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HEERBRUGG

Now, our whole world is precision optical instruments for
engineering, geodesy, photogrammetry and microscopy. IT’S

From 200 square feet in 1921 to the largest optical instrument complex in
Switzerland today. And a sales and service organization upon which the

sun never sets.

Size isn't everything. How we got that way is. We're people who believe

in, and practice, the most meticulous craftsmanship. We insist that our

instruments perform even better than we say they will. We make a fetish

of improving our products as fast as technology permits. We're responsive

to the needs of our instrument users, and to the environments where

they use them.

We're four-thousand people in Switzerland and throughout the world

who know that what our customers think of our instruments, they think

of us. And we're very sensitive. YEARS

WILD HEERBRUGG LTD. CH-9435, HEERBRUGG, SWITZERLAND

& WILD HEERBRUGG
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Anyway you shake it...we make it

Gyrate, reciprocate, rotate, incubate! When we say that we make the
most complete line of shakers, we’re only telling part of the story
here. For the complete story, send for our new 132 page catalog.

Incubator Shakers Reciprocating Shakers

Water Bath Shakers

Model G-76
Gyrotory Water Bath Shaker
A happy combination of a con-
trolled temperature water bath
and a continuous-duty Gyro-
tory shaker. Holds nine 250 ml
flasks (among other sizes).
You've seen this in everyone’s
lab.

Model G-86

Gyrotory Water Bath Shaker
A more versatile combination
of the features of the G-76,
and on a larger scale.

Model RW-650

Reciprocating Water

Bath Shaker

The Big Brother. This is the
largest capacity water bath
shaker made. And, it still sits
quietly on a bench.

we've got a lot more.

Gyrotory Shakers

Model G-2
Portable Gyrotory Shaker
The baby is a rugged, contin-
uous-duty shaker that offers
plug-in convenience anywhere
in the lab. It's low in cost, but
lasts indefinitely. Holds twelve
125 ml flasks (among other
sizes).

Model G-10
Gyrotory Shaker

The work-horse. Designed for
a long life of non-stop shaking,
the G-10 has been a lab stan-
dard for years.

>
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Model G-11
High Speed Gyrotory Shaker

The high speed work-horse.
Get things going at speeds up
to 600 RPM and achieve new
levels of aeration efficiency.

Model G-50

Gyrotory Tier Shaker

The behemoth. Industrial-size
Shaker with multiple tiers.
Stack heavy loads and shake
indefinitely. Variable speed, of
course.

If these don’t shake you up,

Send for 132 page catalog MPS/ 471.

Model G-25
Incubator Shaker

A controlled temperature incu-
bator-shaker. Gyrotory or re-
ciprocating; variable speed
and temperature. Top-loading
chamber holds 40 flasks, 250
ml size (among others).

Model G-24
Environmental
Incubator-Shaker

The ultimate in bench-top flex-
ibility. Interchangeable plat-
forms; controlled temperature
and speed, of course.

Model G-26

PsycroTherm
Incubator-Shaker

The really big one. Also, the
really flexible one. Four mod-
els that can do anything, and
do it quietly and efficiently.

NBS

NEW BRUNSWICK SCIENTIFIC CO.,INC.

Model R-7
Reciprocating Shaker

A general purpose reciprocat-
ing shaker for gentle to vigor-
ous agitation of heavy loads.
Interchangeable platforms.

f % ¥
e
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Model R-82
Double Tier
Reciprocating Shaker

The R-82 multiplies the capac-
ity of the R-7 by a factor of 2.
Variable speed and variable
stroke.

Model W-8
Twist-Action Shaker

We call this the “mechanical
wrist.” It simulates the natural
action of wrist shaking, but
never gets tired.

NEW BRUNSWICK, N. J. 08903 + 201 - 846-4600

1130 SOMERSET STREET, P.O. BOX 606/
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Sulfur-ion tracks from an Apollo test
helmet. Replicas (X 800) of the tracks
of sulphur-32 ions were used to cali-
brate the helmets for cosmic ray de-
tection. Statistical effects of slowing
down appear in the form of the vary-
ing length of the different tracks. See
page 154. [Eric Lifshin, General
Electric Research and Development
Laboratory, Schenectady, New York]
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NEW LABELED

COMPOUNDS
from Mallinckrodt

Mallinckrodt now maintains a broad line

of C14 and tritiated compounds immediately
available from the shelf. Included are amino
acids and related compounds, nucleosides,
nucleotides, purines and pyrimidines,

lipids and labeled drugs.

This new line of stock items comes from
the same source that has the outstanding
reputation for custom synthesizing labeled
compounds to critical radiochemical

and chemical specifications.

All these stock items bear the care and



knowledge of Mallinckrodt’s highly trained
radiochemists to assure purity at lowest
possible cost. Every order is delivered with
two or more radiochromatagram scans

or other analytical data, and Mallinckrodt’s
proof of purity guarantee.

Send the coupon and check the wide range
of C14 and tritiated shelf items in the

new addendum to our Labeled Compounds
Catalog. Then order these shelf items

from the source that is known for highest
purity standards. Send coupon now.

MALLINCKRODT CHEMICAL WORKS
Science Products Div.

P. O. Box 5439

St. Louis, Mo. 63160

D Send catalog addendum of new C14 labeled and tritiated

I compounds.

[:} Send regular catalog of labeled compounds.

Name Title I

Institution/Company:.

Street

l City State Zip
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Some things are changing for the better.

A Dbetter way to measure
photons from UV to IR

It's our guess that any scientist who
has ever made optical power
measurements will greet the new
HP 8330A /8334 A Radiant Flux
Meter System with more and more
enthusiasm as he finds out more
about it. Because it measures total
radiant power over the entire IR to
UV spectrum, with a flat response that
remains accurate regardless of the
spectral composition of the source of
radiation. Because it’s calibrated to
better than == 59 traceable to NBS,
at all wavelengths and at any power
level, and reads out directly in absolute
radiometric units. And because it is
the first to have an automatic zero and
a built-in self-calibrator that maintain
system accuracy with no more effort
than pushing a button.

Underlying many of these
improvements in the state of the art
is a unique thin-film thermopile
detector whose extremely low thermal
mass gives it a 10 to 100 times faster
overall response than conventional -
thermopiles. Manufactured by vacuum
deposition on a thin but tough
substrate that gives it body without
mass, the HP thermopile is
considerably more rugged than
previous laboratory designs. But the
thermopile derives its most important
characteristic—flat response—
from a thin layer of gold, the likes
of which no jeweler would care to use.
Vaporized and deposited on the
thermopile’s 64 series-connected
thermocouples, this gold has such a
combination of particle size and
structure that it traps and absorbs all
incident photons from less than 0.3
to beyond 10 microns . . . and
therefore looks black, exactly the
opposite of the jeweler’s requirements.
Since it remains chemically inert, it
does not form surface oxides that
would act as mirrors. The gold layer
also assumes an abnormally high
electrical resistivity, so high that it
does not “short” the thermocouple
junctions which it overlays. Certainly
not a jeweler’s gold, but a great one
for thermopiles.

Equally important in terms of
performance, a built-in self-calibrator
maintains the accuracy of the system...
at the touch of a pushbutton.
Incorporating a low-frequency
oscillator that delivers a precise amount
of power to the thermopile, the
automatic calibrator adjusts the gain
of the measurement system to match
the response of the thermopile. Thus
compensated for all changes in
sensitivity due to temperature,
overload, mechanical shock, aging or
even change of detector, the
instrument always measures radiant
power accurately and directly.

At $1100 for a complete system,
the price of the 8330A /8334A
represents another quantum
improvement in the state of the art
that will certainly encourage its use
in a variety of electro-optical, analytical
and process control applications.

A descriptive brochure of the system
awaits your request.

Cardiac Catheterization: A better’
way for patient and physician

Over 100,000 victims of both cardiac
congenital defects and cardiovascular
disease visit a catheterization laboratory
each year, a necessary step on the
road back to good health. For this is
where the physician performs cardiac
catheterization by inserting a small
tube (catheter) into a peripheral blood
vessel and pushing it into the heart.
Measurements are made of blood
pressure in the heart and other
physiological factors which give the
doctor information he needs for
diagnosis and treatment.

A typical “cath” procedure takes
about two hours after which the
physician spends two to three more




hours examining the data. Complex
calculations convert the raw
measurements into usable information
about the condition of heart

and valves.

Now, data sampling, analysis and
display can be done automatically
during catheterization, with HP’s new
5690A computerized system. So fast

that the physician can verify each
step of the procedure and decide
whether additional measurements
should be made—thus avoiding the

possibility of incomplete or faulty data.

Developed in a joint effort with
the Stanford University Medical
Center, the new HP 5690A
computerized system is a completely
integrated hardware and software
system, performing data acquisition
and real-time cardiac analysis from
on-line sampling of pressure
waveforms and from patient
information the physician enters
on a keyboard. The computer

. calculates all the hemodynamic
parameters most often required-—
displaying results immediately. Price
is approximately $85,000.

Where the usage level doesn’t
justify the full interactive capabilities
of a computer-based system, an
alternative approach uses the HP
Programmable Electronic Calculator
to perform the calculations. Merely by
inserting a small magnetic card into
the instrument, the physician enters
instructions for the complex
calculations. Then all he has to do
is enter on the keyboard the
catheterization measurement data.

Once basic data is entered,
calculation takes less than five minutes
and the desired information—cardiac
output, stroke volume, total peripheral
resistance, pulmonary and systematic
A-V differences, 9% shunt—appears
on the calculator’s visual display and
printer while the patient is still in

the cath lab.

Fully documented HP cardiology
programs available to all calculator
users help speed catheterization data
analysis. Additional programs to
meet special requirements are easily
prepared and permanently stored on
magnetic cards for instant reuse.
Calculator prices start at $3950.

Write us of your interest in either
system and we’'ll respond with
complete information.

Computer helps GC
simulate distillation

A far cry from the alembic used by
the 16th century alchemist, the artful
glassware used by the modern oil
chemist for True Boiling Point (TBP)
distillation nevertheless employs the
same basic technique: boil and
condense. To this day, TBP distillation
remains the accepted way to establish
the basic marketing specification of
petroleum products . . . and it leaves
a lot to be desired. Those who refine
petroleum products don'’t like it
because it takes so long: TBP
distillation of a wide-boiling distillate
can take as long as 100 hours, and
the results are useless in controlling
the operation of a refinery. Those
who buy petroleum products don’t like
it because the method is not very
reproducible, especially as it applies
to the initial and final boiling points.
Those who perform the distillation
don’t like it because the procedure
itself is a long and boring task.

A group of scientists at HP’s
Avondale Division have devised a
completely automatic method that
employs gas chromatography (GC)
to simulate distillation and produces
boiling point distribution data more
precisely and in much less time—
about 40 minutes—than TBP
distillation. The new method employs

the HP 7600A Chromatograph System
which is capable of automatic
unattended operation from sample
measurement and injection to final
analysis report.

