous attempts to copy it. The copies
never catch up, because Partsch keeps in regular contact with
users, to find out what kind of modifications can be made to

keep abreast of research’s ever-changing requirements. When
he finds one, he gets it incorporated post haste into the de-
sign. And, what's more, makes it available for incorporation
into previously sold instruments. Because ease-of-modification
is a feature inherent in the original uncomplicated design, a
Zeiss Electron Microscope never gets old.

For the whole story, contact Partsch. He'll send you
complete specifications and the illustrated brochure “How to
Operate the World's Easiest-to-Operate Electron Microscope.”

You can reach him by phone at: (212) 736-6070.
Or write Carl Zeiss, Inc., 444 5th Ave., New York, N.Y. 10018.
Canada: 45 Valleybrook Drive, Don Mills 405, Ontario.

Ask for leasing and time payment terms.

Nationwide service.

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, FORT LAUDERDALE, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, PHOENIX, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.

THE GREAT NAME IN OPTICS
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Most of your Bio Med problems
can be solved by an unknown.

~ Say goodbye to time sharing. Give the pocket
" calculator to your kids. Stop wasting your time
doing math with a pencil.

If you've got statistical problems, we’ve got
.~ a solution. The Compucorp Micro Statistician.
The professional’s machine.

The Statistician is a hand-held, battery
operable Micro Computer that thinks the way
you think.

It does blood gas analyses. Works chemistry
problems. Breezes through medical calculations.
Cures pathological headaches. Separates
medical facts from fiction.

The Micro Statistician is the first and only
hand-held Micro Computer with built-in standard
deviation (grouped or ungrouped), linear
regression, z-score, t-dependent and independent,
logs and anti-logs, coefficient or correlation,
expected y from regression coefficients, slope
and intercept.

The Micro Statistician is also the first hand-
_ held statistical machine that’s programmable.
8 It allows you to have two 80-step programs in
' “* memory at the same time. Which means
repetitive calculations are a snap. You can do reglster arithmetic in and out of all ten storage regis-
ters. And you can set the decimal point anywhere you want it. And change it whenever you want to.

The Compucorp Statistician is the first hand-held machine with 13-digitaccuracy and a big,
bright 10-digit display. It’s also the first one with an algebraic keyboard and nested parentheses.

Get all the facts on Compucorp Micro Computers. We may be an unknown
to you, but we're already solving tough Bio Med problems around the world.

See your local Compucorp dealer. Or write Computer Design Corporation, _
12401 Olympic Boulevard, Los Angeles, California 90064.

Compucorp’
The Unknown Factor in 63 countries.
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Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
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of view, rather than by publishing only material
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ingly, all articles published in Sclence—including
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the AAAS or the institutions with which the authors
are affiliated.
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Energy Independence

In his energy message of 7 November, President Nixon asked for a
commitment to a new national endeavor called Project Independence.
This would have as its goal “that, by the end of this decade, we will have
developed the potential to meet our own energy needs without depend-
ing on any foreign . . . energy source.”

In Washington, presidential messages come and go. Some lead to the
enactment of legislation. Others are forgotten. This one could be de-
cisive. Even before the new Middle East conflict, it was obvious that
the United States would have to alter its energy policies. The Arab
boycotts created the kind of political climate that makes drastic measures
inevitable.

In a first reading, the President’s goal seems clear. However, a little
reflection uncovers questions. What forms of energy will we be using in
19807 Two or three decades from now, we may be able to depend on
the sun, or on nuclear energy. However, if we are to function in 1980,
we will be living much as we are today, depending on hydrocarbons for
most of our energy. A second question has to do with the significance of
“by the end of this decade, we will have developed the potential . . . .”
There is a long road between developing the potential to meet a need
and actually meeting it. One would hope that the President intended to
convey the idea that we would have productive plants in existence which
could meet our needs if an emergency dictated. That is to say, that in
1980 we might be importing, for example, 20 percent of our hydro-
carbons, but that we could live with a sudden curtailment. A third and
perhaps necessary ambiguity is in the phrase “energy needs.” Who knows
what the public will demand in 1980? It is to be hoped that society will
be willing to practice conservation and that we will be driving smaller
automobiles and implementing a host of energy-saving measures. In addi-
tion, it should be possible to replace most oil currently being used in
power plants by coal; by 1980, methods should be perfected for removing
sulfur dioxide and other pollutants.

Until recently, we were importing 6 million barrels of oil a day. Given
unchecked growth, that might have risen to 20 million barrels per day by
1980. Assuming energy conservation and moderate growth, we should
be thinking in terms of developing an additional domestic production
capacity of about 10 million barrels of oil a day. By tapping the con-
tinental shelves and bringing oil from the North Slope of Alaska, we
might be able to increase production by 5 million barrels a day. Accord-
ingly, a minimum goal should be the capacity to produce 5 million
barrels of liquid hydrocarbons a day from coal or shale. That would
involve an investment on the order of $50 billion and the product would
cost $5 and more a barrel—about the same as imports now. But costs
to foreign producers are as little as $0.25 per barrel, and later they may
well engage in price-cutting. If industry is to participate as it should in
the development of liquid hydrocarbons from coal and shale, a guar-
anteed market and price must be provided, preferably after competi-
tive bids.

Getting oil from shale and coal presents tremendous problems. It is
easy to cook hydrocarbons out of shale by using retorts, but the en-
vironmental problem of disposing of the residue is dreadful. Multimillion-
dollar research devoted to getting oil from coal has been promising, but
it has essentially proved only one thing—the practical problems of main-
taining the effectiveness of hydrogenation catalysts are frustrating.

