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A computer is only as good as its
software. You’re fortunate. Ours makes
r life easier.

n you buy your computer, you expect it

to work—quickly, accurately and easily. That's why Hewlett-Packard
software packages are written—and proved—m-house
by people who are intimate with the hardware.
You don’t have to be. Just take your choice of
FORTRAN, ALGOL or Conversational BASIC.
You're on the air fast.

All HP software is delivered with your computer. Fully
documented. Not only three high-level programming
languages, but an Assembler, a Basic Control System
and utility routines. Even a special Data Acquisition
Executive.

These programs are convenient, readily useable and
efficient. And they aren’t tied to a particular machine
configuration. If you change your hardware set-up—
say to handle more input/output devices—you don't
have to re-program. You just enter the modular soft-
ware driver for each unit. The Basic Control System
will incorporate succeeding /0 operations.

Hewlett-Packard will teach you how to use the soft-
ware package in two weeks of free classroom train-
ing. The same programs and techniques work with
any computer in the HP family. We hope you'll join
our customers who keep telling us about their good
fortune.

For more information about HP computers and our
proved software, call your local HP field engineer.
Or write Hewlett-Packard, Palo Alto, California 94304;
Europe: 54 Route des Acacias, Geneva.

HEWLETT hp. PACKARD

BIGITAL COMPUTERS



For automated thermal microscopy, just add
the new Mettler FP-2 to your microscope

The Mettler FP-2 is an automati-
cally controlled microfurnace and
digital indicator for use with stand-
ard laboratory microscopes in ther-
mal microscopy. By greatly increas-
ing precision, convenience and tem-
perature control, the system makes
the time-honored technique a highly
reproducible research and analyti-
cal method.

The system makes it easy to- carry
out studies which were considered
difficult, and makes possible many
studies which formerly were impos-
sible. It enables the investigator to
maintain precise control of sample
temperature and to automatically re-
cord experimental data without ever
looking away from the sample itself.

The instrument operates over the
range of —20° to +300°C, tem-
peratures suitable for study of fusion
phenomena of virtually all organic
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compounds and most inorganics.The

system gives the researcher com-
plete control over his sample tem-
perature - increasing at a linear rate,
decreasing, or holding at any single
temperature. Three heating rates are
provided: 10°C/minute for orienta-
tion tests, 1°C/minute for routine
tests, and 0.2°C/minute for precision
measurements to =0.1°C,

The temperatdre control system of
the Mettler FP-2 combines an elec-
tronically regulated temperature pro-
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Mettler FP-2 is usable with any standard laboratory microscope

gram, a platinum resistance ther-
mometer, a low-mass sample cham-
ber for mounting on the microscope
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Schematic of sample chamber

and a remote pushbutton controller
for increasing, decreasing, or main-
taining the sample temperature at
a specific value.

The remote pushbutton controller
enables the operator to record the
exact temperatures at which any
three thermal events occur - begin-
ning of melt, end of melt, phase
change, or any of several conditions
in the crystallization process. Results
are displayed automatically on the
digital indicator panel.

Digital readout of analytical data

At no time during critical phase
changes is the system operator re-
quired to divert his attention from
the sample. He can hold the sample
in isothermal condition, raise or
lower the sample temperature with-
out ever taking his eyes from the

Data recorded by pushbutton controller

microscope. In addition, the digital
indicator continuously displays the
sample temperature, making it 'un-
necessary for the tedious and con-
tinuous observation of the sample
during preliminary sample heating.

The Mettler FP-2 maintains control
of sample temperature with preci-
sion to =0.1°C. Its temperature pro-
gram is both lag-free and surge-free,
providing the strictly linear temper-
ature advance that is essential for
reproducible results.

Request your copy of the new
Mettler FP-2 product bulletin and
an applications booklet on thermal
microscopy. Write Mettler Instru-
ment Corporation, 20 Nassau Street,
Princeton, New Jersey 08540.