The recipe for simulated distillation
with the 7600A is relatively simple.
Set the GC for a linear program of
6 to 10°C/minute starting at —20°C,
load the sample tray with as many
as 36 different calibration and
analytical samples, even of widely
diverse boiling ranges up to 1000°F
... and push the start button: the
rest is automatic.

Complete sets of programs provided
with the 7600A enable its HP
computer (opt. 003) to determine
the initial and final boiling points of
each sample and print out the analysis
report of boiling point distribution
at 1% increments.

No knowledge of computer
programming is required by the
analyst. At each stage of the computer-
performed calculations, the computer
asks for the information it requires
and the operator answers by typing the
requested number or word on the
keyboard.

The precision of the 7600A
Simulated Distillation method with
wide boiling range samples is greater
than is possible by any distillation
method. Its speed—an average of
40 minutes per sample—completely
outclasses distillation methods.

This new automated Simulated
Distillation method is examined in
much more meaningful detail in
Data Sheet 7600. Write to Hewlett-
Packard, 1507 Page Mill Road,
Palo Alto, California 94304.

In Europe: 1217 Meyrin-Geneva,
Switzerland.

HEWLETT ﬁ PACKARD

Measurement, Analysis, Computation



More efficient than10 arms:

L/l REPIPETS’
and

Dilutors

L/1 REPIPET for
dispensing

| It’s like having extra pairs
of arms in the laboratory
when you automate your
reagent bottles with
L/I REPIPETS and Di-
lutors. The modest price
| of these instruments
s more than justified
on the basis of in-
creased laboratory
output alone.

REPIPETS and
Dilutors fit directly
on your reagent bottles (either bottle
shown furnished free). Handle any reagent
except HF with all PYREX® L/I instru-
ments. Operate by lifting and pressing
a plunger.

REPIPETS dispense (only) with 1% accuracy,

0.1% reproducibility. Dilutors dispense, aspirate and
dilute with the same precision. The instruments

can’t leak and with minimum care can’t jam. They in-
clude integral filters to keep your reagents pure.

L/ stocks REPIPETS and Dilutors in %2, 5, 10, 20 and
50 ml sizes. Price: REPIPETS $55, Dilutors $99.50.

L/1 Dilutor for aspirating
and dispensing

Order from L/1 or your distributor.

45 LABINDUSTRIES

1802M Second Street, Berkeley, CA 94710
See us at FASEB Booth #D100 Phone (415) 843-0220 Cable LABIND, Berkeley
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IEC adds a new performance
dimension to its low-speed PR-6
and PR-J Refrigerated Centrifuges
with the Continuous Flow Zonal
Rotor. This totally new and unigue
rotor will process such particles
as mitochondria, nuclei, protozoa,
unicelled algae, chloroplasts,
bacteria, yeast, spores, blood
cells, polyhedral insect viruses,
and latex. Applications range from
medical and industrial research to
probings into the ecological
balance.

The Continuous Flow Zonal
Rotor utilizes density gradient
techniques to concentrate and
purify large volumes of dilute
particle suspensions (100-plus
liters of 1-micron diameter
particles in one 8-hour day).

Suspension of the concentrate in
a density gradient provides
isopyconic zones free of any
impurities (gaussian distributions
with a standard deviation of 5 ml in
a banding zone have been
obtained). It also provides an
ideal environment for fragile
biological organelles —phyto-
plankton, for example —allowing
such life processes as respiration
and photosynthesis to remain
unimpaired. (Previous methods
requiring contact with filters and
rotor walls often destroyed the
delicate organelles.) It even
minimizes the damage from
organelle-to-organelle contact,
as occurs in “packed”
concentrates.

The new rotor will also operate

in the conventional continuous
flow mode without a density
gradient, providing up to 800 ml

of packed particles of all densities.

IEC presents
the Continuous Flow
Zonal Rotor

Or choose a limited rate
separation, or a differential
separation scheme. Particles are
captured or passed through a rotor
depending upon their sedimenta-
tion coefficient; decrease flow
rate through the rotor or increase
rotor speed, and particles of lower
sedimentation rate are captured.
The new Continuous Flow
Zonal Rotor is in production and
ready for immediate delivery. For
more details, write to International
Equipment Company, 300 Second
Avenue, Needham Heights,
Massachusetts 02194.

INTERNATIONAL

EQUIPMENT CO.
A DIVISION OF DAMON




THE UN-NEW SPECTROPHOTOMETER

giffo

FLEXIBILITY TO MEET YOUR GROWING NEEDS

FOR
GEL SCANNING

e Proven Performance — Hundreds
in use

e High Resolution—Interchangeable
micro-apertures

e Easy and Fast to Operate and
Install

FOR
RAPID SAMPLING

e New Sample Return Feature
e Automatic Print-Out
e Up to 250 Samples per Hour

FOR ACCURATE
TEMPERATURE CONTROL

o Totally ELECTRONIC Heating
AND Cooling

e Precision Thermostatting and
Controlled Heating Rates

e Rapid Cooling Rates — for
Renaturation and Recycling

See these and other new developments at FASEB BOOTHS G and F, 31 and 32, or write;

GILFORD INSTRUMENT LABORATORIES, INC., OBERLIN, OHIO 44074 « GILFORD EUROPE, S.A. » 74 RUE M. S. DEFRESNE « 94 VITRY-SUR-SEINE, FRANCE
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Meet
fifteen new
Olympus
Microscopes:

k&‘
The f
universal
research
microscope-

AH.

Olympus meets change with change, and
offers you the most flexible research
microscope ever. Its rugged, modern,
square-line stand contains a wide choice
of application-oriented options that let
you modify its configuration to suit your
own use. You choose from four light
sources: bright field or dark field con-
trast, phase contrast, fluorescence, from
achromats to plan apochromats. Three
stages, interference contrast—transmit-
ted and reflected light. The new Olympus

AH modular concept increases your op-
portunities to build a system around your
own requirements by providing a com-
plete range of Olympus accessories.
They include objective lens combinations
and modular attachment camera systems
that can be used with other Olympus
microscopes. An economy without sacri-
ficing quality. Find out how you can give
your lab ultimate capabilities. Your
Olympus dealer can give you more de-
tails, or send the coupon.

|
!
!
|
|
|
|
|
|
|
|
|
!
|
|

OLYMPUS

CORPORATION OF AMERICA

Precision Instrument Division, Dept. AH-1

2 Nevada Drive, New Hyde Park, N. Y. 11040
[J Send more information on the new AH.
[] On the complete Olympus line.

[ Contact me to set up a demonstration.




Introducing the lowest priced
laboratory computer:

The mobile LAB 8/e.$9,990:

L

.

IFY
‘
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'owfﬂxj'\

L

On simple price comparison alone, the LAB 8/e wins
hands down. But that's only the beginning of the
benefits. This is a general purpose computer system.
Using any lab oscilloscope it becomes many instru-
ments in one. .. signal averager, data correlator,
histogram analyzer, frequency analyzer, and NMR
data system. All for the cost of one good single-
purpose instrument.

For the imaginative researcher, LAB 8/¢ is an innova-
tion machine — all of the software and hardware
capability built into it lets you develop your own
experiment control features, data reduction tech-
niques, and analysis programs. Lots of software is
provided: FOCAL, BASIC, and FORTRAN languages.

. |

i
£

You don't have to be a computer expert to use them.
Lab instrumentation simply plugs into LAB 8/e without
extra interfacing or power supplies. And the mobile
LAB 8/e allows you to move your lab computer as
easily as you move your oscilloscope.

LAB 8/e is the lowest cost entry into laboratory com-
puting, yet complements the more powerful PDP-12.
And DIGITAL, the world’s largest manufacturer of
mini-computers, backs this versatile research tool
with the training and service that a large company
can provide.

But, start by thinking of the LAB 8/¢ as a bargain.
Remember, it costs no more than a single single-
purpose instrument.

dlilglitlall

*The oscilloscope display shown is @ modified
Tektronix Model 602, available from DIGITAL
at an additicnal charge.




World's highest

specific activity:
Uridine-H’ 37¢mM
Thymidine-H’ 22¢/mM

Uridine-5, 6-H3

NET-367

Specific activity: 36.8 curies/mM (*current lot)
Standard package prices: $20/250u¢, $40/mc,
$105/5mc

Packaging: Sterile aqueous solution, in a combi-vial

Thymidine-methyl-H3

NET-027X: Specific activity 22.3 curies/mM (*current lot)
NET-027: Specific activity 6.7 curies/mM

NET-027A: Specific activity 2.0 curies/mM

Standard package prices: $15/250uc, $35/mc,

$100/5mc¢ .

Packaging: Sterile aqueous solution, in a combi-vial

Our new brochure, Nucleic Acids and Derivatives,
lists other labeled forms and specific activities of
tritiated uridine and thymidine, plus over 100 other
C-14, H-3, and P-32 labeled nucleics.

Place your order collect

=7

@ New England Nuclear g Lo
575 Albany Street, Boston, Mass. 02118 k@’
Customer Service: (617) 482-9595 -
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The best wa’y to
measure pH-

it all
depends on

how you look at it.

Perhaps you place portability first
in a pH meter. Look no further than our
Model PBL, with its rugged case, taut-
band meter, solid-state circuitry. Reads
accurately to =0.1 pH. Battery-operated,
of course. Or plug it into an AC power
source. Recorder output, Karl Fischer
titration, and much more. A lot more than
you'd expect in a portable meter priced at
$230.

Maybe you’d like portability plus an
expanded scale. Then you'd like the PBX.
Full-scale expansion of as little as 0.7 pH.
Accuracy, *£0.005 pH. Ready, too, for
measurement of e.m.f. and activities of
mono- or divalent ions. Ideal for determin-
ing specific-ion pollutants in streams and
waterways. Battery-operated or AC-pow-
ered. Full-range adaptability. The PBX.
The price — $375.

Are accuracy, sensitivity, and a large
scale important to you? Consider our
Model LS —the “laboratory standard.”
Accurate to =0.05 pH (with a repeatability
of =0.01 pH). Ultra-stable solid-state cir-
cuitry. Big, easy-to-read scale at just the

108

PBL

right angle. With buffer adjust, Karl Fischer
polarizing output, manual or optional auto-
matic temperature compensation, recorder
output. The LS, priced at $355.

You might be looking for accuracy
and sensitivity and a large, expanded
scale. Our Model LSX fills the bill. Accu-
rate'to =0.005 pH in full-scale expansion
of 0.7 pH unit. Which you read on a 7%z~
inch scale. High-precision measurements
of pH, e.m.f., and mono- or divalent ion
activities. Maximum sensitivity and stabil-
ity. High input impedance. A variety of
built-in input/output adapters. The name:
LSX. The price: $425.

Won't settle for anything less than
direct, digital display? You and our Model
DR should find each other. It has a digital
counter (plus a graduated scale) for
continuous measurements to 0.001 pH.
Accurate to =0.01 pH. Accommodates all
electrodes. Lets you use manual or auto-
matic temperature compensation. Solid-
state circuitry to keep things trouble-free.
The price? $600.

