SCIENCE "%
Vol. 158, No. 3798

Ny ¢

g % & - e w e

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE




The new

L2-658B...

designed to keep pace
with your demands
today

and tomorrow

Here is the preparative ultracentrifuge of tomorrow
—ready for you today. It is years ahead in the work
it can do and will give you the same elegant service
for still more years ahead.

The new Model L2-65B has a 65,000 rpm drive

and solid-state circuitry throughout. Its new
infrared radiometric temperature system is so
sensitive and reacts so quickly that sample
temperature can be controlled more accurately
than ever before. For convenience, the new rotor
stabilizer is removable. To safeguard against rotor
speed accidentally being set too high, the new
independent overspeed control is triggered by the
rotor itself. And there are rotors galore for the L.2-65B
—rotors to serve an unprecedented variety of
applications—all the standard Beckman fixed angle
and swinging bucket rotors, plus the new high
performance rotors and new zonal rotors. For more
information, write for Data File L2B-5.
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Collector’s Item

To separate and collect particle mixtures,
Beckman announces the new CPE™ continuous particle
electrophoresis system. It will hasten your next

breakthroughs in biological, medical, educational

and industrial research.

This new system separates particles
that until now were. inseparable.
It permits preparative collection of iso-
lated fractions. Within three minutes,
fractionation can occur on samples
as diverse as tissue homogenates,
blood, bacteria, soils, plant cells
and proteins. Any type of particle
that can be studied by microscope
electrophoresis can be adapted-vir-
tually all types of inorganic, organic
and biological matter up to 100« in
diameter can be separated. This new
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CPE System allows use of surface mo-
bility to study migration of sub-cellu-
lar particles, and their subsequent
collection for submission to an elec-
tron microscope, an uitra-centrifuge,
or a spectrophotometer. It is unchal-
lenged as a research tool for the kind
of sophisticated inquiry that will pro-
duce the next leap forward in a dozen
areas of investigation. For complete
technical information, contact your
Beckman sales representative...or

write for Data File No. 600D.

The people out front
in background and back-up...
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Photoreceptor cell clusters, or retinu-
lae, of the nocturnal moth Manduca
sexta. Each retinula is composed of
seven to eight photoreceptor cells. The
interior cell boundaries represent op-
posing sets of microtubules upon which
the visual pigment is probably lo-
cated. Aeration of this area is accom-
plished by the tracheoles which sur-
round each retinula (about X 3000).
See page 268. [H. R. Steeves III and
J. S. Vande Berg, Virginia Polytechnic
Institute, Blacksburg, Virginia]
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This is a birds-eye view of one of the world’s fastest frozen sectioning systems. IEC’s Model CTlI
Microtome-Cryostat. From specimen to slide in less than 3 minutes enables you to perform
almost instant analysis of tissue. You'll find this speed invaluable particularly in surgical
procedures. On the other hand, the CTl is perfectly suited for both research and the rapidly
increasing volume of routine frozen sectioning. It has =1°C temperature control, quick
defrost system, a vacuum port for freeze drying equipment, anti-fog control, and internal
quick-freeze block. As in our smaller, economy Model CTD, the CTl comes complete with the
famous 100% rustproof IEC Custom Microtome. If you are in the market for a Microtome-
Cryostat, consider IEC . . . the company that revolutionized frozen sectioning techniques. Your

dealer has IEC Cryostats in stock. Ask for Bulletin CT. ‘
INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE « NEEDHAM HEIGHTS, MASSACHUSETTS 02194.
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We can pUt that in writing,

right on our TLC plates.

Most pre-coated thin-layer chromatography plates
are so loose and powdery thatjust the slightest touch will
remove their coating. That’s most definitely not the case
with E. Merck (Darmstadt) pre-coated plates for TLC.

Their coating is completely smooth, homogenous,
and truly abrasion-resistant. They never flake or scratch.
You can even write on them (as we have done above)
without disturbing the ‘coating. That's why they can be
packed and shipped directly on top of each other in
compact, convenient polystyrene containers. And if any
TLC plate reaches you in less-than-perfect condition,
we'll replace it, unconditionally.

The unique organic binder in E. Merck (Darmstadt)

Analytical and Preparative plates permits the use of all
conventional spray reagents, strong polar solvents, stains
and charring techniques. They are available with alu-
minum oxide, cellulose powder and silica coatings, with
or without fluorescent indicators, in sizes ranging from
5x10 cm. to 20x20 cm. Prices are the lowest of any pre-
coated system currently offered. May we send you a
free sample and more information?

Just write: TLC Division, Brinkmann Instruments,
Cantiague Road, Westbury, New York 11590.

E. MERCK, DARMSTADT, DIVISION
BRINKMANN INSTRUMENTS




This engineer
is winning a’5 bet.

Someone gave him the following
problem:

Find the !ength of side “a” of the
illustrated triangle in which g
b=12.7,c =108, LA c 5
=31° 25"10", Cos.
A= 8533/. a2

He laughingly said he could do it with
his hands tied behind his back. Someone
bet him $5 he couldn't.

He will win the bet in 30 seconds
using the new 132 Electronic Calculator
by Friden with automatic
square root.

The Model 132 stores
intermediate answers

192

and displays them ona TV screen in four
visible registers. As he works through
the problem, these answers drop into
the working register automatically.

There’s nothing to write down.

Square roots are derived with just a
touch of a button. And he can get deci-
mal settings to 13 places.

Care to take a crack at it yourself?
For a demonstration of the Model 132,
or the Model 130 without square root,
call your nearest Friden representative.
Or write Friden, Inc.,
San Leandro, California
94577. Sales and service
throughout the world.

Friden
DIVISION G

DIVER: l wmn.nwml
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Premixed scintillation fluors from primary and secondary fluors and is compounds at the same time and

the Pilot Chemicals division of guaranteed stable for at least one year.  from the same source. That's con-
New England Nuclear Corporation OMNIFLUOR (T.M.) is a precisely venient and time-saving too. Call us
provide convenience, economy and blended dry mix of PPO (98%) and collect: (617) 426-7311.

optimal performance in your choice bis-MSB (2%). PPO is considered to

of powder or liquid form. be the best all-purpose primary solute,

LIQUIFLUOR® is a concentrated while bis-MSB is a new, highly effi.—'

toluene solution of PPO (100 g/1) cient, readily soluble spectrum shifter ~ New England Nuclear
and POPOP (1.25 g/l), ready for dilu- supenor tF’ b()_th POPQP and d'me.thyl Rixdioactive Chemicals for Researcﬁ

tion with toluene (24:1) to produce a POPOP. Omnifluor dissolves in min- s s
standard counting solution. Liquifluor g[es, ASSUIES OB AL aE RIVRARY In Lu;upe; \ :
eliminates long dissolving time, re- to secondary fluor and is offered at NEN Chemicals GmbH., Siemensstrasse 1
duces weighing and compounding the same price as PPO. e g;‘:ﬁ;;"m’;’;” o

errors, insures uniform ratios between  Order scintillation fiuors and labeled Telex: 4-14393  Tel: (06103 8353

Liquid
Scintillation
Fluors '

QWIFLUOKS oy NiFLUOR

e AELMAEN OF PILOT CHEWICALS NE
, eSSy 9 wugLEan (O
100 . PPO & : W TmGLANY

- *
ENTS: R blend of 989 PPO and 2% is S8 'FLUQR

Digy ] 88 bicor enamiceit S
‘;C\:long S 4 goaing per one e © oW twsiens wel

¢ o o L v
! by PILOT CHEN ) d!:v toluene to make standard liauid 5! WAL PO wd &
. STUNE solution e . gt
% Wgust o imtiation
s ' Mastcrorsd 117

© Rrams Manutactured by PO

Trade Mark of Pilot Chemicals, Inc.,
a division of New England Nuclear Corporation.