T Merler B
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Proton radiograph of reactor-grade
graphite  (National Carbon
AUC), 10.2 centimeters in diameter
and 5.1 centimeters thick. Calibration
block consists of polystyrene from 7.0
(white) to 7.5 centimeters thick (al-
most black). Defects of 2 percent in
the effective density are fairly com-
mon, See page 303. [A. M. Koehler,
Harvard University, Cambridge, Mas-
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At Boeing, something new
is always up.

In Boeing’s Vertol Division,
it's straight up. A tough way to go,
but there’s the challenge for you.

Meet it head-on. Work in the
V/STOL aircraft field. A young

field full of unanswered questions—
problems waiting to be solved.

At Boeing Vertol, there’s a new
wind tunnel and new engineering
laboratories dedicated to finding
solutions to tomorrow’s needs.

Pick up the challenge.

Qualified engineers. Write or send your
résumé in complete confidence to: Profes-
sional Employment SC-4, The Boeing Com-
pany, Vertol Division, Boeing Center, P.O.
Box 16858, Philadelphia, Pa. 19142,

Laboratory Test Engineers. Perform mechan-
ical, structural, transmission and electrical
laboratory testing including design, instru-
mentation, analysis and report stages of
these tests.

Stress/Weights Engineers. Aircraft structur-
al experience in determination of applied
loads and performance of stress analysis
to insure structural integrity.
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BOFING HELICOPTERS

Rotor Blade Designers. Experienced in the
design of fatigue loaded components and
assemblies. Knowledgeable in bonded struc-
tures and casting design.

Composite Materials Engineers. Experienced
in composite materials research and devel-
opment, application, design properties and
fabrication techniques, and/or. structural
analysis of component material properties
and behavior.

Avionic/Hydraulics Engineers. Experienced
and knowledgeable relating to analysis, de-
sign, development and testing of major elec-
tronic or hydraulic equipment and systems.

Preliminary Design Engineers. Broad aircraft
experience. Capability for conceptual design
in structures, flight controls, systems and
equipment.

Product Support Engineers. Ground support
equipment design, Maintainability, Reliabil-
ity, Customer Training, Field Service.
Publishers. Technical and IPB writers, prod-
uct collectors, technical illustrators.

Other Divisions: Commercial Airplane « Space
« Wichita - Missile & Information Systems -
And Boeing Scientific Research Laboratories.

An Equal Opportunity Employer.
SCIENCE, VOL. 160



NEW) Mallinckrodt system
gets pipettes cleaner
with no "“siphon stall”

Here's the start of the
most efficient pipette wash-
ing system ever offered.
The Mallinckrodt Pipette
Jar with Mallinckrodt
Chem-Solve — an excel-
lent lab cleaner. There's
a free Chem-Solv sample
packed with every washer.

/Unique “open basket” de-

sign makes the difference
—lets the water swirl
freely around your
pipettes for dynamic
cleaning action. Center
rings adjust quickly for
optimum spacing. Accom-
modates pipettes up to

When you're washing
smaller pieces, reposi-
tion the plastic lid and
wash two tiers at once—
double the capacity of
other systems. Simply
lift the open basket to
inspect all pieces without

Exclusive “tube within a
tube’’ siphon system
operates smoothly, auto-
matically—over a wide
range of pressures and
flow rates—without the
aggravatingsiphon stall”

/ \22‘/’2” long.

handling them. you often get in equip-
k Cent of older design.

Cleaner pipettes, with far less fuss, and greater econo- ————~YF"~—""~"~>""~""7"""™""™"™"™"™"7™"™"™7 n
my, too! That's What you get in the new MallianI‘Odt : Laboratory Products Department, Mallinckrodt Chemical Works :
Pipette Washing System_ Here's a truly automatic I 2nd and Mallinckrodt Streets, St. Louis, Mo. 63160 |
system you don’t have to watch over—just turn on the | Sond mew Fipette Washor data to: I
water and forget it. Built for years of daily use. Order | NaME :
now from your Mallinckrodt distributor. Or send the : |
coupon for full details, along with our complete catalog | COMPANY |
of ARe Plastic Labware. | '
| ADDRESS l

|
. | crry I
Mallinckrodt I I
(] : STATE ZIP |
MALLINCKRODT CHEMICAL WORKS | |
St. Louis « New York -« Los Angeles e e e ———
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Frobisher: New (8th) Edition
FUNDAMENTALS OF MICROBIOLOGY

By Martin Frobisher, formerly of the U.S. Public Health Service.

