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continued excellence of years past, for the years to come. . ) ) )
More than a century old, S&S combines the precision of Swiss-made filter folding machines with
the quaintness of a swift running New Hampshire stream. A picturesque stream whose clear waters

are used for product testing.

iltration’s oldest, most reliable name has a brand new look. Crisp, clean and modern,
it visually reflects the traditional dependability of all S&S products which continue to
be of the very highest quality. Their consistent fineness and high performance rate have
built an enviable reputation. The new look enhances it, and is a promise of the

S&S, as always, supplies the scientific community with the finest filter papers and sorption media in
the world. It also continues its efficient, reliable and fast service.

Among the S&S line of laboratory aids
may be found :

Ash-Free and Ash-Low Filter
Papers. Ash-Free, the “Ribbon” se-
ries, is the highest grade available for
quantitative analysis, with less than
0.007% ash content. Ash-Low papers,
for qualitative analysis, come as stand-
ard, hardened, and high wet-strength.
Average ash approximately 0.04%.
The reliable, high quality of S&S fil-
ter papers cause industries continually
to find wider uses for them. Especially
so in the fields of electronics, aero-space,
air and water pollution, laminating,
plating, and chemical impregnation.

“Tear-Proof” Folded Filters. In
different densities, and sizes from 12.5
up to 32 cm. Exceptional high wet-
strength, with the advantage of a larger
effective filter area than conventional
filters. Resistant to corrosive solutions
and organic solvents.

Ion Exchange Pulps for Column
Chromatography; and Powders
for TLC. For separation and purifi-
cation of proteins, peptides, enzymes,
hormones, folic acid derivates, nucleo-
tides and other labile biological sub-
stances. Anion types DEAE, TEAE,
ECTEOLA, PEI*and QAE* (*available
only on special order). Cation types
CM and P (phosphate), possess the
property of sorbing certain cations
from very strong and weak acidic
groups. Capacities in MEQ/ G *0.1 in-
dicated.on.labels.
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Prepared Glass “Ready-Plates”
and Special TLC Powders. Media
includes cellulose powders, silica gels
and Dowex ion exchange celluloses.
Polyamid, acetylated and ion exchange
plates are also available.

Bac-T-Flex® Membrane Filters.
In awide range of pore diameters from
8 down to .005 microns. Applications
vary with porosities used. For air or
gas sampling, gravimetric analysis, mi-
crobiological examinations of fluids.
For radioactivity determinations,
STANDARD METHODS PROCEDURE
in water analysis, detection of RNA-
DNA complexes, sterile filtrations,
virus filtration of 100-250 me, protein
concentration, osmometry. Special fil-
ters available for organic solvents.

Membrane Filter Holders. Stain-
less steel or borosilicate glass, available
in 25, 27 and 47 mm base sizes. These
holders meet U.S. Government, De-
partment of the Interior, design and
composition standards, and are ap-
proved for water and waste water anal-
ysis. Osmometers, electrodialyzers and
other functional membrane holders for
the usual needs of laboratory scientists.

Bac-T-Kote® Membrane Coated

Filters. For clarification and sterili-

zation of liquids such as drugs, wines,
beverages. Membrane coated filters’
advantage is their ease of handling in
press operations. BAC-T-KOTE, with
proper support, withstands pressures
up to 88 psi.

Collodion Bags and Apparatus.
For protein concentration. S&S No.
100/ Fe Collodion Bags retain molecu-
lar weights down to 25,000. T'wo types
of apparatus are available: flat bottom
No. 100/ 1; round bottom No. 100/ 2.
Universally accepted, they are used by
both researchers and technologists.

Cellulose Acetate Membranes;
Chambers for Electrophoresis
and Immunoelectrophoresis, S&S
No. 2500 cellulose acetate membranes
constitute an ideal medium for elec-
trophoretic separations. They differ
considerably from filter paper in their
electrophoretic properties, Available in
sizes for all types of chambers.

Special S&S EA1l Chamber fea.
tures a safety interlock; full length
platinum electrodes to assure clear res-
olutions on all strips; polarity revers-
ing switch which doubles the life of the
platinum electrodes and buffer solu-
tion; “in-chamber” sample application,
with permanently fixed membrane
strip holders and guide rail, provides
for reproducible sample deposits.

S&S literature for specific items
available on request. Just note and
send name, address, institution and
field of interest to Schleicher & Schuell,
Inc. Keene, N. H. 03431.

the first name in filtration...

