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Now, for under $70, Polaroid
turns the sciences into snap courses.

POLAROND
CANMD METRUMENT CAMERA MODEL K0S

It’s done with the new Polaroid ED-10Land
Instrument Camera. It gives you instant class-
room photomicroscopy. And it gives it to you
at a price that puts it in a class by itself.

You get full-color pictures in a minute,
black-and-white in seconds. And you get the
same picture quality as with the most expen-
sive instrument cameras (because they all use
the microscope’s optical system).

It fits any microscope, attaches in moments,
and is easy to operate. You don’t even have to
know photography to use it. Just frame the
subject in the scope; focus with the focusing
tube; remove the tube and slip on the camera;
and snap the picture. Seconds later, peel off a
finished print.

The student gets what he sees. Without la-
borious sketching. (And he’ll be developing
more than a picture; he’ll be developing an in-
terest.)

It’s a snap for the teacher, too. You can gain
and hold attention better. Save classroom time.
Demonstrate and make comparisons easier.

And you don’t have to worry about that
rough classroom handling. The ED-10 is
molded of high-impact material to withstand it.

For more information, contact your scien-
tific supply house or microscope dealer. Or
write to: Polaroid Corporation, Industrial
Marketing, Dept. 26-172, Cambridge, Mass.
02139.

Polaroid may help you ease the class struggle.

The new Polaroid Land
Instrument Camera.




For laboratories that
lon’t need an‘expensive’
p loader, yet can't use

The new Sartorius 110 0.

Only*425.

Why pay for an expensive balance your lab may
not really need? Why buy a cheap, inaccurate bal-
ance you can't really use? Sartorius - solves the
dilemma with its new Series 1100 top-loaders—the
first balances to bridge the gap between high pre-
cision and low price.

At only $425, the Series 1100 offers many fea-
tures usually found only on more expensive, sophis-
ticated weighing instruments. For example: all-digi-
tal readout; results in less than 3 seconds; built-in
mechanical taring; fast, easy handling with no
weights to manipulate, plus traditional Sartorius de-

pendability and rugged construction. Available in -

three different models with capacities as high as
1500 grams and a performance accuracy of 2x10+,
these new, reasonably priced balances are ideal
for a variety of applications, from student use and
research to quality and materials control weighings.
If you're in the market for a new top-loading bal-
ance, you really ought to find out more about the
new Series 1100. We'd be happy to send you com-
plete literature and our free 52-page Sartorius cot-
alog. Just write: Sartorius Division, Brinkmann Instru-
ments, Cantiague Rd., Westbury, N.Y. 11590.

sartorius balances
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The pieces of this clay figure were
found in Ayotla subphase deposits at
the site of the same name in the Basin
of Mexico. It is a typical example of
the large hollow figures associated
with the Olmec phases of the Central
Highlands and Gulf Coast of Mexico.
It dates from about 1100 B.C. See
page 344. [Photographer, Paul Tolstoy;



The sample on your SEM is trying to tell you
something about its composition.

Bombard a sample with electrons, and you not
only get secondary electrons. You get x-rays
as well.

Analyze the x-rays by wavelength and you
get the composition of the sample.

By adding an Ortec semiconductor spec-
trometer to your scanning electron microscope,
you can do x-ray analyses of your samples in
a matter of minutes. Without interfering with
normal operation in any way.

It opens up a whole new world of possibili-
ties for you.

For example, you can check out the compo-
sition of unexpected inclusions. Precisely
determine impurity distribution. An-
alyze hairline cracks for concentra-
tion of elements. Determine phase
changes resulting from flexing. Per-
form unprecedented biological in-
vestigations.

And much, much more.

A note to microprobe users: you'll find our x-ray
spectrometer invaluable for qualitative and
rough quantitative analysis, and distribution
mapping as well. It can save you as much as
four hours of routine work per sample.

How good are Ortec x-ray spectrometers?
Resolution for the 2A Mn Kea line (5.9 keV) is
warranted at 4.3 to 5.1% (250-300 eV), depend-
ing on detector size; typically, of course, they
do much better.

To learn more about our Xx-ray
spectrometers for SEM’s and
probes, write for Bulletin XS-300.
Ortec Incorporated, 133 Midland
Road, Oak Ridge, Tenn. 37830. Or
telephone (615) 482-4411. In
Europe, Ortec GmbH, 8 Min-
chen 13, Frankfurter Ring 81,

telephone: (0811) 359-1001.

ORTEC

i | ANJ‘QE’GEEGGMBANY 4592

With an Ortec x-ray spectrometer system,
you can get the message.

Segregation of mercury to grain boundaries in dental amalqo
due to pressure application. Photomicrograph and analysis
rmed on JSM-2 scanning electron microscope; courtesy Jeolco.
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The LAB-K Pre-computer
for the six>month experiment

LAB-K is a new, all solid state controller kit for the
psychology lab. It stands alone, works alone, controls
alone. And for that six-month experiment where day
after day performance is vital, LAB-K is perfect.

Because it is reliable. Solid state reliable. Made of K
Series modules that were originally built for a factory
environment. Modules built immune to electrical noise.
Modules built physically and electrically compatible with
hundreds of other modules just like it.

Which brings us to expandability. LAB-K, by simply
adding modules, can be expanded to control almost any
kind of experiment a psychologist would ever want to
control. LAB-K’s basic configuration is only modules
away, interconnected with the programmable patch-plug
board.

Which brings us to the pre-computer. LAB-K easily
interfaces the kind of computer you may be getting in the
future. It is made, after all, with logic level compatible
modules, by the world’s largest manufacturer of small
computers. But because it can stand alone, it can also
serve as back-up to the computer on those long no-
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downtime experiments. Which brings us back to relia-
bility again. Experiment reliability.

Write for the LAB-K brochure and for the “Positive
Logic Handbook™ which introduces you to the world of
solid state control. The button will be sent, too. All
gratis.

2 |

COMPUTERS - MODULES

Biomedical Department #152-C
Digital Equipment Corporation
146 Main Street

Maynard. Mass. 01754

Send me the LAB-K brochure, the ““Positive Logic Handbook™
and my button.

Name Title

Company

Address

City State Zip

1
1
]
1
]
1
1
1
1
1
1
]
1
1
1
]
o
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AAAS Symposium Volumes

#89. Biology of the Mouth #83. Estuaries

1968. 320 pages. Editor: Philip Person. A collection of 1967: 2nd printing, 1968. 776 pages. Editor: George H.
comprehensive, multidisciplinary articles dealing with Lauff. The first comprehensive collection of scientific
problems of the biology of the mouth and oral disease papers covering the comparatively new field of estuarine
and also the borderlands where fundamental approaches research. “Estuaries is recommended; it is likely to be
and investigations in physics and chemistry relate to, the reference compendium on the subject for many years
and can be brought to bear on, such problems. to come.” (Geotimes, May-June 1968)

Price: $10.00. AAAS Member's Cash Price: $8.75. Price: $27.00. AAAS Member's Cash Price: $24.00.

#88. Folk Song Style and Culture #81. Environmental Variables in Oral Disease

1968. 384 pages. A Staff Report on Cantometrics. Alan 1966. 328 pages. Editors: 8. J. Kreshover and F. J. Mc-
Lomax. The book affirms that song characteristics trace Clure. Contents: Geographical and clinical considera-
the main paths of many cultures; it also shows that spe- t:ons;‘thc oral environment—nutrition and den}al caries;
cific qualities of song performance are directly related experimental considerations in oral soft lesions; pre-
to identifiable attributes of ancient, modern, and primi- natally occurring influences.
tive cultures. Price: $8.75. AAAS Member's Cash Price: $7.75.

Price: $16.75. AAAS Member's Cash Price: $14.50.
#80. Air Conservation

#87. Formulation of Research Policies 1965; 2nd printing, 1968. 348 pages. “The result of a 2-
1967. 218 pages. Editors: Lawrence W. Bass and Bruce year study by the AAAS Air Conservation Commission,
S. Old. Collected papers from a Gordon Research Con- all aspects—sociological, technical, political and bio-
ference held in Santa Barbara, California, in 1966. Goals, » logical—of air pollution are considered concisely.
accomplishments—and weaknesses—of past and present - (Chemical Processing for Operating Management, May
science policies of nations, government agencies, individ- 1966) .
ual industries, and international organizations are given Price: $8.00. AAAS Member's Cash Price: $7.00.
expert and candid appraisal in this work—the record of
an exciting conference. . #79. Science in Japan
Price: $7.75. AAAS Member's Cash Price: $6.75. 1965. 496 pages. Editor: Arthur H. Livermore. A broad
and detailed review of recent scientific and technological
#86. Ground Level Climatology ‘ developments in Japan.
1967. 408 pages. Editor: Robert H. Shaw. Relation of Price: $13.00. AAAS Member's Cash Price: $11.00.
climate to the distribution and abundance of plants and ; )
animals; the effects of weather modification on physical #78. Man, Culture, and Animals
processes within the microclimate; and the effects of 1965; 2nd printing, 1967. 304 pages. Editors: Anthony

moisture, temperature, and energy balance on physio- Leeds and Andrew P. Vayda. “This volume contains
logical functions. articles pertaining to the relationship between man and

Price: $12.50. AAAS Member’'s Cash Price: $10.50 animals in different parts of the world, covering the
influence of domesticated and non-domesticated animals
#85. Agriculture and the Quality of Our Environment %r;briar‘;arllgté%)()f cultures.” (Biological Abstracts, 1
1967. 480 pages. Editor: N. C. Brady. Damage resulting, Price: $8.00. AAAS Member's Cash Price: $7.00.
from air pollutants; extent and consequences to agri- ' :
culture of salt buildup in soils and water; dangers from

radionuclide contamination of soil, water, and air. Ex- #67. Oceanography

tent of pesticide buildup in soil and water and of means 1961; 5th printing, 1969. 665 pages, 146 illustrations.

to minimize potential hazards from pesticide use; silta- Editor: Mary Sears. A collection of 30 papers presented

tion of reservoirs and streams and their nutrient at the first International Oceanographic Congress by

enrichment; disposal of animal wastes. world-renowned authorities. An interdisciplinary refer-
Price: $13.50. AAAS Member's Cash Price: $11.50. ence that deals with some of mankind’s most profound

questions . . . the origin and history of living things, for
example, and the history of our galaxy as recorded in

#84. Molecular Mechanisms of Temperature Adaptation marine sediments. Of interest to both the scientist and
1967. 398 pages. Editor: C. Ladd Prosser. A collection the Jayman concerned with oceans as a potential source
of papers on the general physiology of temperature of food for an overcrowded planet, the influence of
adaptation in cold-blooded animals, plants, and micro- oceans on our weather, and other similar phases of
organisms. oceanography.

Price: $12.50. AAAS Member's Cash Price: $10.50. Price: $14.75. AAAS Member's Cash Price: $12.50.

British Agents: Bailey Bros. & Swinfen, Ltd., Warner House, Folkestone, Kent, England

Clip out this Form. Fill in and Mail Today

Individual membership at $12.00 per year includes a subscription to SCIENCE. I

{
! . American Association for the Advancement of Science l
| gxrcl{ev_\/}(l)l’llx_meos der 1515 Massachusetts Avenue, NW !
! ou Wish To Order. .. Washington, D.C. 20005 }
89 88 87 Please send the symposium volumes circled on this form, to: ‘
| 4 |
86 35 8
I| 33 81 30 DTy T N U S R I
| 79 78 67 AQAIESS o ottt e e e  RRREEEEE [
| CilY oot State .. ..., Zip Code ............ =
I Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment. 1
|
|

..——————-—.__—...___—..__———._.__.._...______.—._._-——..———.—.—.-———-———.——_—_—_—_—_—_—-
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What makes one tonstant
temperature crculator hetter
than another? 3

For one thing, the Laudao
Duplex Pump.