All the finest analytical balances
used to have knife edges

It used to be that the finest analytical
balances were of knife-edge construction,
(As a matter of fact, The Torsion Bal-
ance Company’s own Christian Becker
Division has made top-quality balances
of this type since 1836 and still makes
the world’s best two-pan knife-edge bal-
ances.) But now Torsion, manufacturer
of more precision balances than any
other company in the world, has found
a way to build a balance in the analyti-
cal range that eliminates the disadvan-
tages of knife edges—and offers several
other desirable features as well:

Longer accuracy thanks to friction-
free torsion construction

In conventional analytical balances of ‘

knife-edge construction, in time the ful-
crums become dull or are affected by
abrasive or corrosive atmospheres — and
initial sensitivity and accuracy suffer.
‘The new Torbal EA-1 is constructed on
the unique, proven torsion design prin-
ciple. In this design there is no move-

until the EA-1

ment of parts over one another, hence
no friction. Torsion balances retain their
initial high sensitivity and accuracy as
no.other balance can—for 20 years and
more!

Null Indicator makes accurate

weighing easier
The new Torbal EA-1 replaces the con-
ventional optical system with an elec-
tronic null indicator; balance beam is
.always restored to equilibrium position
before weight is read. Possibilities of
inaccuracies in weighing due to varia-
tions in deflection sensitivity (when
knife edges become worn, dirty, or dam-
aged) are completely eliminated.

Complete digital readout to 0.1
mg. — without vernier

Digital presentation of weight without
the use of an optical system, micrometer
or vernier gives better readability, ac-
curacy and reproducibility.

Write today for a free 4-page V"
bulletin or a demonstration.

Department .S .

Main Office and Factory: Clifton, New Jersey
Sales Offices: Birmingham, Ala., Chicago,
11l., Lynnfield, Mass., Pittsburgh, Pa., Rich-
ardson, Tex., San Mateo, Cal., Santa Ana,
Cal.

r. THE TORSION BALANCE COMPANY
|
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Last week it took Helen,
George, Lew, John and Marianne
to program Charlie...

Now Marianne does it herself.

Any girl who can change a fuse can change the most
complex research programs, using our new 1200 Mod-
ular Programming System. Programs are simply made
up in advance on plugboards. A board can be con-
nected in seconds’ time, then stored again for later use.

With The 1200 you have less equipment, fewer tech-

nicians, and more time to do what you’re in your lab

to do. Also, The 1200 is designed for compatibility
with modern digital computers. We'd like to mail you
a thoroughly technical brochure spelling out how The
1200 works, how it ignores outside noise, and why it is
virtually inaudible itself. If your time, lab space and
budget are all precious, write us quick at Winthrop St.,

West Concord, Mass. 01781. Grason-stadler




-436
Jotentiometric Titrator by
etrohm of Switzerland

a potentiometric

titrator
for really
difficult
analytical
problems

The Swiss have done it again...
developed an analytical titrator to
meet the specific needs of the
research chemist in science

or industry who is faced with
establishing standards or other
difficult analytical problems.

It's the E-436 Potentiometric Titrator
by Metrohm of Switzerland.

This instrument not only measures
and records potential changes due
to pH. It also automatically adapts
titration speed to the slope of the
curve. When a pre-selected potential

“is reached, it stops automatically.

Other features include increased
sensitivity (with ranges of 1 pH

or 50 mV spread over a recording
width of 250 mm.), temperature
compensation for pH measurements,
and built-in constant current and
voltage sources for voltametry

and amperometry. Accessories for
conductometric, photometric and
coulometric titrations are also
available.

The E-436 Potentiograph comes
equipped with the E-436E Titrating
Set, consisting of motor-driven
piston buret (with quick-change,
bayonet-mounted glass cylinders}
and swing-out magnetic stirrer.

The results of the analysis are
recorded either on individual sheets
or on a continuous strip .chart

for later evaluation.

If this sounds like the kind: of
instrument that belongs in your lab,
why hot write for more details.
We'll include information about the
entire line of Metrohm Automatic
Titrators. Address your inquiries t0:
Metrohm Division

Brinkmann Instruments, Inc,
Westbury, New York 11590




pipetted ir
these tubes wrth the same automatlc |
pipette in 3 minutes, 18 seconds.

Nobody washed anything.

Nobody contaminated anything.

Nobody got bored silly.

The trick is this: all of the measured aliquot is held in the
disposable plastic tip. None of it gets into the housing of the
BIOPETTE automatic pipette. So we were able to switch
from the first sample liquid to the second just by inserting
a new plastic tip. No washing. No contamination.

The BIOPETTE is fast (about 2 seconds for both filling and
discharging) and consistent (1% using the same instru-
ment) and easy (no meniscus myopia). Repetitive pipetting
with minimum boredom. And the BIOPETTE is safe: liquid
does not come in contact with operator.

The BIOPETTE automatic pipette boasts a ten-year war-

ranty. In the unlikely event that trouble develops, we will
immediately send you a replacement while we fix yours for
you. Comforting.

Now send for the detailed brochure that we enjoy sending
to interested parties. Just write “Biopette Brochure” on a
postcard with your name and address and zipcode, please.

Schwarz BioResearch (8:)
Orangeburg, New York 10962

A Division of Becton, Dickinson and Company

Biopette is a Trademark of Becton, Dickinson and Company



nOW Y01 Can use
the finest

- demonstration
system

ever devised to

TEACH
CHROMATOGRAPHY,
ELECTROPHORESIS

AND TLC.

A growing number of secondary schools,
colleges and universities are teaching the
basics of these modern techniques. In times
past, the teacher who wanted to add them
to his program was faced with time-wasting
improvisations . . . his only alternative was
to purchase expensive apparatus designed
primarily for the technical or advanced re-
search laboratory. There was a genuine
need for student-level apparatus and text.

UNIKIT systems answer this need. They
enable a teacher to present sophisticated
material with equipment designed specif-
ically for students. UNIKITS feature simple,
inexpensive apparatus created for flexi-
bility, and adaptable to an entire range of
teaching level experiments.

A 240-page teaching manual is an indis-
pensible part of each UNIKIT. It includes a
comprehensive treatment of paper and thin
layer chromatography and electrophoresis,
from both a theoretical and practical stand-
point. The history, theory and principles of
these techniques are treated quite thor-
oughly; and it contains a large number of
experiments. A feature of the manual is the
large number of colored plates which show
the actual separations which should be
obtained. The manual is not an advanced
treatment of chromatography, but rather is
designed for .students who are starting to
learn. It is not so elementary, however, that
teachers cannot lead their students easily
into more advanced techniques. In fact,
several special projects are suggested in
the manual.

Each UNIKIT contains all materials and
apparatus necessary for teaching by dem-
onstration and experimentation.

UNIKIT No. 1 -—Paper Chromatography

and Electrophoresis ......... $127.50
UNIKIT No. 2 — Thin Layer
Chromatography ............ $122.50

For your copy of an 8 page, color brochure, please write:

OHAUS SCALE CORPORATION

1050 COMMERCE AVENUE o UNION, NEW JERSEY 07083 o U.S.A.
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A microscope in the field
is worth two in the lab

...for some applications

There are many situations —away from the lab—where the opportunity
for on-the-spot use of a microscope can be most valuable, even essential.
The veterinarian determining the sperm virility of a prize bull would
certainly find this more practical than taking either the animal or the
specimen to his laboratory. The public health man working on pest
control or water pollution, can pack a prodigious amount of work into
his field trips by simply screening and classifying samples on-the-spot;
pre-selecting those warranting final study in the lab.