The New (8th) Edition of this leading text gives the under- -

graduate a solid introduction to microbiology, from its his-
torical bases to current ideas of macromolecular structure.
In this edition, microorganisms are presented as Protista
and differentiated as eucaryotic and procaryotic, which
clarifies their evolutionary status and relationships, and
simplifies their descriptions. You'll find an especially de-
tailed discussion of the procaryons—bacteria (including
PPLO, rickettsias, and chlamydias), viruses, and cyano-
phycecae.

About 625 pp. with about 350 ill. About $8.50. Ready April.

/

\.

(

Barnes: New (2nd) Edition
INVERTEBRATE ZOOLOGY

By Robert D. Barnes, Gettysburg College.

This widely used text is ideal for a solid
course in invertebrate zoology for students
with at least a year of biology or zoology.
Each group of invertebrates is correlated
with the others philogenetically. For each
phylum the author discusses anatomy, phys-
iology, ecology, and taxonomy. A taxonomic
synopsis of the animal kingdom is provided.

The New (2nd) Edition includes new chapters
on the insects and on animal phylogeny. The
bases of classification are examined, but no
one system is espoused. The larger parasitic
groups have been included.

About 640 pp., about 490 ill. About $10.50. Ready
July.

f

New (3rd) Edition
HUMAN HISTOLOGY

By Leslie B. Arey (Emeritus), Northwestern University
Medical School.

Concisely written and lavishly illustrated, this
New (3rd) Edition is a guide to the com-
plexities of histology, ideal as either a basic
or supplementary text for a general histol-
ogy course. The author discusses cells, fis-
sues and organs in that order, using a com-
pact outline form that enables the student
to grasp all pertinent facts at a glance. On
plates facing the text are nearly 400 two-
color illustrations, showing every important
type of tissue as seen in stained section.

About 480 pp., about 450 ill. About $10.50. Ready
April.

Arey:

J

(7
Villee et al.: New (3rd) Edition

GENERAL ZOOLOGY

By Claude A. Villee, Harvard University; Warren F.
Walker, Jr., Oberlin College; and Frederick E.
Smith, University of Michigan.

Your beginning students will glean a com-
prehensive understanding of zoology from
this clearly written and handsomely illus-
trated text. The authors skillfully blend dis-
cussions of broad biological principles with
a thorough examination of carefully chosen
animals. Each major invertebrate phylum is
considered in a separate chapter which
features one or more typical species. Verte-
brates are introduced with a detailed con-
sideration of the frog. In this New (3rd)
Edition, special attention has been given
to chapters on genetics, evolution and
ecology.

About 800 pp., about 515 ill. About $9.00. Ready
April.

g

for mone effective teaching

(s )
Bloom & Fawcett: New (9th) Edition

TEXTBOOK OF HISTOLOGY

By William Bloom (Emeritus), University of Chicago; and Don
W. Fawcetf, Harvard Medical School.

J

Here is o fext internationally known for thorough,
authoritative coverage of microanatomy. This New
(9th) Edition reflects the recent flood of information
and new points of view in histology and related
fields; chapters on Muscular Tissue, Blood, Blood
Cell Formation, and the Thymus are among the many
wholly rewritten for this edition. A new chapter on
Adipose Tissue has been added.

858 pp., over 1200 ill. on 818 figs. $17.50. Published January
1968.

\

f
Burrows: New (19th) Edition

TEXTBOOK OF MICROBIOLOGY

By William Burrows, University of Chicago.

/

Esteemed for over 50 years, this text describes the
methods and subject matter of microbiology, detail-
ing structure, physiology, variations, and pathogenic
activity of fungi, bacteria and viruses. This revised
and expanded New (19th) Edition will be available
as either a single volume or two separate volumes:
Vol. |, The Bislogy of Microorganisms, for advanced
undergraduate microbiology courses; Vol. 1l, The
Pathogenic Microorganisms, for students in the health
sciences.