\’
§lc
=
=

—
F =
==
=

¥ s

~

All constani
temperature Circy
heat. Some, like
K-2/RD shown here,:
But this Lauda model
Its duplex pump enabl
to and from an external «
whether the bath is position:
with the circulator. Lliquid will
because its duplex pump provides simu

You won't find this feature on many const

Another nice thing about this Llauda is ifs t
It prevents accidental emptying of the bath by bo ng pressure and
suction, thereby keeping liquid levels constant in all parts of the system.
These features add up to a better, more versatile circulator.

Besides the K-2/RD, which circulates liquids at temperatures from
—10°C to 150°C, duplex pumps and the automatic liquid level control
are also available in our N and WB series models. Some of these
heat up to 330°C, or cool down to —130°C. Of course, solid state rela:
excess load protection, drainage and flow control valves and stainle
steel construction of all immersed components are standard on all
lauda Circulators.

Which Lauda is best for you? Get our free catalog to help yo
Write: lauda Circulators, Division of Brinkmann Instruments
Cantiague Rd., Westbury, N.Y. 11590, f
In Canada, write: Brinkmann Instruments (Canada) lid., “
50 Galaxy Boulevard, Rexdale (Toronto) Ont. ‘Ji %




Atomic oxidizer

revolutionizes

ashing.

A cool stream of atomic oxygen gently strips all
organics from your sample and preserves virtually
every trace of inorganic elements—free from the
slightest contamination.

Plasmatics Model PL-200 oxidizes samples at such
low temperatures that volatile elements like arsenic,
selenium and tin never get away. And because the
oxidizing chamber is sealed, no foreign impurities
can get in.

Contrast this with wet oxidation using acids (which
contaminate). Or with muffle furnace oxidation
(which boils off volatile inorganics). Atomic oxida-
tion yields far better results and is much, much

simpler to perform. In fact, the oxidizer can be left
unattended.

The PL-200 uses a unique device to speed the ox-
idizing process. The entire sample chamber turns
slowly, continuously exposing all surfaces of the
sample to the atomic oxygen. This results in very
rapid ashing rates. For example, a five gram sample
of graphite can be ashed in one hour while the same
quantity of organic material can be reduced to con-
stant weight in about three hours. The chamber can
accommodate samples as large as 50 grams.

For details, contact Dr. Merle Millard, 2400 Wright
Ave., Richmond, CA 94804. Phone (415) 232-3306.

plasmatlcs >
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But we can
help you get
a better look

i g
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Quite simply, we help you put it in writing.

With a direct writing recorder.

A very versatile thing, this recorder. You hook
it up to a machine tool. Or a process line. Or a
test bed. Or an electric motor. Or whatever.

Then you sit back and see what happens.

The recorder takes any electrical signal —
generated by any mechanical, hydraulic, or elec-
trical phenomena — and converts it to a trace on
a continuous chart.

For example, the chart you see above shows
four critical variables in an injection molding
process : injection pressure, screw-torque, screw-
velocity and screw-position. But the same re-
corder could just as easily monitor something
like a destructive test on an electrical motor. In
which case, the traces might show the relation-
ship between rpm, shaft torque, temperature and
vibration.

The point is, you can use a direct writing re-
corder to make a permanent, continuous record
of almost any set of dynamic variables. Then, you
can study this record, refer to it, reproduce it. And
base your decisions on written facts. .. instead
of transient readings from scopes and meters.

Like we said, we can't solve the problem for
you. But we can help you get a better look at it.
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We're Brush Instruments. “HII”W
A Division of Gould Inc. OQur address:
3631 Perkins Avenue, Cleveland, Qhio 44114
or Rue Van Boeckel #38, Brussels 14, Belgium.
Write us for complete information.

Shown below: The Brush 440 4-channel
recorder. Also available: 2, 6, and 8-channel
models.

COU'BRUSH

Brush recorders
take the doubt out.




~ The Reichert
Diapan Microscope:

~ for people
who don't want to

get too involved.

The Diapan demands minimum effort for out-
standing results in routine research applications.
It is a compact, easy-to-use stand with built-in
illumination and filter control. Lamp housing is
fitted with 100W halogen lamp. Microflash
insert is also available,

Coarse and fine focusing adjustments are
controlled from a single knob.

Best of all, it offers the unmatched quality of
Reichert instruments plus the reliability of AO.
Ask your AO Representative for a demon-
stration or write for detailed information.

REICHERT
AUSTRIA

@ AMERICAN OPTICAL
®

CORPORATION
SCIENTIFIC INSTRUMENT DIVISION « BUFFALO, N.Y. 14215



Since the introduction of double-
beam spectrophotometers capable of
generating either a linear (% trans-
mittance) or a logarithmic (absor-
bance) output, an interesting and
useful new way of recording that out-
put has evolved.

It is now possible to record the loga-
rithm of absorbance as a function of
wavelength. With the proper external
recorder, of course.

But before we detail for you some of

the advantages of log-absorbance
recording, a few fundamentals.

We discuss here
some of the
advantages of
recording the
logarithm

of ahsorhance...

To begin, the term absorbance (A) is
defined thus:

A=kec!

where c is the concentration of sam-
ple in the absorption cell,

I is the light-path (the inside
distance between front and

_ back windows of the cell), and
e is a numerical coefficient.

The fact is that e is a characteristic
of each compound or substance. It

FIGURE 1

A (ABSORBANCE)

{s dependent on temperature and
wavelength, but independent of either
the concentration, ¢, or the light-path
length, /.

If we plot A versus wavelength for
three samples of the same substance
in concentrations in the ratio 1:2:5,
we get the curves shown in figure 1.
There is, unhappily, no basic corre-
spondence among them,

« Circle No. 1 on Readers’ Service Card

But watch what happens with our
original equation,

A=ecl

when we take the logarithm of both
sides,

log A=log ecl
Since the logarithm of a product is
the sum of the logarithms of its fac-
tors,

log A=log e < log ¢l

suchasfor
“fingerprinting”
a compound...

‘Now when we plot log A versus

wavelength (figure 2), we immediately
see our three 1:2:5 samples are rep-
resented by curves that have identi-
cal shapes. Each curve is that of
log e displaced along the log A axis
by the amount /og ¢l. And each curve
is separated by intervals that corre-
spond to the 1:2:5 ratio of cl

Here's where the *“fingerprinting” of
compounds comes in. Reference
files of Jog A recordings facilitate the
identification of unknown compounds
by making it easy to compare their
log A curves to those already on file.
Large files of this sort are used in
organic synthesis.

Now, a new topic: log A recording is
also a valuable technique in studies
of the kinetics of first-order reactions.

FIGURE 2

LOG A (LOGARITHM OF ABSORBANCE)

WAVELENGTH—my

For proof of this statement, we resort
once again 1o a basic equation:

9 _ ke

-5

where —-Z%is the rate at which the
concentration is de-
creasing with time.

k is the velocity or rate con- ’

stant, and

¢ is the concentration

A few manipulations of this basic
equation yield:

t= -—2"’;‘(03 log c] - [2"10310g (c-x):l

Wherein we note that the first term
in brackets is a constant and, there-
fore, the reaction time, t, is directly
proportional to the second bracketed
term, log (c-x)/k.

Since (c-x) is the concentration at
time ¢, it will be proportional to the
absorbance, A. And /og (c-x) will
likewise be proportional to log A,

and for quickly
determining
reaction rates...

As long as the reaction is first-order,
both fog (¢-x).and log A will be linear
with time. So when we plot log A
versus time at a fixed wavelength for
a first-order reaction of a dye fading,
we get the curve shown in figure 3.

The linearity of the curve in figure 3,
in itself, tells us that this is a first-
order equation. And where the linear
section of the curve terminates (at
the right of the curve) indicates a
departure from strict first-order reac-
tion. Finally, the rate constant, &, can
be determined from the slope of the
linear section.

These applications—for fingerprinting
a compound and for studying the
kinetics of first-order reactions—are
but two to which log A recording is
eminently suited. Other applications

FIGURE 3

LOG A (LOGARITHM OF ABSORBANCE)

include the precise specification of
color and the measurements of small
differences in color.

In all cases, this type of log record-
ing requires an advanced, accurate,
versatile recorder. The Sargent SRLG
Recorder is just that. It uses preci-
sion, non-linear gears for accuracy
and fidelity; these gears are much
superior to electrical circuit approxi-
mations. Amplifier gain is adjusted
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automatically at all points in the log
scale. There's also a switch for inac-
tivating the zero adjustment and
automatically setting the voltage-
divider zero-point. Conformance of
the logarithmic scale to the theoreti-
cal function is #0.003 at any point.

But thé SRLG is a linear-log recor-
der. (You change the mode of oper-
ation by simply changing the gears.)

Its accuracy on the linear scale is
*0.25% of full span and its repro=
ducibility is #0.1% of full span.

and we, of course,
also recommend
the ideal recorder
for the task:

our own SRLG.

The SRLG Linear-Log Recorder, like
all Sargent recorders, is true poten-
tiometric in its basic (millivolt)
ranges, with no voltage dividers to
load the circuit. lts full-scale pen
response is less than 1 second.
There are seven switch-selected,
calibrated spans and three switch-
selected chart speeds. Plus improved
input filtering and circuit guarding to
eliminate A.C. components of the
input signal. All circuitry is solid-
state. And batteries have been re-
placed by zener-diode regulation of
all critical voltages.

For additional information, including
complete specifications and prices,

please call or write us. 6-224

» 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

327



This page contains everything
you need to do life sciences GC
extraordinarily well.

Our Model 2100 is the best “U” column gas chromatograph ever made.

It was designed specifically for life science and bio-medical applications. By people who
know what they—and you—are doing.

The 2100 is an all-glass system with on-column injection so that you can
analyze even the most labile compounds with complete confidence. You get virtually
no dead volume and precision and accuracy are second to none.

Then there’s versatility. With the 2100 you can
operate up to four columns simultaneously, if that’s what your
workload calls for.

Add fast, personalized service and prices that start at
$4100.00 and you've got a life sciences GC that
nobody else can touch. —

But our instrument is only half
the story. The other half is a series of _
unique life sciences GC methodology |
books. Each a procedural “cook book”
in itself. Our titles include: Fasty Acids, {8
Steroids, Lipids, Carbobydrates, Pharmacen-
ticals & Drugs and Alcobolic Beverages.

You can have any or all of these
fine books with our compliments as well
as a detailed product bulletin on the
Model 2100. Simply write your name and
the books you want on your company
letterhead and mail it to Varian Aerograph, ;\
Walnut Creek, California 94598; Zug, X
Switzerland; Malton, Ontario, Canada; A

Crows Nest, N.S. W, _ N
varian aerocraPH

Australia; Tokyo, J apan. WALNUT CREEK, CALIFORNIA 94598 -
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The longer you use it
the better it gets.

For an occasional glance at a specimen, virtually any stereo micro
scope will do. Your eyes won't have time to get tired. As viewing
time increases, however, the need for a better quality instru-
ment rises proportionally. Until, for prolonged observation
only a Nikon will do
The advantage of the stereo microscope, of course,
is its ability to let you view the magnified specimen in
3 dimensions, just as you would see it with unaided
vision. Combining this advantage with the Nikon
optional zoom lens feature gives you a perfect
opportunity for continuous, uninterrupted ob
servation in depth and in the round, over a
wide range of magnifications
The unusual brightness and clarity of
a Nikon Stereo Microscope are appar
ent from the start. The controls are
smooth and responsive—and al
though they're far from delicate,
you'll appreciate th=ir sensitiv
ity. You may choose an optical
head inclination of 90° 60°
or 45° (shown), and all
heads rotate 360‘
for viewing

from a comforta t
Not all the superb f
these instruments are visible For gxamp \»
tne precise collimation and alignment of the prisms (not just
mirrors) enable you to maintain long working periods comfortably,
and without eyestrain
Three Nikon Stereo Microscope models are available. The basic instru
ment is Model SM/5. Model SMZ is equipped with the zoom lens feature. And
Model SM/1 uses three pairs of turret-mounted objectives built into the microscope
body. For teaching purposes, dual microscopes can be mounted on a common base
A complete line of stands and illuminators is also offered. In addition, 35mm, 4x5 and
Polaroid photomicrographic equipment has been designed for use with these Nikon Stereo Microscopes

Write today for our 12-page illustrated brochure leon Stereo M|Croscopes

of Ehrenreich Photo-Optical Industries. | Garden Cit Y 11530.0r phone: (516) 248-5200 (In Canada Anglephoto, Ltd., P.Q




6.025 x 10*° is an illuminating
number. Based on Count Amedeo
Avogadro’s celebrated leap in the
dark to find how many molecules
there are in a mole, his number
threw light on mysteries conceal-
ing the nature of matter.