If we are to achieve anything like energy independence by 1980, we
must be prepared to back a number of competing and parallel ap-
proaches, and we must not underestimate the cost or the difficulties of
the task.—PHILip H. ABELSON



Fast, accurate thermal melts.
Without the mess.

Eliminate messy counter-tops, burned fingers, and
bulky equipment.

Avoid the inaccuracy and inconvenience of water bath
regulation.

Our.new thermal programmer will thermoelectrically
heat or cool four 0.2 ml samples to any preset tempera-
ture from 0° to 100°C. Or, it can scan them at one of
three preset rates, while displaying sample temperature
both digitally and simultaneously with absorbance data
on a multiplexed strip chart record.

The Thermal Programmer employs the inherent accur-
acy of the versatile Gilford spectrophotometric system
to provide accurate, convenient thermal melts.

For information, write or call Al Marchesi, 216/77471041.
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YOUR LAB IS SAFER,
MORE EFFICIENT WITH

TIME PRODUCTS

Safer because all Time Tape Products are treated to interrupt
the flow of bacteria, they are BACTERIOSTATIC. Safer because
Time Tapes and Labels are pressure-sensitive, they eliminate
a major source of contact infection, hand-to-mouth contact.

Safer because Time Tapes and Labels provide instant visual
communication of warnings and proper procedures.

More Efficient because Time ldentification systems organize and
correlate your LAB procedures.

There is a local Time dealer or representative near you. Contact
us for his name. We will also send samples and literature on
our complete line of Time Tapes and Labels.

\
| ALTAP PANY, INC.
’ZM[ S PROFESS ONDEPARTMENET'C1:20M

V.44 | 144 TOWER DR., BURR RIDGE (HINSDALE), ILL. 60521
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Econofluor for:

Low cost, no-mix
liquid scintillation counting

Econofluor is a convenient, ready-to-use liquid
scintillator that costs less than 5¢ per 10 ml.

It is compatible with most organics such as
chloroform, acetic acid, fatty acids and their
derivatives, lipids, steroids, fats, terpenes,

and prostaglandins. Econofluor has less

odor than toluene and a higher flash point.
Precise blending insures homogeneity and
batch-to-batch uniformity.

Econofluor NEF-941: $18/4 liters
$64/4x4 liters

@ New England Nuclear

575Nbany$treet Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd.. Dorval, Quebec: NEN Chemicals GmbH, Dreieichenhain, Germany.
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CHOOSE

SAUTER|

WEIGHING SYSTEMS

= when you need highest
sensitivity, accuracy, reliability . . .
from one microgram
to one hundred kilograms

= when you want the most
rugged and dependable balances

= when you want to select from
the widest assortment of models

Available only through authorized
Sauter Specialists coast-to-coast. Ask
for the name of the Sauter Specialist
in your area. Write for descriptive
literature.

80 FIFTH AVE.,,NEW YORK, N.Y.
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Guide to Scientific Instruments

The 1973-74 Guide, published 27
November, is a special annual issue of
Science. It consists of an alphabetic list
of over 5000 kinds of scientific appar-
atus, materials, instruments, and sup-
plies. Within each of 2400 categories
the names and addresses of manufac-

SCIENC

FOR THE

27 November 1973
Vol 182A, No. 4114A
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turers or suppliers are presented. Nearly
2100 companies’ products are included
and the companies are pledged to re-
spond promptly to inquiries generated
by the Guide. The Guide is available at
$4 per copy from the AAAS Publica-
tions Sales Department. It is also avail-
able free with each subscription to
Science. Circle No. 130 on Readers’
Service Card.

Gas Chromatograph

The model 419 is a modular system
designed for flexibility in its applica-
tion to separations. The large column
oven controls temperature from —150°
to 500°C. Dual injection ports facili-

23 NOVEMBER 1973

tate solid sampling, reaction chroma-
tography, pyrolysis, and precolumn
techniques. Controls for all modules
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are front mounted and easily accessible.
Packard Instrument Company Incor-
porated. Circle No. 131 on Readers’
Service Card.

Coagulation Timing System

The Electra 650 measures thrombin,
prothrombin, and activated partial
thromboplastin times. It also performs
factor assays and measures dilution
curves from 100 to 12%% percent. The

device is photometric and operates with
oxalate or citrate anticoagulants. The
specimens in disposable cuvettes are

heated to 37°C by a dry block incu-
bator rather than by a water bath.
Medical Laboratory Automation. Circle
No. 132 on Readers’ Service Card.

Literature

Water Monitoring Systems is an
eight-page summary catalog describing
current meters, thermographs, salinom-
eters, data loggers, and telemetric
temperature  buoys. Environmental
Devices Corporation. Circle No. 133
on Readers’ Service Card.

Bibliography of Radioimmunoassay
Periodical Literature lists over 950
items. The Bibliography is $3 per copy.

Beckman Instruments, Incorporated.
Circle No. 134 on Readers’ Service
Card.

1973 Lab-Line Catalog No. 673 in
cludes the complete line of instruments
and scientific equipment from this
large manufacturer. Lab-Line Instru-
ments, Incorporated. Circle No. 135
on Readers’ Service Card.

Topcon is an illustrated catalog of
cameras and photographic accessories,
including the Super DM line of cam-
cras. Paillard, Incorporated. Circle No.
136 on Readers’ Service Card.

Applications Sheets describe the uses
of a high-speed cell disruptor, the
Tissumizer, with animal tissues, bac-
teria, polyacrylamide gels, soil disper-
sion, tissue culture, and tumor culture.
Tekmar Company. Circle No. 146 on
Readers’ Service Card.