About 1040 pp., illust. About $24.00. Ready May. Vol. I, about
L$73.00; Vol. i, about $16.50.

Texts Gladly Sent to Teachers on Approval

W. B. SAUNDERS COMPANY, West Washington Sq., Philadelphia, Pa. 19105‘
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In hope of doing each other some good

Patent lawyers: Besides these three we have some 75 more
on the payroll and find that isn’t nearly enough. Challenged
as to what good they do you, the public, they might plead
thus:

Among all the things Kodak makes, you may imagine
there are hundreds of camera models. Wrong. There are less
than 20. They compete against about 330 models offered by
others. Those others are pretty quick to send to Washington
for all the details in any camera improvement patent that
one of those lawyers gets through. That’s exactly what
Thomas Jefferson and his friends had intended when setting
up the U.S. patent system.

“Aha!” gloats the competitor as he scrutinizes our patent,
“I have a far, far better idea than Kodak’s.” So his lawyer
gets him a patent. Perhaps his improvement depends on our
improvement. If he therefore asks for a license, he will not
find us unreasonable on timing and royalties. And vice versa,
we hope.

Which is why, if you don’t care for the first 349 models
you are shown, there is a 350th. To keep your options wide
on products that might affect you even more than cameras,
but with stability to support a society beyond old Jefferson’s
imagination, patent lawyers are in short supply.

a-Chymotrypsin titrator

Emil Thomas Kaiser, Associate Professor of Chemistry and
Biochemistry at the University of Chicago, works up new
titrating agents for enzymes. We too wish to be known for
enzyme substrates. There is quite a difference, though, be-
tween Dr. Kaiser’s team and us. The old familiar substrates
that everybody routinely uses claim their interest less than
ours. Their mission is to elucidate and incidentally innovate,
ours to supply that others might rely.

In Burlington, Vt. last summer Kaiser spoke on “Enzyme
Chemistry of Highly Reactive Cyclic Esters.” We struck up
conversation. It was about sultones, inner anhydrides of
sulfonates, like the one from 2-hydroxy-a-toluenesulfonic

acid, CH,
SO,
o

Since this compound attacks a certain serine residue at an
active site of the proteolytic enzyme a-chymotrypsin, he
wanted us to perform our proper commercial function by
offering it for sale. A nitro at the 5-position acts chromo-
phorically and creates a better titrant as 2-Hydroxy-5-nitro-
a-toluenesulfonic Acid Sultone. Having gotten the point, we
now announce the latter as EASTMAN 10335.* Furthermore
we offer the unnitrated sultone as EASTMAN 10333,** 35

*We name it 5-Nitro-3H-1,2-benzoxathiole-2,2-dioxide.
**We name it 3H-1,2-Benzoxathiole-2,2-dioxide.
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EASTMAN 10231 the 1961 model chymotrypsin %
titrant N-frans-Cinnamoylimidazole (which attacks the
same active site but is more restricted in pH range), and
as EAsTMAN 9601 the uncyclized but otherwise analo-
gously structured chymotrypsin titrant a-Bromo-4-nitro-o-
cresol, where Br did what SOzH now does better.

If you were still driving a car that was assembled the day
that brominated chymotrypsin titrant entered the literature,
your prosperity might be questioned.

Look up J.A.C.S. 89, 460 (1967). Order these or any other
EASTMAN Organic Chemicals from ALLIED/CURTIN/FISHER/
HOWE & FRENCH/NORTH-STRONG/SARGENT/VAN WATERS
& ROGERS/WALKER/WILL—prominent laboratory suppliers all.
Send to Distillation Products Industries, Rochester, N.Y. 14603

(Division of Eastman Kodak Company) for List No. 44 and its
newest Cumulative Supplement 44-4.