SCHLEICHER & SCHUELL
(603) 352-3810
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The marsh marigold (Caitha palustris),
which appears evenly yellow to the
viewer (right), shares with many other
flowers the possession of an ultraviolet
reflectant pattern (left), visible only to
insects. Such “hidden” ultraviolet pat-
terns are directly observable with a
television camera equipped with an
ultraviolet-transmitting lens. See page
1172. [T. Eisner, Cornell University]




Scientist or statistician? Some new computer

developments are changing things for the better

To the laboratory scientist, the promise of the computer is relief
from a growing burden of rather boring statistical work. He is
much less interested in the computer’s nanosecond-speed and the
bit and word-size of its memory than in its ability to accumulate
data, plot graphs, make long calculations and generally perform
the non-creative tasks that increasingly are reducing his effective-
ness as a scientist.

Given the chance, the computer can live up to its promise. But
in all too many laboratories, the computer doesn’t even stand the
chance of a trial because it creates new problems that some scien-
tists consider to be worse than the old. Chief among these is the
complexity of putting the computer to work in the laboratory—
programming it, mastering the instrument-computer and the
man-machine interfaces—which, to the scientist, is often a greater
drudgery than the manual data gathering and calculations that
the computer eliminates.

Two more or less recent advances in technology will make the
computer more readily acceptable to the reticent scientist. The
first is the small, instrument-oriented digital computer, a rela-
tively low-cost ($10,000-$20,000) machine with easy-to-use con-
trols, often pre-programmed to do a specific job . . . as in the
lunar sample analysis experiment described later. Second is the
growing popularity, at lower and lower cost, of shared-time com-
puter leasing, which reduces the physical presence of the com-
puter in the lab to nothing more complex than a typewriter-like
keyboard. When coupled with the availability of packaged pro-
grams developed by instrument manufacturers for a specific ana-
lytical purpose—as in the simulated distillation article described
next—shared-time computers will satisfy increasingly larger
numbers of scientists,

In both cases, the scientist can capture the advantage of the
computer without suffering its complications. Use of the computer
requires nothing more complex than answering a computer-initi-
ated dialogue in English and mathematical terms that are already
familiar to the analytical technique in question . . . and entering
the answer on a keyboard that requires no more than a “hunt
and peck” typing skill, )

Shared-Time A far cry from the alembic used by the 16th

_ century alchemist, the artful glassware used
Computer by the modern oil chemist for True Boiling Point
(TBP) distillation nevertheless employs the same

Helps GC basic technique: boil and condense. To this day,

s TBP distillation remains the only accepted way
Simulate to establish the basic marketing specification of
Distillation  petroleum products . . . and it leaves a lot to

be desired. Those who refine petroleum prod-

ucts don’t like it because it takes so long: TBP distillation of a-

wide-boiling distillate can take as long as 100 hours, and the re-
sults are useless in controlling the operation of a refinery. Those
who buy petroleum products don’t like it because the method is
not very reproducible, especially as it applies to the initial and
final boiling points. Those who perform the distillation don’t like
it for both of these reasons and because the procedure itself is a
long and boring task.

A group of scientists at HP’s Avondale Division have devised
a completely automatic method that employs gas chromatogra-
phy (GC) to simulate distillation and produces boiling point dis-
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tribution data more precisely and in much less time—about 10
minutes—than TBP distillation. The new methed employs the
HP 7600A Chromatograph System which is capable of automatic
unattended operation from sample measurement and injection
through GC analysis and digital readout of integration data. '

The recipe for simulated distillation with the 7600A is rela-
tively simple. After installing a non-polar column of limited effi-
ciency (most of the methyl-silane silicone rubber phases are
satisfactory), set the GC for a linear program of 6 to 10°C/min-
ute starting at —20°C, load the sample tray with as many as
36 different calibration and analytical samples, even of widely
diverse boiling ranges up to 1000°F . . . and push the start but-
ton: the rest is automatic..

The 7600A automatically injects the samples and prepares a
punched tape record of the GC retention time and area measure-
ments at precise time intervals. Complete sets of programs pro-
vided with the 7600A enable any of the principal time-sharing
computer services (including the HP 2000A Time-Shared System)
to read the punched tape data, determine the initial and final boil-
ing points of each sample, assign boiling temperatures to each
data point and print out the analysis report of boiling point dis-
tribution of each sample at 1% increments.