The Nikon H hand or field microscope was designed for just such appli-
cations. Notwithstanding its diminutive size (it’s no larger than a 35mm
camera) the Nikon H is a sophisticated, precision instrument. It is
equipped with a 10X screw-in, wide-field eyepiece and a rotating nose-
piece which accepts any three of the following parfocal, achromatic
objectives: 4X, 10X, 40X and oil immersion 100X, The Nikon H also
has a built-in Abbe double-lens condenser with iris diaphragm.
Illumination is provided by either daylight, or a built-in incandescent
lamp powered by two self-contained penlight batteries. All controls for
fine focusing, nosepiece rotation and slide manipulation are conven-
iently located, yet recessed to prevent accidental disturbance.

Among the most obvious applications for the Nikon H microscope is its
use as an educational tool. There are others, equally self-evident. For
the benefits to be derived from the capabilities of this unique little
instrument are manifold. The Nikon H

is supplied complete with oil applicator,

carrying case and shoulder strap.

For details and specifications, write:

Nikon Inc. Instrument Division, Sub-

sidiary of Ehrenreich Photo-Optical In-

dustries, Inc., Garden City, N.Y. 11533.
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3000 2500

This scan of the insecticide Dieldrin demonstrates the Model
457's ability to provide complete, uninterrupted scans
from 4000 to 250 cm™ without energy fall-off. Note the
well-resolved sharp band at 280 cm™. The instrument was

4000 0
200 cm-*

The new Perkin-Elmer Model 457 Infra-
red Spectrophotometer combines an
unusually wide scanning range with fea-

N NN IR I

2000 1600 1400 1200
'WAVENUMBER (CM-)

tures that make your work easier and
faster. This moderately-priced instrument

handles more problems
s with fully automatic scan from 4000 to
250cm™'—the widestrange inits price class

in a more convenient manner

s continuous, flow-chart linear presenta-
tion, providing a full scan, with no gaps
or overlaps, on a single chart

s plus push-button operation

I R R

1000 800

run at normal slit program; speed was normal from 4000
to 600 cm™, slow from 600 to 250 cm™'. 2.5 mg of sample
were prepared in 300 mg of KBr and run as a 13 mm
disk against a 13 mm KBr blank in the reference beam.

with a choice of conditions

= three scanning speeds

= resolution of 1 em™ at 1000 ecm™?

= seven variable slit programs and plenty
of help in arriving at the accurate answer.
For complete information, write Instru.
ment Division, Perkin-Elmer Corporation,
723 Main Avenue, Norwalk, Conn. 06852,
or your nearest Perkin-Elmer sales office.

PERKIN-ELLMER




The new AO
StereoStar/ZOOM
Microscope

gives you high
resolution,

new convenience,
superior optics

and wide
magnification
range.

Here are a few of the outstanding
advantages that make the new AO®
StereoStar/ZOOM Microscope the
finest instrument of this type avail-
able today:

W Widest total magnification range:
3.5-210X M High resolution to meet
the most exacting needs M The most
convenient zoom control available
M Choice of five interchangeable,
rotatable zoom power bodies M Crisp,
sharp images at all magnifications
B Extra large field of view and high
eyepoint eyepieces ll Wide choice of
stands for every purposc B Long
working distance M Even illumina-
tion over the entire field M Coolest
operating illuminator.

See for yourself. Contact your AO
Sales Representative for a demon-
stration, or write for our 24-page,
full-color brochure on the newest in
stereo microscopes—the AO Stereo-
Star/ZOOM.

¢TM Reg., American Optical Co.

AMERICAN
OPTICAL
COMPANY

INSTRUMENT DIVISION
BUFFALO, NEW YORK 14215




To keep the Conflex” laboratory
furniture up to date, Hoffmann-La Roche
scientists keep a screwdriver handy.

That and a moment’s
notice is all they need.

Hoffmann-La Roche selected
Blickman to fabricate an
ultra-modern laboratory

installation featuring Conflex

construction. This permits
them to change cupboards to
drawers, switch deep drawers
to shallow ones, and to mix
drawer and door sizes, as the
need for new storage arrange-

" ments is indicated. Over 1,000
variations of drawers and
cupboards are possible. The
only tool needed to perform the
transformation:

A SCREWDRIVER.

The 5 floors of laboratory
furniture which Blickman
installed are of phosphatized-
bonderized enameled steel
that provides a non-rust,
chemical-resistant and
impact-resistant finish. in
choosing Blickman Conflex
furniture, Hoffmann-La Roche
achieved the ultimate in
flexibility and endurance.

For more information about
Conflex laboratory furniture,
write S. Blickman, Inc.,
6910 Gregory Ave.,
Weehawken, N. J. 07087.

WEEHAWKEN, NEW JERSEY

Owner:
Hoffmann-La Roche, Inc.
Nutley, N. J.

Engineers and Constructors:
Wigton-Abbott Corporation
Plainfield, N. J.

*Trademark.
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Announcing the
New (SS)EA
System for

ELECTROPHORESIS

FA-4 Power Control Supply
Designed especially for electropho-
resis. Continuously variable voltage 0
to 500 V. Stable: Supplies constant volt-
age. (Ripple less than * 0.1%. Unit
regulates to = 0.1%.) Also can supply
constant current over entire range. No
variance in mA with change in load
*+ 90%. Double scale meter shows V
and mA. Exclusive built-in timer with
automatic shut-off. Four chambers —
simultaneous operation (7 tests per
chamber). Constant current control
over entire electrophoretic range.

o

B

EA-1 Electrophoresis Chamber

High impact polystyrene; water cooling
jacket. Domed see-through lid. Safety
interlock. Platinum electrodes run en-
tire chamber length. Polarity reversing
switch. Simple, accurate method of
attaching sample strip with flexible
holders in integral part of chamber
unit.
This system offers features and advan-
tages never before found in electro-
phoresis equipment. The design is su-
perb—and the system was precision
built by scientists expressly for scien-
tists. Our free brochure will give you a
full description complete with addi-
tional pictures.

FREE BROCHURE

| MAIL COUPON TODAY | '{
}  carl schieicher & Schuell co. i
] Keene, New Hampshire —Dept. S-9.67 ]
| Please send free brochure on new i
i S&S/EA System for Electrophoresis i
} Name I
' Company :
: Address I
j City. i
{ State Zip i |

— R |

STOCKED BY: Van Waters & Rogers, Inc.
Will Scientific, Inc. E. H. Sargent & Co.