But it has a fearful lot of 0's in
it. We like our number.

When you dial 6.025 x 10 you
don’t get to talk to somebody who
understands. But when you dial
(312) 296-1055 you get light on

your radiochemical problems.
Share the benefits of our noble
ancestry: The Radiochemical
Centre, Amersham, which is
operated by the United Kingdom
Atomic Energy Authority, and
America’s G. D. Searle & Co.
We offerawiderange of labelled
compounds, radiation sources,
standards, and nuclear laboratory
supplies. We make stock items or
custom preparations. We ship
the fastest way, usually the day

we get your order. Fast almost
always. Reliable always.

All you get when you dial 6.025
x 10* is sore fingers. When you
dial (312) 296-1055 you get
service.

Turn on the light. Give us a
jingle and ask
for our Cus-

tomer Service. S
And send z‘.‘t‘.".‘::':’:'.'f::,

for our first 2 s e

edition, : \

[

our numbers illuminating, foo

296-1055

Dr Avogadio

S12

2000 NUCLEAR DRIVE, DES PLAINES, ILLINOIS 60018 TELEPHONE: (312) 296-1055
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How to make
an optical slice
of life.

Macronyssus Bacati, taken with Zeiss Photomicroscope I, total magnification 1000X, no preparation. (A) Transmitted Phase Contrast;
(B&C) Nomarski Interference Contrast in two different focal planes. Notice the 3-dimensional effect.

You do it with Nomarski differential in-
terference microscopy, a versatile
phase- and amplitude-contrast system
which vastly improves images both of
unstained living cells and fixed and
stained preparations of cells or tissues.

Like the phase-contrast and image-
duplication interference microscopes,
the Nomarski system generates con-
trast optically by interference of light
waves traversing slightly different opti-
cal paths. What sets the Nomarski
system apart is that differential inter-
ference produces an “optically shadow-
cast” image relatively free from
disturbance from out-of-focus details.
Because contrast is developed only in
a very thin depth of field (as little as
0.2 um), it is possible to make “optical
sections” for detailed non-destructive
analysis of living material.

Easy to set up and easy to operate,
Zeiss Nomarski equipment gives you a
high-aperture, low-glare instrument
capable of utilizing the full theoretical
resolving power of the outstanding
Zeiss Planachromat lenses. There is no
other system like it.

Those who study stained material
will find the amplitude-contrast feature
of the Nomarski system very useful for
bringing out weakly stained, minute
details with improved resolution.

The world’s best Nomarski interfer-
ence equipment is available from Zeiss
for Standard RA, WL and Universal
Microscopes and for the camera micro-
scopes, Photomicroscope Il and
Ultraphot. For complete details on
Nomarski interference microscopy and
equipment write Carl Zeiss, Inc., 444
Fifth Avenue, New York, N.Y. 10018.

Nationwide Service.

THE GREAT NAME IN OPTICS

WEST GERMANY
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Electronic slide rule
with 11-digit accuracy

«»» @nd a memory too

You can produce logs and exponents instntly
by simply touching a key on the Wang 360.

Wipe out ail tediousness from technical, statistical and investment SALES/MERVICE DITIcES ‘
computations with the Wang 360 electronic calculator. Time (s Barsa0  (a13) AT (1) o431
consuming table look-up and interpolation is a thing of the past. 0150 f‘fi;:::&gs 713 275387
Wang's unique approach to data manipulation enables you to s 115 (612) 884-7328 Rhods Iutaed
generate /X, X, Logex and e* functions by simple key strokes. G ormie gs5 (801 8745588 o el
Instantaneous answers are displayed in large easy-to-read (18 G5Eie  Missow e
numerals with ten significant digits and seif positioning decimal (805) 9626112 (314) 5975866 (o01) 357.8241
(you can specify a specral trig Keyboa rd if you need (8 T ol o 22 4692 b v PN
sin #, cos , sin —'x and tan —'x). (203) 2888481  New Hampshire (31) 3017106
A special feature of the Wang 360 is its ‘‘scratch pad” memory T el ) eONN - faie) ok tae
system. Four extra storage registers hold constants, intermediate N 0o 2757160 (¢14) 751810

tah
New Mexico (801) 487-2551

H Georgia
answers, or multiple results, for recall as you need them. (404) 633-6327  (505) 2555775  Vermont

; ildi i L ili il (802) 223-6398
Wang's buu]dm_g block approach gives you add-on ca'pabl|llty f}:)r (235'5:'35-5359 ';f{; York 2,7}55&?;;6”7
hard copy printout, card programming, and expansion into the (n;gg)..i;n_sm (212) 730088 003 356120
powerful 370 programmable computing sub-system. (312) 297-4323 ((g}gg 185-3230 (Vz\fgass)h;rzngtzoorao
For greatest economy, up to 4 keyboards operate concurrently from O Jsas00r  (315) 4639770 Wisconsin
a briefcase-size electronics package. Cost of Model 360 is then as i A ™ (414) 442.0160

. omin,
low as $1497.50 per keyboard* and Model 320 (without extra Kentucky (019) 272:5683 3 IIMOE 361

: + (502) 897-5143  Ohio Calgary
registers) $1282.50 per keyboard. Locistanal (216) 3316525  (403] 266-1804
SR QNI oen e o
' = . :
Call your nearest Wang Office. Maryland i ©14) 2683511 G ol

rea
(301) 821-8212  Oregon (514) 482-0737
*Price in 48 contiguous states Massachusetts (003) 297-2501 o

ttawa
and District of Columbia. (413) 734-2230  Oklahoma (613) 728-4445
(617) 851-7311 (405) 524-4489 Vancouver
(617) 542-7160 (918) 743-2571 (604) 685-2835
LABORATORIES, INC.

Dept. 1Q, 836 North Street, Tewksbury, Massachusetts 01876 Telephone (617) 851-7311
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With Nalgene®Filter Units on the
shelf, you're ready to go whenever
you need a sterile membrane filter
system. There’s no waiting for auto-
claving or assembling.

Get Set!

Just remove the protective bag.
Complete pre-sterilized system—
everything you need except the
vacuum, oth

Go!

Simply attach
a vacuum source

—and filter.

When you're finished just throw
the unit away. Saves hours of prep-
aration time. No wasted mem-
branes.

Nalgene Filter Units are available
with Sartorius membranes—0.20
micron (plain) or 0.45 micron (grid)
membrane porosities. One dollar
each. Nalgene Labware . . . better
all the time. Ask your Lab Supply
Dealer for new catalog or write
Dept.B113, Nalgene Labware Divi-
sion, Nalge Company, Rochester,
New York 14602.

.
SYBRON CORPORATION
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and industries into those metropolitan
centers which had officially been de-
termined to be at the saturation point.
Similarly, out-migration from such areas
should be stimulated, through bonuses
or tax credits to individuals, and through
incentives and subsidies to spur the
movement of industry and commerce
into presently underpopulated areas.
In this connection, we may note Presi-
dent Nixon’s reference, in his message
on population, to the need for new cities
to be built in places removed from pres-
ent centers of population.

The cost of stemming the tide of
population being swallowed up by our
megalopolitan areas will be consider-
able, in economic terms, as well as in
terms of the limitations which may have
to be set on our prized freedom of
movement. Yet it will be small com-
pared to that which we are paying to-
day in trying to cope with the increas-
ingly insoluble problems of housing,
traffic, urban decay and sprawl, and of
the degeneration of human values which
beset urban America.

JoacuiMm F. WonLWILL
Department of Psychology,
Clark University,
Worcester, Massachusetts 01610

At the International Botanical Con-
gress Donald S. Farner, president of
the International Biological Union,
stated “Population increase must be re-
duced to zero,” but proposed no effec-
tive means of accomplishing this ob-
jective. Joseph J. Spengler (“Popula-
tion problem: In search of a solution,”
5 Dec., p. 1234) implies that the so-
called right to parenthood should be
transformed into a privilege. His pro-
posals for population control involve
government action, but beyond that are
so utterly Utopian as to border on the
fantastic.

Population increase can be reduced
to zero only by laws which make steri-
lization compulsory. Such laws will be
passed only when a significant majority
in a given nation are ready to accept
them. Biologists may propose such ac-
tion now without committing profes-
sional suicide; politicians cannot.

I propose that:

1) Voluntary sterilization be encour-
aged and all costs involved therein be
paid by the government.

2) Sterilization of any female who
has produced three offspring be made
mandatory by law.

Compulsory female, rather than
male, sterilization is proposed only be-
cause motherhood can hardly be de-

Final Exam

An ISCO monochromatic UV
flow monitor is a reliable as-
sistant which you can trust
to give your column efflu-
ents a comprehensive ex-
amination with a minimum
of effort and supervision.

And did you know that of all the
instruments of this type, ISCO
monitors

eare true absorbance (0.D.)
monitors?

» have the narrowest bandwidth
and least stray light?

« are the only ones which can
operate your fraction collector
to automatically deposit sepa-
rate peaks into separate tubes?

« with an optional channel alter-
nator accessory will monitor
two columns at one wavelength,
one column at two wavelengths,
or one column at one wave-
length but with two flow cell
light path lengths?

e are priced no higher than in-
struments having none of these
features?

All this adds up to the only fully

quantitative UV monitors on the

market.

For more information send for

brochure UA3711.

INSTRUMENTATION
SPECIALTIES CO., INC.

's 4700 SUPERIOR LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 CABLE ADDRESS: ISCOLAB LINCOLN
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nied; fatherhood may be not only
denied, but may well be unknown. Set-
ting the number of children a woman
may bear at three will come as close
as possible to balancing, on the one
hand, women who have none or but
one (through choice or otherwise) and,
on the other hand, those whose final
permissible pregnancy results in multi-
ple births.

C. GARDNER SHAW
Department of Plant Pathology,
Washington State University,
Pullman 99163

Brighter Future for Latin
American Science Education

In response to Schwartz’s letter (14
Nov.) concerning Latin American sci-
ence education, I am pleased to report
that in spite of “current budget cut-
backs in Washington,” financial support
for the science and technology pro-
grams of the Organization of American
States (OAS) has been increased during
the past year about 20 times above the
previous level. This increase has been
approved by all of the member coun-
tries in spite of the well-known eco-
nomic difficulties of the majority of
these countries and of a less enthusi-
astic atmosphere for U.S. support of
foreign assistance.

Beginning with meetings of chiefs of
state at Punta del Este, Uruguay, in
1967, the OAS has given concrete evi-
dence of increasing appreciation of the
basic role of science and technology in
the cultural and economic development
of the Latin American countries.
Among the programs which have been
initiated with better financial support
are those for the improvement of pri-
mary and secondary science education.
The major thrust, however, is toward
the training of larger numbers of high-
Ievel specialists who are receiving their
graduate education at Latin American
institutions.

Another very encouraging aspect of
the Latin American science picture is
the creation, or strengthening, of na-
tional research councils or their equiva-
lents by several Latin American coun-
tries during the past few years. Some
of these councils are now being asked
to contribute to the formulation of na-
tional development plans.

JESSE D. PERKINSON
Organization of American States,
17th Street and Constitution Avenue,
NW, Washington, D.C. 20006
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CHEMICAL
PROFILES

... drawn by Durrum

Mutant Hemoglobin

Normal Hemoglobin

WHICH HEMOGLOBIN
CONTAINS THE
MUTANT SUBUNIT?