Or true-electronic, digital, direct

Circle No. 9 on Readers’ Service Card

reading may be your idea of perfection.
Realized in our Model NX. Big, bright, lu-
minescent numerals. No more parallax
errors or interpolations. Readable to four
significant figures (the decimal point is
always in the right place, automatically).
Responds instantly to rapidly changing
inputs. With long-life display tubes, plug-
in circuit boards, and a price of $595.
Look over the many faces of pH mea-
surement with the help of your Sargent-
Welch representative. Then arrange for a
demonstration. Or write to us for details
on any of our pH meters. 0-217

m» SARGENT-WELCH

Scientific instruments, apparatus, chemicals.
Sargent-Welch Scientific Company
7300 N. Linder Ave.; Skokie, lllinois 60076

Chicago/Anaheim/Birmingham/Cincinnati
Cleveland/Dallas/Denver/Detroit
Springfield, N.J./Toronto/Montreal/Vancouver

SCIENCE, VOL. 172



The Cary16.

The worlds best manual spectrophotometer costs $9,000.
Scanning and Kinetics

When you combine its price
and performance, there’s really
nothing quite like the Cary 16
manual spectrophotometer.

But that’s only part of the story.

By adding a few well-chosen,
reasonably priced accessories,
the 16 becomes a very precise
scanning instrument. A few
other peripherals make it a
kinetics system nobody else can
come close to.

And so, you can end up
with three research-quality
spectrophotometers without
having to buy three research-
priced instruments.

THE BASIC 16
The heart of any spectropho-
tometer is its optical system.
Ours has no equal. It combines
a double-beam photometer,
a double monochromator and
a unique V-beam system of cell
space optics. The result is high
resolution, extreme photo-
metric accuracy and negligible
stray light. But, performance is
no good if it’s difficult to attain.
So, in the manual Cary 16,
we’ve reduced most analyses to
a few simple steps.

SCANNING

To the basic 16 add a scan
motor, slit servo mechanism,
baseline compensator, and log
recorder and it’s the Cary 16S:
a double-beam scanning
spectrophotometer which uses
a single detector photometric

system and offers high accuracy

and long term stability.
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are atouch more.

Cary 16

Cary 168

Cary 16K
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Both essential to recording
meaningful spectra.

KINETICS
For automatic kinetics studies,
the Cary 16K acliieves a level of
performance and convenience
never before possible with
commercially available equip-
ment. Again, starting with the
basic Cary 16, you select from
a wide range of available
kinetics accessories to tailor
a system to suit your exact
needs. These include a fully
automatic five-cell sample
changer with dwell and cycling
timers, a recorder, an interface
with individual scale expan-
sions from 0.1 to 2.0 absorbance
full scale, a dual wavelength
drive, and a multi-balance
accessory to permit individual
zeroing of each sample.

HANDY GUIDE
In addition to complete operating
specs, we’d like to send you
a copy of our handy new
Cary 16 Systems & Accessories
Guide. It explains how you can
start with a $9,000 Cary 16 and
end up with three research-
quality spectrophotometers for
a touch more. For your copy,
or to arrange a demonstration,

" write Cary Instruments, a

Varian subsidiary, 2724 South
Peck Road, Monrovia, Calif. 91016.
Ask for data file E006-100.

] cary
instruments
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The Wang 700 system can And when you need the output of the 700 on paper,
knock out the kind of repeti- you’ll find it willing and able. There are two print-

tive statistical data that out units available — an output writer and a
usually knocks you out. graphic plotter with alpha-numeric printing.
Imagine the freedom you Let the Wang 700 system, the most powerful desk-
will have with such func- top statistical calculator, take the drudgery out of
tions available to you as: your statistical analysis.

one, two, or three way

For information on the Wang 700 system, call

Mr. Courtney collect (617) 851-7211. Wang Labora-
tories, Inc., Dept. S-4, 836 North Street,
Tewksbury, Massachusetts 01876.

analysis of variance;
linear regression analysis;
least square fit— power
curve — exponential—hyperbolic;

multiple linear regression analysis;

nth order regression analysis.

Not only are these functions and many more avail- Take the drUdgery

able at the touch of a key, but the 700 system even

types out its own operating instructions. out Of mu Iti ple

If you have a way of solving problems that’s unique, - =

the Wang 700 will go right along with you. All you g Iy

do is snap in a simple magnetic tape cassette and I‘e reSSIon ana SIS'
record your own program on it. You can also buy

pre-programmed cassettes from us.
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MULTIPLE LINEAK REGHESSION ANALYSLS
y = B0} » BELIR(L) & . . . * Blnixin)

& 1. Key 2 = n+l { where n = total no. of variables) and key CO. s
7. Key the VALUKS heying GO after wach.

Jo Key SPECIAL PUNCTION 010 to obtain different sums In the system of equations and 5(0). . . Bln).

or
Y Key SPECIAL FUNCTION DOOS to ohtatn B(0), . . hin) enl
2 1) x(2) x(3) &) X

- 1,000 -3.00n 2.000 00 1.000
2.000 1,000 2,000 1.000 10,000

° LLu00 2,600 3.000 w000 1.0
1000 2.000 1.000 3.000 4,000
3. ) -2.000 -2.00 3000 =11,000

These are the sums:

5.000 = total mo. of ammples
11,000 = SUM{x(i1)) <
e .000 = suM{={Zi)}
6.000 = SUM[x(38)1
11.000 = SUM{=let)] &
L] 17.000 = SUMiy(1)]
31.000 = SUM{x(11)ee2]
22.000 = SUM{x(21)%02) %
® 22.000 = SUML=(3L)e=2]
15.000 = SUM(x(s1)**2)
3,000 =~ stMix(itix(2u) ] -
L 13,000 = SUM{x(14)=(30)])
000 - soM(xinndanl
R.000 = SUM[x(ZL)n(I)) o
e 9,000 = SuM{x(21)xlen) ]
11.000 = SUM[x(3)x(a1)]
18,000 = SUM[x(11)y (1)}
o $1.000 = SUMIx(2)y(L) ]}
5.000 = SUM{x(3)y (1))
11,000 = SM{x(a1)v (1))

700-701 Calculating Systems



at 3¢ a week, _
ab-sorb-dri bedding
is a comfort

in more ways

than one.

Cost is actually less than 3¢ a week to
keep a standard mouse cage filled with

ab-sorb-dri. That's because a change of

ab-sorb-drilasts at least a week. And

because it has a low density (13 Ibs/cubic
ft.) a 40 Ib. bag fills as many small animal

cages as a 50 |b. bag of many other
bedding materials.

A patented* bedding of fine hardwood
particles, ab-sorb-dri stays comfortable
to the animals throughout the whole week.

Stays loose, dry and holds odor down.

There are other comforting facts about

ab-sorb-dri in our new technical data
sheet. Lab Products, a new company of
people experienced in lab animal care,
will be glad to send you a copy. Write or

call Lab Products, Inc., 635 Midland Ave.,

Avenue, Garfield, N.J. 07026.
Phone: (201) 478-3000.
*U.S. Patent No. 3,256,857.

lab products
inc
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predicts that the future may bring about
certain constraints upon human rights
and current individual freedoms neither
means that one endorses or likes such
possible eventualities. As soon say that
George Orwell advocated the state of
human society he foresaw as possible
in 1984. If Steinberger is really inter-
ested in my views, he will find them dis-
cussed at much greater length in numer-
ous earlier writings of mine, especially
in Science and Liberal Education and
Science and Ethical Values. 1 reiterate
that “the right that must become para-
mount is not the right to procreate, but
rather the right of every child to be
born with a sound physical and mental
constitution, based on a sound geno-
type.” And again, “Just as every child
must have the right to full educational
opportunity and a sound nutrition, so
every child has the inalienable right to
a sound heritage.” Perhaps that can be
achieved on a voluntary basis, through
educational understanding, genetic diag-
nosis, and wise counseling. That, of
course, would be preferable. But if such
means prove insufficient for the task, so-
cial compulsion may indeed be the only
alternative, whether we like it or not.
Human societies in the past have prac-
ticed harsher measures, directed against
the unfortunate child or infant. Better
that restriction be directed at the stages
of conception or embryonic implanta-
tion, or even at the fetus, in cases of
indubitable physical or mental incapaci-
tation. The difficulty will always be to
achieve certainty in diagnosis and to
harmonize enlightened voluntary action
with social compulsion. Much social
inventiveness and ethical analysis must
be directed at these matters, and I am
far from claiming authority in such.

BENTLEY GLASS
State University of New York at
Stony Brook 11790

AAAS Council:
Moving Toward Elitism?

As a member of the AAAS Council,
I noted Strasser’s and Slifkin’s concern
with the election of the AAAS presi-
dent (Letters, 19 Feb.). Whatever the
Council s, it is not a presidium. Neither
is it the “elite” group described by
Time magazine. In the election of of-
ficers the Council acts with little more
knowledge than the total membership
would have. Routine biographical data
really does not give a basis for intelli-
gent choice.

In the same issue (p. 709), there is
a summary of the 1970 Council meet-
ing. A point js made that the meeting
lasted only 3 hours and 35 minutes and
this was attributed to “general econ-
omies of time” as a result of doing
some business by mail. Far more sig-
nificant, in my opinion, was the arbi-
trary and authoritarian manner in which
this particular Council meeting was run.
There was an obvious attempt to hold
discussion to a minimum, probably for
fear of disruption. . . .

Few people attend the AAAS Coun-
cil meeting or accept election to office
with other than the best of motives.
The basic problem lies in the fact that
the AAAS is not fundamentally a pro-
fessional organization. There are no
professional qualifications for member-
ship. Yet in modern times it has tried
to take a very professional role as a
spokesman for all organized science,
thus creating a great division between
the Council and the Board of Directors.
When a large, unwieldy body with an
ill-defined membership and an extreme-
ly limited mandate meets briefly once
a year, it cannot be expected to have
much significance.

In 1969 the Board of Directors an-
nounced and the Council endorsed a
goal of increasing the membership by
an order of magnitude or more by
1980. In 1970 the Council rejected a
nominee for president who was a mem-
ber of the Board and who had been
active in developing this goal! Also in
1970 the Council on its own initiative
advised the Special Committee on Gov-
ernance that “it is a sense of the Coun-
cil that any changes in governance
should insure that control of activities
of the AAAS will be in the hands of
bona fide scientists or societies of sci-
entists.” This says that we want the
control to be in the hands of a special-
ized group within the organization with-
out that group paying the financial
price of that control; that is, high dues.
The 10-year membership goal, if ac-
complished, will merely exacerbate our
problems. The program goals for the
AAAS require such a membership base
unless the membership costs are to in-
crease greatly. The control is to remain
in the hands of a restricted (elite?)
group, the bona fide scientists. Appar-
ently we—or at least the majority of
the Council voting—wish the larger
membership group to support with its
dues decisions and programs in whose
development and approval it has no
real part.