206

times as many qualified whites as Ne-
groes. Hence, of the University of
Michigan’s 30,000 students, 1/46th,
or about 650, might be expected to be
Negro, as opposed to Kazmann’s figure
of 150. Kazmann quotes an estimate
that at present about 450 students are
Negro. It therefore seems that the ques-
tion of discrimination remains open.
PauL R. CHERNOFF
Department of Mathematics, Harvard
University, Cambridge, Massachusetts

. I have no knowledge of the
University of Michigan’s entrance re-
quirements with respect to scores on
standardized intelligence tests. The as-
sumption of selecting those whose
scores fell among the upper 25 percent
of those taking the test was made only
for the sake of argument. I could just
as well have used the upper 20 per-
cent or 15 percent. In order to apply
Chernoff’s probability test, and to
draw factual conclusions, factual infor-
mation must be substituted for assump-
tions. In substance, even the corrected
results of the elementary calculation
are close enough to the figures actual-
ly reported, so that if there is any
discrimination against Negro students
the calculated figures do not bear it
out. '

RAPHAEL G. KAZMANN
611 College Hill Drive,
Baton Rouge, Louisiana 70808

Dangers to Marine Mammals
Confirmed

The cautions emphasized by Schevill
and others (11 Aug., p. 630) concern-
ing use of immobilizing drugs in stud-
ies of marine mammals are well taken.
We have used the immobilizing drug

Sernylan (phencyclidine hydrochloride)

in studies of pinnipeds both in the lab-
oratory and in the field (/). The drug
was extremely useful in the laboratory
as an easily administered preanesthetic
agent enabling us to manage the ani-
mal during later induction of controlled
surgical anesthesia for thoracotomy and
laparotomy; it also permitted us to
carry out minor procedures or meas-
urements without using general anes-
thesia. We had no complications so
long as the drug was given in meas-
ured doses (0.2 mg per kilogram of
body weight) by syringe. However, on
a field trip to Guadalupe Island, Mexi-
co, to study diving physiology in the
Northern elephant seal, Mirounga an-

acclaimed in
design and
performance

THE NALGENE
UNITARY
WASH BOTTLE

The only wash bottle with the dis-
pensing tube molded as an integral
part of the bottle. Exclusive unitary
construction means no seams, no
leaks. Just squeeze to dispense to
the very last drop. No tipping, no
shaking. Integral snap-on closure
can't be lost—it's molded as part
of the bottle.

The Nalgene name is molded
rightin—your assurance of highest
quality. More labs specify Nalgene
than all other brands of plastic lab-
ware combined. How about you?
Specify Nalgene from your lab
supply dealer. Ask for our 1967
Catalog or write Dept. 2110, Nal-
gene Labware Division, Rochester,
N.Y. 14602,

NALGE

RITTER PFAUDLER CORPORATION
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gustirostris, two deaths occurred on
land among old bulls given estimated
doses of less than 0.5 mg per kilo-
gram of body weight. Death was ap-
parently due to immoblization of
respiratory muscles and subsequent
inadequate ventilation. Several adult
females tolerated this dose without
incident and later underwent surgery
for implantation of blood flow telemetry
equipment.

Marine mammals so medicated can-
not survive in the water: they simply
drown. We avoided such fatalities by
loading the animals onto a raft—no
mean engineering feat considering their
size and the circumstances—and floated
them to the site where physiological
investigations were conducted. When
water immersion was a required part
of the study, a shallow tank was con-
structed into which they were lowered,
the depth and duration of immersion
being regulated by a hoist.

RoOBERT L. VAN CITTERS
Department of Physiology and
Biophysics, University of Washington
School of Medicine, Seattle 98105

Reference
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16, 267 (1965); R. Van Citters, O. Smith, N,
Watson, D. Franklin, Hvalradets, Skrifter 48,
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Franklin, D. Kenny, Science 153, 941 (1965).

Unlimited National Resources?

In his statement of concern over
the New York Times editorial which
attacks the appropriation of national
funds for a 200-Bev accelerator, Weiss-
kopf (Letters, 25 Aug.) implies that
our nation has access to an inexhausti-
ble storehouse of resources. It should
be clear to all of us that our nation
cannot “ . . . support all that is posi-
tive and valuable in our civilization.”
Man with his remarkable creative pow-
ers has demonstrated an - ability to
dream far beyond his ability to turn
dreams into reality. Therefore, our at-
tention must be focused increasingly
on assignment of priorities, a problem
which has received the informed atten-
tion of Weinberg (Reflections on Big
Science, M.IT. Press, Cambridge,
Mass., 1967) and Pitzer (Science, 18
Aug., p. 779), among others.

WiLMER K. FIFE
Department of Chemistry, Muskingum
College, New Concord, Ohio
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But we can find the one you want
in seconds. That is.

Finding the right dissertation at the right
time is a problem. Compiling a bibliography of
relevant titles means days—even weeks—of
searching. It’s a formidable, time-wasting prob-
lem for researchers and librarians.

Now there’s a way that greatly reduces the
time needed to put together a bibliography of
pertinent dissertations. It’s a way to quickly
and inexpensively get actual research started
sooner.

It’s a service named DATRIX.

A computer is the core of DATRIX.

Here’s what it does:

It performs a thorough search of the more
than 126,000 post-1938 dissertations we have
in our files (including 95% of those written
last year at U.S. and Canadian universities) ;
retrieves, with computer speed, titles of desired
dissertations; and prints out the desired bibli-
ography. Positive microfilm or bound xero-
graphic copies of the complete dissertations
can be ordered.

DATRIX is another new service of Univer-
sity Microfilms, a pioneer in making the library
a more efficient research tool.

Using DATRIX is simple and direct. With
our order form and descriptive words selected
from a key-word list supplied, the researcher
defines his specific area of interest.

When this request is transmitted to a com-
puter,a bibliography of relevant titles is printed
and mailed to the library or individual so that
they’ll have what they need in working days
instead of waiting weeks.

For the DATRIX brochure, write:

University Microfilms Library Services, Xerox Corporation,

300 N. Zeeb Road, Ann Arbor, Michigan 48106.

XEROX

EDUCATION DIVISION
UNIVERSITY MICROFILMS LIBRARY SERVICES

DATRIX 1S A TRADEMARK OF XEROX CORPORATION.

Tens of thousands of dissertations
have been written.That’s not news.
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g soon as they are ’Cﬁftl'é.é‘ié&, nd 10 more,

and 10 more > c><:> As long
as empty test tubes in handsome red polypropylene racks
(holding 10 each) are supplied on the right, the same may be
removed from the left — with enclosed fractions, of course.
Twenty (20) racks can be put in the apparatus for the period
of unattended run. Write GILSON MEDICAL ELECTRONICS,
Middleton, Wisconsin, for data on the

GME LINEAR FRACTIONATOR
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GILSON products are also manufactured in Europe: GME ® 69, Rue Gambetta—95, VILLIERS-LE-BEL, FRANCE
208 SCIENCE, VOL. 158



13 October 1967, Volume 158, Number 3798

AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
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all articles published in Science—including
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reviews—are signed and reflect the indi-
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the institutions with which the authors are
affiliated.
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Technology Assessment

Should the U.S. build the SST, the commercial supersonic airplane?
Arguments over this question illustrate why members of Congress want
to increase congressional competence to assess the consequences of
technological developments and proposals. The noise of early airplanes
was no more annoying than their payloads were profitable. But now the
physiological and social costs of the SST’s continent-wide and ocean-
wide sonic boom must be weighed against its effects on transportation
efficiency and on the nation’s balance of payments. Decisions about the
SST must be made after the country has awakened to the undesirable
consequences of other technological developments: pollution, health haz-
ards to man and animals, killed lakes, lost estuaries, noise, and ugliness.
We have long known the benefits of advancing technology. Recently we
have become more acutely aware that some of the consequences are
undesirable. We know, too, that the increasing scale and scope of tech-
nological power increase both the potential benefits and the potential
harm. What, congressmen are asking, can Congress do to become better
able to assess the consequences of technology?