TRANSMITTANCE —=

TIME ——=

Even a minor molecular rearrangement can have a dramatic effect
on chemical activity. These profiles* recorded by a Durrum-
Gibson Stopped-Flow Spectrophotometer reveal a 40-fold differ-
ence in azide-hemoglobin reaction rates. One reaction is with
normal hemoglobin, the other with a mutant containing alpha-
chain tyrosine residues in place of the usual proximal histidines.

Equilibrium constants would not have hinted at this difference;
only kinetic tests with the Durrum-Gibson instrument permit the
use of this new technique for classifying mutant types.

The Stopped-Flow Spectrophotometer is a versatile, general-
purpose system that is widely used to determine the kinetic
characteristics of reactions with half-times in the 5-millisecond
to 50-second range. A temperature-jump accessory is available
for studies involving even faster reactions, down to 10 micro-
seconds or less. The accessory is uniquely designed to allow
combination T-Jump/stopped-flow studies of pseudo-equilibrium
reactions.

For complete information on the D-100 Series Stopped-Flow
Spectrophotometer and its applications, contact .. Durrum
Instrument Corporation, 3950 Fabian Way, Palo Alto,
California 94303, Phone (415) 321-6302.

*AS REPORTED BY HENRY F. EPSTEIN AND LUBE STRYER IN VOLUME 32 (1968) OF THE JOURNAL OF MOLECULAR RIOLOGY,

Circle No. 24 on Readers’ Service Card

335



Pick a slide.

You can show
them all—and
without any
danger to the slide—on

the new Prado Universal
slide projector.

You can do things with protect slides. This new lamp has better color
the new PRADO® UNIVERSAL that temperature for truer rendition. And lasts
you can'’t do with any other pro-  twice as long as an ordinary projection lamp

jector on the market. It takes a and never blackens; you get full light output
wide variety of attachments soyou  for the entire life of the lamp.
can use it as a slide projector for Of course, the superb Leitz optics of the
18 x 24 mm, 24 x 36 mm and PRADO UNIVERSAL mean slides projected with
2V4' x 2Y4'" slides. And also as a all the brilliance and definition of the
microprojector, @ microprojector with original; with a flatter field of view and no
a horizontal stage for projecting wet distortion at the edges.

mounts, a macroprojector and a For more information, write:
projector for polarized light microscopy. :
THE PRADO UNIVERSAL takes Leitz
projection lenses from 35 to 300 mm.
Has 5 objective lenses for the projection
of microscope slides (the previous model :
had 3). Has a high-intensity 250 watt tungsten P T
halogen lamp that gives just as much light as 3
a 500 watt lamp, but much less heat—to £ eitz t. leitz, Inc., Rockleigh, N.J. 07647 rzuee
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THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
anthors and not official points of view adopted by
the AAAS or the institutions with which the authors
arc affiliated.
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Population Control, Sterilization, and Ignorance

We recently submitted a questionnaire to students and faculty at
Cornell University designed to test attitudes and preferences concerning
family size and contraceptive technique. The 1059 respondents (74 per-
cent males) were a mixed lot who represented the physical and biological
sciences, humanities, and social sciences and who included faculty (294),
graduate students (174), upperclassmen (264), and freshmen (327).
Given the level of education of the sample, the results were unexpected
in several respects.

First, although there was general agreement (84 percent) on ‘the
desirability of limiting family size, a substantial majority (65 percent)
said it wanted three children (39 percent) or more (26 percent). Only
30 percent favored two children, and a mere 5 percent expressed prefer-
ence for one or none. Choice was in no major way affected by age, sex,
marital status, parenthood, or professional specialty. Even the respondents
whom we expected to be most concerned about the population crisis (for
example, graduate students and young faculty in biology) included a
minimum of 50 percent with a desire for three children or more.

As regards contraception, about one-half favored “the pill” over all
other available means as a way both to space children (53 percent) and
to maintain family size at its desired limit (50 percent). Other contra-
ceptive appliances such as condoms, diaphragms, and intrauterine devices
were each given top preference by no more than 13 percent of the sample.
Voluntary sterilization, either of man or woman, was judged as decidedly
undesirable. Only 6 percent opted in favor of vasectomy as the preferred
form of contraception once full family size had been achieved; the
corresponding number favoring ligation of the oviducts was 2 percent.
A majority (52 percent of males and 61 percent of females) said they
would never undergo sterilization, even after having had the desired
number of children. The operation was judged to be as undesirable as
abortion and abstinence for prevention of family growth beyond the set
limit. It is of interest in this connection that the consequences of steriliza-
tion are not generally understood. For example, asked whether vasectomy
would abolish the ability to ejaculate, nearly half the respondents (49
percent) confessed to ignorance or expressed either certainty or proba-
bility that emission would no longer accompany orgasm. Biology students
scored no better than nonbiologists, and graduate students, even after
marriage and parenthood, seemed to be no better informed than freshmen.
The only exceptional group was the biology faculty, but, even there, 30
percent were either misinformed or uninformed on this point. Comparable -
ignorance prevails with respect to oviduct ligation: 37 percent of respond-
ents were certain, or thought it probable, that the operation would inter-
fere with the menstrual cycle.

We are bothered by these results. Perhaps of least general concern
is the probability that proponents of voluntary sterilization are backing
a hopeless or nearly hopeless cause. But what are we to make of the
educated youth growing up among us that is either unconcerned about
population growth or, at the very least, unable or unwilling to apply to
itself the simple arithmetic of compound interest? And what, if any, are
the prospects for improved sex education when ignorance about the
reproductive system is widespread even among those who should know
best?—-THOMAS EISNER, ARI VAN TIENHOVEN, FRANK ROSENBLATT,
Cornell University
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Our rectangular sterilizers.

We have one with a rectangu-
lar chamber which takes up
only 15.7 square feet of floor
space. It's 14,400 cubic inch
chamber can hold as many as
one hundred and twenty 250
ml. flasks.

Pretty good dimensions, eh?
And our new line of cylindrical
chamber models occupies a
mere twelve square feet, with
a 6253 cubic inch capacity.
You can't comp!ain about that.
Other niceties, too.

i L
]

:::-"24 ﬁ

For instance, the bacteria-
retentive filter, which purifies
incoming air, is located inside
the chamber, where it auto-
matically sterilizes itself every
cycle.

And, the cylindrical model
saves you money if you can get
by with single-wall construc-
tion and manual controls.

The space savers. Sterilizers
that leave you more room for
other things in your laboratory.
Like people.

For more information, contact
your local Barnstead dealer,
or write Barnstead Company,
225 Rivermoor Street, Boston,
Massachusetts 02132. Tele-
phone: (617) 327-1600.

BARNSTEAD

SYBRON CORPORATION




ACID DIGESTION BOMB 7iME . STERILITY INDICATORS

New from f
PARR [IZE & AUTOCLAVE TAPES

Provides a rapid and safe
method for dissolving
glass, silicates, nitrides,
rocks and other refrac-
tory materials in HF,
HC1 and other strong
mineral acids at tem-
peratures to 150° C. and
pressures to 1200 psig.
Acids do not attack this
bomb and complete re- = :
covery is assured, includ- Unique TSI® (Time Sterile Indicator) Tapes and Labels
ing any trace elements. are chemically impregnated to produce the words
“STERILE” when exposed to the proper levels of heat.
A complete line of TSI tapes and labels are available for
use in standard and high vacuum autoclaves as well as
high temperature ovens. Also
7 Bty ' available are Time Thermal Tapes
?j : el for use in temperature ranges of
' —196°C to 4-550°F. All tapes are
pressure-sensitive, stick quickly
and remove cleanly. Economical
Time TS| tapes and labels in-
crease Lab efficiency.
FREE BROCHURE!

Write for samples, illustrated bro-
chure, and the name of a dealer near

after autoclaving

K\‘\\\\\\\\//
L

\\\\\J

B e

The acid charge is held in a 25 ml. é
thick walled Teflon* cup within a
sturdy metal bomb. The cup can be
removed for convenient sample
recovery and easy washing. No
wrenches or clamps are needed to
produce a tight seal.

*duPont TFE flurocarbon resin m

Write for Data Sheet 4745 Cross-Section Diagram

PARR INSTRUMENT COMPANY = you!
211 Fifty-Third St. Moline, lllinois 61265 PROFESSIONAL TAPE COMPANY, INC.
365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546
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— THE MULTIPLE ADVANTAGES OF
| 1OW TEMPERATURE AND
| DERVATIVE SPECTROSCOPY

sk With the Aminco-Chance Dual Wavelength/Split Beam
{Eiass i 4 Recording Spectrophotometer

ST N The low temperature (liquid N.) attachment enables the researcher to obtain an
T increase in sensitivity while using small volumes and low concentrations. There is a
B concomitant increase in resolution through the sharpening of existing peaks and
shoulders, and the exposure of peaks completely hidden at ambient temperature,

i ) One of the modes of operation inherent in the Aminco-Chance Dual -Wave-

H length/ Split Beam Recording Spectrophotometer is to record the derivative of an

: H- absorption spectrum. The method offers increased resolution..Since only a single

sample is utilized the errors which normally occur because of non-homogeneity
0 e . < petween the sample and reference are eliminated.

A combination of the two methods offers the results shown in the curves at left.
Low Temperature Difference Spectrum (A) and low tem-

perature  Derivative Spectrum (B) of electron transport This instrument can also be operated as either a dual-wavelength or a splitbeam
3‘;3‘::;‘;1 tgn’f;’,i.gin ﬂ’ﬁf}; rﬂ:‘:ﬁeﬂ:‘r’gﬁ?f 11:3};;31 dg;:;? spectrophotometer by simple adjustment of three controls. In the dual-wavelength
Courtesy of L. A. Kiesow, Naval Medical Research Institute, mode, it can detect small transmittance changes superimposed on a highly absorbing,
Bethesda, Md. turbid sample. In the split-beam mode, it is able to record the spectra of highly

absorbing, turbid materials.

Accessories available include: Rapid Mixing Chamber/Fluo-
rescence Attachment/Oxygen Monitor/Anaerobic Cell/Rapid-

Stirrer/1 x 2 cm Cell Block and Chromatographic Scanner. For complete technical details write for Bulletin 2383.
Celebrating Our 50th Year of Service to Science and Industry
GB> AMERICAN INSTRUMENT CO., INC.

8030 Georgia Avenue, Silver Spring, Maryland 20910 U.S.A.
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New ultraviolet
laser spurs studies
in fluorescence,
scattering and
luminescence

Availability of the first practical ultra-
violet laser, Spectra-Physics Helium-
Cadmium Model 185, has opened
many new possibilities in chemical
research.
For example:

e The laser’'s 15 mW output at 3250 A
significantly increases scattering and
fluorescence effects in almost all or-
ganic matter and in many inorganic
materials and solutions. For scatter-
ing the 185 is up to 14 times more
efficient than other lasers.

® The focused UV beam can be used
to irradiate cells or parts of cells . ..

perhaps even individual chromo- |

somes.
® Also, new studies are made pos-
sible based on the 3.81 eV photon
energy of the 3250 A line, which is
greater than the covalent bond energy
of NH (3.8 eV) and CH (3.47 eV).
Spectra-Physics Model 185 Helium-
Cadmium Laser makes many other
applications possible and practical.
It's available now. For complete in-
formation, send the coupon below,

I am interested in the ultraviolet laser.
Please: [ Send descriptive literature.
[J Have local field engineer contact me.