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

The precision of the 7600A Simulated Distillation method with
wide boiling range samples is greater than is possible by any dis-
tillation method. Its speed—an average of 10 minutes per sample

~—completely outclasses distillation methods.

This new automated Simulated Distillation method is ex-
amined in much more meaningful detail in Vol. 2, No. 3 of
Analytical Advances. Request your copy today.

Dedicated Some of the most respected scientific teams in
the U.S. and eight foreign countries are perform-

. Computer ing analytical investigations on the lunar mate-

rial returned to earth by the Apollo 11
crew. Among the 100-odd investigations
. . scheduled by NASA, a nuclear mag-
information from netic resonance (NMR) analysis will

be conducted by a Jet Propulsion Labo-
Lunar Sample ratory team headed by Dr. S, L. Manatt.
Its goal is to characterize hydrogen nuclei in lunar material and
attempt to establish whether any of it can be traced to free or
crystalline water molecules presently on the moon’s surface. The
JPL scientists will also be orr the lookout for heavy hydrogen
whose presence will allow some conclusions about the history of
the moon’s surface and about the effect of the solar wind. A study

Extracts hidden
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of oxygen-17 may give them important clues about the current
chemical environment of the moon (from surface samples) and
about the presence of a lunar sea or ocean in the distant past
(from core samples).

Present-day commercial NMR spectrometers are capable of
accomplishing, unaided, the work assigned to the JPL team with
a creditable degree of success. But when you'’re analyzing sam-
ples that cost about a million dollars a gram to acquire, you'’re
not satisfied with anything short of the best possible performance
from your analytical instruments.

In the JPL team’s quest for enhancing NMR sensitivity, they
devised a system that combines the NMR spectrometer with a
frequency synthesizer and signal analyzer under the control of a
small digital computer, the HP 2115A, dedicated to this task
alone.

The computer-con-
trolled system ex- HP 2115A
tracts very weak Digital Computer
NMR signals from
heavy noise, enhanc-
ing instrument sensi-
tivity as much as 100
times. It also per-
forms fast Fourier
Transforms of the HP 5100 NMR HP 5480
NMR signal, con- | Frequency f—f o0y noier [  Signal
verting it from time -Synthesizer Analyzer
to frequency domain,
for a further increase in sensitivity of another order of magnitude.

Here’s how it works: the computer digitally sweeps both the
frequency synthesizer and signal analyzer through programmed
frequencies. Synthesizer output excites the NMR spectrometer
which develops noise-covered resonance spikes for each nucleus
in the lunar sample; under computer control, the frequency syn-
thesizer also shifts NMR excitation between the resonance and
transition frequencies of the nucleus under observation, thereby
permitting measurement of relaxation or resonance decay times:
The NMR output signal is fed to the signal analyzer which ex-
tracts the data from the noise and presents a calibrated display
of the average signal at all times. The computer then processes
the waveform, converts it from time to frequency domain by
Fourier transformation and displays the result immediately in
analog as well as digital form. End results of computer-controlled
signal averaging and Fourier Transform is to increase spec-
trometer sensitivity as much as a thousand-fold. (Photo courtesy
of NASA.)

Detailed information on HP Signal Analyzers and Computers
is available on request. Write to Hewlett-Packard, 1507 Page Mill
Road, Palo Alto, California 94304. In Europe: 1217 Meyrin-
Geneva, Switzerland.

HEWLETT w PACKARD

ANALYTICAL INSTRUMENTS ooem



Electronic slide rule
with 11-digit accuracy

Wipe out all tediousness from technical, statistical and investment
computations with the Wang 360 electronic calculator. Time
consuming table look-up and interpolation is a thing of the past.
Wang's unique approach to data manipulation enables you to
generate VX, x?, Log.x and e* functions by simple key strokes.
Instantaneous answers are displayed in large easy-to-read
numerals with ten significant digits and self positioning decimal
(you can specify a special trig keyboard if you need

sind,cos §, sin —'x and tan —'x).

A special feature of the Wang 360 is its “scratch pad™” memory
system. Four extra storage registers hold constants, intermedicte
answers, or multiple results, for recall as you need them.

Wang's building block approach gives you add-on capability for
hard copy printout, card programming, and expansion into the
powerful 370 programmable computing sub-system.

For greatest economy, up to 4 keyboards operate concurrently from
a briefcase-size electronics package. Cost of Model 360 is then as
low as $1497.50 per keyboard* and Model 320 (without extra
registers) $1282.50 per keyboard.*

Call your nearest Wang Office.