The question should be considered not as a new kind of problem
but as a new example of an old problem. What Congress needs in decid-
ing about the SST or other technological matters is essentially what it
needs in deciding about taxes, military affairs, education, or other matters
with which it deals: ability to ask the right questions and ability to eval-
uate critically the information it receives from advocates and opponents
of proposed actions.

The necessary competence cannot be secured by assigning technology
to a committee of each House, as agricultural or tax matters are as-
signed; the uses and the effects of technology are too pervasive. So other
solutions are being discussed: special committees, a joint committee of
the two Houses, an ancillary agency similar to the Science Policy Re-
search Division of the Legislative Reference Service, and others (Science,
18 August).

Last month the House Committee on Science and Astronautics met
with ten invited consultants for a seminar on technology assessment. The
participants did not try to agree on the means to be adopted, but they
did agree that Congress needs a greater competence of its own in order
to weigh and balance the arguments of the advocates and opponents of
a particular proposal and the work of the many public and private
bodies that are already engaged in some kinds of technology assessment.

Two characteristics of the new means—whatever form it takes—seem
clear. First, the professional competence required will not be confined
to technology itself. Social and economic and even moral and esthetic
values must be considered. The relations of the federal government with
industry, with states and communities, and with other nations will some-
times have to be considered, and new legal or social policies may be
necessary. Broader wisdom than is to be found in any one specialty
will be required.

Second, the new agency will inevitably become involved with national
goals. Congress is not alone in setting national goals, but Congress has
great influence in determining priorities and time schedules and in allo-
cating national resources. If decisions on these matters are to be made
realistically, attention must often be given to the state and trends and
potentialities of technology. Moreover, at least some of the criteria for
evaluating a technological proposal must be based on analysis of how
it is likely to support or to interfere with the attainment of accepted goals.
Congressional assessment cannot ask only, “Where is technology taking
us?” but must also ask, “How can technology help us get where we
want to go?’—DAEL WOLFLE



NEW PACKARD DUAL CHANNEL
PESTICIDE ANALYZER

Lets you analyze
chlorinated and
phosphorylated
pesticide residues
—simultaneously

SEPARATION OF PESTICIDES
AT THE PICOGRAM LEVEL

Sample:

1 x 102 gram each of Lindane (1),

Heptachlor (2), Aldrin
Heptachlor Epoxide (4)

(3)

and

Developed to meet the particular needs of those who are measuring
trace amounts of pesticides, the new Model 7624 Pesticide Analyzer is a
specialized gas chromatograph capable of determinations at the picogram
level for chlorinated pesticides, and at the 1/10 nanogram level for phos-
phorylated pesticides. It is a dual-channel instrument which incorporates
both an electron capture detector for chlorinated pesticides, and a sodium
thermionic detector for phosphorylated pesticides. Results are presented
on either dual pen or separate chart recorders. Model 7624 can be operated
isothermally or at programmed temperatures. It combines high sensitivity
with remarkable ease of operation, making it a valuable investigative tool
in established pesticide research laboratories, or for routine determination
of pesticide residues. Trace amounts of other chlorinated organic compounds
or organophosphates can also be detected. For detailed information on
Pesticide Analyzers or the complete line of Packard Gas Chromatographs
call your Packard Sales Engineer or write for Bulletin 1103U. Packard Instru-
ment Company, Inc., 2200 Warrenville
Road, Downers Grove, lllinois 60515 or
Packard Instrument International S.A., padqcrd
Talstrasse 39, 8001 Zurich, Switzerland.




The hope of doing each other some good prompts these advertisements

Exobiology, eh?

The late Edwin E. Jelley came to Rochester in our earlier days from the Research
Laboratories of Kodak Limited in Harrow. He was fascinated by the interaction of
dye molecules one with another. Physical chemists have honored his name by the
term ““J-band” for the intense, narrow absorption band he found down-frequency
from the monomeric absorption band of a dye when it attaches itself to an anionic
macromolecule.

Leslie G. S. Brooker has invented an incredible number of useful dyes since he,
too, came to us from England. His patent on 4,54',5'-dibenzo-3,3'-diethyl-9-
methylthiacarbocyanine bromide expired on February 23, 1949. Now, a second 17
years later, we find we can render a significant service by offering the dye itself for
sale, rather than just the benefit of its application in some of our photographic
products.

It appears to offer an extraordinarily sensitive test for biological macromolecules
in inorganic matter. Not only does a J-band appear at 650my in the presence of
proteins, but other spectral changes mark other important classes of macromole-
cules, including nucleic acids and substituted polysaccharides.

Evaluation of this apparently remarkable dye is the purpose of NASA CR-466, a 76-page
report entitled * Experimental Studies for the Detection of Protein in Trace Amounts,” for sale
at $3 by the Clearinghouse for Federal Scientific and Technical Information, Springfield, Va.
22151. At $10.45, a gram of the compound itself as EASTMAN 2718, under the name 1-Ethyl-2-
[3-(1-ethylnaphtho[1,2d]thiazolin-2-ylidene)-2-methylpropenyl]naphtho[1,2d]thiazolium
Bromide, can be ordered from Eastman Organic Chemicals Department, Distillation Products
Industries, Rochester, N.Y. 14603 (Division of Eastman Kodak Company).

Before the 76-page report had brought new insight on the reaction mechanism of
the dye and word of its behavior with humic acid (a substance easier to define
operationally than chemically), we had already had numerous inquiries for this
particular Brooker dye. They had resulted from a paper by workers who had
obviously been applying themselves to some of the basic literature that has come out
of our half-century of research on the photographic process. The paper had appeared
in J. Phys. Chem. 68:1896. It proposes that, for a great many complexes that the dye
Jforms with trace amounts of protein, the exact wavelength of the induced maximum is
characteristic of the protein. Results are listed for 32 proteins and 37 peptides, as
well as for 9 nucleotides and the difference between DNA and RNA.

Chemical price f.0.b. Roch , N.Y. and subject to ch

without notice.

For the attention of geologists, ecologists, plant pathologists, wildlife
management people, or others considering aerial photography:

or ask Dept. 926, Eastman Kodak
Company, Rochester, N.Y. 14650
to send you names of some reli-
able people who can relieve you
from reading the book.

Either send $2 to Dept. 454, East-
man Kodak Company, Rochester,
N.Y. 14650 for brand new book,
M-29, “Kodak Data for Aerial
Photography” . . .

In the interests of solvent
customers and mild air
Defenders of air pollution are now
scarcer than foes of motherhood or
friends of sin. Something will doubtless
be done about automotive fumes.
Furthermore, attention is turned to how
you pollute the air when you paint your
dwelling and all that solvent evaporates.
As a maker of solvents we feel involved.
We sympathize with our paint-and-
lacquer-manufacturing customers, with
the regulatory authorities, and with the
innocent public, which includes us too.
The issues are not only ethically and
economically complex but also chem-
ically so.

On the roof of the laboratory of the
National Center for Air Pollution Con-
trol in Cincinnati, plastic containers of
air are exposed to the sun. The air in the
boxes has been loaded with about the
number of parts per million of various
olefins and aldehydes that might be en-
countered in a vicinity where people are
earning a livelihood, maintaining their
possessions, or just strolling in the park.
The solar radiation below 340my turns
out to be quite capable of oxidizing
aliphatic aldehydes to intermediates that
react with olefinic and aromatic hydro-
carbons at these dilutions to produce
significant levels of mucosal irritants and
phytotoxicants. This process, some fear,
could thwart efforts to sweeten the air by
regulating nitrogen oxide effluvia.