To worry merely about the undem-
ocratic means involved in the selection

SCIENCE, VOL. 172



NEW

Polynucleotides

and PNPase preps
from
P-L Biochemicals

4510 POLY A.POLY U, DOUBLE STRAND,
PHYSIOLOGICAL SALT*, LYOPHILIZED
*Also available as Sodium Salt
10 mg. $18.00 25 mg. $35.00
100 mg. $90.00

4532 POLY APOLY U.POLY U, TRIPLE
STRAND, PHYSIOLOGICAL SALT* LYO-
PHILIZED
*Also available as Sodium Salit
10 mg. $20.00 25 mg. $40.00

. 100 mg. $100.00

4715 POLY 1.POLY C, DOUBLE STRAND,
STERILE REFERENCE SOLUTION, 1 mg./
ml. IN PHYSIOLOGICAL SALINE
1 ml. $6.00 5 ml. $12.50

4257 POLYGUANYLIC ACID (POLY G) PO-
TASSIUM SALT, LYOPHILIZED S20,w =
6-12
10 mg. $16.00 25 mg. $32.00
100 mg. $110.00

4550 POLYXANTHYLIC ACID (POLY X),
POTASSIUM SALT, LYOPHILIZED Szo,w
=45
10 mg. $50.00 25 mg. $110.00
100 mg. $330.00

4160 POLYADENYLIC, URIDYLIC, GUANY-
LIC ACID; (POLY A,U,G) POTASSIUM
SALT, LYOPHILIZED S20,w = 8.2
5 mg. $50.00 10 mg. $30.00
25 mg. $200.00

4341 POLYINOSINIC, GUANYLIC ACID;
POLY(l,G), POTASSIUM SALT, LYOPHI-
LIZED. Approximately equal incorporation
land G S2o,w = 11.0
5 mg. $50.00 10 mg. $90.00
25 mg. $200.00 ’

4451 POLYURIDYLIC, GUANYLIC ACID;
POLY(U,G), POTASSIUM SALT, LYOPHI-
LIZED. Approximately equal incorporation
of U and G S2o0,w = 6.0
5 mg. $50.00 10 mg. $90.00
25 mg. $200.00

0672 POLYNUCLEOTIDE PHOSPHORYLASE,
(E. coli B), TYPE 25. Minimum activity 25
poly units per mg. protein (1 unit = 1
smole ADP/15 min.)

10 units $50.00 50 units $200.00

0688POLYNUCLEOTIDE PHOSPHORYLASE,
(E. coli B), TYPE 2. Activity 0.5 to 3.0 poly
units per mg. protein (1 unit = 1 umole
ADP/15 min.)
50 units $25.00 500 units $220.00

0431 POLYNUCLEOTIDE PHOSPHORYLASE,
PRIMER DEPENDENT?*, (M. lysodeikticus).
Synthesis of trinucleoside diphosphates
or larger oligonucleotides of known
sequence.

10 units $80.00 25 units $165.00
*Primer Independent preparations also
available.

0616 RIBONUCLEASE T1 (A. oryzae). Use
with 0431 PNPase for trinucleoside
diphosphate synthesis.

100,000 units $15.00
500,000 units $55.00

excellence in (§) biochemistry

P-L. biochemicals, inc.,

1037 W. McKinley Ave., Milwaukee, Wisconsin 53205
Tel. 414-271-0667, Cable: PL Biochem
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of the president of the AAAS is the tip
of the iceberg. I have no proposal to
change the situation, only a conviction
that these various pronouncements call
for an elite controlling group financial-
ly dependent on a large membership.
Rieser and his Special Committee on
Governance will need the wisdom of a
collection of Solomons if they are to
resolve satisfactorily the contradictions
in our present situation.

E. G. STANLEY BAKER
Department of Zoology,
Drew University,
Madison, New Jersey 07940

“Friends” of the Ecology Movement

I cannot ignore Esther Landau’s let-
ter (19 Feb.) criticizing the review by
Haefele and Kneese of James Ridge-
way’s The Politics of Ecology. Those
who remember when Senator Joe Mc-
Carthy was considered by many to be
above criticism must be appalled at
McCarthyism in the ecology movement.
For example, when two reviewers in
Science say that a certain book on
ecology is inaccurate, misleading, and
in general a pretty poor job, it draws a
vituperative letter right along the line
of the McCarthy supporters: “Anything
said against Communism (today, read
‘pollution’) is good. Anything said
against an anti-Communist statement is
bad, and whoever says it must have
ulterior motives.” Landau proceeds to
question the motives of your reviewers,
although their true position with respect
to ecological problems seems perfectly
clear in their review. And she employs
that favorite McCarthy ploy: guilt by
association.

The ecology movement can protect
itself against its enemies, but may
Heaven protect it from such “friends.”

GEORGE ELWERS
1507 High Ridge Road,
Stamford, Connecticut 06903

Polywater: Homely and Universal

The reports on the spectrum of poly-
water by Davis, Rousseau, and Board
(15 Jan.,, p. 167) and Rousseau (15
Jan., p. 170) suggest that polywater is,
in the words of Edison, “1 percent in-
spiration and 99 percent perspiration.”

R. D. MurPHY
Department of Physics,
Memorial University of Newfoundland,
St. John’s, Newfoundland, Canada

Brinkmann’s

new shock

absorber makes
micromanipulation
a soft touch.

Shock absorption. That's what
makes Brinkmann's new RP-F Micro |
Manipulator something special.

A unique flexible drive shaft re-
duces vibration of the fine move-
ment to virtually zero; a touch so
soft that trouble free micro-move-
ments can be made at magnifica- |
tions up to 500 X with a reasonably |
priced instrument,

The new HS model is our smallest |
(3" x 3" x 1%") and lightest (7 0z.)
miniature manipulator, X and Y
motions are controlled by a grad-
uated micrometer screw with a 6 |
mm excursion, and optional Z
drives are available.

Over 40 models of Brinkmann
Micro Manipulators are available |
to cover every conceivable labora- |
tory contingency. Full information,
request catalog BR 178.

RP-F
- MicroManipulator

Brinkmann Instruments, Inc.,
Cantiogue Road,

Westbury, LI, N.Y. 11590
Brinkmann Instruments
{Canada]}, ltd.,

50 Golaxy Boulevard,
Rexdale |Toronto], Ontario.
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1971 Labware Guide
(to the permanent replacements).

Get the broken glass out of your lab, and out of your laboratory budget!

Order from the 1971 Nalgene Labware Catalog, a complete guide to over 240
different unbreakable labware items . . . including 37 new products and

two new materials. Nalge has the only full line of unbreakable

products for the laboratory. In accuracy, quality, and design,

Nalgene Labware is suitable for almost any

laboratory application.

To get the economy, safety and
performance of fine unbreakable
labware, specify the permanent
replacements—Nalgene

Labware.

b
=l‘
‘ SYBRON CORPORATION

Nalgene® Labware...the permanent replacements.

Getyour Nalgene Labware Catalog from your Lab Supply Dealer. Or, write Dept. 4004, Nalgene Labware Division, Rochester, N.Y., 14602.
See us at the American Society for Microbiology Show, Minneapolis, Minnesota, May 2-7, Booths 325-327. Circle No. 10 on Readers’ Service Card
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A Time to Take Stock

Scientists include a few inspired and dedicated individuals, some
self-deluded charlatans who overestimate what they know and can
do, and a very large number of intelligent, well-taught, skilled, and
talented men and women who are capable of contributing substan-
tially to man’s knowledge, capabilities, and welfare.

Scientists have friends in government who want to see them well
nourished and well employed. Scientists also face serious hazards
and temptations. Scientists are assailed by people who believe that
ignorant and intense talk, concern, love, hate, and social and polit-
ical action bring human betterment rather than stultifying and
unprofitable conformity. Scientists are tempted by others who want
to give them huge sums of money toward ends that scientists have
neither the knowledge to reach nor highly promising avenues of
approach.

Mammon worship holds that money can buy anything. Orga-
nization worship holds that organization can accomplish anything.
Money can buy many scientists, but it cannot always buy results.
Organizations can consume scientists, but they do not necessarily
produce results.

With money and organization, the atom bomb was made quickly,
because scientists already knew how to go about making it. Money
and organization put men on the moon, because scientists knew
how to get there. Money and organization have not produced fusion
power or a cure for cancer because scientists do not yet know how
to attain these goals. Scientists do know that the achievement of
these goals will require basic understanding that they do not yet
possess. They do have fruitful ideas for research. They cannot pre-
dict when research will give them the knowledge necessary to
attain the goals, but they will know when research has produced
adequate basic knowledge to make the goals attainable.

In the end, most scientists will do whatever there is money for
doing. Scientists know, or should know, which socially and econom-
ically useful goals are within reach and which have a good chance
of accomplishment through promising research. Yet, in their per-
sonal and collective actions, scientists often' seem more concerned
with the total number of dollars, with the public image of science,
and with the cry for certain specific results than with the sensible
selection and vigorous pursuit of fruitful areas of research and
application. It will be a sad thing for scientists if they fail to
choose wisely and act energetically toward valuable and attainable
goals—for, if they do not choose what they shall do, others will
choose for them.—J. R. PiercE, Bell Telephone Laboratories, Murray
Hill, New Jersey



Digital scan generator,
directly computer programmable.

Character generator incorporated into
both displays.

Lagthanum hexaboride gun,
50A resolution possible.

Ton-pumped (10%torr) or oil diffusion
Fingertip placement of ail

vacuum system.
frequently-used controls.
Auger, x-ray, and many other __/ :
analytical capabilities.
Air-locked specimen chamber \

Remote operation

The new SM-3 scanning electron microscope.
Available soon from Ultrascan.

Worth
waiting for.

Write for details, Get more information at lITRI.

ultrAscan

A SUBSIDIARY OF WEBB SCIENTIFIC CORPORATION

Ultrascan Company, 18530 South Miles Parkway,
Cleveland, Ohio 44128. Telephone (216) 663-5006,
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UNI - SEAL
DECOMPOSITION VESSEL”

*U.S. Pat. 3,430,804

A Teflon* lined stainless steel 23 ml
bomb for rapid sample dissolution of
silicates, refractories, minerals, ores
and other difficult-to-decompose ma-
terials in hydrofluoric and/or other
strong mineral acids. The Teflon cup
forms a tight seal with the Teflon cover
disc and this simple, reliable and dura-
ble means of sealing prevents volatiliza-
tion losses. A Teflon pourout spout
snaps onto the neck of the vessel under
the lip of the removable Teflon liner.
Teflon will not contaminate the samples.

*Teflon, ® Du Pont Co.

— I —
ELAPSED TIME INDICATOR

Easily read rapid-reset time indicator
insures accuracy in timing laboratory
procedures. llluminated digits are re-
set by pressing a button. Elapsed time
may be accumulated before resetting.
Head adjusts for easier reading. A re-
ceptacle is located in rear for connect-
ing other apparatus to be timed.

Available in two models reading to
9999.9 seconds in 1/10 seconds or to
999.99 minutes in 1/100 minutes.