= WANG

LABORATORIES, INC.

*Price in 48 contiguous states
and District of Columbia.

Dept. 11Q, 836 North Street, Tewksbury, Massachusetts 01876 Telephone: (617) 851-7311
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« =« @nd a memory too

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

SALES/SERVICE OFFICES

Alabama

(205) 881-5360
Arizona

(602) 274-2110
Arkansas
(501) 666-7115
California
(213) 776-2985
(714) 276-8464
(415) 692-0584
(805) 962-6112
Colorado

(303) 364-7361
Connecticut
(203) 288-8481
Florida

(305) 841-3691
(305) 563-8458
(813) 872.7347

Georgia
(404) 633-6327

Hawaii
(808) 536-5359
lllinois
(309) 673-6620
(312) 297-4323

lowa
(515) 288-5991

Kansas

(316) 262-1388
Louisiana
(504) 729-6858
Maryland
(301) 588-3711
(301) 821-8212
Massachusetts
(617) 851-7311
(617) 542-7160

Michigan

(313) 352-7112
Minnesota
(612) 881-5324
Mississippi
(601) 875-5588
Missouri

(816) 444-8388
(314) 997-5866
Nevada

(702) 322-4692
New Jersey
(201) 272-7160
New Mexico
(505) 255-5775
New York
(212) 682-5921
(516) 437-2500
(518) 463-8877
(716) 328-2510
(315) 463-9770
North Carolina
(704) 372-9660
(919) 272-5683
Ohio

(216) 331-6525
(313) 531-2729
(513) 771-3445
Oregon

(503) 297-2501
Oklahoma
(405) 524-4489
(918) 743-2571
Pennsylvania
(215) 642-4321
(717) 236-4782
(401) 4210710

Tennessee
(615) 266-5055
(615) 889-1408
(615) 524-8648
(901) 327-8241
Texas

(915) 683-3304
(512) 454-4324
(214) 361-7156
(915) 565-9927
(713) 666-2451
(214) 758-1810
uUtah

(801) 487-2551
Vermont

(802) 223-6398
Virginia

(703) 595-6777
(703) 359-6320
Washington
(206) 525-2000
Wisconsin
(608) 255-4411
(414) 442.0160
Wyoming
(303) 364-7361
Calgary

(403) 266-1804
Don Mills, Ont.
(416) 499-7890
Montreal

(514) 482.0737
Ottawa

(613) 728-4445
Vancouver
(604) 685-2835
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nlrogduces
the {irst
unbiealiable
Vo umelric

lask

Precision molded and precision
calibrated, the Nalgene® Volu-
metric Flask is in a class by itself.
It won’t etch, contaminate or

break. Repeated

autoclaving

won't affect its accuracy. Fach

flask is individually

calibrated to

better than =% of 1%o.
100 ml size now in stock, 250,

500, and 1000 ml

sizes coming

soon. Order from your lab supply
dealer . . . and specify Nalgene
Labware. Ask for our 1968 Cata-
log or write Dept.21071, Nalgene
Labware Division, Rochester, N.Y.

14602.

NALGENE LABWARE DIVISION

A NALGE
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exists. I can only echo the warning of
Auden—if we concern ourselves with
“scales too gigantic or dwarfish,” we are
in danger of being totally ignored by
a world that can do so only at its (and
our) own peril.

EpwaArD M. GUROWITZ
Department of Psychology,
C. W. Post College,
Greenvale, New York 11548

Why Europe’s Grass is Greener

As a former Englishman and an avid
gardener who has lived in the United
States for almost 12 years, it is easy for
me to see why Abelson finds flowers
almost everywhere in Europe and sel-
dom in the United States (“Microcosms
in a world apart,” 29 Aug., p. 853). The
extremes of temperature found in most
American cities make flower growing
difficult, and an operation that requires
constant attention. In contrast, in most
places in Europe one can plant flowers
and almost forget about them. In San
Francisco, where there are not the ex-
tremes of temperature, there are flowers
that will rival any European display. A
visit to the Golden Gate Park or Union
Square should prove this point.

Perhaps Abelson has also slighted
Chicago. Recently my family and I
were in the Lincoln Park Conservatory
where we saw a breathtaking display of
orchids, and my children were able to
see bananas growing. In the zoo and
farm area one can see animals from all
over the world, watch cows being
milked, or take a leisurely row on the
lagoon. . . . I agree that there is room
for improvement, but must protest that
if the grass is greener on the other side
of the Atlantic, perhaps it is just because
the weather is more conducive to grow-
ing green grass.