Slightly ahead of regulatory action in
less populous areas, Los Angeles County
meanwhile has put into effect quantita-
tive restrictions on the sale and use of
photochemically reactive solvents. These
are spelled out: 1) any hydrocarbons,
alcohols, aldehydes, esters, ethers, or
ketones with olefinic or cycloolefinic un-
saturation; 2) aromatics of 8 or more
carbons; 3) toluene; 4) trichloroethylene;;
5) branched-chain ketones.

We are big both in branched-chain
ketones and in competitive instinct. The
latter has forced us to outperform com-
petitors in helping solvent customers
work out effective replacement formulas
with the least rise in cost—even when
necessary to include competitors’ sol-
vents in our suggestions.

Companies that wish to keep in touch
with those suggestions should register
thejr interest with Eastman
Chemical Products, Inc.,
Kingsport, Tenn. 37662
(Subsidiary of
Eastman Kodak
Company).




FISHER ACCUMET® pH METER,
MODEL 210, ASSURES RELIABILITY
BECAUSE IT TEL\LS ON ITSELF.

October, 1967

FISHER PRODUCT REPORT

Fisher Accumet pH meters have a unique test circuit,
which—when a pH or potential reading is questioned—
tells you whether the electrodes, buffer, sample or instru-
ment is at fault. Accumet pH meters are tattletales—and
that's just one reason you can rely on them. The high-
stability, low-drift Fisher Accumet Model 210 and Research
Model 310 should be your choice for routine pH measure-
ments, titrations and research applications. (And, they
are supplied with Fisher’s quality electrodes.)

The Fisher Accumet 210 is a portable instrument with
distinctive features not found in other pH meters in its
price range. It is small, weighs only 10 pounds. It is equally
accurate in the laboratory, operating on AC, or in the field,

operating on batteries. It makes accurate pH readings in
two seconds. And the Accumet 210 has a solid-state
power supply that prevents readings from being affected
by line-voltage fluctuations of up to 10 percent. When it is
properly standardized, the Accumet 210 meter will read
pH with an accuracy better than +=0.05 unit and a repro-
ducibility of =0.02.

For microtitrations or pH measurements in small sam-
ples, the Model 210 can be supplied with a Micro Swing-
Arm Assembly, permitting the use of Fisher 2%-inch,
miniature electrodes.

The Fisher Accumet 310 pH meter is designed for pre-
cision research as well as routine lab work. It has three
mirror-back, parallax-free, seven-inch scales. On its ex-
panded range, it can measure pH with an accuracy of
+0.005 unit and can be read to =0.002 pH—on the nor-
mal range, to =0.02 unit. The normal 0-14 pH (0 to
+1400 mv) range is divided into 13 overlapping 1.4-pH



SO DOES FISHER RESEARCH MODEL 310.

ranges in the expanded mode. In addition to the normal
and expanded scales, the Accumet 310 has a logarithmic
scale. This is used with a specific-ion electrode to measure
ionic activity of monovalent ions in solutions. The sensi-
tivity of the Accumet 310’s expanded range makes this
instrument ideal for microtitrations, using the Micro
Swing-Arm Assembly.

Fisher also makes and individually tests its own rugged,
full-range, high-quality electrodes that permit your making
pH measurements and titrations with confidence. They
are equipped with standard connectors and can be used
with other direct-reading pH meters, as well as Fisher’s

BLABBERMOUTHS!

own Accumet line. There is a complete selection of glass,
reference, combination and metal electrodes for your
laboratory needs.
Price of Fisher Accumet Model 210 $330
Price of Fisher Accumet 210 with

Micro Swing Arm $360
Price of Fisher Accumet
Research Model 310 $645

More information? Write today for our free brochure con-
cerning the entire Fisher Accumet line, and Fisher's ex-
panded line of high-quality electrodes. Contact Fisher Sci-

entific Co., 1398 Fisher Building, Pittsburgh, Pa. 15219.
G-652

FR FISHER SCIENTIFIC CO.

Instruments, apparatus, furniture & chemicals for laboratories «+ ATLANTA BOSTON CHICAGO CINCINNATI CLEVELAND HOUSTON
PHILADELPHIA PITTSBURGH ST.LOUIS NEW YORK WASHINGTON EDMONTON MONTREAL TORONTO VANCOUVER



RECENT
FINDINGS

RESEARCH LABORATORIES

Nuclear magnetic resonance spectroscopy (NMR) has
been used to study normal paraffin molecules, CHs-
(CH3),2-CHs, in solution. These molecules are low
molecular homologues of polyethylene. In this
investigation, a new understanding of polyethylene
structures in solution was obtained by examination of
these homologous molecules. A precis of the essential
experimental evidence is given below.

/ B
IOO |50 200 IOO ISO 2(;0

Figure 1

A. Methylene resonance of nonane (CgHzo) in carbon tetrachloride solution at 35° C.
B. Methylene resonance of eicosane (C20Ha2) in carbon tetrachloride solution at 35° C.
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Figure 2 ’

A. Methylene resonance of hexadecane (CigHaa) in « -chloronaphthalene solution at
35° C. B. Methylene resonance of tetracosane (CasHzo) in« -chloronaphthalene
solution at 35° C. » Note: that the tetracosane resonance is spllt though the hexa-
decane has a single peak.

Except for penultimate groups, the CH; resonance
of the normal paraffins is expected to be a singlet.
Figure 1.

In certain aromatic solvents, this CHs resonance
becomes more complex (provided that the chain length
of the molecule is sufficiently long). Figure 2.

The complexity in the NMR spectrum tends to
disappear as the temperature of the solution is raised.
Figure 3.

The results enumerated above are insensitive to

Evidence of
chain folding of
polymers 1n solution

the solution concentration over a wide range (0.2% to
10%).

It follows from these experiments that under cer-
tain conditions, as in Figure 2b, the carbon atoms of
the chain molecules are arranged in such a way that
certain -CHs-groups are in very different chemical en-
vironments from others on the same molecule. There
is no simple direct evidence which tells what causes
these different chemical environments.

Figure 3
Nethylene resonance of docosane (C22Hss) in o -chloronaphthalene solution. A. At
51° C. B. At94° C. At still higher temperature the peak becomes a simple singlet.

It is known that polyethylene and other polymeric
molecules fold back and forth in the crystallic solid.
The hypothesis that these folded chain arrangements
persist in some solutions for polyethylene and the
normal paraffins, which are low molecular weight poly-
ethylene, is an attractive one. An analysis of the prob-
lem indicates that the dependence of chain folding on
temperature and chain length is entirely consistent
with the experiments shown in Figures 2 and 3.

The conclusion that chain folded arrangements
are actually found in normal paraffin hydrocarbons is
a probable one, though this may not be considered as
firmly established. By implication, it would follow that
similar structure may be found in other polymeric sys-
tems in solution. Further investigations are in progress
to discover whether this is true, and if true, where the
phenomenon is found.

Ford scientists and engineers have long known
that improvements are most likely obtained when
knowledge of the systems and materials under investi-
gation is both sophisticated and profound. It is in this
context that fundamental studies such as these become
natural objectives of Ford research.

PROBING DEEPER FOR BETTER IDEAS




Report from
BELL

Ll “Functional” Tantalum
Integrated Circuits

As electronic systems have grown in
size and complexity, tantalum ‘inte-
grated circuits have reduced costs
while increasing reliability and per-
‘_ formance. To obtain even further inte-
gration of circuit functions, however,
; engineers at Bell Telephone Labora-
;3 tories have used tantalum technology
: to build single thin-film components
equivalent to networks of thin-film
resistors and capacitors.