Sometimes hot solutions, sometimes cold film

Kobpak 448 Monobath now comes in a single-solution form
that can be used right from the bottle. No more powder to
dissolve. A small convenience. Monobath is itself a con-
siderable convenience over separate developing and fixing
for 16mm, 35mm, and 70mm film. With the same solution
doing both jobs, gone is the carefully taught concern about
switching at the right moment from developer to fixer. With
Kobpak 448 Monobath the processing simply runs to com-
pletion. Then the film just sits there awaiting the operator’s
pleasure to take it out and wash it. If there is no time to wash
it and a little stain can be tolerated, the film may be dried
and washed later. Control is exercised through temperature.
At 35 C, Kopak 2496 RAR Film (EsTAarR-AH Base) can be
ready to look at in as little as 30 seconds; at 43 C, 20 seconds.

Here is how re- 30
sults comparewith | KODAK 2496 RAR Film B
two differentkinds | Bosure: 1/50 sec, daylight e
of conventional & e
development: R 420

KODAK DeveloperD-19 /"
The question is 8minalZOC—°;,,’/°j
whether you ne.ed wopak | ADT A
results as superior | Developer D76 -/
as the convention- | 24minat35C>"
al developers can T 1 ‘
give. This does not 3, 30 1o 00
mean that photo- LOG EXPOSURE (meter-candle-second)
graphic quality

can be bought only with wet fingers. Where circumstances
permit or justify, machine processing can be elected. We
can offer plenty of recommendations.

The fastest of today’s films aren’t intended for immersion
in solutions as warm as indicated above, but films trade-
marked “RAR” are. Other RAR Films both slower and
faster than 2496 RAR Film are available. Other, still faster
Kodak films are also available for those who need them.
(Just as you can buy more horsepower than is good for you,
so can you buy too much film speed.)

The trademark “ESTAR” is also significant. Since it be-
came popular on film base for technical work, little has been
heard of film’s shattering from the cold at high latitudes or
altitudes. ’

Small conveniences do help, and they do keep coming. For
advice on this specialized photography try calling 716-325-2000,
ext. 3257, or writing Eastman Kodak Company, Instrumentation
Products, Rochester, N.Y. 14650.

DENSITY

KODAK 448 Monobath

EASTMAN KODAK COMPANY An equal-opportunity employer
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4 ways to view displays
with the Tektronix Type 564
screen storage
pscilloscope

The Tektronix Type 564 is virtually two instruments in one. It
offers all the advantages of a storage oscilloscope plus those
of a conventional oscilloscope.

Split-Screen Displays
An unique split-screen display area enables you to simultane-
ously use either half of the screen for storage and the other
half for conventional displays, or use the entire area for stored
or conventional displays.

Independent control of both halves of the screen permits you
to take full advantage of the storage facilities. For example, you
can use half the screen to store a reference waveform, the other
half to display waveforms for comparison. You can erase or
retain either half of the display area as you choose.

Bistable Storage Advantages

With bistable storage oscilloscopes, such as the Type 564 and
Type 549, the contrast ratio and brightness of stored displays
are constant and independent of the viewing time, writing and
sweep speeds, or signal repetition rates. This also simplifies
waveform photography. Once initial camera settings are made
for photographs of one stored display, no further adjustments
are needed for photographs of subsequent stored displays.

Storage time is up to one hour, and erase time is less than 250
milliseconds. An illuminated 8 cm by 10 cm graticule facilitates
measurements and aids in taking photographs with well-de-
fined graticule lines. Adding to the operating ease is a trace
position locater that indicates, in a nonstore area, the vertical
position of the next trace or traces.

Tektronix bistable storage cathode ray tubes are not inherently
susceptible to burn-damage and require only the ordinary pre-
cautions taken in operating conventional oscilloscopes.

Plug-In Unit Adaptability

The Type 564 accepts Tektronix 2 and 3-series plug-in units for
both vertical and horizontal deflection. Display capabilities of
these units include single and multi-trace with normal and
delayed sweep; single and multiple X-Y; low-level differential;
dual-trace sampling; spectrum analysis, and many other gen-
eral and special purpose measurements.

Type 564, without plug-inunits . . . .*. . . ... . .$925
Rack-Mount RM564 . . . . . N R e DR
Similar electrical characterlstlcs to Type 564 7" high.