CEeDRIC L. CHERNICK
Office of the Vice President,
University of Chicago,
Chicago, 1llinois 60637

Ecology Crossfire

Fahnestock (Letters, 3 Oct.) advises
us to distinguish between what is eco-
logically necessary and that which is
merely ecologically desirable, urging us
to banish emotion so that we can make
the distinction honestly. His contention
that bald eagles, for example, aren’t
really necessary leads to the view that

esthetic values have no ultimate place
in any sensible scheme for regulating our
environment; that is, we do not need
to be other than dull. Furthermore, I
wonder if it is not a bit emotional to
stump for that which is ecologically
necessary only for our exclusive selves.
If it were shown that smog had a worse
effect on man than on bald eagles,
shouldn’t some of us then promote air
pollution to prove our complete scien-
tific detachment?

Fahnestock says also: “. .. we seem
to be getting along pretty well without
the moa, the dodo, and the passenger
pigeon.” Not so. I am perfectly miser-
able without them.

C. BROOKE WORTH
R.D., Delmont, New Jersey 08314

Jukes’ interpretation of the ecologi-
cal effects of DDT (Letters, 3 Oct.)
does not conform to the prediction,
made long ago (I), that the effect of an
agent which increases the mortality of
both predator and prey in a two-com-
ponent system is to decrease the average
numbers of the predator and increase
the average numbers of the prey. This
is why the usual effects of broad-spec-
trum biocidés in simplified systems
(such as agricultural croplands) is to
increase the numbers of phytophagous
insects and to decrease the numbers of
their predators (or parasites) (2). In
ecosystems with more than two trophic
levels, this effect may act on any pair,
or on more than one pair, of species;
ecological theory at present gives no
way to predict which pair will be af-
fected most.

DDT and other persistent pesticides
mentioned by Fischer (3) are present
in almost every ecosystem (4). Hence,
whenever a species is observed to in-
crease suddenly while its predator (or
parasite) decreases, it is reasonable and
logical to propose, as Fischer did, that
a persistent pesticide may be responsi-
ble. This, of course, is only one of a
number of alternative hypotheses which
must be investigated simultaneously in
every ecological situation . . . (5).

I. C. T. NISBET
Massachusetts Audubon Society,
Lincoln 01773
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We want to be useful
.and even interesting

Selling environmental awareness

If all goes well in the next three gift-buying weeks, many
families will acquire fine new cameras.

We see an opportunity for those cameras to do a bit of
good beyond aiding the remembrance of visits, picnics, gradu-
ations, weddings, birthday parties, and sunny days at the
beach. A family camera can build environmental awareness.
It is not even necessary to wait for a sunny day.

Teach your children, says this doctrine, that any weather
can be enjoyed with a grateful, interested eye and mind. Also
any worm, any spider web, any leaf, any large rock, any small
shell. Environmental awareness makes it worthwhile to be
alive. As awareness ripens here and there into understanding,
satisfaction may increase.

A camera finder in front of the eye helps build awareness.
This has been proved in slum and suburb, and for other
aspects of reality than spider webs. It’s like the difference
between thinking important thoughts and actually having to
express them.

In the summer past, fifteen of our men were paid to spend
their time in five national parks giving shows on this theme.
Parks ought to be more than places where it is easier to smell
the next family’s cooking than at home. “Take nothing but
pictures, leave nothing but footprints,” says the National Park
Service, concerned about excessive success.

If the park visitors are lucky, it will occur to them on look-
ing at the pictures that equal beauty is also to be found nearer
home.

In a corner, a sequenator hums

Just as there are places on earth where religion has long been
automated by wind-driven prayer wheels, there is now auto-
matic equipment on sale for determining the sequence of
amino acid residues in peptides and proteins.

In the bioscience of this proteinaceous biosphere, a more
scientific activity one could scarcely ask. And it’s program-
mable. No dearth threatens of proteins worth sequenating.
A working protein is far more intriguing and important a
mechanism than a cuckoo clock. You can’t begin to under-
stand it until you sequenate it.

The celebrated Edman and Begg paper (European J. Bio-
chem. 1: 80 (1967)) laid on the line for all the world to read
just how to build an automatic sequenating machine and how
to prepare the required chemicals. Now, some three years
after the paper was received by the journal, several instru-
ment companies offer the biochemist their improved versions
of the sequenator, while we with our reagent-making experi-
ence and facilities further free him from tasks that will little
profit his reputation.