Infrared Shopper is published quar-
terly and offers products for infrared
analysis in a newsletter-tabloid format.
Wilks Scientific Corporation. Circle
No. 129 on Readers’ Service Card.

Electron Microscope EM9S-2 is a
26-page brochure that describes the
capabilities and design features of this
transmission electron microscope. Carl
Zeiss, Incorporated. Circle No. 147 on
Readers’ Service Card.

Quantitative Imagery in the Biomed-
ical Sciences—II documents a seminar
sponsored by the Society of Photo Op-
tical Instrumentation Engineers. Circle
No. 148 on Readers’ Service Card.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in
all disciplines in academic, industrial, and gov-
ernment organizations are featured in this space.
Emphasis is given to purpose, chief characteristics,
and availability of products and materials. En-
dorsement by Science or AAAS is not implied.
Additional information may be obtained from the
manufacturers or suppliers named by circling the
appropriate number on the Readers’ Service Card
(see pages 774A and 846C) and placing it in the
mailbox. Postage is free.—RICHARD G. SOMMER
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- PHONE (402) 434.0231

system, the entire spectrum from 380
to 1350 nm can be scanned simply
by turning a knob. This system elimi-
nates individual filter changing with
preselected wavelength increments
which obscure narrow wavelength
peaks. Other features include true
cosine response, direct reading in
spectral intensity units, a chopped
beam optical system, and a fiber
optic extension head. It is equipped
for both battery and line operation.
An accessory recorder will plot a
continuous spectral distribution
curve at preselected intervals.

ISCO
The new ISCO catalog describes our
entire line of research equipment. It
is yours for the 'a;{_cilig'.,.‘_- =

- BOX 5347
TELEX 486453
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852

Using a wedge-interference filter.
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BOOKS RECEIVED

(Continued from page 818)

and B. S. Furniss, Eds. Heyden, New
York, 1973. x, 168 pp., illus. Paper, $11.

Airborne Transmission and Airborne
Infection. Proceedings of a symposium,
Enschede, The Netherlands. J. F. Ph.
Hers and K. C. Winkler, Eds. Halsted
(Wiley), New York, 1973. xviii, 610
pp., illus. $37.50.

Alcoholism and the Central Nervous
System. Proceedings of a conference, Apr.
1972. Frank A. Seixas and Suzie Eggle-
ston, Eds. New York Academy of Sci-
ences, New York, 1973. 390 pp., illus.
Paper, $30. Annals of the New York
Academy of Sciences, vol. 215.

Algebraic Coding Theory. History and
Development. Ian F. Blake, Ed. Dowden,
Hutchinson and Ross, Stroudsburg, Pa.,
1973. xiv, 414 pp., illus. $20. Benchmark
Papers in Electrical Engineering and Com-
puter Science.

The Alkaloids. Chemistry and Physiolo-
gy. Vol. 14. R. H. F. Manske, Ed. Aca-
demic Press, New York, 1973. xviii, 610
pp., illus. $42.50.

Alternatives to Institutional Care for
Older Americans. Practice and Planning.
Proceedings of a conference, Durham,
N.C., June 1972. Eric Pfeiffer, Ed. Duke
University Center for the Study of Aging
and Human Development, Durham, N.C.,
1973. viii, 204 pp. Paper, $5.

Annual Reports in Inorganic and Gen-
eral Syntheses. 1972, Kurt Niedenzu and
Hans Zimmer, Eds. Academic Press, New
York, 1973. xxii, 314 pp., illus. Paper,
$12.50.

Annual Reports in Medicinal Chemis-
try. Vol. 8. Richard V. Heinzelman, Ed.
Academic Press, New York, 1973. xii,
356 pp., illus. Paper, $12.50.

Annual Review of Phytopathology. Vol.
11. Kenneth F. Baker, George A. Zent-
myer, and Ellis B. Cowling, Eds. Annual
Reviews, Palo Alto, Calif., 1973. x, 560
pp., illus. $12.

Annual Review of Plant Physiology.
Vol. 24. Winslow R. Briggs, Paul B.
Green, and Russell L. Jones, Eds. Annual
Reviews, Palo Alto, Calif, 1973. viii, 650
pp., illus. $12.

Astronomical Telescopes and Observa-
tories for Amateurs. Patrick Moore, Ed.
Norton, New York, 1973. 256 pp., illus.,
+ plates. $7.95.

An Atlas of Primate Gross Anatomy.
Baboon, Chimpanzee, and Man. Daris R.
Swindler and Charles D. Wood. University
of Washington Press, Seattle, 1973. xiv,
370 pp., illus. $30.

Atlas of Thermoanalytical Curves.
(TG-, DTG-, DTA-Curves Measured
Simultaneously.) Vol. 2. G. Liptay, Ed.
Heyden, New York, 1973. 162 pp., illus.
$31.65.

Atlas of the Textural Patterns of Gran-
ites, Gneisses and Associated Rock Types.
S. S. Augustithis. Elsevier, New York,
1973. xii, 378 pp., illus. $55.

Attention and Effort. Daniel Kahne-
man. Prentice-Hall, Englewood Cliffs,
N.J,, 1973. x, 246 pp., illus. $8.95. Pren-
tice-Hall Series in Experimental Psychol-
ogy

Auerbach on Small Business Comput-
ers. Auerbach, Philadelphia, 1973. viii,

The Firgt Wide Range
Microtome-cryosial...
Temperatures from
—15°C 10 —30°C...
Frozen Sections

rom 40 . 101p...