Type 3A6 Dual-Trace Amplifier Unit . . . . . . . . . %525
DC to 10 MHz from 10 mV/div to 10 V/div. 5 dssplay modes
Internal signal delay line.

Type 3B4 Time Base Unit. . . bl L .
Sweep speeds from 0.2 us/div 10 5 stdlv Smgle sweep. Up
to X50 direct-reading magnifier extends fastest sweep to

SRS U.S. Sales Prices FOB Beaverton, Oregon

Tektronix, Inc.
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Entire screen can be used
for a stored display.

Entire screen can be used
for a nonstored display.

Each half of split-screen
can be used independently
for stored displays.

Either half of the split-screen can be used for a stored dis=
play, the other half for a nonstored display. (Shown below).
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TYPE 3A6
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TveE 384 TIME BASE
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For a demonstration, contact your
nearby Tektronix field engineer or write:
Tektronix, Inc., P. O. Box 500, Beaverton, Oregon 97005.
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Report from

BELL

William J. Spencer with equipment for detecting
vibrational modes. Through sloped tube, left, X-rays
strike crystal (in frame at center of apparatus). A
portion of beam is diffracted by the crystal (drawing,
right) and passes through the slit. The main X-ray
beam is stopped at the edge of the slit. During expo-
sure, crystal and film are driven from left to right
so that entire crystal area is photographed. The
X-ray beam is set at a particular angle to the crystal
(the Bragg angle), which for good crystals produces
a diffracted intensity greater than at other orienta-
tions. Vibrating the crystal reduces destructive inter-
ference and increases diffracted-beam intensity.

X-RAY
SOURCE

CRYSTAL

3555

N

RELATIVE AMPLITUDE

3 frkicss:

FREQUENCY (KHZ)

X-ray photographs of a crystal showing four modes of vibration selected from the many
modes indicated by the resonance peaks on the curve. Dark areas are due to displacement
antinodes in the vibrating quartz disk. Diagonal lines are intrinsic crystal-lattice defects.

The Anatomy of
LABORATORIES Vlbrating Crysta|s

In modern amplifiers, filters, and
oscillators, piezoelectric crystals
are widely used to select signals at
certain frequencies. Such crystals
—of quartz, for example —provide
electronic selectivity because of
their ability to convert electric
waves into mechanical waves, and
mechanical waves back into elec-
tric waves, at certain resonant
frequencies. For any particular ap-
plication, the principal resonant
frequency is determined by the size
and geometry of the crystal, but in
addition to this principal vibration-
al mode, the crystal will vibrate in
a number of other modes.

To suppress these unwanted res-
onances, they must first be identi-
fied. And until recently we did this
by observing patterns created
when a crystal, coated with a fine
powder, is vibrated at high intensi-
ty. Since the powder collects where
the crystal surface is stationary, a
vibrational pattern or mode is re-
vealed. But the pattern at such high
signal levels may not correspond
to the modes produced at the low-
er signal levels of actual operation.

Recently,however,W.J. Spencer,
at the Bell Telephone Laboratories
location in Allentown, Pa. has used
X-ray diffraction as an accurateand
flexible method of observing vibra-
tional amplitude under realistic
conditions. The new method de-
pends on the fact that the intensity
of diffracted X-rays is extremely
sensitive to distortion of the crys-
tal lattice. The transmission of the
rays is greater through vibrating re-
gions of a crystal, and this darkens,
such areas on the X-ray film. Sta-
tionary regions are light.

Vibration amplitudes of less
than a millionth of an inch are
easily observed. Thus, we obtain a
quick, sensitive photographic rec-
ord of displacement associated
with any crystal resonance under
conditions simulating actual use.
This technique helps us design bet-
ter filters for the Bell System.