Also available with remote control fea-
ture. An additional convenience of being
able to turn the timers on and off from
a remote point.

See your local laboratory supply house

For NEW combined Bel-Art and Technilab
84 page catalog 970, write Dept. E-4

BEL-ART PRODUCTS

PEQUANNOCK, N. J. 07440
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trasted with the role of cyclic AMP in
catabolite repression in bacteria.

Data were presented to indicate that
proteins may be grouped in categories
according to their rate of evolution:
histones evolve slowly, cytochrome c¢
and proteases are intermediate, and
gamma globulins and fibrinopeptides
evolve rapidly. Evolution through gene
duplication was discussed in the light
of repetitive DNA sequences found in
higher organisms. A fascinating new
theory was presented which attempts
to describe in kinetic and thermody-
namic terms the fundamental features
of self-reproducible systems and the
evolution of biological macromolecules.

During the second part of the meeting
the topic was biological organization at
the level of supramolecular aggregates,
as represented by microtubules, viruses,
ribosomes, and membranes. A large
and rapidly growing body of informa-
tion exists about the structure of in-
dividual macromolecules and about the
intricate mechanisms that determine
and control the individual functions.
The - major issue considered was the
relation of this body of information
to the structure, assembly, and func-
tion of supramolecular aggregates.

The first part of the meeting was
devoted to discussion of the nature of
the molecular interactions involved in
macromolecular systems and to mani-
festations of symmetry in supramolec-
ular aggregates. The role of hydro-
phobic interactions received particular
consideration, that is, the decrease in
free energy that occurs when two
structures come into noncovalent con-
tact, causing a release of the water
molecules originally associated with
their interacting structures. For exam-
ple, it is clear from x-ray data on
hemoglobin that apolar residues pre-
dominate at the relatively large inter-
face of the alpha and beta subunits.
Although many residues come into
contact in the tetrameric molecule, the
overall free energy change involved in
subunit interaction may be only a few
kilocalories per molecule, as judged by
studies of hybrid aggregates in solu-
tion. A correct alignment of a few
hydrogen bonds or of ionic groups of
subunits at the joint interface may be
critical for favorable interaction and
thus may impart specificity to their
assembly,

It appears that the symmetry of an
aggregate is the result of the specific
structures and specific interactions of
the component parts. The polymorph-

ism often encountered in the assembly
of viral subunits is probably a reflec-
tion of the fact that the free energy
changes in subunit interaction are
small and nearly the same for different
modes of assembly.

The degree of spontaneity in the as-
sembly of supramolecular aggregates
was considered next. In the assembly of
T4 bacteriophages and the bacterial
ribosomes in vitro and in vivo, many
steps in the assembly process occur
spontaneously: given a suitable mix-
ture of component parts, no energy
source or further processing of the
components being added is required.
Some of these steps, however, can only
occur after a particular stage in the
assembly process has been reached,
thereby defining a temporal sequence
in the assembly. With bacterial flagel-
la, a special membrane-bound structure
is apparently required as a template to
initiate the appropriate polymerization
of the flagellin subunits.

In some instances, the ultimate size
attained by complex aggregation is
determihed by the size of a specific
unit functioning as a template. This
seems to be so in the case of tobacco
virus RNA, In other aggregates, how-
ever, no such template appears to be
involved. The size of a flagellum, for
instance, may be determined by the
rate of addition of further subunits
from the interior of the bacterium to
the growing point on the outer tip of
the flagellum. Alternatively, the attach-
ment of additional layers of subunits
may result in a “cumulative strain”
which stops further growth.

One of the most interesting facts
that emerged was the realization that
a limited number of covalent bonds
needs to be cleaved during the as-
sembly process. This feature is com-
mon to many different systems. A pro-
tein of simple RNA viruses is appar-
ently synthesized as a long polypeptide
chain and subsequently cleaved into
several smaller fragments in the intact
virus particle. Similarly, the major pro-
tein of the head of T4 bacteriophage
undergoes scission in the assembly
process. As a possible prototype of
such processes, the proteolytic conver-
sion of fibrinogen to soluble fibrin and
the covalent bonding of fibrin subunits
into the fibrin clot were examined in
some detail. In this system, the proteol-
ytic cleavage releases two small peptide
fragments from the fibrinogen molecule
and exposes regions which can interact
to form an aggregate. The aggregate is
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then cross-linked at specific sites. In
other cases, as in the assembly of the
RNA of the 30S and 50S ribosome
subunits or of the DNA of the lambda
phage, covalent bond scission of nu-
cleic acids is involved in the assembly
process. In lambda phage, the DNA is
synthesized as a multicistronic, double-
stranded unit which is cleaved at one
specific bond in each strand as a late
step in the assembly of the mature
virus.

Membrane structure was also dis-
cussed. The heterogeneity of the lipids
and proteins of membranes suggests
that membranes are unlike other types
of supramolecular aggregates whose
components appear to be present in
stoichiometric proportions. It was
therefore suggested that membranes are
specifically constructed to permit such
heterogeneity, namely, as a mosaic of
globular proteins embedded in a lipid
matrix. Protein-lipid interaction may be
sufficiently nonspecific to allow a large
number of different proteins to be
fitted into such a combination.

Binding of fluorescent or spin-labeled
molecules to membranes revealed that
the lipid regions are fluid and subject
to subtle structural perturbations by
changes in ionic strength and other
variants. This fluidity may be of cru-
cial importance to membrane function.
The identification of specific membrane
proteins involved in the transport of
beta galactoside in E. coli and in the
initiation of nerve impulse in excitable
membranes was described. Possible
carriers and other steric mechanisms in
the function of these proteins were
examined. Two public, evening lectures
were given: “The Evolution of Biologi-
cal Macromolecules” by Manfred Eigen
and the “Human Enterprise” by George
Wald.

In all, the conference provided a
unique opportunity for the participants
to exchange ideas both in formal ses-
sions and in personal discussions for
which ample time was provided during
each of the 2 weeks. It is hoped that
similiar conferences will be held in the
future.

H. NEURATH
University of Washington, Seattle, and
Battelle Seattle Research Center,
Battelle Memorial Institute,
Seattle, Washington

E. H. FiSCHER

University of Washington

S. J. SINGER
University of California, San Diego,
La Jolla
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Pantheon (Random House), New York,
1971. xviii, 300 pp. $6.95.

A Book of the Basques. Rodney Gallop.
University of Nevada Press, Reno, 1970.
xvi, 298 pp. + plates. $7.

The Cambridge Ancient History. Vol.
1, Part 1, Prolegomena and Prehistory.
I. E. S. Edwards, C. J. Gadd, and N. G.
L. Hammond, Eds. Cambridge University
Press, New York, ed. 3, 1971. xxiv, 758
pp. -+ plates. $19.50.

Catalog of Chemical Analyses of Rocks
frem the Intersection of the African, Gulf
of Aden, and Red Sea Rift Systems. Paul
A. Mohr. Smithsonian Institution Press,
Washington, D.C., 1970 (available from
the Superintendent of Documents, Wash-
ington, D.C.). Unpaged. Paper, $2.75.

Catalogue of Star Clusters and Associ-
ations. G. Alter, J. Ruprecht, and V.
Variysek. Second edition, edited by G.
Alter, B. Balazs, and J. Ruprecht. Akadé-
miai Kiadé, Budapest, 1970. Booklet (76
pp.) -+ 3085 cards, boxed. $36.

Catalyst Handbook. With Special Ref-
erence to Unit Processes in Ammonia
and Hydrogen Manufacture. Wolfe, Lon-
don; Springer-Verlag, New York, 1970.
viii, 232 pp., illus. $8.80.

Celestial Mechanics. Part 2. Shlomo
Sternberg. Benjamin, New York, 1969.
xviii, 304 pp., illus. Cloth, $17.50; paper,
$7.95. Mathematics Lecture Note Series.

Cells and Organelles. Alex B. Novikoff
and Eric Holtzman. Holt, Rinehart and
Winston, New York, 1970. x, 338 pp.,
illus. Paper, $6.25.

Central Concepts of Biology. Adela S.
Baer, William E. Hazen, David L. Jame-
son, and William C. Sloan. Macmillan,
New York, 1971. x, 386 pp., illus. $8.95.

Changes in Differences in Earnings and
Occupational Status of Men and Women,
1947-1%967. Vernon T. Clover. Depart-
ment of Economics, Texas Tech Univer-
sity, Lubbock, 1970. vi, 78 pp., illus.
Paper. Studies in Economics and Business.

Changes in School Science Teaching.
Evans, London; Methuen Educational,
London, 1970 (order from Methuen Edu-
cational). 72 pp., illus. Paper, $1.

Chemical and Biological Aspects of
Steroid Conjugation. Seymour Bernstein
and Samuel Solomon, Eds. Springer-Ver-
lag, New York, 1970. xiv, 530 pp., illus.
$28.

Chemical Technology: An Encyclopedic
Treatment. The Economic Application of
Modern  Technological Developments.
Based upon a Work Originally Devised by
the Late Dr. J. F. van Oss. Vol. 2, Non-
Metallic Ores, Silicate Industries, and
Solid Mineral Fuels. T. J. W. van Thoor,
General Ed. Barnes and Noble, New
York, 1971. xxviii, 828 pp., illus. $40.

The Chemical Technology of Wood.
Hermann F. J. Wenzl. Translated from
the German by Friedrich E. Brauns and
Dorothy A. Brauns. Academic Press, New
York, 1970. xviii, 692 pp., illus. $35.

La Chimiothérapie. Michel Privat de
Garilhe. Presses Universitaires de France,
Paris, 1970. 136 pp., illus. Paper. “Que
sais-je?,” No. 1401.

Chordate Structure and Function. Allyn
J. Waterman. Macmillan, New York,
1971. xvi, 588 pp., illus. $12.95.

Cities of the Prairie. The Metropolitan
Frontier and American Politics. Daniel J.
FElazar. Basic Books, New York, 1970.
xiv, 514 pp., illus. $15. Studies in
Federalism.

Civil Engineering Management. James
M. Antill. Elsevier, New York, 1970. x,
340 pp. -+ plates. $16.

Concise Anatomy. Linden F. Edwards
and George R. L. Gaughran. McGraw-
Hill, New York, ed. 3, 1971. x, 582 pp,,
illus. $11.95.

Contemporary Scientific Psychology.
Albert R. Gilgen, Ed. Academic Press,
New York, 1970. xvi, 328 pp., illus. $12.

The Contexts of Social Mobility. Ideol-
ogy and Theory. Anselm L. Strauss.
Aldine, Chicago, 1971. xvi, 264 pp. $8.50.

Current Problems in Dermatology. Vol.
3. J. W. H. Mali, Ed. Karger, New York,
1970. vi, 194 pp., illus. $16.55.

The Design of Discord. Studies of
Anomie. Elwin H. Powell. Oxford Uni-
versity Press, New York, 1970. xvi, 248
pp., illus. $7.50.