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

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

Available equipped with Jung
or International Equipment
Corp. microtomes, or cryostat
only prepared for installation of
your present |.LE.C. microtome.
Installed stereo zoom micro-
scope also available.

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

Harris Manufacturing Co., Inc.
14 Republic Road

Treble Cove Industrial Park
North Billerica, Mass. 01862
(617) 667-5116
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184 pp., illus. $19.95. Auerbach On series.

Avalanche-Diode Microwave Oscillators.
G. Gibbons. Clarendon (Oxford Univer-
sity Press), New York, 1973. xii, 138 pp.,
illus. $12. Monographs in Electrical and
Electronic Engineering.

Banach Algebras. An Introduction. Ron-
ald Larsen. Dekker, New York, 1973.
xii, 346 pp. $16.75. Pure and Applied
Mathematics, vol. 24.

Band Structure Spectroscopy of Metals
and Alloys. Based on a meeting, Strath-
clyde, England, Sept. 1971, D. J. Fabian
and L. M. Watson, Eds. Academic Press,
New York, 1973. xx, 754 pp., illus. $33.

Basic Complex Analysis. Jerrold E.
Marsden with the assistance of Michael
Buchner, Michael Hoffman, and Clifford
Risk. Freeman, San Francisco, 1973. xii,
472 pp., illus. $11.95.

Biology of Coccinellidae. Ivo Hodek.
Junk, The Hague, and Academia, Prague,
Czechoslovakia, 1973. 260 pp., illus., -+
plates. 100 Dutch guilders.

Bonds and Bands in Semiconductors.
J. C. Phillips. Academic Press, New York,
1973. xii, 288 pp., illus. $18.50. Materials
Science and Technology.

British Pharmacopoeia 1973. Published
on the recommendation of the Medicines
Commission pursuant to the Medicines
Act 1968. Her Majesty’s Stationery Office,
London, 1973 (U.S. distributor, Pendra-
gon, Palo Alto, Calif.). xxi, 692 pp., illus.
$40.

Can You Speak Venusian? A Guide to
the Independent Thinkers. Patrick Moore.
Norton, New York, 1973. 174 pp., illus.
$6.95.

Cancer. Experiments and Concepts. R.
Siiss, V. Kinzel, and J. D. Scribner.
Translated from the German by J. D.
Scribner, Springer-Verlag, New York.
1973. xxii, 286 pp., illus. Paper, $9.80.

Charles Richard Drew. Pioneer in
Blood Research. Richard Hardwick.
Scribner, New York, 1973. 144 pp. Paper,
$2.45. Reprint of the 1967 edition.

Chemical Sterilization. Paul M. Borick,
Ed. Dowden, Hutchinson and Ross,
Stroudsburg, Pa., 1973. xiv, 352 pp., illus.
$18. Benchmark Papers in Microbiology.

The Chemist in Industry (1). Fine Chem-
icals for Polymers. E. S. Stern, Ed. Clar-
endon (Oxford University Press), New
York, 1973. viii, 88 pp., illus. Paper,
$4.95. Oxford Chemistry Series, vol. 12.

Children in Play Therapy. Clark Mous-
takas. Aronson, New York, 1973. viii,
218 pp. $10. Reprint of the 1953 edition.

Chondrus crispus. Proceedings of a
panel discussion, Halifax, N.S., June 1972.
M. J. Harvey and J. McLachlan, Eds.
Nova Scotian Institute of Science, Halifax,
1973, x, 156 pp., illus. Bound, paper, $9:
unbound, $6.

Clinical and Diagnostic Veterinary Tox-
icology. William B. Buck, Gary D. Os-
weiler, and Gary Van Gelder. Kendall/
Hunt, Dubuque, Iowa, 1973. x, 288 pp.
Spiral bound, $10.75.

Colour Centres and Imperfections in
Insulators and Semiconductors. P. D.
Townsend and J. C. Kelly. Crane, Russak,
New York, 1973. x, 230 pp., illus. $16.50.

The Coming of Post-Industrial Society.
A Venture in Social Forecasting. Daniel
Bell. Basic Books, New York, 1973. xiv,
508 pp., illus. $12.50.
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WATER BATHS?

We have the
right model
for you.

WE REPRESENT ...
Blue M o Boekel e Buchler

CS&E o Eberbach e Forma e Lab-Line
Lauda ¢ NAPCO e “Precision”

Tecam e Thermolyne

Regardless of the type of bath you need for your laboratory,
whether for water, oil or sand, we have a model to meet your
requirement.

We can supply cylindrical shallow form types, deep form, rec-
tangular, multi-block, one- and two-compartment . . . shaker . . .
reciprocating and oscillating . . . refrigerated, steam or electric
... in metal or glass . . . for such tests as controlled temperature
incubations, stability, aging, serological, paraffin tissue section,
etc. We also have a variety of circulating systems for converting
suitable containers into efficient, closely controlled water baths.

In addition to water baths and circulating systems, we stock
over 30,000 other items. So whether you are in the market for a
simple little test tube or a sophisticated laboratory instrument,
we can meet your requirement. Ask us for literature.

S 3 A

S CIENTI¥FIC
BLOOMFIELD, N. J. 07003

A Boston New Haven Elk Grove Village Fulierton Philadelphia Sitver Spring
Branches: Mass. Conn.  * . * Caiif. *  Penna. " Md.

o Syracuse
N Y.
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Why choose between
high output voltage or
high output current
potentiostats?

Wenking offers both
in the same instrument.