This new single, ‘‘functional’”’ com-
ponent (left) is basically a film capacitor
with one electrode of resistive tantalum
and a second electrode of conductive
gold, separated by a dielectric layer of
tantalum pentoxide. The component is
made by depositing a thin film of tanta-
lum onto a glass substrate, converting
a portion of this layer to the insulating
oxide, and then depositing the conduc-
tive gold electrode onto the oxide. In
this arrangement, resistance and
capacitance are distributed throughout
the structure ratherthan among discrete
electrical components. In addition to
RESISTIVE FILM providing reliability and economy, this
SUBSTRATE approach also offers the advantages of

The new “functional” thinfilm  NEW

circuit, shown in the above photo  “FUNCTIONAL"
and in the drawing, right, is a  CIRCUIT
two-terminal network consisting
of thin films deposited on a glass
substrate. For equivalent elec-
trical performance, a conven-
tional thin-film circuit would re-
quire at least three resistors and
four capacitors (drawing, below).

EQUIVALENT simpler fabrication and fewer electrical
CONVENTIONAL parasiﬁcs.
THIN-FILM

As an important contribution to the
design of such structures, Bell Labora-
tories engineer Ralph W. Wyndrum, Jr.,
showed that it was possible to convert
circuit performance specifications
directly to tantalum thin-film patterns.
Furthermore, he showed how appropri-
ate geometries and film compositions
could yield a wide range of impedance
and transfer functions.

CIRCUIT

Wyndrum developed this synthesis
technique while doing graduate work at

@ 20 e SPECIFIED . lated a cl New York University. He has advanced
Z10 Wyndrum formulated a class this technique further at Bell Labora-
<] === ACTUAL of equations which relate > :

g \ frequency response to the tories, where tantalum integrated
oS ) geometry of the thin-film circuits were first created some ten
b4 = pattern. The curves, left, years ago.

S 2 show the specified and ac-

g tual performance of such a

=

-

circuit. & Bell Telephone Laboratories
5 10 50 100 500 Research and Development Unit of the Bell System

FREQUENCY (KILOHERTZ)




APPARATUS CO..INC.

MILLIS, MASSACHUSETTS 02054

of HARVARD
APPARATUS

For nearly 70 years Harvard appa-
ratus has set the standard in
physiology research and teaching
laboratories. Our complete Cata-
log G is a compilation of all
Product Bulletins and covers the
entire line of Harvard equipment
and supplies. Your request for
Catalog G will be promptly filled.

LIQUID PUMPING
® Syringe pumps

Peristaltic pumps

® Pulsatile blood pumps

® Metering pumps

RESPIRATION

@ laboratory respirators for

0.2 to 750 cc. tidal volumes
e Carbon dioxide analyzers
® Sine wave generator

RECORDING

® Mechanical and electronic
modular systems

® Amplifiers and transducers
for pressures and
low-level biological signals

® Kymographs and accessories
for smoke and ink writing

TEACHING KITS

® Simple and advanced recording
kits for student laboratories
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ological processes of sewage treatment.

Even outlying lakes in recreational
areas, such as Lake Tahoe and Lake
Windermere (England), are changing
at a rapid pace due to drainage
from septic tanks and resort and hotel
sewage (Edmondson; J. W. G. Lund,
England; R. A. Vollenweider, Italy).

Speakers concurred that it is now of
greatest urgency to prevent further
damage to water resources and to take
corrective steps to reverse present dam-
ages. Suggested preventive and correc-
tive measures include removing nu-
trients from municipal, industrial, and
agricultural wastes; controlling algae
and aquatic plants with chemical and
mechanical removal methods; and es-
tablishing shoreland corridor regula-
tions to protect lakes from further
damage.

Rohlich emphasized that significant
advances in sewage treatment have
been offset by the huge increase in the
population; hence corrective measures
now necessary—such as diverting treat-
ed sewage through long pipes around
highly  populated lakes or even chemi-
cal stripping for removal of nutrients-—
are expensive. Treated sewage has
been diverted around lakes Monona,
Waubesa, and Kegonsa (Wisconsin);
Lake Okoboji (Iowa); Lake Wash-
ington (Seattle); four lakes in Ger-
many, two in Austria, and one in
France. Recovery of these lakes after
diversion of sewage effluent has been
significant and promising (Edmondson).

Machinery, some still in the idea
stage, was described by D. F. Liver-
more (Wisconsin) for harvesting large
aquatic plants which choke irrigation
ditches, floodwater canals, and shallow
areas of tropical and temperate lakes.
Chemical poisons which accomplish a
less desirable effect of killing unwanted
aquatic plants were evaluated by H. F.
Mulligan (Cornell). Chemicals, how-
ever, distort the structure of multi-
species aquatic communities and hence
are less useful in lakes than they are
in agriculture, where weeds for a single
crop such as wheat have to be eradi-
cated. In addition, chemicals are more
difficult to manage and to restrict to
problem areas within a body of water.

Several reports dealt with the positive
features of eutrophication, namely, how
to utilize sewage to fertilize forests
(C. F. Cooper, Michigan) and aug-
ment crops of fish (Larkin), and how
to direct the biological processes to
yield useful and desirable species rather
than objectionable ones. In addition,
farm manure, particularly phosphorus,

can be kept on the land at a profit if
farmers could fluidize it and sprinkle
it in spring and summer when the soil
will hold it, rather than spread it on
frozen land in winter (J. 'W. Biggar,
Wisconsin).

The racing processes of eutrophica-
tion are too rapid to risk delay in tak-
ing legal action, emphasized J. H.
Beuscher (Wisconsin), a leader in
applying new concepts of water law
to the alleviation of eutrophication. He
stressed the need for proper zoning
ordinances and forthright public initia-
tive in modernizing the law when the
scientific data, while not complete, sug-
gested action. A new law in Wisconsin,
which he was instrumental in formulat-
ing, requires a 1000-foot setback for
all cottages and buildings on lakes and
a 300-foot setback on streams, together
with stricter specifications for septic
tank construction depending upon soil
percability. Edmondson described citi-
zen participation in the bonding of a
community for.development of an ex-
pensive, $100-million sewage diversion
program around Lake Washington,
Seattle.

Predicting the consequences of eu-
trophication would be highly desirable
for decision-makers. F. E. Smith (Mich-
igan) described new techniques for con-
structing mathematical models of a
drainage basin to make it possible to
evaluate changes which might take
place as various eutrophicating factors
occur. Systems analysis is a powerful
tool in dealing with these complex
problems in which multifactor cause
and effect are involved.

Scientists, engineers, and society in
general will find in the forthcoming
proceedings of the symposium, to be
published early next year, facts about
the accelerating process of eutrophica-
tion and suggestions for future action
in coping with the rapidly worsening
problem. It is paradoxical that the
ancient night soil is still the most ef-
ficient use of man’s manure; the flush
toilet and sewers, which dump ever-
increasing amounts of nutrients into
our water resources, are a mixed bless-
ing.

The renowned Wisconsin naturalist
Aldo Leopold once said that the out-
standing scientific discovery of the 20th
century is not television or radio but
rather the complexity of the land or-
ganism. It appears the general public,
as well as the scientific community,
is just beginning to realize the full im-
pact of his statement.