Bell Telephone Laboratories

Research and Development Unit of the Bell System
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It probably would be useless for us to
reiterate here the facts of the population-
food-environment crisis which have
been so eloquently stated by LaMont
Cole, Karl Sax, William Vogt, William
and Paul Paddock, James Bonner, and
many, many others. Surely, however,
there must be some way to make this
committee of the National Academy of
Sciences aware that the population
growth rate will reach zero (or, more
likely, go negative) in the future re-
gardless of how much support that goal
has from people or governments., The
question is: how soon and by what
means will the growth rate reach zero
or go negative? We have just returned
from a discouraging day rich in plati-
tudes, fuzzy thinking, technological
optimism, and lack of consideration of
environmental problems at the “Second
International Conference on the War
on Hunger.” The conference reinforced
our belief that the world is committed
to the “death rate solution”—one in
which population growth ends largely
because of a rising death rate. The
response of the population committee
deepens our feeling of hopelessness.
One might have hoped that this com-
mittee would feel a duty to get the

“establishment working on a crash pro-

gram leading to a “birth rate solution.”
Instead they produce a pompous com-
mentary on Davis’ well-reasoned article.
Most of us, gentlemen, do not need
reminding about the political realities.
Why aren’t you, in your position of
prominence, doing everything in your
power to change them?
PauL R. EHRLICH
RicHARD W. HoLM
Department of Biological Sciences,
Stanford University, Stanford, California

The letters on population control
ignore the second opening in the popu-
lation pool: death. The current medical
attempts to keep people alive forever
recall the main reason for burgeoning
populations: a drastic decrease in death
rates without a corresponding drop in
birth rates. So, we will plan to limit
births. Fine. Should we then simultane-
ously encourage research to keep peo-
ple alive still longer? It seems likely
that there is some point where it is best,
from a collective view, to let old people
die to make room for new, hence more
adaptable, individuals. Any serious at-
tempt to curb population must consider
this uncomfortable question.

RICHARD LYMN
5048 South Blackstone Avenue,
Chicago, Illinois 60615
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Davis makes a compelling case that
present family planning programs alone Our new MOS - FET Null Detector.
will not succeed in curbing population = o ettt
growth. He calls for expanded social . e ' -
research and experimentation so that
governments may take effective meas-
ures to influence couples to have small
families—the goal being the public con-
trol of the size of the population. The
same conclusion was reached at the
September meeting in Caracas on Pop-
ulation Policies in Relation to Develop-
ment in Latin America jointly spon-
sored by the Organization of American
States, the Pan American Health Or-
ganization, and the Population Council,
Aspen Institute for Humanistic Studies
with the cooperation of the government
of Venezuela. The meeting was at-
tended by 145 representatives of West-
ern Hemisphere countries.

The recommendation was made that
“a population policy should not be
adopted in an isolated or unilateral
fashion, but should be part of the total
phenomenon of development . . . a co- e e .
herent set of decisions making for a | ° e o h - o e
rational strategy, adopted. by the public Wh|Ch mOdeI do you need?
sector in accordance with the needs and , . .
desires of the community, to develop, Leeds & Northrup’s new 2437 Null Detector is solid

conserve, and use human resources by | Stat€ of the art...from its MOS-FET input circuitry to its
inﬂuencit’lg the probable size and growth superb sensitivity at high impedance to its availability in
of the population, its age make-up, three models.

mortality rates, the formation and com- Look at these performance characteristics:

position of families . . . in order to (J Low noise . . . less than 0.5 nV peak to peak at
facilitate . . . economic growth and 50,000 ohms. )

enable the people to share in the re- [ Stable zero . . . zero drift of less than 1.0 xV per
sponsibilities and benefits of progress” hour after warm-up.

(I). The OAS was asked to provide L Battery or line-operated. o

technical support to the Committee on [J Excellent high-impedance sensitivity . . . better than

Inter-American Progress on population 1.0 xV up to 50,000 ohms and less than 0.5 uV below

trends and variables. So far, Colombia 5,000 ohms. ) e .
has the most extensive program of pop- [J Completely adjustable sensitivity . . . reductions by
ulation research. Mendoza-Hoyos of the a factor of 100 to 1. . . .
Association of Colombian Faculties of What's more, L&N’s 2437 Null Detector is available in
Medicine said, “Population fertility will three models, for use on the bench, in panels or relay
not be fully understood unless we know racks, and as a drop-in component.for L&N portables or
any application of your own.