Detonics of High Explosives. C. H.
Johansson and P. S. Persson. Academic
Press, New York, 1970. xiv, 330 pp,,
illus. $15.

Development of Species Identification
in Birds. An Inquiry into the Prenatal
Determinants of Perception. Gilbert Gott-
lieb. University of Chicago Press, Chi-
cago, 1971. xii, 176 pp., illus. $7.50.

Dictionary of Science and Technology.
German-English. Compiled and arranged
by A. F. Dorian with the cooperation of
L. da Costa Monsanto. Elsevier, New
York, 1970. xii, 880 pp. $30.50.

The Education of Indian Children and
Youth. Summary Report and Recom-
mendations, Series 4, No. 6. Robert J.
Havighurst. Training Center for Com-
munity Programs, University of Minne-
sota, Minneapolis, 1970. iv, 65 pp., illus.
Paper, $1. The National Study of Ameri-
can Indian Education.

Effects of Metals on Cells, Subcellular
Elements, and Macromolecules. Proceed-
ings of a conference, Rochester, N.Y.
Jack Maniloff, James R. Coleman, and
Morton W. Miller, Eds. Thomas, Spring-
field, Ill., 1970. xvi, 398 pp., illus. $20.50.

Electrical Papers. Oliver Heaviside.
Chelsea, New York, 1970. In two vol-
umes, xxxvi, 1178 pp., illus. $29.50. Re-
print of the 1892 edition.

Electron Microscopes. J. A. Swift.
Kogan Page, London; Barnes and Noble,
New York, 1970. 98 pp., illus. $6.50.
Laboratory Instruments and Techniques
Series.

Elements of Quantum Mechanics with
Chemical Applications. Jean Barriol.
Translated from the French edition (Paris.
1966) by J. Warren Blaker. Barnes and
Noble, New York, 1971. xviii, 378 pp.,
illus. Paper, $7.95. International Textbook
Series.

Elsevier’s Dictionary of Metal Cutting
Tools. In seven languages: English, Ger-
man, Dutch, French, Spanish, Italian, and
Russian. Compiled and arranged by G.
Schuurmans Stekhoven and W. B. Valk.
Elsevier, New York, 1970. viii, 458 pp.,
illus. $25.
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Elsevier’s Dictionary of Nuclear Science
and Technology. In six languages—Eng-
lish, French, Spanish, Italian, Dutch, and
German. Compiled and arranged by W.
E. Clason. Elsevier, New York, ed. 2,
1970. x, 788 pp. $30.

Environment. A Challenge for Modern
Society. Lynton Keith Caldwell. Published
for the American Museum of Natural
History by the Natural History Press,
Garden City, N.Y., 1970. xviii, 292 pp.
$7.95.

Evolution of the Plant Kingdom. Ben-
jamin Zarr. Published by the author,
P.O. Box 495, Worcester, Mass., 1970.
102 pp. Paper, $3.

Excavations at Hacilar. James Mellaart.
Published for the British Institute of
Archaeology at Ankara by the Edinburgh
University Press, Edinburgh, 1970 (U.S.
distributor, Aldine, Chicago). Vol. 1, xiv,
250 pp. + plates; vol. 2, viii, 526 pp.,
illus. Boxed, $50. Occasional Publications
of the British Institute of Archaeology at
Ankara, No. 9.

Experimental Neutron Resonance Spec-
troscopy. J. A. Harvey, Ed. Academic
Press, New York, 1970. xiv, 534 pp.,
illus. $29.50.

Explanation in the Behavioural Sci-
ences. Robert Borger and Frank Gioffi,
Eds. Cambridge University Press, New
York, 1971. xiv, 520 pp., illus. $15.

The Fat-Soluble Vitamins. Proceedings
of a symposium, Madison, Wis., 1969. H.
F. DeLuca and J. W. Suttie, Eds. Uni-
versity of Wisconsin Press, Madison,
1970. xviii, 532 pp., illus. $15.

Ferroelectric Materials and Ferroelec-
tricity. Compiled by T. F. Connolly and
Errett Turner. IFI/Plenum, New York,
1970. xii, 686 pp. $35. Solid State Physics
Literature Guides, vol. 1.

Fifty Years with Science. J. G. Crow-
ther. Barrie and Jenkins, London, 1970
(U.S. distributor, Humanities Press, New
York). 348 pp. $10.50.

Foreign Investment in the Petroleum
and Mineral Industries. Case Studies of
Investor-Host Country Relations. Ray-
mond F. Mikesell. Published for Re-
sources for the Future by Johns Hopkins
Press, Baltimore, Md., 1971. xviii, 460
pp., illus. $15.

Formulas and Theorems in Pure
Mathematics. George S. Carr. Chelsea,
New York, 1970. x1, 952 pp., 4+ foldout
plates. $12.50. Second edition of A4 Syn-
opsis of Elementary Results in Pure
Mathematics (1886).

Gas Chromatography. C. Simpson.
Kogan Page, London; Barnes and Noble,
New York, 1970. 148 pp., illus. $8. Lab-
oratory Instruments and Techniques
Series.

General Chemistry Laboratory Opera-
tions. Lawrence E. Conroy, R. Stuart
Tobias, and Robert C. Brasted. Macmil-
lan, New York, ed. 2, 1971. x, 296 pp.,
illus. Spiral bound, $5.50.

Geochemicat Exploration of the Moon
and Planets. I. Adler and J. 1. Trombka.
Springer-Verlag, New York, 1970. x, 244
pp., illus. $16. Physics and Chemistry in
Space, vol. 3.

Geochemical Facies Analysis. Werner
Ernst. Elsevier, New York, 1970. vi, 152
pp., illus. $9.50. Methods in Geochemistry
and Geophysics, vol. 11,
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curacy and elasticity for their full pump-
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sterilizable.
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®

Circle No. 89 on Readers’ Service Card



Geology and Virginia. Richard V. Diet-
rich. University Press of Virginia, Char-
lottesville, 1971. xiv, 214 pp. -4 plates.
$12.95.

Geology of Clays. Weathering, Sedi-
mentology, Geochemistry. Georges Millot.
Translated from the French edition by
W. R. Farrand and Heléné Paquet. Mas-
son, Paris; Chapman and Hall, London;
Springer-Verlag, New York, 1970. xvi,
430 pp., illus. $16.80.

Geology of Giant Petroleum Fields. A
Symposium of Papers on Giant Fields of
the World including Those Presented at
the 53rd Annual Meeting of the Associa-
tion in Oklahoma City, April 1968.
Michel T. Halbouty, Ed. American Asso-
ciation of Petroleum Geologists, Tulsa,
Okla., 1970. viii, 576 pp., illus. $20.

A Handbook of Aids for Teaching
Junior-Senior High School Mathematics.
Stephen * Krulik. Saunders, Philadelphia,
1971. viii, 120 pp., illus. Paper, $2.95.

Handboek of Clinical Neurology. Vol.
8. Diseases of Nerves, Part 2. P. J. Vin-
ken and G. W. Bruyn, Ed. North-
Holland, Amsterdam; Elsevier, New
York, 1970. xii, 556 pp., illus. $51.50.

Histological Laboratory Methods. Bren-
da D. Disbrey and J. H. Rack. Living-
stone, Edinburgh, 1970 (U.S. distributor,
Williams and Wilkins, Baltimore, Md.).
xvi, 414 pp., illus. $10.25.

Historia Natural del Conejillo de
Indias. Cuy, Curi, Cobayo. Laurentino
Muifioz. Published by the author, Bogoti,
Colombia, 1970. 614 pp., illus. Paper, $8.

A History of Formal Logic. 1. M.
Bocheriski. Translated from the German
edition (Munich, 1956) and edited by Ivo
Thomas. Chelsea, New York, ed. 2, 1970.
xxii, 578 pp. $11.50.

Hospital Modernization and Expansion.
E. Todd Wheeler. McGraw-Hill, New
York, 1971. xvi, 262 pp., illus. $22.50.

Intellectual Maturity of Children as
Measured by the Goodenough-Harris
Drawing Test, United States. Public
Health Service, Rockville, Md., 1970
(available from the Superintendent of
Documents, Washington, D.C.). iv, 40 pp.,
illus. Paper, 50¢.

An Introduction to Blood Group Serol-
ogy. Theory, Techniques, Practical Ap-
plications. Kathleen E. Boorman and
Barbara E. Dodd. Churchill, London, ed.
4, 1970 (U.S. distributor, Williams and
Wilkins, Baltimore, Md.). xvi, 464 pp.,
illus. $15.

Introduction to the Anatomy and
Physiology of the Nervous System. David
Bowsher. Davis, Philadelphia, ed. 2, 1970.
viii, 186 pp., illus. Paper, $3.50.

Introduction to the Fine Structure of
Plant Cells. Myron C. Ledbetter and
Keith R. Porter. Springer-Verlag, New
York, 1970. xii, 188 pp., illus. $14.80.

Ion Exchange in the Process Industries.
A conference, London, July 1969. Society
of Chemical Industry, London, 1970. vi,
450 pp., illus. $24.

The Irreducible Representations of
Space Groups. J. Zak, A. Cashier, M.
Gliick, and Y. Gur, Eds. Benjamin, New
York, 1969. x, 272 pp., illus. $35.

A KWIC Index to E.E.G. and Allied
Literature, 1966-1969. Compiled by the
Staff of the UCLA Brain Information

9 APRIL 1971

If you use
any of these

gases

SEND FOR NEW

SPECIALTY GASES
& EQUIPMENT CATALOG
FROM AIR PRODUCTS

Acetylene
Air
Allene
Ammonia
Argon

Boron Trichloride
Boron Trifluoride
Bromine Pentafluoride
Bromine Trifluoride
Bromotrifluoroethylene
1,3 Butadiene

Butane

1-Butene

cis-2-Butene
trans-2-Butene

cis- and trans-2-Butene
Carbon Dioxide
Carbon Monoxide
Carbonyl Fluoride
Carbony| Sulfide
Carrier Gases

Chlorine

Chlorine Trifluoride
Chlorotrifluoroethylene
Cyanogen
Cyclopropane

Deuterium
Dimethylamine
Dimethyl Ether

2,2-Dimethylpropane

Doping Gases

Ethane

Ethyl Acetylene
Ethyl Chloride
Ethyl Fluoride
Ethylene
Ethylene Oxide

Fluorine

Halocarbon—

11, 12, 13, 13B1,

lodine Pentafluoride 1,3 Pentadiene

Isobutane
Isobutylene

Krypton

Methane

Methyl Acetylene
Methyl Bromide
2-Methylbutene-1
2-Methylbutene-2
3-Methylbutene-1
Methyl Chloride
Methyl Fluoride
Methyl Mercaptan
Monoethylamine
Monomethylamine

14, 21, 22, 23, 113,

114, 11482, 115,
116, 1428, 152A,

C-318, 1132A
Helium

Hexafluoropropene

Hydrogen

Hydrogen Bromide
Hydrogen Chloride
Hydrogen Fluoride

Hydrogen lodide

Hydrogen Sulfide

Neon

Nickel Carbonyl
Nitric Oxide
Nitrogen
Nitrogen Dioxide

Nitrogen Trioxide
Nitrosyl Chloride
Nitrous Oxide

Oxygen

Nitrogen Trifluoride

Perfluorobutene-2
Perfluoropropane
Phosgene
Phosphine

Phosphorus Pentafluoride

Propane
Propylene

Research Grade Gases

Silane

Silicon Tetrafluoride
Sulfur Dioxide
Sulfur Hexafluoride
Sulfur Tetrafluoride
Sulfuryl Fluoride

Tetrafluorohydrazine
Trifluoromethyliodide
Trimethylamine

Vinyl Bromide
Vinyl Chloride
Vinyl Fluoride
Vinyl Methy| Ether

Xenon

Zero Gases

. . . Plus customer specified gas mixtures and a complete line of
regulators, valves, flowmeters and other accessory equipment.