NaMB. . oieiiiiittasenesnoaiosaseconasscsnnns .on
B 133 - Dept...... cesevecs
COMPANY ..t tccttirscasenesassasssssassasnses ..
AdAresSS. e vvererreeeeeinrioscscacnnonss tesense
[oF} 2 State..v.vrnne ZiPeseos “en
Telephone.......covvvienenenns Extivieieonnss .oe

E Spectra-Physics

Spectra-Physics, 1250 West Middlefield
Road, Mountain View, California 94040.
Phone: (415) 961-2550
L. B B B B N B B B B B B _B B N B |
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MEETINGS

North American Paleontological

Convention

Paleontology deals with dead orga-
nisms, but it is far from being a dead
science. The liveliness of the profession
was demonstrated at the North Ameri-
can Paleontological Convention, 5-7
September 1969, in Chicago. There are
estimated to be about 1500 paleontol-
ogists in this hemisphere; more than
one-third of them attended these meet-
ings to hear 80 papers and to exchange
information directly with their col-
leagues.

The convention was held at the Field
Museum of Natural History; it was a
joint venture of the Paleontological
Society, Society of Economic Paleontol-
ogists and Mineralogists, Society of
Vertebrate Paleontologists, Paleobotan-
ical Section of the Botanical Society
of America, and American Association
of Stratigraphic Palynologists. This was
the first profession-wide meeting to be
held in at least four decades.

The subject matter of paleontology
overlaps the disciplinary boundaries of
both biology and geology, exchanging
concepts and data with each. However,
with biology moving toward the molec-
ular level and geology toward geophys-
ics, the paleontologist at national meet-
ings has been in the position of the
man tied between two Roman chariots;
he may not be torn to bits, but he
certainly feels uncomfortable from time
to time.

Even though the students of fossils
chose to meet apart from their allied
scientists, they still recognized their
allegiances by beginning with a con-
vention-wide symposium concerned
with various philosophies of correlation
of rocks by their enclosed fossils (orga-
nized by R. H. Tedford, American
Museum of Natural History) and
closed with a comparable symposium
inquiring into the evolution of the ma-
jor biologic categories, from early algae
to the vertebrates (Nicholas Hotton III,
National Museum of Natural History).
The tone for this last session was set,
in part, by the banquet address of
Philip Abelson (Carnegie Institution of
Washington, Geophysical Laboratory)
on evolution of proteins.

The perennial subject of reefs was
discussed, and new interpretations were
derived, both from the standpoint of
the organisms that help to build reefs
(Norman D. Newell, American Muse-

... offers an overall light gain of 10° with a
typical background of 107*° Jumens/cm?
(light equivalent input.)

Typical operating voltage for these conditions
is 40V The background indicated is for a
tube having bialkali photocathodes,— tubes
are also available with a range of S-20 cath-
odes for use out to 8,000 Angstroms. Input
and output windows are flat Zinc crown glass,
50 mm diameter. Type 9693 is available with
sapphire -input window for use in the UV.
Developmental types are now being made with
fibre optic windows. All present types are
furnished with P-11 phosphors throughout
although other types of phosphors are under
investigation OJ Tubes are normally supplied
potted in silicon rubber and a number of
variations are available. A complete package,
including electromagnet, divider chain, high
voltage power supply and magnet supply is
offered. A permanent magnet is also avail-
able 00 An extensive technical manual, as
well as useful application notes, are available
on request. Write on your company letter-
head to:

GENCOM DIVISION
varian/Em1

BO EXPRESS STREET. PLAINVIEW, N. Y. 11803
TELEPHONE: (516) 433-5900
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um of Natural History) and changes
in the reef community through time (J.
Keith Rigby, Brigham Young Univer-
sity). The general topic of overall com-
munity evolution was also considered
(Leigh Van Valen, University of Chi-
cago). :

In the past decade, the study of nan-
noplankton has undergone an explosive
development, comparable to that of
the Foraminifera in the 1920’s when
these organisms came to be recognized
as economically important. This grow-
ing field was surveyed in one sym-
posium on the organic-walled forms
(A. R. Loeblich, Jr., Chevron Oil Field
Research Company) and in another on
the calcareous and siliceous organisms
(Helen N. Tappan, University of Cali-
fornia at Los Angeles). Larger orga-
nisms and a more geochemical ap-
proach were evident in a session on
phosphate in fossils (Charles W. Collin-
son, Illinois Geological Survey).

As could be predicted, a variety of
viewpoints were espoused in a sympo-
sium on the genus concept (Thomas W.
Amsden, Oklahoma Geological Survey),
each speaker being influenced by the
peculiarities of the organisms he
studied. Similar disagreement character-
ized a session on teaching of paleon-
tology (Robert M. Linsley, Colgate Uni-
versity) which had been accurately sub-
titled as 'a methodological inquiry into
the eschewal of pedantical pedagogi-
cal approach to obfuscation. This
lighthearted touch carried over to the
smoker which included nearly 2 hours
of reminiscences by senior members of
the profession (Harold E. Vokes, Tu-
lane University).

Interdisciplinary mixing of verte-
brate and plant evidence was evident
in a symposium on late Paleozoic to
early Mesozoic climatic change (Stanley
J. Olsen, University of Florida). All
biotic elements were considered in a
survey knowledge of Cretaceous pale-
ogeography (Karl M. Waage, Yale
University). The significance of com-
puters was considered—from data stor-
age, through modeling of shapes, to
quantification of distribution (David
M. Raup, University of Rochester).

A symposium evoking considerable
interest was devoted to atypical preser-
vation of fossils (Eugene S. Richardson,
Jr., Field Museum of Natural History),
whereby the occurrence of soft-bodied
organisms was examined. Some half-
dozen localities in the world have pro-
vided keyholes through which to view
the forms that have otherwise not been
preserved in the last 600 million years
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Why doesn’t somebody design an
inverted microscope specifically for
tissue culture and other biological studies?

Somebody has. It’s the Wild M-40.

This is no modification. It's the newest, highest state-of-the-art in
inverted microscope design and construction. In mechanical preci-
sion. In optical quality. And in conveniences, operating speed and ease.

It's the first of its kind, a typical Wild classic. Write for Booklet M-40.

HEERBRUGG
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15 cu. ft. Refrigerated Incubator

It's really that simple. Our refrigerated incubator Model 352700 has a full load
area of 15 cu. ft.,, with precisely controlled temperatures from +2° to 50°C plus
extraordinary uniformity of £0.4°C! The average 10 cu. ft. incubator selling at the
same price, actually has only 7 cu. ft. of usable space. We make ‘this an unprece-
dented bargain by including both high and low safety thermostats! Order today or
write for literature: Hotpack Corporation, 5086 Cottman Ave., Phila., Pa. 19135,
(215) 333-1700.

Lol DCICe
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Sharpens any blade in only 3 minutes

revolutionary PERMA-SHARP
MICROTOME KNIFE SHARPENER

At last!

a machine that quickly
transforms any knife, be it
badly chipped, large or small, into
a condition where it can be inserted
directly into a microtome

and produce first-

class sections.

IN LESS THAN 3 MINUTES BY
AN UNSKILLED OPERATOR!

Price $ 835.00 complete
F.0.B. Fairfield, New Jersey
WRITE FOR BROCHURE

Hacker Instruments

Box 646, West Caldwell, N. J. 07006 (201) 226-8450

400 Circle No. 78 on Readers’ Service Card

of earth history. Recent finds of orga-
nisms of Pennsylvanian age near Chi-
cago arc particularly noteworthy and
were featured in a special museum ex-
hibition. Coincidentally, the finding of
soft parts of conodonts was reported;
small phosphatic toothlike structures
have been known since 1856, but their
biologic position is enigmatic.

Paleontology is not a science given
to spectacular scientific breakthroughs.
However, it is a steadily maturing and
growing field of inquiry. The North
American Paleontological Convention
shows the profession to be in a busy,
healthy state. Because the meetings
provided both a survey of the kind of
work pursued and the current state of
the numerous activities, plans are un-
der way to publish a number of the
symposia in the near future.

ELLis L. YOCHELSON

U.S. Geological Survey,
Washington, D.C.

Courses

Correction: The date for Electron
Microscopy in the Biological Sciences
(see p. 212, 9 Jan.) should have been
9-27 February. The other information
remains unchanged.

Fermentation Technology, Cambridge,
Mass., 22-26 June. This summer program
will emphasize the application of biologi-
cal and engineering principles to problems
involving microbial and biochemical sys-
tems, review fundamentals, and provide an
up-to-date account of current knowledge
in fermentation technology. Deadline for
applications: 15 May. (Director of Sum-
mer Sessions, Massachusetts Institute of
Technology, Cambridge 02139)

Training in Nuclear Materials Safe-
guards, Argonne, Ill., 30 March-22 May.
The program for assuming responsibilities
in safeguards and nuclear materials man-
agement is being offered in four segments,
although designed as a unit. Individuals
may enroll for one or more segments, but
all should attend the final workshop week.
Introduction to Nuclear Technology, 30
March-10 April; Measurements in Nu-
clear Materials Safeguards, 13 April-1
May; Fundamentals of Nuclear Materials
Control, 4-15 May; and Workshop in

.Safeguards, 18-22 May. The fees are

$150 per week. (Dr. Manuel A. Kanter,
Safeguards Training Program, Argonne
Center for Educational Affairs, Argonne,
I11. 60439)

Organic Mass Spectrometry, St. Louis,
Mo., 2-5 March. The main subject areas
are basic aspects of mass spectrometry in-
strumentation, interpretation of the mass
spectrum, high-resolution techniques, com-
bined gas chromatography mass spectrom-
etry, and computer processing of mass
spectral data. (Dr. Ram L. Levy, Division
of Continuing Professional Education,
Washington University, Box 1048, St.
Louis, Mo. 63130)
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INSIST ON
“THE ORIGINAL”
MINIATURE B
MICRO-MANIPULATORS ~~ ==

MM-3 from : 2

Implants electrodes and other
devices with extreme accuracy &
reproducibility. Precise movements in
three directions without backlash.

Complete with metal rod assembly and

electrode carrier .......... $150
With magnetic stand as illus-
Arated s S e S e

b t 100 Smith Street 4
a ron Farmingdale, L.I., New York 11735
BeEnTIrIC conror  (516) 293-4898
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Our Ad is not Perfect. . . . .

but our

CELLS

are. . .

and we have

all types of
Standard. . .
Flow-through. . .
Constant temperature. . .
Anaerobic. . .
Special design CELLS,

with capacities from macro to ultra-micro.
Also avallable

ULTRAVIOLET LIGHT SOURCES

Deuterium Lamps
Mercury Vapor Lamps
Hollow Cathode Lamps

write for literature to,

HELLMA CELLS, INC.

Box 544, Borough Hall Station, Jamaica, New York,. 11424
Tel. (212) 544-9534
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SIGM A proudly announces a significant
breakthrough:

COENZYME A

NOW WITH A
PURITY OF

98-100%

10-15% higher purity than any other
commercially available Coenzyme A

Prepared in our Laboratories, the new
Sigma Grade Coenzyme A is 98-1009% pure based
on enzymatic assay using Phesphotransacetylase.

Ask for C 9758 CoA Sigma Grade
Free Acid, from Yeast.

Smg$8 9.90 25mg $42.00 100 mg $161.00
10 mg 17.50 50mg 82.00 500 mg 795.00

Other grades of CoA offered by Sigma:

C 8879 Gradel C 9004 Grade I-L
approx. 85-90% approx. 85-90%
Free Acid, from Yeast Lithium Salt, from Yeast

10 mg $7.00 25 mg 816.00 50 mg 528.50
100 mg $55.00 250 mg $120.00
500 mg $225.00 1 ¢ $420.00

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, 314/771-5750

. L
Night, Person to Person, >~

Dan Broida, 314/993-6418
TWX (Teletype) Day or Night: COLLECT-910-761-0593

TELEGRAM: SIGMACHEM, St. Louis, Missouri

The Research Laboratories of

ES IS R A e e o o ey

3500 DE KALB ST. ¢ ST, LOUIS, MO. 63118 ¢ US.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone 01-736-5823 (Reverse Charges)
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WALKER
MAGNETIC
GROUP

now e
What you S—
should know | | [ sEeorouwsoseeeeuri assa

Reagents for New, Fast, Sensitive Method
about Regis now presents all the necessary standards
and reagents in a convenient kit to facilitate rapid
5 fluorometric determination of both serotonin
(5-HT) and norepinephrine (NE) via the Maickel

Magnetic [gige=
The Regis kit includes highly purified 5-HT, NE
and o-phthalaldehyde (OPT) plus a handy opera-
tional manual. The 5-HT and NE standards are
: a ora or supplied in 5 ml septum-stoppered vials, dry-
packed under nitrogen, and provide adequate
- material for a large number of assays. The OPT
reagent is supplied in a similar form (100 ml vial
eqUIpmen with tear off cap) and is sufficient for over 150
determinations.