“Versatile' is the only way to describe
the new Wenking Potentiostats. Both the new
High Power Model (HP-72, 200W output) and
Standard Model (ST-72, 75W output) provide
the flexibility of higher output voltage (at
medium current) or higher output current (at
medium voltage) simply by adjusting a multi-
pin connector at the back of the instrument.

Additional new Wenking instruments
include three economical PCA-72 Potential
Control Amplifiers featuring 3 superimposing
inputs and grounded output. The PCA's can be
used in combination with auxiliary equipment
for the most advanced potential control
techniques. There are also new laboratory
models, 'fast rise'’ and high voltage models,
scan generators, double pulse control
generators, a current/voltage integrator and
a precision voltmeter.

For literature on these versatile new
Wenkings, just write: Wenking Division,
Brinkmann Instruments, Cantiague Rd.,
Westbury, N.Y. 11590. In Canada, write:
Brinkmann Instruments (Canada) Ltd., 50
Galaxy Blvd., Rexdale (Toronto), Ont.

Wenking

Potentiostats L4

854 Circle No. 60 on Readers’ Service Card

Just Published ( ESURTH

An annual, up-to-date bibliography:

SCIENCE FOR SOCIETY: A BIBLIOGRAPHY is
prepared to assist users in understanding society’s
problems and issues. It is the ideal bibliography for
secondary school teachers involved in trans-disciplinary
science/social studies curriculums.

This bibliography aids students in studying the social
problems that have arisen from the interactions of science,
technology and society. It can also be very useful in the
study of environmental problems.

The bibliography includes, on an issue-by-issue basis,
references to books, journals, periodicals, organizations
and other sources for the period 1970 to mid-1973. All
entries are annotated, and most are classified according
to reading and/or interest level.

SCIENCE FOR SOCIETY, an ideal resource for
planning for teaching in a unified science program or a
trans-disciplinary program, is also a good beginning
source for research projects on many topics.

O Please send me —- copies of Science for Society:
A Bibliography at $1.00 per copy (10 or more
copies .75 each)

O Please bill me (orders of $5 or more only)

[0 Check enclosed. Please make checks payable to
American Association for the Advancement of
Science, or AAAS

Name

Institution

Address

City/ State/ Zip

Send to Dept. S4

AMERICAN ASSOCIATION for the
A A A S ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, N.W.

Washington, D. C. 20005
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Computer-Communication Networks.
Norman Abramson and Franklin F. Kuo,
Eds. Prentice-Hall, Englewood Cliffs, N.J.,
1973. xviii, 526 pp., illus. $22.50. Prentice-
Hall Computer Applications in Electrical
Engineering Series.

Concise Dictionary of Physics and Re-
lated Subjects. J. Thewlis. Pergamon, New
York, 1973. viii, 366 pp., illus. $16.50.

Conformation of Biological Molecules
and Polymers. Proceedings of a sym-
posium, Jerusalem, Apr. 1972, Ernest D.
Bergmann and Bernard Puliman, Ed.
Israel Academy of Sciences and Humani-
ties, Jerusalem, 1973 (U.S. distributor,
Academic Press, New York). x, 832 pp..
illus. $40. Jerusalem Symposia on Quan-
tum Chemistry and Biochemistry, vol. 5.

Contamination in Tissue Culture. Jgrgen
Fogh, Ed. Academic Press, New York,
1973. xii, 288 pp., illus. $18.

Contemporary Research in the Founda-
tions and Philosophy of Quantum Theory.
Proceedings of a conference, London,
Canada. C. A. Hooker, Ed. Reidel, Bos-
ton, 1973. xx, 386 pp., illus. Cloth, DAfl.
105; paper, Dfl. 56. University of Western
Ontario Series in Philosophy of Science,
vol. 2.

The Control of Aggression. Implications
from Basic Research. John F. Knutson,
Ed. Aldine, Chicago, 1973. x, 310 pp.,
illus. $12.50. Current Concerns in Clinical
Psychology (6).

Correlation Analysis in Organic Chem-
istry. An Introduction to Linear Free-
Energy Relationships. John Shorter. Clar-
endon (Oxford University Press), New
York, 1973. viii, 120 pp., illus. Paper,
$4.95. Oxford Chemistry Series, vol. 11.

The Cosmology of Giordano Bruno.
Paul Henri Michel. Translated from the
French edition (Paris, 1962) by R. E. W.
Maddison. Hermann, Paris; Methuen,
London; and Cornell University Press,
Ithaca, N.Y., 1973. 306 pp., illus. $12.50.

Cranial Variation in Man. A Study by
Multivariate Analysis of Patterns of Dif-
ference among Recent Human Popula-
tions. W. W. Howells. Peabody Museum
of Archaeology and Ethnology, Harvard
University, Cambridge, Mass., 1973. xvi,
260 pp., illus. Paper, $10. Papers of the
Peabody Museum of Archaeology and
Ethnology, vol. 67.

Craniofacial Embryology. Geoffrey H.

Sperber. Illustrations by Ellen Jeanne
Walker. Williams and Wilkins, Baltimore,
1973. xii, 132 pp., illus. Paper, $11.75. A
Dental Practitioner Handbook Series No.
5.

Critical Human Behavioral Research
Issues in Social Intervention Programs.
Proceedings of a conference, Oct. 1972.
Irvin A. Kraft, Ed. New York Academy
of Sciences, New York, 1973. 124 pp.
Paper, $20. Annals of the New York
Academy of Sciences, vol. 218.

Crystallographic Groups. T. Janssen.
North-Holland, Amsterdam, and Elsevier,
New York, 1973. xiv, 282 pp., illus. $21.

Culture Storm. Politics and the Ritual
Order. H. L. Nieburg. St. Martin’s Press,
New York, 1973. x, 262 pp. $8.95.