Witless bragging about abstract purity accomplishes noth-

ing more than a weak defense of unreasonable prices. We
consulted enough with the pioneer practitioners to know what
matters in Edman reagents. Then we ascertained that we were
not introducing new impediments. Now we offer in “protein
sequenation grade”:
EAsTMAN 13064 0.1% Acetlc Acid Solution in Ethyl

Acetate . . . 1200 ml/$8.50

Benzene . . . 1200 m1/$6.00

1-Chlorobutane, max. aldehyde content
0.4 ppm as HCHO. . . 1200 ml/$53.50

EAsTMAN 13067 Heptafluorobutyric Acid, no detectable RCHO
or anhydride by IR . .. 150 m1/$42.30

EasTMAN 13068 Heptane, assay 99.5% minimum by gas
chromatography . .. 150 ml1/$6.55

EASTMAN 13069 Phenyl Isothnocyanate, purified by vacuum
tion, packaged under N2...
1. 5 ml/$15.55

EASTMAN 13070 “Quadrol” (registered trademark of
Wyandotte Chemicals) polyhydroxy amine, 1.0M
in propanol : water (3:4 v/ v), pH adjusted to 9.0
with trifluoroacetic acid . . . 150 ml/$81.45

Can be ordered from Eastman Organic Chemicals, Eastman
Kodak Company, Rochester, N.Y. 14650. Minimum order $10.00.

EASTMAN 13065
EASTMAN 13066

Denial

Rumors are heard that we have dropped KobaAk WRATTEN
Light Filters. False! Long before we and others were offering
the modern multi-layer interference filter, we developed the
art of precision-dyeing 0.1mm gelatin for tailoring spectral
distribution in the visible and near-visible to a host of scien-
tific purposes. This art we continue to nurture for the benefit
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of those who don’t need a costly interference filter. Very com-
plete data in “Kopak WRATTEN Filters” (Publication B-3, $1,
from dealer or Dept. 454, Eastman Kodak Company, Roch-
ester, N.Y. 14650) . Order these gelatin filters from the dealer
who gets your Kodak film business.

Prices subject to change without (!

1099




The 4x5'lab
camera that has a mind
of its own.

It gives you
perfect exposures.
Automatically.

From cat jaw to concrete, from spleen to
diatoms, whatever you photograph in your lab
—the new model Leitz ARISTOPHOT bellows
camera with automatic exposure control takes
the guesswork out of it.

This exposure system is fully transistorized,
with a photomultiplier detector, and practically

unlimited exposure range. You get exact
exposure control independent of bellows
extension, eyepieces and methods of
illumination. Exposure control is individually
adjustable to the characteristics of each

specimen. And can also be set manually.

The ARISTOPHOT is extremely versatile.
It can be used both with a microscope and a
macroscopic setup. The film speed range is
6 ASA to 10,700 ASA. The built-in vibration
damper on the shutter gives you perfect
picture sharpness at all magnifications and
shutter speeds.

Write for complete details and
specifications to:

Jeitz

E. Leitz, Inc., 468 Park Avenue South, N.Y., N.Y. 10016
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SCIENCE

Support of Science on the University’s Own Terms

The faltering in the public support of science in America points to
a deep and disheartening conclusion: Science has established no secure
claim in its own right upon the priorities of our national treasury. A
generation of time and billions of dollars of public funds should have
secured a deeper understanding of the meaning of science on the part of
contemporary Americans. Instead, much of the actual experience has
created downright misunderstanding.

At the end of World War 11, the American taxpayer became the world’s
leading patron of science. For the next 20 years, public money flowed in
increasing volume to the support of science. The rising curve of public
support began to level out in 1965, and the support of university science
is now down about $250 million from the 1965 peak of $1.3 billion. No
one could deny that the ample flow of public funds set off a golden age of
science in America. The country’s universities and the scientific enter-
prise have yet to reckon, however, with the costs exacted by the terms on
which the funds were extended and accepted. Now that the tide is ebbing,
these costs are being revealed. It is clear that the harm done to science
and the universities at the flood far exceeds any damage at the ebb.

The scientists were content to accept funds from whatever source was
ready to supply money most generously. They thus permitted the major
funding of their work to come as a by-product of mounting public
expenditures for other purposes, especially for weapons. University
administrators, for their part, were glad to have the scientists on their
faculty take on the task of obtaining the money.