Write for brochure on the Regis Kit and ac-

cessories.
Write for it! Ail in a useful 16 page catalog of precision quality Complete Kit (including operational manual).$15
instruments — Hysteresisgraphs, Fluxmeters, Gaussmeters, Laboratory
Electromagnets, Superconductor magnets, Power Supplies, Coils and 1. R. P. Maickel, R. H. Cox, J. Saillant, and F. P. Miller, Int.

Special Magnetic Systems ~ J. Neuropharmacol. 7, 275 (1968)

1101 N. Franklin
0.8 waken comeANY Nl s, |\ Chicago, il 80610 @ REGIS_/
TELEPHONE 617-853-3232 TELEX 92-048¢ OAEE Division)
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Sherer does
morg for your
environment foo!

Sherer controlled environment equipment works

on the outside as well as within. Besides giving

you precise controlled conditions inside the chamber,
Sherer's modern exterior styling and color treatments add
brightness and life to the decor of any lab.

Why shouldn't your working environment be colorful and pleasant
as well as functional? We at Sherer think the little things are important too.
That's why after we've taken care of the big matters we keep right on
working on the little extras that give you better value.

For more information write for our complete product file.

SHERER

ENVIRONMENTAL DIVISION
SHERER-GILLETT COMPANY
Marshall 3, Michigan 49068
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BOOKS RECEIVED

(Continued from page 367)

Alchemy and the Occult. A Catalogue
of Books and Manuscripts from the Collec-
tion of Paul and Mary Mellon Given to
Yale University Library. Compiled by Ian
Macphail. With essays by R. P. Multhauf
and Aniela Jaffé, and additional notes by
William McGuire. Yale University Library,
New Haven, Conn., 1968. Vol. 1, Printed
Books 1472-1623 (liv 4- 276 pp., illus.);
vol. 2, Printed Books 1624-1790 (xiv +
pp. 277-584, illus.). Boxed, $100.

American Epic. The Story of the Ameri-
can Indian. Alice Marriott and Carol K.
Rachlin. Putnam, New York, 1969. 256
pp. + plates. $6.95.

The Analysis of Communication Con-
tent. Developments in Scientific Theories
and Computer Techniques. Annenberg
School Conference, Philadelphia, No-
vember 1967. George Gerbner, Ole R.
Holsti, Klaus Krippendorff, William J.
Paisley, and Philip J. Stone, Eds. Wiley,
New York, 1969. xxii 4 602 pp., illus.
$14.95.

An Analysis of the Eurasian and Austra-
lian Neptini (Lepidoptera : Nymphalidae).
John Nevill Eliot. British Museum (Nat-
ural History), London, 1969. 156 pp. +
plates. Paper, £4. Bulletin of the British
Museum (Natural History): Entomology,
Suppl. 15.

Analytical Serology of Microorganisms.
Vol. 2. J. B. G. Kwapinski, Ed. Inter-
science (Wiley), New York, 1969. x -
694 pp., illus. $27.50.

The Anatomy of Paramecium Aurelia.
A. Jurand and G. G. Selman. Macmillan,
London; St. Martin’s, New York, 1969.
xiv 4+ 218 pp., illus. $18.

Annual Review of Physical Chemistry.
Vol. 20. H. Eyring, C. J. Christensen, and
H. S. Johnston, Eds. Annual Reviews,
Palo Alto, Calif.,, 1969. viii 4 520 pp.,
illus. $8.50.

The Application of Modern Physics to
the Earth and Planetary Interiors. A
NATO Advanced Study Institute, New-
castle upon Tyne, England, March—-April
1967. S. K. Runcorn, Ed. Wiley-Intersci-
ence, New York, 1969. xvi 4+ 692 pp.,
illus. $35.

The Arid Zones. Kenneth Walton. Al-
dine, Chicago, 1969. 176 pp., illus. $5.
University Library of Geography.

Atlas of Protein Sequence and Structure
1969. Vol. 4. Margaret O. Dayhoff. Na-
tional Biomedical Research Foundation,
Silver Spring, Md., 1969. xxvi + 364 pp.,
illus. Paper, $12.50.

Back to Nature. The Arcadian Myth in
Urban America. Peter J. Schmitt. Oxford
University Press, New York, 1969. xxiv
-+ 232 pp. $6.50. Urban Life in America
Series.

Behavioral Genetics. Method and Re-
search. Martin Manosevitz, Gardner Lind-
zey, and Delbert D. Thiessen, Eds. Apple-
ton-Century-Crofts, New York, 1969. x
+ 774 pp., illus. $17.50. Century Psy-
chology Series.

Bibliography and Index of the Geology

of Puerto Rico and Vicinity, 1866-1968.
Marjorie Hooker. Geological Society of

Puerto Rico, San Juan, 1969. viii 4+ 56
pp. Paper, $5; 3 by S card set, $50.
Bioengineering and Cabin Ecology. A
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NEW WATER-BATH
" FILTER SYSTEM

WATER-BATH New advanced design
...same Thermolyne quality

Thermolyne’s new water-bath features a unique, filter-
ed water circulation system, not previously available
in this kind of laboratory apparatus.

e Integrated 25-micron filtration system screens out
algae and dirt. Eliminates chalking of tubes.

e Circulating pump, capable of pumping 2,000 ML of
water per minute, prevents “layering” and assures
uniform heat.

e High-strength, aluminum reservoir is 113%" wide,
8%" deep and 32" high and assures more uniform
heat distribution than common stainless steel tanks.

e Precise, solid state, electronic controls assure positive
temperature control.

e Temperature is variable from 30°C to 60°C ambient,
+ or —0.1°C with pump running, + or —0.5°C with-
out pump running at all temperature settings.

In ordering your new water-bath order by model num-
ber Water Bath, Model Number WB-12725E__$310.00

The sophisticated design of the new water bath reflects

the Thermolyne concern for quality . . . a factor that
is making Thermolyne laboratory apparatus increasing-
ly popular. Insist on Thermolyne . . . to be sure.

THERMOLYNE

SYBRON CORPORATION
2555 KERPER BOULEVARD, DUBUQUE, IOWA 52001
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CLINICAL CHEMISTRY

THEORY AND PRACTICE
by R. RICHTERICH, Chemisches Zentralla-

bor Inselspital Bern, Bern, Switzerland.

Translated by S. RAYMOND and J. H. WIL-
KINSON,

This book emphasizes the principles un-
derlying the various analytical proce-
dures discussed and the reader is there-
by enabled to make his own appraisal
of new or alternate techniques. The
principles are illustrated by detailed and
well-documented procedures for per-
forming representative analyses. The
section on statistics is. particularly im-
portant. Typical but highly relevant ex-
amples, including quality control evalu-
ation and the determination of a normal
range, are concisely discussed and the
details of the calculations are clearly
shown.

1969, 542 pp., 88 illustrations. $31.00

SYMPOSIUM ON HEALTH
HAZARDS IN MAN'’S

ENVIRONMENT
edited by IRVING J. SELIKOF, Environ-

mental Sciences Laboratory, Mount Sinai School
7&]\;!edicine, New York, New York

DERIVATIVES OF

CARBOXYLIC ORTHO ACIDS
by ROBERT H. DCWOLFE,Department of

Chemistry, University of California, Santa Bar-
bara, California

March 1970, about 510 pp., in preparation

MOLECULAR ASYMMETRY

IN BIOLOGY
by RONALD BENTLEY, Department of

Biochemistry, Faculty of Arts and Sciences, and
Graduate School of Public Health, University of
Pittsburgh, Pittsburgh, Pennsylvania

Volume 1, 1969, 322 pp., 315.00
Volume 2, April 1970, about 550 pp.,
in preparation

CONJUGATES OF
STEROID HORMONES

by HARRY EARL HADD and ROB-
ERT T. BLICKENSTAFF ,» Indiana Univer-

sity School of Medicine, Indianapolis, Indiana
1969, 366 pp., $18.50

SEPARATION METHODS IN
ORGANIC CHEMISTRY

AND BIOCHEMISTRY
by FRANKJ. WOLF, Merck, Sharp & Dohme,

Research Laboratories, Rahway, New Jersey
1969, 237 pp., $11.50

(# ACADEMIC PRESS

NEW YORK AND LONDON
111 FIFTH AVENUE., NEW YORK,. N.Y. 10003
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symposium, Dallas, December 1968. W.
B. Cassidy, Ed. American Astronautical
Society, Tarzana, Calif., 1969. xii 4 150
pp., illus. $9.75. AAS Science and Tech-
nology Series, vol. 20.

Biologically Active Amines Found in
Man. Their Biochemistry, Pharmacology,
and Pathophysiological Importance. Franz
Franzen and Kurt Eysell. Pergamon, New
York, 1969. viii 4+ 244 pp., illus. $13.50.

Biostructura. Eugen Macovschi. Editura
Academiei Republicii Socialiste Romania,
Bucharest, 1969. 260 pp., illus. Lei 18.50.

Cell Structure and Function. Ariel G.
Loewy and Philip Siekevitz. Holt, Rinehart
and Winston, New York, ed. 2, 1969. xii
+ 516 pp., illus. $9.95.

Chemical and Botanical Guide to Lichen
Products. Chicita F. Culberson. University
of North Carolina Press, Chapel Hill,
1969. xii 4+ 628 pp., illus. $12.50.

The Coming of the Golden Age. A
View of the End of Progress. Gunther S.
Stent. Published for the American Mu-
seum of Natural History by Natural His-
tory Press, Garden City, N.Y., 1969. xiv
+ 146 pp., illus. $4.95.

Comparative Morphology of Hemato-
poietic Neoplasms. A symposium, Wash-
ington, D.C., March 1968. Carolyn H.
Lingeman and F. M. Garner, Eds. Nation-
al Cancer Institute, Bethesda, Md., 1969
(available from the Superintendent of
Documents, Washington, D.C.). xii +
368 pp.. illus. $5.50. National Cancer In-
stitute Monograph 32.

Computer Applications in Genetics.
Proceedings of a conference dedicated to
Lawrence Hasbrouck Snyder, Honolulu,
September 1969. Newton E. Morton, Ed.
University of Hawaii Press, Honolulu,
1969. x -~ 170 pp., illus. $10.

The Dawn Warriors. Man’s Evolution
Toward Peace. Robert Bigelow. Atlantic-
Little, Brown, Boston, 1969. x + 278 pp.
$6.95.

Delinquency. Selected Studies. Thorsten
Sellin and Marvin E. Wolfgang, Eds.
Wiley, New York, 1969. viii 4+ 168 pp.,
illus. $7.95.

Design of Resonant Piezoelectric De-
vices. Richard Holland and E. P. EerNisse.
M.LT. Press, Cambridge, Mass., 1969.
xii + 260 pp., illus. $12.50. M.LT. Re-
search Monograph No. 56. -

Determination of Meteoroid Environ-
ments from Photographic Meteor Data.
Charles C. Dalton. National Aeronautics
and Space Administration, Washington,
D.C., 1969 (available from Clearinghouse
for Federal Scientific and Technical In-
formation, Springfield, Va.). xiv 4+ 122
pp., illus. Paper, $3. NASA TR R-322.

Developments in Applied Spectroscopy.
Vol. 7A. Selected papers from the Seventh
National Meeting of the Society for Ap-
plied Spectroscopy, Chicago, May 1968.
E. L. Grove and Alfred J. Perkins, Eds.
Plenum, New York, 1969. x 4+ 342 pp,
illus. $15.