Currents in the Theory of Computing.
Alfred V. Aho, Ed. Prentice-Hall, Engle-
wood Cliffs, N.J., 1973. x, 246 pp., illus.
$11.95. Prentice-Hall Series in Automatic
Computation.
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Cytochromes. R. Lemberg and J. Bar-
rett. Academic Press, New York, 1973.
xii, 580 pp., illus. $24.50.

Developmental Biology of the Sea
Urchin Embryo. Giovanni Giudice. Aca-
demic Press, New York, 1973. x, 470 pp.,
illus. $32.

A Dictionary of Sharks. Patricia E.
Pope. Great Outdoors, St. Petersburg, Fla.,
1973. 88 pp., illus. Paper, $1.95.

Diffraction Methods. John Wormald.
Clarendon (Oxford University Press),
New York, 1973. xii, 100 pp., illus. Paper,
$4.95. Oxford Chemistry Series, vol. 10.

Digital Interface Design. D. Zissos and
F. G. Duncan. Oxford University Press,
New York, 1973. x, 174 pp., illus. $13.
Harwell Series.

Discovering Biology. A Book of Prob-
lems in Vertebrate Zoology with Special
Reference to Man. J. J. Head. Oxford
University Press, New York, 1972. 144
pp., illus. Paper, $5.50.

Drug Analysis by Chromatography and
Microscopy. A Practical Supplement to
Pharmacopoeias. Egon Stahl, Ed. Trans-
lated from the German edition (Stuttgart,
1970). Ann Arbor Science, Ann Arbor,
Mich., 1973. x, 238 pp., illus. $22.50.

Dynamics of Managerial Leadership.
George T. Vardaman. Auerbach, Phila-
delphia, 1973. viii, 152 pp., illus. $8.95.
Auerbach Management and Communica-
tion Series.

Electric Dichroism and Electric Bire-
fringence. E. Fredericq and C. Houssier.
Clarendon (Oxford University Press),
New York, 1973. «xii, 220 pp., illus.
$22.50. Monographs on Physical Bio-
chemistry.

Finite Dimensional Multilinear Algebra.
(In Two Parts.) Part 1. Marvin Marcus.
Dekker, New York, 1973. xiv, 292 pp.
$14.50. Pure and Applied Mathematics,
vol. 23.

The Finite Element Method. Funda-
mentals and Applications. Douglas H.
Norrie and Gerard de Vries. Academic
Press, New York, 1973. xiv, 322 pp., illus.
$23.

Foundations of the Theory of Learning
Systems. Ya. Z. Tsypkin. Translated from
the Russian edition (Moscow, 1970) by
Z. J. Nikolic. Academic Press, New York,
1973. xiv, 206 pp., illus. $15. Mathematics
in Science and Engineering, vol. 101.

Fourth Conference on Catalytic Hydro-
genation and Analogous Pressure Reac-
tions. Sept. 1972. Paul N. Rylander, Ed.
New York Academy of Sciences, New
York, 1973. 276 pp., illus. Paper, $24.
Annals of the New York Academy of
Sciences, vol. 214,

Fungal Pathogenicity and the Plant’s
Response. Proceedings of a symposium,
Bristol, England, Sept. 1971. R. J. W.
Byrde and C. V. Cutting, Eds. Academic
Press, New York, 1973. xvi, 500 pp., illus.
$23.50.

Geometry, Physics, and Systems. Robert
Hermann. Dekker, New York, 1973. xiv,
304 pp. $17.50. Pure and Applied Mathe-
matics, vol. 18.

Gray’s Anatomy. Roger Warwick and
Peter L. Williams, Eds. Saunders, Phila-
delphia, ed. 35, 1973. xvi, 1472 pp., illus.
$38.50.

Haemopoietic Stem Cells. Proceedings
of a symposium, London, July 1972. As-

With the ILLUMITRAN
~ you can copy,
crop, correct,
enlarge or reduce,
make film strips
or internegatives
from transparencies
up to4x3

~ faster than we can
- tell you about it

The lllumitran, technically far ahead of any-
thing in its field, is the quickest, simplest and
mosE economical means of producing top
quality duplicate transparencies.

Reason? The guesswork is taken out of the
operation by an automatically controlled var-
iable intensity electronic flash which provides

- a repeatable, constant color temperature light

source. [No more guessing exposure or lens
apertures.] A coupled, direct reading meter
assures consistent exposure compensation for
copying originals of varying density or for

-color balancing filters.

The lllumitran isn't just for 1:1 copies on
35mm film. Using your own camera you can
reduce or enlarge at will, copy originals up to
4 x5 in size; make sectional blowups, inter-
negatives or superpositions.

Maybe there's a job the
lilumitran can do for you.
Ask your dealer about it or
drop us a line, we'll send
you a brochure and maga-
i - zine articles which may give

B you some useful ideas. -
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thana freezer...

Jts a System.

You get more than dependable ULTra-low®
temperature when you buy a Revco freezer.
We adapt the freezer to your particular use
through the proper accessories from our in-
ventory control systems. Let us show you how
Revco provides the total answer to your
ULTra-low® temperature needs. Available
in sizes from 1-1/2 to 25 cubic feet, including
the standard 6.5, 9, 12 and 17 cubic foot sizes,
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L-Methionine [*S]

* Ultra High Specific Activity
* Radiochemical Purity >90%

Now available from stock!
L-Methionine [35S]

NEG-009H 100-200Ci/mmole
$95/1mCi $250/5mCi
NEG-009 40-100Ci/mmole
$95/1mCi $250/5mCi

Aqueous solution containing 10 micromoles of
2-mercaptoethanol per mi, shipped in Combi-
V-Vial indry ice.