A university is a moral community, bound only by the common cause
of the increase and diffusion of human understanding. In each of our
foremost universities, the federal funding of science has exerted pres-
sures tending to divide and dissolve that frail community. At best, it has
installed and expanded scientific departments and enterprises in the uni-
versities and their medical schools without regard to the needs and priori-
ties of the university as a whole, and often without regard to the educa-
tional process. At worst, it has established in the universities entirely
inappropriate activities, motivated by the interests of the mission-oriented
granting agencies and often inimical to free inquiry and to the humanity
of science. Among the members of the faculty, the community has been
divided on the line between the arts and sciences by the meanest issue of
compensation and status, and dissolved by the transfer of the scientist’s
allegiance from his university to the invisible college of his field that
controls his financial support in Washington. Between faculty and stu-
dents, division and dissolution of the community has followed from the
drafting of our scientific resources for the escalation of violence that has
come to substitute for foreign policy over the past 25 years.

When the present crisis has passed and we can turn to the reconstruc-
tion of our universities, a first essential step will be the reconstitution of
their relations with the federal government. The initiative and decision
in the deployment of research funds must be restored to the universities.
Administrators and scientists must insist that public funds be supplied
on terms that respect the independence of the scientist and the autonomy
of his university. If these are to be the terms, then the public at large
must be persuaded soon that science is an enterprise to be supported
as an end in itself, as an exercise of the capacity that most nearly makes
each of us a human being, as an expression of the civilization of our
society.—GERARD PIEL, Publisher, Scientific American

This editorial is adapted from remarks made on the occasion of his acceptance of the
Arches of Science Award of the Pacific Science Center, Seattle, Washington, 21 October
1969.



Mettler fits economy plus performance
into your balance budget.

Want weighing performance, but wor-
ried about exceeding your budget?
Here are 38 solutions to the balance
buyer's dilemma. Mettler's 16 top-
loading and 22 analytical balances.

SPEED + PRECISION
= PERFORMANCE

Our top-loaders are tops when it
comes to speed and weighing ease.
Put the sample on the pan. Then read
the weight. If you are filling a con-
tainer to a target weight, Mettler’s
helpful filling guide shows the approx-
imate weight on the pan throughout
the filling . . . without interruptions.

Newest of the Mettler top-loaders is
Model P162. It weighs up to 160 g
with a precision of =1 mg and fea-
tures 10-g taring ability. Like other
Mettler top-loaders, it provides digi-
tal and analog readout. Your new
personnel will get the same precise
results as the old hands in the de-
partment.

MANY TO CHOOSE FROM

Select the balance you need for your.
work from one of our top-loaders.
We have one that weighs to 10 kg;
another that takes arithmetic out of
weight loss studies. Some automatic-
ally compensate for changes in level.
All will carry out five types of weigh-
ings. Weighing unknowns. Check-
weighing. Weighing-in. Batching.
Weighing objects below the balance.
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THE ECONOMICAL ANALYTICALS

One of the major features of all
Mettler analytical balances is the im-
pressive precision-capacity ratio. Take
our low-cost Model H10. It weighs to
0.1 mg over the 0 to 160-g range.
That’s one part in 1,600,000.

You get two balances for the price of
one with our Mettler Model H20. It
combines the capacity of a macro
analytical with the precision of a
semi-micro. Some Mettler analyticals
give an instant reading of the approx-
imate weight on the pan. We call this
feature preweighing.

WEIGHT WATCHING MADE EASY

With digital readout — standard on
many Mettler analyticals — you’ll
weigh with unsurpassed speed, con-
venience and accuracy. A filling guide

cuts your weighing-in time by 50
percent. Optical taring allows you to
compensate for container weights.

Need clearly printed records of your
weighings? Check our Models H10P
and H20P which print out results on
adhesive-backed paper. Then there’s
our sophisticated H20E electronic. As
it weighs, it generates an analog sig-
nal which can be fed to compatible
instrumentation such as recorders. The
H20E can also be interfaced with
computer or other control equipment
to continuously monitor and keep
weight changes within predetermined
limits.

There are more: from our $550 basic
balance that’s ideal for classroom use
to our $2,550 ultra-micro with =0.1
microgram precision.

Write Mettler Instrument Corporation, 20 Nassau Street, Princeton, New Jersey 08540
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