Diabetes, Coronary Thrombosis, and the
Saccharine Disease. T. L. Cleave, G. D.
Campbell, and N. S. Painter. Wright,
Bristol, ed. 2, 1969 (U.S. distributor,
Williams and Wilkins, Baltimore). xiv 4
162 pp., illus. Paper, $6.50.

Différenciation Fongique. G. Turian.
Masson, Paris, 1969. iv 4+ 146 pp., illus.
Paper, 50 F. Monographies de Physio-
logie Végétale, vol. 5.

the

11-hour
shift

ICN-Tracerlab

clear prod-
st to coast,
), is on tap for you 11
taking and
ies on each
ir orders can be called in
either facility. This gives
itional three hours time
m east coast to west
C n aaae DONUS.
e ICN-Tracerlab 11-hour day is
gearedt /e you rapidly.
Give us a try and see.
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Diophantine Equations. L. J. Mordell. |

Academic Press, New York, 1969. xii -
316 pp. $13.50. Pure and Applied Mathe-
matics, vol. 30.

The Directory of Scientific Research
Institutions in India, 1969. T. S. Raja-
gopalan and R. Satyanarayana, assisted by
K. Ramaswami and V. Sarangan. Indian
National Scientific Documentation Centre,
Delhi, 1969. xxx 4 1120 pp., illus. $30.

Dispersion of Powders in Liquids. With
Special Reference to Pigments. G. D.
Parfitt, Ed. Elsevier, New York, 1969. xiv
- 354 pp., illus. $18.50.

Dr. Alexander Garden of Charles Town.
Edmund Berkeley and Dorothy Smith
Berkeley. University of North Carolina
Press, Chapel Hill, 1969. xvi - 384 pp.,
illus. $10.

Ecology and Land Use in Upland Scot-
land. D. N. McVean and J. D. Lockie.
Edinburgh University Press, Edinburgh,
1969 (U.S. distributor, Aldine, Chicago).
X + 134 pp. 4+ plates. $7.50.

Electrochemical Processes in Fuel Cells.
Manfred W. Breiter. Springer-Verlag, New
York, 1969. xii 4 276 pp., illus. $12.
Anorganische und allgemeine Chemie in
Einzeldarstellungen, vol. 9.

Elementary Number Theory. Under-
wood Dudley. Freeman, San Francisco,
1969. x 4 262 pp. $8.50.

The Emergence of Man. John E. Pfeif-
fer. Harper and Row, New York, 1969,
xxvi 4 486 pp., illus. $10.

Encyclopaedic Dictionary of Physics.
General, Nuclear, Solid State, Molecular,
Chemical, Metal and Vacuum Physics,
Astronomy, Geophysics, Biophysics and
Related Subjects. Supplementary Vol. 3.
J. Thewlis, R. C. Glass, and A. R.
Meetham, Eds. Pergamon, New York,
1969. xiv 4+ 474 pp., illus. $25.

Environment of Mesa Verde, Colorado.
James A. Erdman, Charles L. Douglas,
and John W. Marr. National Park Service,
Washington, D.C., 1969 (available from
the Superintendent of Documents, Wash-
ington, D.C.). 72 pp., illus. $3.50. Weth-
erill Mesa Studies. National Park Service
Archeological Research Series, No. 7-B.

Ernihrung und Atherosklierose. A sym-
posium, Bad Ragaz, October 1968. J. C.
Somogyi, Ed. Karger, Basel, 1969 (U.S.
distributor, Phiebig, White Plains, N.Y.).
144 pp., illus. Paper, $11.40. Bibliotheca
“Nutritio et Dieta,” No. 12. Schriftenreihe
des Institutes fiir Ernihrungsforschung,
Band 12.

Evaluating the War on Poverty. Louis
A. Ferman, Ed. American Academy of
Political and Social Science, Philadelphia,
1969. x + 252 pp. Cloth, $4; paper, $3.
Annals of the American Academy of
Political and Social Science, vol. 385,
September 1969.

Exobiology. The Search for Extrater-
restrial Life. Proceedings of a symposium,
New York, December 1967. Martin M.
Freundlich and Bernard M. Wagner, Eds.
American Astronautical Society, Tarzana,
Calif., 1969. xii 4 172 pp., illus. $9.75.
AAS Science and Technology Series, vol.
19.

Exploitation of Space for Experimental
Research. Proceedings of the American
Astronautical Society’s 14th Annual Meet-
ing, Dedham, Mass.,, May 1968. Harry
Zuckerberg, Ed. AAS, Tarzana, Calif.,
1969. xii 4+ 352 pp., illus. $14.25. Ad-
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BIG, BRIGHT
DIGITAL READOUT!

(Non-Blinking NIXIE* Numbers)

5-Digit Research Model 112
(readable to 0.001 pH)

Corning DIGITAL 111 and 112 pH METERS

Wait until you see the digital readout on Corning’s new 111 and 112 Meters
for measuring pH, millivolts or relative millivolts with either pH electrodes or
specific ion electrodes! The numbers are bright, clear, non-blinking (easy on

the eyes) ... easily read from almost any viewing angle and under any lighting
condition.

Operation is by pushbutton control. Temperature is adjustable from 0°C
to 100°C in 2°C divisions plus automatic temperature compensator mode. And,
thanks to the wide 220-millivolt range of calibration voltages, you can use all

types of electrodes — regardless of asymmetry potentials. Electrical specifica-
tions are 115/220V, 50/60 Hz, 30 watts.

MODEL 111 (4 Digits): The millivolt range on this general-purpose
model is —1800 to 41800, readable to 1 mv. The pH range is 0 to 18.00,
readable to 0.01 pH. Relative accuracy is #:0.01 pH; =1 mv in relative milli-
volts. Repeatability is +0.01 pH; =X mv. Input impedance? Greater than
10'® ohms. Display rate? Adjustable from 1 to 8 samples per second. Calibra-

tion? Ten-turn control over #-220 mv (3.5 pH units). Our catalog number is.
H-3553-20X. Price $795.00.

MODEL 112 (5 Digits): This research model has a millivolt range of
—1800 to + 1800, readable to 0.1 mv. The pH range is 0 to 18.000 pH, read-
able to 0.001 pH. Relative accuracy is #=0.002 pH; 0.2 mv in relative milli-
volts. Repeatability is ==0.001 pH; -£0.1 mv. Input impedance? Greater than
103 ohms. Display rate? Adjustable from 1 to 4 samples per second. Calibra-
tion? Coarse and fine adjustments over =220 mv (3.5 pH units). Our catalog
number is H-3553-40X. Price $1,095.00.

For details, please ask us for bulletin SI-112-2.

*Trademark of the Burroughs Corp.
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LOW PRICES ON QUALITY
ABSORPTION CELLS Klett Summerson

A0 Toiod ko Clmaibs 5ty Photoelectric Colorimeter

\‘w Y . 800.3

520 types Cuvettes available in Glass, Special
Glass, Quartz, Matched Sets, specials to order. - Test Tube
Model

CUVETTE WASHER-DRYER The only fast
way to wash and dry cuvettes without scratching or
breaking. Completely assembled (without filtering
flask) $16.00 ea. -

KLETT COLONY MARKER and TALLY

This instrument takes
the drudgery and er-

T ror out of the count-
ing of bacterial colo-
N sr? holcn . CUVETTE nies
4 3
ll Sterage Rac ADD-A-MIXER
used for adding
NEW CATALOG 70/1 AVAILABLE small volumq: of
enzyme solution to 4
reaction mixtures et
PRECISION CELLS, INC K/, «
’ . eter cuvettes. eff
221 Park Ave. * Hicksville, N. Y. 11801 §2.50 eo. MANUFACTURING CO., INC.,

(516) 968-7773 179 East 87th Street, New York. 28, N.Y.

Circle No. 105 on Readers’ Service Card Circle No. 102 on Readers’ Service Card

WE DON'T SELL
REFRIGERATORS!

That's right—we don’t! Controlled environment cham-
bers such as we have built for the past ten years, are a
whole lot more than just a refrigerator! No refrigerator
designer ever had to cope with wide range variable tem-
peratures, humidity control, or high intensity lighting and no
refrigerator manufacturer ever dreamed of guaranteeing
to pay all repair bills (parts and labor) for the first 12
months of operation! When you're selling refrigerators all
you have to worry about is beating the other fellows price.
We let the refrigerator salesmen worry about prices—we’re
more concerned with sitting down with our potential cus-
tomer and listening to him tell us about his planned ex-
periments and projected equipment needs. We make our
sales pitch after we know what our customer wants and
after we have considered all the technical ramifications of
our proposal.

We may not whip the refrigerator salesmen on price, but
if you want equipment designed for your application, built
to last twice as long as the “economy” models, and backed
by a solid experienced company, write or phone us today.

Percival Refrigeration & Mfg. Co., Inc.
1440 Walnut Street ® Des Moines, lowa ¢ 50309

Right? Right.

Want the right clamp for every
laboratory need? The Precision line PRECISION
- features clamps for every purpose,

designed for strength, durability and
corrosion-resistance. Also unique SCIENTIFIC
LAB-FRAMES® and accessories. Ask
your Precision Scientific Dealer or
write us for full-line Bulletin 641.

Precision Scientific Company, 3737
W. Cortland St., Chicago, IIl. 60647.
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vances in the Astronautical Sciences, vol.
24.

Fracture 1969. Proceedings of an inter-
national conference, Brighton, England,
April 1969. P. L. Pratt, E. H. Andrews,
R. L. Bell, N. E. Frost, R. W. Nichols,
and E. Smith, Eds. Chapman and Hall,
London; Barnes and Noble, New York,
1969. xiv + 946 pp., illus. $38.

Gas-Adsorption Chromatography. An-
drei V. Kiselev and Yakov I. Yashin.
Translated from the Russian edition (Mos-
cow, 1967) by J. E. S. Bradley. Plenum,
New York, 1969. x 4+ 254 pp., illus. $20.

Gas Dynamics and Thermodynamics of
Solid-Propellant Rockets. R. E. Sorkin.
Translated from the Russian edition (Mos-
cow, 1967) by A. Barouch. Paul Green-
berg, Transl. Ed. Israel Program for Sci-
entific Translations, Jerusalem, 1969 (U.S.
distributor, Davey, Hartford, Conn.). vi
-+ 266 pp., illus. $14.

Geology and Politics in Frontier Texas
1845-1909. Walter. Keene Ferguson. Uni-
versity of Texas Press, Austin, 1969. xii
+ 236 pp., illus. $6.50.

Geology of Selected Areas in New
Jersey and Eastern Pennsylvania and
Guidebook of Excursions. Prepared for
the Annual Meeting of the Geological
Society of America and Associated So-
cieties, Atlantic City, 1969. Seymour
Subitzky, Ed. Rutgers University Press,
New Brunswick, N.J., 1969. x + 382 pp.,
illus. $15.

The Hepaticae and Anthocerotae of
North America. East of the Hundredth
Meridian. Vol. 2. Rudolf M. Schuster.
Columbia TUniversity Press, New York,
1969. xiv 4 1066 pp., illus. $20.

Hierarchical Structures, Proceedings of
a symposium, Huntington Beach, Calif,,
November 1968. Lancelot Law Whyte,
Albert G. Wilson, and Donna Wilson,
Eds. Elsevier, New York, 1969. xii 4+ 324
pp., illus. $12.50.

History of Rocketry and Space Travel.
Wernher von Braun and Frederick 1. Ord-
way III. Illustrated by Harry H-K Lange.
Crowell, New York, 1969. xii + 276 pp.,
illus. $17.50. Revised version of the 1966
edition,

The Hollingworth Letters. Technical
Change in the Textile Industry, 1826—
1837. Thomas W. Leavitt, Ed. Society for
the History of Technology; M.L.T. Press,
Cambridge, Mass., 1969. xxx 4+ 122 pp.,
illus. $5.95. Society for the History of
Technology Monograph Series, No. 6.