@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd.. Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, Germany.
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New From Klett
4 Vertical Gel Electrophoresis Cells

FEATURES

* Transparent lucite body.

* Full view of gel columns during preparation.

* Full view of dye front.

* All safety features.

* Precision ground channels.

* Leveling legs.

* Rapid, simple and complete removable of gel
columns with spatula.

K Ie t t Manufacturing Co., Inc.

179 E. 87th Street, New York, N.Y. 10028
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sociated Scientific Publishers (Elsevier,
Excerpta Medica, North-Holland), New
York, 1973. x, 346 pp., illus. $17.75. Ciba
Foundation Symposium 13.

The Mineral Position of the United
States. 1975-2000. Proceedings of a sym-
posium, Minneapolis, Nov. 1972. Eugene
N. Cameron, Ed. Published for the So-
ciety of Economic Geologists Foundation
by University of Wisconsin Press, Madi-
son, 1973. xx, 160 pp., illus. Paper, $1.50.

Molecular Spectroscopy. Vol. 1. A Re-
view of the Recent Literature. The Period
of Coverage Extends in all Chapters to
Dec. 1971 and in some Chapters Addi-
tionally into 1972. R. F. Barrow, D. A.
Long, and D. J. Millen, Senior Reporters.
Chemical Society, London, 1973. xvi, 622
pp., illus. £21. A Specialist Periodical
Report.

Molecular Techniques and Approaches
in Developmental Biology. Maarten J.
Chrispeels, Ed. Wiley-Interscience, New
York, 1973. xiv, 306 pp., illus. $16.50.

Neurobiology of Invertebrates. Mecha-
nisms of Rhythm Regulation. Proceedings
of a symposium, Tihany, Hungary, Aug.
1971. J. Salanki, Ed. Akadémiai Kiadé,
Budapest, 1973. 494 pp., illus. $24.

New Ways of Analyzing Variation in
English. Proceedings of a conference,
Washington, D.C., Oct. 1972. Charles-
James N. Bailey and Roger W. Shuy,
Eds. Georgetown University Press, Wash-
ington, D.C., 1973. xvi, 374 pp., illus.
Paper, $4.50.

1971 Evaluations of Some Pesticide
Residues in Food. The Monographs. Pro-
ceedings of a meeting, Geneva, Nov.
1971. World Health Organization, Geneva,
1973. iv, 346 pp., illus. Paper, $4.50.
WHO Pesticide Residues Series, No. 1.
FAO Agricultural Studies, No. 88.

Nuclear Magnetic Resonance Shift Re-
agents. Proceedings of a symposium,
Dallas, Tex., Apr. 1973. Robert E. Sievers,
Ed. Academic Press, New York, 1973.
xiv, 410 pp., illus. Paper, $9.50.

Nucleic Acid Biosynthesis. Allen I. Las-
kin and Jerold A. Last, Eds. Dekker,
New York, 1973. xii, 276 pp. $16.50.
Methods in Molecular Biology, vol. 4.

Numerical Taxonomy. The Principles
and Practice of Numerical Classification.
Peter H. A. Sneath and Robert R. Sokal.
Freeman, San Francisco, 1973. xvi, 574
pp., illus. $19.50. A Series of Books in
Biology.

Optimization and Design. Proceedings
of a school, Leuven, Belgium, July 1971.
M. Avriel, M. J. Rijckaert, and D. J.
Wilde, Eds. Prentice-Hall, Englewood
Cliffs, N.J., 1973. xvi, 512 pp., illus.
$18.95.

Organic Molecular Photophysics. Vol. 1.
John B. Birks, Ed. Wiley-Interscience,
New York, 1973. xviii, 600 pp., illus.
$37.50. Wiley Monographs in Chemical
Physics.

The People in Places. The Sociology of
the Familiar. Arnold Birenbaum and Ed-
ward Sagarin, Eds. Praeger, New York,
1973. vi, 302 pp. Cloth, $10; paper, $3.95.

Periglacial Processes and Environments.
A. L. Washburn. St. Martin’s Press, New
York, 1973. vi. 320 pp., illus. $23.95.

The Persian Gulf. Holocene Carbonate
Sedimentation and Diagenesis in a Shallow
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NOW a faster, more sensitive,
more accurate, low cost

Chiloride Titrator

Buchler, pioneer in the development of chloride titrators,
reaches a new plateau with this model. We call it our
Solid State Digital Read-Out Chloridometer. You'll call
it the most reliable chloride titrator available. Write for

complete details.

Buchler Instruments

Division of Searle Analytic inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024
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Epicontinental Sea. B. H. Purser, Ed.
Springer-Verlag, New York, 1973. vi, 472
pp., illus.,, 4 maps. $29.70.

Phloem Translocation. M. J. Canny.
Cambridge University Press, New York,
1973. xii, 302 pp., illus.,, 4+ $22.50.

Progress in Geography. International
Reviews of Current Research. Vol. §.
Christopher Board, Richard J. Chorley,
Peter Haggett, and David R. Stoddart,
Eds. St. Martin’s Press, New York, 1973.
viii, 334 pp., illus. $16.95.

Prostaglandins. Isolation and Synthesis.
J. C. Colbert. Noyes Data Corp., Park
Ridge, New Jersey, 1973. viii, 280 pp.,
illus. $36. Chemical Technology Review
No. 17.

Psychoanalytic Investigations. Selected
Papers. Therese Benedek. Quadrangle
(New York Times Book), New York,
1973. 542 pp. $15.