The symposium was sponsored by
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Anatomy
of flat fields

Here's an “'x-ray” of a sensational optical breakthrough that makes
Bausch & Lomb first with truly flat fields, priced competitively with con-
ventional, achromatic systems. Now you can afford flat, edge-to-edge
images by specifying Dynazoom” or Dynoptic” Flat Field microscopes.
Such performance cannot be matched for anywhere near the Bausch
& Lomb price. But—Ilet your own eyes decide. We can arrange for you
to try a Dynazoom in your own laboratory. Meanwhile, we will send you
the deluxe Laboratory Microscope brochure, 31-185, and an indexed
reproduction of the 21-jewel rendering. You'll want to display it in your
office or use it in your classroom. Just write Bausch & Lomb, 85646
Bausch Street, Rochester New York 14602.
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What makes
us tick?

INDIVIDUALITY IN PAIN
AND SUFFERING
Asenath Petrie

This book identifies three kinds of
personality—the reducer, the aug-
menter, and the moderate. The re-
ducer tends to reduce what is
perceived, the augmenter to in-
crease, and the moderate to do
neither. The tendency to reduce or
augment explains not only why
peonle react so differently to pain,
but helps to explain a wide range
of human behavior—such as why
some people become alcoholics, or
smokers, and why juvenile delin-
quents act the way they do. “The
fundamental . . . potentialities of
this whole approach are enor-
mous.”—Lawrence S. Kubie, M.D.
The author is research associate,
Department of Surgery, Harvard
Medical School. $5.00

INTEGRATIVE ACTIVITY
OF THE BRAIN

An Interdisciplinary Approach
Jerzy Konorski, M.D.

This book presents the architec-
ture of the brain activitv of higher
animals on the basis of all avail-
able evidence. Part one deals with
experimental data from animal be-
havior and is concerned with the
organization of basic activities
and acquired activities. Part two is
founded on psychological and neu-
ropathological data collected on
humans and deals with physio-
logical mechanisms of perception
and association. The author is
Professor of Neurophysiology,
Nencki Institute of Experimental
Biology, Warsaw, Poland.
Illustrated $15.00

INVERTEBRATE NERVOUS
SYSTEMS

Their Significance for Mammalian
Neurophysiology

Edited by C. A. G. Wiersma

This book is about how the sim-
plest animal reflexes that could be
called nervous arose and how, out
of these primitive activities, that
enormously complex body of re-
sponses that we look on as evidence
of mentality in higher creatures
like ourselves originated. The edi-
tor is Professor of Biology at the
California Institute of Technology.

Illustrated $15.00

r
@UNIVERSITY OF

w./ CHICAGO PRESS
Dept. S .
5750 Ellis Avenue, Chicago, Ill. 60637
Please send me

copies of INDIVIDUALITY IN
PAIN 2 AND SUFFERING @ $5.00

copies of INTEGRATIVE ACTIV-
ITY OF THE BRAIN @ $15.00

copies of INVERTEBRATE NER-
VOUS SYSTEMS @ $15.00
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ADDRESS

CITY STATE ZIP.
Enclosed is check or money order.
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the National Academy of Sciences—Na-
tional Research Council in cooperation
with the U.S. Atomic Energy Com-
mission, U.S. Department of the In-
terior, National Science Foundation,
and the office of Naval Research.
ARTHUR D. HASLER
MARLETTE E. SWENSON
Laboratory of Limnology and
University-Industry Research Program,
University of Wisconsin, Madison 53706

Calendar of Events—October

National Meetings

20-23. American Heart Assoc., 40th
annual mtg., San Francisco, Calif. (AHA,
44 E. 23 St., New York 10010)

2]1-23. American Soc. of Cytology,
Denver, Colo. (W. R. Lang, 1025 Walnut
St., Philadelphia, Pa. 19107)

2]1-26. American Acad. of Pediatrics,
annual mtg., Washington, D.C. (R. G.
Frazier, 1801 Hinman Ave., Evanston, Il
60204)

22-26., American Documentation Inst.,
New York, N.Y. (J. E. Bryan, 2000 P St.,
NW, Washington, D.C. 20036)

22-26. American Soc. of Sanitary Engi-
neering, annual mtg., Boston, Mass. (S.
Schwartz, 228 Standard Bldg Cleveland
Ohio 44113)

23-24. American College of Preventive
Medicine, annual mtg., Miami, Fla. (J. J.
Wright,. Box 1263, Chapel Hill, N.C.
27514)

23-25. National Electronics Conf., Chi-
cago, Ill. (R. J. Napolitan, 228 N. LaSalle
St., Chicago 60601)

23-25. Society of Rheology, 38th an-
nual mtg., Washington, D.C. (J. C. Miller,
Plastics Div., Union Carbide, Bound
Brook, N.J.)

23-26. American Vacuum Soc., 14th
natl. mtg., Kansas City, Mo. (P. J. Bryant,
Midwest Research Inst.,, 425 Volker Bldg.,
Kansas City, Mo. 64110)

23-27. American Inst. of Aeronautics
and Astronautics, 4th annual mtg.,, Ana-
heim, Calif. (Meetings Manager, AIAA,
1290 Sixth Ave., New York 10019)

23-27. Drug Discovery and Develop-
ment, symp., Hopatcong, N.J. (W. Orosh-
nik, Saul Gordon Associates, Center for
Professional Advancement, P.O. Box 66,
Hopatcong 07843)

23-27. American Public Health Assoc.,
95th annual mtg.,, Miami Beach, Fla. (B.
F. Mattison, 1790 Broadway, New York
10019)

25-27. Antimicrobial Agents and Chem-
otherapy, 7th interscience conf., Chicago,
IIl. (R. W. Sarber, 115 Huron View Blvd.,
Ann Arbor, Mich.)

25-27. Graphics Arts, 4th conf., Roch-
ester, N.Y. (K. G. Chesley, TAPPI 360
Lexington Ave., New York 10017)

25-27. Gulf Coast Assoc. of Geological
Socs./American Assoc. of Petroleum Ge-
ologists, San Antonio, Tex. (A. M Borland,
Sun Oil Co., Box 3308, Lafayette, La.)

25-28. American Acad. of Periodontol-
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COLOR CODED
Buffer Solutions

COLOR CODED BUFFER SOLUTIONS,
Thomas. For precise pH meter calibration.
A minute amount of colorant provides for
immediate and certain visual identifica-
tion, i.e., Red for pH 4, Yellow for pH 17,
and Blue for pH 10.

The stable indicators used as colorants
have no significant effect on the pH, which
is standardized in accordance with N.B.S.
procedures to a certified accuracy of +0.01
pH at 25°C.

Color coding of buffers reduces the prob-
ability of error in pH meter calibration and
checking, thereby preventing gross errors in
subsequent measurements.

In 16 oz. polyethylene bottles with im-
printed labels showing corrected values to
nearest 0.01 pH at temperatures above and
below 25°C; from 0 to 95°C for pH 4; from
0 to 80°C for pH 7; and from 10 to 80°C
for pH 10.

Red Color Coded Buffer, Thomas, pH 4.

Per 16 oz. bottle. . ................ 2.75
Per carton of 12 bottles........... 29.70
Yellow Color Coded Buffer, Thomas, pH 7.
Per 16 oz. bottle. . ................ 2.75
Per carton of 12 bottles........... 29.70
Blue Color Coded Buffer, Thomas, pH 10.
Per 16 oz. bottle. . ................ 2.90
Per carton of 12 bottles........... 31.32

Color Coded Buffer Solutions, Thomas,
set of three. One each Red pH 4, Yellow
pH 7 and Blue pH 10. In 16 oz. bottles.
Perset ..., 8.00

ARTHUR H. THOMAS CO.

Scientific Apparatus

VINE STREET AT 3RD
PHILADELPHIA, PA. 191058
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