(Detach and mail this convenient order form today)

Air Products and Chemicals, Inc.
Specialty Gas Department
733 W. Broad Street, Emmaus, Pennsylvania 18049

Please send new 104-page Specialty Gases and Equipment Catalog No.
5068 listing the industry’s largest selection of specialty gases, gas mix-

tures, and gas handling equipment . . .

venient stock points and 65 district offices.

Name/Title

S-41

available nationally from con-

Company

Address

City/ State

Zip

Chermicats

Total Capability and Product Integrity
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ISCO model 272

e

NS AU AT
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the
small time

fraction
collector.

It's also a small volumetric frac-
tion collector. In fact, it's one of
the smaliest general purpose
fraction collectors available. And
it has a price to match. Under
$300, complete.

You can cram 90 tubes into 108
square inches. But if you don’t
have to, you can select other lift-
off reels holding up to 180 tubes.
And you don’t have to put the
controller under the drive base. If
you are in a cramped cold room,
you can put it on a shelf under
the work table, or even outside.

ISCO has other circular and linear
fraction collectors, flow monitors,
and many more instruments for
biochemical research.

For more information, write for
brochure FC37.

4700 SUPERIOR  LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 CABLE: ISCOLAB LINCOLN
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Service. Pat L. Walter, Ed. Elsevier, New
York, 1970. viii, 548 pp. $20.25. Electro-
encephalography and Clinical Neurophys-
iology, Suppl. 29.

Laboratory Directions for Analytical
Separation and Determinations. A Man-
uval for Quantitative Analysis. C. T. Ken-
ner. Macmillan, New York, 1971. viii,
216 pp., illus. Paper, $3.95.

Laboratory Exercises in Physical Sci-
ence. Erwin F. Lange. Pacific Books, Palo
Alto, Calif., ed. 3, 1970. xii, 146 pp.,
illus. Paper, $3.95.

The Later Years of Childbearing. Larry
L. Bumpass and Charles F. Westoff.
Princeton University Press, Princeton,
N.J., 1971. xvi, 168 pp., illus. $7.50.

Logic, Computers, and Sets. Hao Wang.
Chelsea, New York, 1970. xii, 684 pp.
$9.95. Reprint of A Survey of Mathemati-
cal Logic (1962).

Man in Ecological Perspective. James
F. Metress, Ed. MSS Educational Pub-
lishing Co., New York, 1971. 256 pp.,
illus. Paper, $7.50.

Management of Lakes and Ponds.
George W. Bennett. Van Nostrand Rein-
hold, New York, ed. 2, 1971. xxii, 376
pp., illus. $15.95.

Mental Subnormality in the Commu-
nity. A Clinical and Epidemiologic Study.
Herbert G. Birch, Stephen A. Richardson,
Dugald Baird, Gordon Horobin,
Raymond Illsley. Williams and Wilkins,
Baltimore, Md., 1970. x, 200 pp., illus.
$12.50.

Metallorganische Verbindungen. Li, Na,
K, Rb, Cs, Cu, Ag, Au. C. Bihr, P.
Burba, H. F. Ebel, A. Liittringhaus, and
U. Schoéllkopf, Eds. Thieme, Stuttgart,
1970. xxviii, 904 pp., illus. DM 302.40.
Methoden der organischen Chemie (ed.
4), vol. 13, part 1.

Microtechniques. A Laboratory Guide.
Ruth L. Willey. Macmillan, New York,
1971. x, 100 pp., illus. Paper, $3.95.

The Minority Student on the Campus.
Expectations and Possibilities. Papers
from the Twelfth Annual College and
University Self-Study Institute, Berkeley,
July 1970. Robert A. Altman and Patricia
O. Snyder, Eds. Center for Research and
Development in Higher Education, Uni-
versity of California, Berkeley; Western
Interstate Commission for Higher Educa-
tion, Boulder, Colo., 1970. xii, 220 pp.
Paper, $3.50.

Modern Materials. Advances in Devel-
opment and Applications. Vol. 7. Bruce
W. Gonser, Ed. Academic Press, New
York, 1970. xiv, 354 pp., illus. $18.50.

Monetary and Fiscal Policy in a Grow-
ing Economy. Duncan K. Foley and
Miguel Sidrauski. Macmillan, New York,
1971. xvi, 304 pp., illus. $9.95.

Numerical Control Users’ Handbook.
W. H. P. Leslie, Ed. McGraw-Hill, New
York, 1970. xii, 482 pp., illus. $25.

Oceanology Today. Man Exploits the
Sea. Robert Barton. Doubleday, New
York, 1971. 192 pp., illus. $5.95. Science
Series.

Old World Monkeys. Evolution, Sys-
tematics, and Behavior. Proceedings of a
conference, Burg Wartenstein, Austria,
July 1969. J. R. Napier and P. H. Napier,
Eds. Academic Press, New York, 1971.
xvi, 660 pp., illus. $19.50.

and*

Phase Equilibrivm in Process Design.
Harold R. Null. Wiley-Interscience, New
York, 1971. xii, 275 pp., illus. $16.95.

Physiology of Color and Pattern Vision.
Koiti Motokawa. Igaku Shoin, Tokyo;
Springer-Verlag, New York, 1970. iv, 284
pp., illus, $18.

Physics and Beyond. Encounters and
Conversations. Werner Heisenberg. Trans-
lated from the German by Arnoid J.
Pomerans. Harper and Row, New York,
1971. xx, 250 pp. $7.95. World Perspec-
tives, vol. 42.

The Prehistory of the Tehuacan Valley.
Vol. 3, Ceramics. Richard S. MacNeish,
Frederick A. Peterson, and Kent V. Flan-
nery. Published for the Robert S. Pea-
body Foundation by the University of
Texas Press, Austin, 1971. xiv, 306 pp.
+ plates. $15.

Principes de physiologie gastro-intesti-
nale. G. B. J. Glass. Hermann, Paris, ed.
2, 1970. 244 pp., illus. Paper, 30 F. Col-
lection méthodes.

Principles and Practice of Cholera Con-
trol. World Health Organization, Geneva,
1970 (available from the American Public
Health Association, New York). 140 pp.,
illus. Paper, $2.75. Public Health Papers,
No. 40.

Proceedings of the North American
Paleontological Convention, Chicago,
September 1969. Allen, Lawrence, Kan.,
1970. Part E, Evolution of Communities.
pp. 409-550, illus. Paper, $5.25. Part F,
Correlation by Fossils. pp. 551-703, illus.
Paper, $5.25.

Proceedings of the Tenth International
Conference on the Physics of Semicon-
ductors. Cambridge, Mass., August 1970.
Seymour P. Keller, John C. Hensel, and
Frank Stern, Eds. U.S. Atomic Energy
Commission, Oak Ridge, Tenn., 1970
(available as CONF-700801 from the Na-
tional Technical Information Service,
gpringﬁeld, Va.). xiv, 866 pp., illus. Paper,
3.

Progress in Phytochemistry. Vol. 2. L.
Reinhold and Y. Liwschitz, Eds. Intersci-
ence (Wiley), New York, 1970. x, 512 pp.,
illus. $27.50. i

Psychopharmacology and the Individual
Patient. Proceedings of a meeting, San
Juan, Puerto Rico, December 1968. J. R.
Wittenborn, Solomon C. Goldberg, and
Philip R. A. May, Eds. Raven, New
York, 1970. 256 pp., illus. $12.95.

Pulsed High Magnetic Fields. Physical
Effects and Generation Methods concern-
ing Pulsed Fields up to the Megaoersted
Level. Heinz Knoepfel. North-Holland,
Amsterdam; Elsevier, New York, 1970.
xxiv, 372 pp., illus. $23.

The Quality of Mercy. A Report on the
Critical Condition of Hospital and Medi-
cal Care in America. Selig Greenberg.
Atheneum, New York, 1971. xx, 388 pp.,
illus. $6.95.

Quantum Kinematics and Dynamics.
Julian Schwinger. Benjamin, New York,
1970. x, 378 pp. Cloth, $17.50; paper,
$7.95. Frontiers in Physics.

Radiation Biochemistry. Vol. 2, Tissues
and Body Fluids. Georg B. Gerber and
Kurt I. Altman. Academic Press, New
York, 1970. xvi, 396 pp., illus. $17.

Readings in Behavior. Joseph M. Not-
terman. Random House, New York, 1970.
xiv, 386 pp., illus. Paper, $4.
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FREED

Contains complete informa-
tion on 13 Welch Duo-Seal,
high performance, mechani-
cal vacuum pumps with ulti-
mate pressures to 1 x 10-4
torr, and capacities (free air
pumping speed) from 25 to
2,000 liters per minute. Other
catalog features include an
easy to understand discus-
sion on “Planning a Vacuum
System”, Vacuum Pump and
Tube Conductance Nomo-
grams and other informative
articles.

NEW!

24
PAGE

Vacuum
Pump
CATALOG

Each Welch Duo-Seal
Pump is illustrated and de-
scribed in detail, including
performance guarantee of
pressure and capacity, di-
mensional drawings and
typical performance speed
curve.

WELCH

Send for your copy of this in-
formative new catalog today!

VACUUM PUMPS

SARGENT-WELCH SCIENTIFIC COMPANY
7300 N. LINDER AVENUE * SKOKIE, ILLINOIS 80076

SKOKIE. ILL.—SPRINGFIELD, N.J.—SAN CARLOS, CALUF,
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CELL DISRUPTION BOMB

PARR"

Uses chemically inert and
non-ionizing nitrogen de-
compression to release
active enzymes and pro-
teins from tissues or cell
cultures.

® No cell heating
® No oxidation
e Uniform rupture

® Selective action

Works equally well
with any volume or
concentration

7

&

Ask for Product Sheet 4635
describing this new and faster

method for cell extractions.