The Psychoanalytic Theory of De-
fensive Processes. Hans Sjoback. Halsted
(Wiley), New York, 1973. xii, 304 pp.
$9.50.

Quantum Mechanics. Principles and Ap-
plications. Marcelo Alonso and Henry
Valk. Addison-Wesley, Reading, Mass.,
1973. xviii, 642 pp., illus. Cloth, $16.95;
paper, $9.95.

Radiology Special Procedure Room.
Ray A. Brinker and Jovitas Skucas. Uni-
versity Park Press, Baltimore, 1973. xii,
188 pp., illus. $9.50.

Rare Earth Intermetallics. W. E. Wal-
lace with an appendix prepared in col-
laboration with E. Segal. Academic Press,

New York, 1973. xii, 266 pp., illus.
$22.50. Materials Science and Technology.

Research in Immunochemistry and Im-
munobiology. Vol. 3. J. B. G. Kwapinski
and E. D. Day, Eds. University Park
Press, Baltimore, 1973. viii, 286 pp., illus.
$24.50.

Selected Works of Giuseppe Peano.
Translated and edited, with a biographical
sketch and bibliography, by Hubert C.
Kennedy. University of Toronto Press,
Buffalo, N.Y., 1973. xii, 250 pp. $12.50.

Simulation in Human Systems. Decision-
Making in Psychotherapy. Richard Bell-
man and Charlene Paule Smith. Wiley-
Interscience, New York, 1973. xviii, 206
pp., illus. $13.95. Publications in Opera-
tions Research, No. 22.

Slope Morphology. Stanley A. Schumm
and M. Paul Mosley, Eds. Dowden,
Hutchinson and Ross, Stroudsburg, Pa.,
1973. xiv, 454 pp., illus. $22. Benchmark
Papers in Geology.

Something’s Wrong with My Child. A
Parents’ Book about Children with Learn-
ing Disabilities. Milton Brutten, Sylvia O.
Richardson, and Charles Mangel. Har-
court Brace Jovanovich, New York, 1973.
X, 246 pp. $7.50.

Stable and Random Motions in Dy-
namical Systems. With Special Emphasis
on Celestial Mechanics. Jiirgen Moser.
Princeton University Press, Princeton,
N.J., and University of Tokyo Press,
Tokyo, 1973. viii, 198 pp., illus. Paper,
$7.50. Annals of Mathematics Studies.
No. 77.

Statistical Mechanics. Vol. 1, A Review
of the Recent Literature Published up to
July 1972. K. Singer, senior reporter.
Chemical Society, London, 1973. viii, 256
pp., illus. £6.50. A Specialist Periodical
Report.

Statistical Thermodynamics. Donald A.
McQuarrie. Harper and Row, New York,
1973, xiv, 344 pp., illus. $14.95. Harper’s
Chemistry Series.

The Structure and Function of Muscle.
Vol. 3, Physiology and Biochemistry.
Geoffrey H. Bourne, Ed. Academic Press,
New York, ed. 2, 1973. xx, 554 pp., illus.
$40.

Survival by Competence. Brian Rothery.
Auerbach, Philadelphia, 1973. viii, 114
pp., illus. $8.95.

Swifts in a Tower. David Lack. Chap-
man and Hall, London, 1973 (U.S. dis-
tributor, Halsted [Wiley], New York).
240 pp., illus. $8.25. Reprint of the 1956
edition.

Vitamin E and Its Role in Cellular
Metabolism. Proceedings of a conference,
New York, Dec. 1971, Padmanabhan P.
Nair and Herbert J. Kayden, Eds. New
York Academy of Sciences, New York,
1972. 248 pp., illus. $26. Annals of the
New York Academy of Sciences, vol. 203.

Women in Engineering. Bridging the
Gap between Society and Technology.
Proceedings of a conference, Henniker,
N.H.,, July 1971. George Bugliarello,
Vivian Cardwell, Olive Salembier, and
Winifred White, Eds. University of Illinois,
Chicago, 1973. 110 pp. Paper, $2.
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PRESSURE

STRONG ACIDS

can be combined in the
PARR® Acid Digestion
Bomb to provide a rapid
and safe method for dis-
solving glass, rocks, sili-
cates and other refractory

HNO; and other strong
mineral acids.

in HF, HCI,

Roll your own cells.

Increased production of mammalian cells and viruses is now
possible by growing cell monolayers in roller bottles. Instead of
flat bottles, the Rollace!l utilizes cylindrical vessels that provide
increased growth area while reducing laboratory space and

medium requirements. Large numbers of tissue culture bottles can
be rotated simultaneously at any speed between 0.1 rpm and 8 rpm.
Because of its modular design, a single bench scale unit can

be readily converted for production applica-
tions by merely adding one or more roller tiers
as the need arises. An incubated unit is also
available with a built-in roller drive for precise
L control of temperature as well as speed. The

Rollacell is made in sizes up to 10 tiers.
PARR INSTRUMENT COMPANY Write for Catalog RC 41S/1173
Moline, 1ll. 61265

NEW BRUNSWICK SCIENTIFIC CO.,INC.
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Samples are held in a 25 ml, thick walled
Teflon* cup which is not attacked by the acid
charge. This cup is confined within a sturdy
stainless steel bomb from which it is easily
removed for sample recovery and washing. No
wrenches or clamps are needed to produce a
tight seal.

¢ )

Ask for PARR Data Sheet 4745
describing this rapid method &f\\
for dissolving difficult samples. e

*duPont TFE flurocarbon resin.
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