Find out how our new Null Detector may prove
valuable in your laboratory or production-testing
application. Call your nearest L&N office or write for a
data sheet. Leeds & Northrup, 4901 Stenton Avenue,
Philadelphia, Pa. 19144.

the psycho-physiological factors in-
volved in sexual behavior and contra-
ceptive practices. Nor can variations in
fertility be understood unless marriage,
family, the formation and dissolution of
conjugal unions are taken into account.
These . . . are determined to a great
extent by cultural patterns” (2).
RAYMOND B. ALLEN
2700 Q Street, NW,
Washington, D.C. 20007
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Progress toward Abatement of Air Pollution

For many years air pollution steadily grew more severe. Photo-
chemical smog of the type so prevalent in Los Angeles was noted with
increasing frequency in many states. In some metropolitan areas such
as New York a different kind of pollution problem arose from inter-
actions involving particulate matter and SO,. Primary sources of SO,
are coal and residual oil, both of which often have a sulfur content
higher than.2 percent.

During November 1966 an unusual weather condition led to very
heavy pollution around New York City. Excessive morbidity and mortal-
ity were attributed to the episode. At the urging of Mayor Lindsay
the major local electric power utility, Consolidated Edison, agreed to
limit the sulfur content of the fuel it burned. Beginning in October
1967 the utility started to use residual oil having a sulfur content of no
more than 1 percent. A federally sponsored abatement council recom-
mended that by October 1969 the sulfur content of fuel oil for space
heating should be limited to 0.37 percent. However, it was realized
that sufficient fuel oil with this low sulfur content would not be avail-
able in time. The deadline was accordingly abandoned, but a new one
will be set soon.

Standards in neighboring New Jersey are more definite. By May
1968 no fuel oil containing more than 1.0 percent of sulfur may be
purchased for use, and the allowable content drops to 0.3 percent by
1 October 1971. The new standards will have sizable economic conse-
quences. Unless desulfurization of flue gas becomes fairly cheap and ef-
fective, the use of oil in New York will be curtailed. The cleaner fuel
oil will be more expensive, and the oil companies will be forced to
build new refining facilities costing hundreds of millions of dollars.

The efforts of the mayor and his pollution control administration
have been successful in eliciting the cooperation of other large con-
sumers of fuel besides Consolidated Edison. As a result SO, emissions
in New York City have already fallen by 25 percent.

Another major area in which progress has been made is that of the
control of emissions from automobiles. The principal pollutants from this
source are hydrocarbons, CO, and NO. A complex interaction between
sunlight, the hydrocarbons, and nitrogen oxides leads to photochemical
smog.

As J. K. Patterson has said,* “The unwonted automotive emissions
are not the inevitable result of the gasoline engine combustion process.”
The combustion of gasoline to form CO, + H,O can be carried out,
in an automobile, to give very little CO and unburned hydrocarbons.
However, “the simplest, lowest cost, most foolproof way of providing
flexible engine performance is to supply a little more fuel . . . under
some operating modes than would be necessary if the engine combustion
conditions were ideal.” The automobile manufacturers, under federal
pressure, have been finding ways to improve combustion efficiency and
ways to suppress the emission of hydrocarbons. Thus the vehicle of 1960,
before emission was subject to control, emitted an exhaust containing 3.5
percent of CO and 900 parts of hydrocarbons per million. The 1968
models must meet standards of no more than 1.5 percent of CO and
275 parts of hydrocarbons per million.

If the momentum for abatement of pollution is to be maintained, the
public must continue to demand improvements. However, where signif-
icant progress is being made, the pollution control agencies and the com-
panies involved merit more recognition and commendation than they
have received thus far.—PriLip H. ABELSON

* J. K. Patterson, “Progress in Conserving the Air,” address presented 9 March 1968 in
Houston, Texas, before the National Wildlife Federation. Dr, Patterson is Coordinator for
Conservation Technology, Esso Research & Engineering Company.
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