PARR INSTRUMENT COMPANY

211 Fifty-Third St.

Moline, lllinois 61265

Circle No. 101 on Readers’ Service Card
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THE STRUCTURE OF NEMATODES W

by ALAN F. BIRD, Division of Horticultural Research,
C.S.ILR.O., Adelaide, Australia
May 1971, about 300 pp., in preparation

VISUAL PROSTHESIS:

The Interdisciplinary Dialogue

Proceedings of the Second Conference on Visual Prosthesis
A Volume in ACM Monograph Series

Series Editor: ROBERT L. ASHENHURST

edited by THEODOR D. STERLING, School of Engi-
neering and Applied Science, Department of Applied
Mathematics and Computer Science, Washington Univer-
sity, St. Louis, Missouri, EDGAR A. BERING, Jr., Na-
tional Institute of Neurological Diseases and Stroke, Na-
tional Institute of Health, Bethesda, Maryland, SEYMOUR
V. POLLACK, Department of Applied Mathematics and
Computer Science, Washington University, St. Louis, Mis-
souri, and HERBERT VAUGHAN, Jr., Department of

Neurology, Albert Einstein College of Medicine, Bronx,
New York

1971, 408 pp., $18.50

AVIAN BIOLOGY

Volume 1

edited by DONALD S. FARNER, Professor of Zoophysi-
ology, Department of Zoology, University of Washington,
and JAMES R. KING, Professor of Zoophysiology, De-
partment of Zoology, Washington State University, Pull-
man, Washington

July 1971, about 500 pp., in preparation

THE BASIS OF MOTOR CONTROL

Integrating the Activity of Muscles, Alpha and Gamma
Motoneurons and Their Leaking Control Systems

by RAGNAR GRANIT, The Nobel Institute for Neuro-
physiology, Karolinska Institute, Stockholm, Sweden

1970, 354 pp., $14.50

EFFECTS OF HIGH POWER LASER
RADIATION

by JOHN F. READY, Honeywell Corporate Research
Center, Hopkins, Minnesota
April 1971, about 400 pp., $17.50

CURRENT TOPICS IN MEMBRANES
AND TRANSPORT

Volume 1

edited by FELIX BRONNER, Department of Oral Biol-
ogy, School of Medicine, Umversnty of Connecticut, Storrs,
Connecticut, and ARNOST KLEINZELLER, Graduate
Division of Medicine, University of Pennsylvania, Phil-
adelphia, Pennsylvania

1970, 260 pp., $12.50

PHYSIOLOGY, ENVIRONMENT,
AND MAN

A Volume in Environmental Sciences

Series Editors: DOUGLAS H. K. LEE, E. WENDELL
HEWSON, and DANIEL A. OKUN

edited by DOUGLAS H. K. LEE, National Institute of
Environmental Health Sciences, Research Triangle Park,
North Carolina, DAVID MINARD, Graduate School of
Public Health, University of Pittsburgh, Pennsylvania
1970, 248 pp., $11.00

MONSOON METEOROLOGY

A Volume in the International Geophysics Series

Series Editor: J. VAN MIEGHAM

by C. S. RAMAGE, Hawaii Institute of Geophysics, Uni-
versity of Hawaii, Honolulu Hawaii

1971, 304 pp., $15.00

MODERN ASPECTS OF GRAPHITE
TECHNOLOGY

edited by L. C. F. BLACKMAN, BCURA Industrial
Laboratories, Leatherhead, Surrey, England
1970, 330 pp., $14.00

ACADEMIC PRESS

NEW YORK AND LONDON

111 FIFTH AVENUE, NEW YORK, N.Y. 10003
N
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Leicailex

Sl

jeels the
“Oulse”

Light that pulses...light that
changes...light that often eludes the
eyeitself: the metering system of the
Leicaflex lets you “feel” for the light
that’s most pertinent to your compo-
sition. It combines the benefits of
integrated measurements with the
advantages of selective readings.
You decide what is creatively im-
portant...with the assurance of
meaningful exposure control.

Let your carefully selected Leica
Specialist put you in “touch” with
light. You will see at once why the
Leicaflex SL is. .. the camera “pros”
prefer.

122071

E. LEITZ, INC., Rockleigh, N.J. 07647
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Recent Trends in Yeast Research. A
symposium, Plattsburgh, N.Y., August
1969. Donald G. Ahearn, Ed. School of
Arts and Sciences, Georgia State Univer-
sity, Atlanta, 1970. vi, 206 pp., illus.
Paper, $4.50. Spectrum: Monograph
Series in the Arts and Sciences, vol. 1.

Redistribution Reactions. J. C. Lock-
hart. Academic Press, New York, 1970.
xiv, 174 pp., illus. $9.50.

Regulation of Body Fluid Volumes by
the Kidney. Proceedings of a symposium,
Smolenice Castle, Czechoslovakia, June
1969. J. H. Cort and B. Lichardus, Eds.
Karger, New York, 1970. viii, 192 pp.,
illus. $13.70.

Respiration and Circulation. Compiled
and edited by Philip L. Altman and
Dorothy S. Dittmer. Federation of
American Societies for Experimental Biol-
ogy, Bethesda, Md., 1971. 930 pp., illus.
$30.

Rice Breeding with Induced Mutations
II. Report of a meeting, Oiso, Japan,
August 1968. International Atomic Energy
Agency, Vienna, 1970 (U.S. distributor,
UNIPUB, New York). viii, 128 pp., illus.
Paper, $4. Technical Reports Series, No.
102.

Sanitary Techniques in Food Service.

Karla Longrée and Gertrude G. Blaker.
Wiley, New York, 1971. xiv, 226 pp.,
illus. Cloth, $7.50; paper, $4.95.

La Science contre la faim. Michel
Cépeéde. Presses Universitaires de France,
Paris, 1970. 136 pp., illus. Paper, 18 F.
La Science Vivante.

A Science Policy for Canada. Report of
the Senate Special Committee on Science
Policy. Maurice Lamontagne, Chairman.
Vol. 1, A Critical Review: Past and Pres-
ent. Queen’s Printer, Ottawa, 1970. viii,
328 pp., illus. $3.50.

The Science of Fluids. Irving Michel-
son. Van Nostrand Reinhold, New York,
1970. xiv, 300 pp., illus. $11.95.

Selective History of Theories of Visual
Perception, 1650-1950. Nicholas Pastore.
Oxford University Press, New York,
1971. x, 454 pp., illus. $10.

Signals for Survival. Niko Tinbergen
and Hugh Falkus. Drawing by Eric En-
nion. Clarendon (Oxford University
Press), New York, 1971. 80 pp. $8.

The Social Responsibility of the Scien-
tist. Martin Brown, Ed. Free Press, New
York, 1971. xiv, 282 pp., illus. Cloth,
$7.95; paper, $3.95.

Sound. From Communication to Noise
Pollution. Graham Chedd. Doubleday,
New York, 1971. 192 pp., illus. $5.95.

Sources of Color Science. David L.
MacAdam, Ed. M.I.T. Press, Cambridge,
Mass., 1970. xiv, 282 pp., illus. $12.50.

Spectroscopies de la molécule. Jean
Barriol and Jean-Louis Rivail. Presses
Universitaires de France, Paris, 1970. 224
pp., illus. Paper, 18 F. Le Chimiste.

The Stars in Their Courses. Isaac Asi-
mov. Doubleday, New York, 1971. xiv,
200 pp. $5.95.

Stratigraphy of the Upper Devonian
Shell Rock Formation of North-Central
Iowa. Donald L. Koch. Iowa Geological
Survey, Iowa City, 1970. iv, 124 pp. +
plates + map. Paper. Report of Investiga-
tions 10.

Talking about Relativity. J. L. Synge.

North-Holland, Amsterdam, 1971 (U.S.
distributor, Elsevier, New York). 194 pp.,
illus. $5.75.

Textbook of Medical Physiology. Arthur
C. Guyton. Saunders, Philadelphia, ed. 4,
1971. xxxvi, 1032 pp., illus. $18.50.

Theory of Cost and Production Func-
tions. Ronald W. Shephard. Princeton
University Press, Princeton, N.J., 1971.
xii, 308 pp., illus. $15. Studies in Mathe-
matical Economics, No. 4.

Theory of Viscoelasticity. An Introduc-
tion. R. M. Christensen. Academic Press,
New York, 1971. xiv, 246 pp. $13.50.

Topics-Aids. Instructional Resources for
General Chemistry. Rod O’Connor, Harry
Zeitlin, and Ann Zeitlin. Advisory Coun-
cil on College Chemistry, 1970. vi, 74
pp., illus. Paper. Serial Publication No.
48.

Topics in Ring Theory. Jacob Barshay.
Benjamin, New York, 1969. xiv, 146 pp.,
illus. Cloth, $15; paper, $6.95. Mathe-
matics Lecture Note Series.

Touch, Tickle and Pain. Part 1. Yngve
Zotterman. Pergamon, New York, 1970.
xvi, 270 pp., illus. $8.

Traité de paléobotanique. Tome 4,
Fascicule 1, Filicophyta. H. N. Andrews,
C. A. Arnold, Ed. Boureau, J. Doubinger,
and S. Leclercq. Masson, Paris, 1970. iv,
520 pp., illus. 290 F.

A Tropical Rain Forest. A Study of
Irradiation and Ecology at El Verde,
Puerto Rico. Howard T. Odum and Rob-
ert F. Pigeon, Eds. U.S. Atomic Energy
Commission, Washington, D.C., 1970
(available from the Clearinghouse for
Federal Scientific and Technical Informa-
tion, Springfield, Va.). Unpaged, illus. $10.

Understanding Drug Use. An Adult’s
Guide to Drugs and the Young. Peter
Marin and Allan Y. Cohen. Harper and
Row, New York, 1971. x, 164 pp. $5.95.

Venous Thrombosis and Pulmonary
Embolism. Michael Hume, Simon Sevitt,
and Duncan P. Thomas. Harvard Univer-
sity Press, Cambridge, Mass., 1970. xviii,
456 pp., illus. $16. A Commonwealth
Fund Book.

Victory over Pain. Morton’s Discovery
of Anaesthesia. Betty MacQuitty. Tap-
linger, New York, 1971. 208 pp., illus.
$5.95.

Visual Perception of Form. Leonard
Zusne. Academic Press, New York, 1971.

© xii, 548 pp., illus. $19.50.

With Man in Mind. An Interdisciplinary
Prospectus for Environmental Design.
Constance Perin. M.LT. Press, Cambridge,
Mass., 1970. xii, 186 pp. $7.50.

A VWittgenstein Workbook. Christopher
Coope, Peter Geach, Timothy Potts, and
Roger White. University of California
Press, Berkeley, 1971. 52 pp. Paper,
$1.75.

Worked Examples in X-Ray Spectrom-
etry. R. H. Jenkins and J. L. de Vries.
Springer-Verlag, New York, 1970. xii,
134 pp., illus. $5.80. Philips Technical
Library.

Yearbook of the Association of Pacific
Coast Geographers. Vol. 32, 1970. John
F. Gaines, Ed. Published for the Associ-
ation by Oregon State University Press,

The Yeasts. A Taxonomic Study. J.
Lodder, Ed. North-Holland, Amsterdam,
ed. 2, 1970. xvi, 1386 pp., illus. $65.
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