How Our World Came To Be. Stanley
W. Angrist. Illustrated by Enrico Arno.
Crowell, New York, 1969. x 4 78 pp.
$4.50.

Hunger. Man’s Struggle to Feed Him-
self. John Scott. Parents’ Magazine Press,
New York, 1969. xviii 4 182 pp., illus.
$4.50. Background Books.

Invention, Growth, and Welfare. A
Theoretical Treatment of Technological
Change. William D. Nordhaus. M.LT.
Press, Cambridge, Mass., 1969. xiv 4+ 170
pp., illus. $10. M.LT. Monographs in
Economics, vol. 10.

Laboratory Manual and Workbook for
General Microbiology. Frank E. Swatek.
Mosby, St. Louis, 1969. x 4 238 pp., illus.
Spiral bound, $4.95.

The Lepidoptera of New York and
Neighboring States. Primitive Forms, Mi-
crolepidoptera, Pyraloids, Bombyces. Wil-

liam T. M. Forbes. Entomological Reprint

Specialists, East Lansing, Mich., 1969. ii

-+ 734 pp., illus. $17.50. Reprint of the
1923 edition.

Leven en werk van Hugo de Vries.
P. H. W. A, M. de Veer. Wolters-Nord-
hoff, Groningen, Netherlands, 1969. viii
+ 252 pp., illus. Paper. F. Fl. 21.85.

The Life of Primates. Adolph H.
Schultz. Universe Books, New York, 1969.
xii + 284 pp. 4 plates. $12.50. Universe
Natural History Series.

Margaret Sanger. Pioneer of Birth Con-
trol. Lawrence Lader and Milton Meltzer.
Crowell, New York, 1969. xiv 4 178 pp.
+ plates. $4.50. Women of America.

Marie Curie. Pioneer of the Atomic Age.
Alan Ivimey. Praeger, New York, 1969.
vi + 122 pp., illus. $4.25. Praeger Path-
finder Biographies.

A Modern Dictionary of Sociology.
George A. Theodorson and Achilles G.
Theodorson. Crowell, New York, 1969.
x -+ 470 pp. $10.

Molten Salts. Vol. 2. Section 1, Electro-
chemistry of Molten Salts: Gibbs Free
Energies and Excess Free Energies from
Equilibrium-Type Cells. G. J. Janz and
Chr. G. M. Dijkhuis. Section 2, Surface
Tension Data. G. J. Janz, G. R. Lakshmi-
narayanan, R. P. T. Tomkins, and J.
Wong. National Bureau of Standards,
Washington, D.C., 1969 (available from
the Superintendent of Documents, Wash-
ington, D.C.). vi + 118 pp., illus. $2.75.
NSRDS-NBS 28.

Neoplasms and Related Disorders of
Invertebrate and Lower Vertebrate Ani-
mals. A symposium, Washington, D.C.,
June 1968. Clyde J. Dawe and John C.
Harshbarger, Eds. National Cancer In-
stitute, Bethesda, Md., 1969 (available
from the Superintendent of Documents,
Washington, D.C.). xvi 4 772 pp., illus.
$9. National Cancer Institute Monograph
31.

New PHILSOM System Documentation.
Glyn T. Evans and Donald R. Franz.
Library, Washington University School of
Medicine, St. Louis, 1969. viii 4+ 122 pp.,
illus. $7.50.

Nightshades. The Paradoxical Plants.,
Charles B. Heiser, Jr. Freeman, San Fran-
cisco, 1969. viii 4+ 200 pp., illus. $5.95.

1970 Britannica Yearbook of Science
and the Future. Richard G. Young, Ed.
Encyclopaedia Britannica, Chicago, 1969.
448 pp., illus. $12.50.

Nonlocal Variations and Local Invari-
ance of Fields. Dominic G. B. Edelen.
Elsevier, New York, 1969. xviii 4 202
pp. $14.50. Modern Analytic and Com-
putational Methods in Science and Math-
ematics, vol. 19.

Occupational and Medicative Hazards
in Ophthalmology. Third Congress of the
European Society of Ophthalmology, Am-
sterdam, June 1968. J. Francois, Ed.
Karger, Basel, 1969 (U.S. distributor,
Phiebig, White Plains, N.Y.). xvi + 724
pp., illus. $36.

Periodicals Relevant to Microbiology
and Immunology. A World List—1968.
Gosta Tunevall, Ed.  Wiley-Interscience,
New York, 1969. xlviii + 76 pp. $11.

Plant Pathology. George N. Agrios.
Drawings by Mareile Fenner. Academic
Press, New York, 1969. xvi -4 632 pp.
$14.

The Pleasure Seekers. The Drug Crisis,
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gasiest
way
to control
temperature

~t

Clip
" Sensing Head onto
your thermometer

Insert thermometer
into your apparatus

Plug your heater into ‘g
the “Therm-0-Watch” Controller.
It's that simple.

In less than 2 minutes the apparatus is
under control! Therm-0-Watch can control
the ' temperature of reactions, baths, dis-
tillations as well as other operations
(liquid level control, etc.)

Get the
complete
facts and figures! “SQ& :
Bulletin T100. . .
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Evolution of Man

Edited by LOUISE B. YOUNG, Science Edi-
tor, American Foundation for Continuing Ed-
ucation. “A truly inspired choice of readings
that ought to be required reading for every
college student—every voter—every legislator
—every clergyman.”—Robert G. Fossland,
Wisconsin State University, Eau Claire

1970 664 pp. illus. cloth $10.00 paper $5.50

The Quantum Physicists:

AND AN INTRODUCTION
TO THEIR PHYSICS

By WILLIAM H. CROPPER, S§t. Lawrence

University. An absorbing narrative of the de-
velopment of quantum physics, this account
presents not only the formal basis of the
theorv but also the human endeavors of the
scientists involved. Planck, Einstein, Bohr,
Heisenberg, de Broglie, Schrddinger, Born,
and Dirac are all seen in their struggles to
extract meaning and mathematical procedures
from the complex phenomena of the quan-
tum realm. The study displays the formal
basis of the theory, the postulates and main
arguments of the theorems.

1970 272 pp. paper $4.00

The Structure and Properties
of Water

By DAVID EISENBERG, University of Cali-
fornia, Los Angeles, and WALTER KAUZ-
MANN, Princeton University. Emphasizing
the relation of the properties of ice and
water to their structures, this text covers the
topics: the water molecule and forces be-
tween water molecules; the thermodynamic
properties of steam; the structures of the ices;
the thermodynamic, electrical, spectroscopic,
and transport properties of the ices and of
liquid water; bydrogen bonding in ice and
water; and models for liquid water. The vol-
ume correlates many experimental and theo-
retical observations from the scientific litera-
ture on water.

1969 300 pp. 75 text figs. cloth $10.00

paper $4.50

Chemical Evolution:

MOLECULAR EVOLUTION
TOWARDS THE ORIGIN OF
LIVING SYSTEMS ON THE
EARTH AND ELSEWHERE

By MELVIN CALVIN, Universitv of Cali-

fornia at Berkeley. “Fascinating and impres-
sively documented book.”—S. Toby, Rutgers
University

1969 350 pp. cloth $9.00 paper $4.50

OXFORD W

UNIVERSITY W&

PRESS W&/
200 Madison Avenue,
New York, N.Y. 10016
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Youth and Society. Joel Fort. Bobbs-
Merrill, Indianapolis, 1969. viii 4+ 256 pp.
$6.50.

Polar Operations. Edwin A. MacDonald.
U.S. Naval Institute, Annapolis, Md.,
1969. xiv - 242 pp., illus. $11.

Population Studies of Birds. David
Lack. Illustrated by Robert Gillmor.
Clarendon (Oxford University Press),
New York, 1968. iv -4 342 pp. Paper,
$2.50. Reprint of the 1966 edition.

Propagation of Waves. P. David and J.
Voge. Translated from the French edition
(Paris, 1966) by J. B. Arthur. Pergamon,
New York, 1969. x 4 330 pp. 4 plates.
$11.

Science Year. The World Book Science
Annual, 1969. Field Enterprises, Chicago,
1969. 440 pp., illus. $6.95; to owners of
The World Book Encyclopedia, $5.95.

Science, Technology, and American
Foreign Policy. Eugene B. Skolnikoff.
M.LT. Press, Cambridge, Mass., 1969.
xvi - 336 pp. Paper, $2.95. Reprint of
the 1967 edition.

The Scientific Enterprise and Christian
Faith. Malcolm A. Jeeves. Inter-Varsity,
Downers Grove, Ill., 1969. 168 pp. $4.50.

Scientific and Technical Information in
Canada. Part 2, Chapter 7, Economics.
Science Council of Canada, Ottawa, 1969
(available from the Queen’s Printer, Ot-
tawa). x - 66 pp., illus. Paper, $1. Special
Study No. 8.

Semiconductor Plasma Instabilities. In-
cluding Gunn-effect and Avalanche Oscil-
lations. Hans Hartnagel. Elsevier, New
York, 1969. xx - 208 pp., illus. $11.

Seventh International Symposium on
Operations Research and Computer Ap-
plications in the Mineral Industries. Gold-
en, Colo., April 1968. Colorado School of
Mines, Golden, 1969. viii 4 396 pp., illus.
Paper, $10. Quarterly of the Colorado
School of Mines, vol. 64, No. 3.

The Sex Researchers. Edward M. Brech-
er. Little, Brown, Boston, 1969. xxvi -+
358 pp. $6.95.

A Shorter Sidgwick’s Organic Chemistry
of Nitrogen. Revised and rewritten by Ian
T. Millar and H. D. Springall. Clarendon
(Oxford University Press), New York,
1969. xii 4+ 584 pp., illus. Paper, $8.

Social Psychology and Human Values.
Selected Essays. M. Brewster Smith. Al-
dine, Chicago, 1969. x 4 438 pp. $12.50.

Soils of Central Tien Shan. A. M.
Mamytov. Translated from the Russian
edition (Frunze, 1963) by A. Gourevitch.
Israel Program for Scientific Translations,
Jerusalem, 1968 (U.S. distributor, Davey,
Hartford, Conn.). X + 358 pp., illus. $16.

Solid-Liquid Equilibrium. R. Haase and
H. Schonert. Translated from the German
by E. S. Halberstadt. Pergamon, New
York, 1969. x + 262 pp., illus. $16. Inter-
national Encyclopedia of Physical Chem-
istry and Chemical Physics, Topic 13, vol.
1.

Soulside. Inquiries into Ghetto Culture
and Community. Ulf Hannerz. Columbia
University Press, New York, 1969. 238
pp. $5.95.

Steroid Hormones and Metabolism.
Kenneth W. McKerns. Appleton-Century-
Crofts, New York, 1969. xii 4+ 180 pp.,
illus. $6.95. Persovectives in Cell Biology.

Structure and Bonding. Vol. 6. P. Hem-
merich, C. K. Jgrgensen, J. B. Neilands,
Ronald S. Nyholm, D. Reinen, and R. I.[

DD

NOW N
AMERICA

through the Sobotka
Organization

AN

INCOMPARABLY
SUPERIOR
MICROMANIPULATOR

One of a complete selection of fine stereo-
taxic instruments and micromanipulators
from La Precision Cinematographique
(France).

Forget that name, because the whole world
knows this instrument as LPC Electronic
Micromanipulator “Kel”. It's a classic in engi-
neering, versatility, and quality...throughout.

“Kel" offers great freedom in manipulation.
Micrometer movements may be programmed
electronically to permit observation without
an oscilloscope. The cell may be observed
constantly; penetration made at will. Repeat
penetration is possible at the precise point.
“Kel” can be used on nearly all stereotaxic
instruments. Unique electrode control elimi-
nates all vibrations caused by touching the
instrument.

Write or Call for Literature

eric ,l(sobotka _
company,inc.

Importers and Distributors of

Microscopes and Scientific Instruments

Finn Court, Farmingdale, N.Y. 11735 « 516-293.9272
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