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J-21—the first beautiful centrifuge

Not only beautiful, but tough —built with our 20 years of ultra-
centrifuge know-how, The J-21 does more work because it accel-
erates and decelerates faster than older centrifuges. It provides
speeds to 21,000 rpm, forces to 50,000 g, and processes volumes
to 3 liters. It will handle advanced accessories like zonal, continu-
ous-flow and re-orienting rotors. You get an easy-to-set refrigeration
system, extra long brush life, and a 7 year warranty on rotors .You save
floor space with its compact cabinet, and gain work space with its
handy top.

The cost? Our special introductory price in the U.S. and Canada
is only $2,765. Beautiful! Write Spinco Division, 1117 California
Avenue, Palo Alto, California 94304, for Data File J-21.

S Yol 45s=180 INSTRUMENTS, INC.

Helping science and industry improve the quality of life.
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TH ERMOLYNE makes the widest line of

dependable magnetic stirrers available anywhere

STIR-PLATE — is an excellent heater and/
or stirrer able to reach 371C (700F) and
stir strongly in viscous solutions at the
same time. 7%" sq. top reaches 700F
rapidly. Best slow speed stirrer; strong
torque, precise control. Perforated stain-
less steel case is cool, strong. With 2
stir-bars. $102.00

MIDGET STIR-PLATE — Cast aluminum top
just 3%2” sq. delivers 260C (500F) in only
10 min. Ideal for racks at 2%z lbs. Pre-
“cise control to + or — 3C (5F). Stirs
strongly, or gently; stays locked in phase
as slow as 60 rpm. Heating or stirring
are stepless and independent.  With
stir-bar $79.00

MAGNETIC STIRRER — Strong stirring tor-
que derives from large Alnico driving
magnet—keeps stir-bar locked in phase,
Stirring is stable at slow speeds. Step-
less speed control ranges from 60 rpm up
to 1500. Perforated stainless steel case
cools motor and controls.

Strong attractive case. With 2 stir-bars.

$47.00

STIR-MATE MAGNETIC STIRRER — Small
diameter (4%") and light weight (1%
Ibs.) fit confined spaces in support set-
ups where light weight is vital. Hanger
permits stirring on its side; stirs strongly
through heating mantles and lab dishes.
Excellent slow speed stirrer; strong coup-
ling and stepless control with 2 stir-bars.

$42.00

STIR-LIGHT — “Titration” end points are
made easier with cool diffused light and
precise stirring control. Powerful stirrer
churns glycerine at 400 rpm, yet is fine
<low speed stirrer.  Stepless control.
Cool light cuts heat to sensitive samples;
$S case is perforated to cool controls and
top. With 2 stir-bars________ $71.00

NUCERITE STIR-PLATE — Ceramic/Metal
top plate is noncorrodible and has the
strength of steel. Controls offer high
accuracy for heating and stirring with
broad, even heat distribution plus power-
ful stirring action.

Unit complete $125.00

Write for b(Ue/ Catalog
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Anyway you shake it...we make it

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

Incubator Shakers Reciprocating Shakers

Water Bath Shakers

Model G-76
Gyrotory Water Bath Shaker

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

Model G-86

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

Model RW-650

Reciprocating Water

Bath Shaker

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

we’ve got a lot more.

Gyrotory Shakers

Model G-2 :
Portable Gyrotory Shaker

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

Model G-10

Gyrotory Shaker

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

Model G-11

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

Model G-50

Gyrotory Tier Shaker

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

If these don’t shake you up,

Send for 132 page catalog MPS/ 1170.

Model G-25
Incubator Shaker

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

Model G-24
Environmental
Incubator-Shaker

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

Model G-26

PsycroTherm
Incubator-Shaker

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

NBS

NEW BRUNSWICK SCIENTIFIC CO.,INC.

Model R-7
Reciprocating Shaker

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

Model R-82

Double Tier

Reciprocating Shaker

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

Model W-8
Twist-Action Shaker

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

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

1130 SOMERSET STREET, P.O. BOX 606/
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A 1 MV Digital Data Acquisition
System priced at $3,540%?

Esterline Angus must be kidding.

Not at all! We’ve got the most compact, fea-
ture-packed 5 to 20 channel Digital Data
Acquisition System available today.

Our Model D-2020 has low level signal
conditioning available for each channel.
You can switch select 1, 10 or 100 MVDC
full scale with 200% over-range. These low
level inputs eliminate external signal ampli-
fication which is required to adapt to high
level inputs of more expensive competitive
units.

We've also got a real time, solid state
clock (nixie tube display); a 20 column

printer with floating decimal; adjustable
frame scan rates, and 100 megohm input
impedance.

The entire Esterline Angus Digital Data
Acquisition System is contained in an at-
tractive housing that’s 17" wide, 7” high,
16%s” deep.

For more information, call or write for our
colorful catalog.

*Price of basic five-channel system which is wired to ac-~
cept 20 channels of data. You can add an additional 15
channels with plug-in boards. They are available at $250
per five-channel board.

ESTERLINE ANGUS

DIVISION OF ESTERLINE CORPORATION
Box 24000 - Indianapolis, Indiana 46224
Telephone 317/244-7611

ESTERLINE
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If everyone were easily satisfied,

Zeiss microscopes are made for the mi-
croscopist who demands the best. Re-
gardless of what Zeiss microscope you
buy, you get the world’s finest optics. And
you get the ultimate in mechanical preci-
sion. Simply to look through the optics and
to touch the focusing knobs on any Zeiss
instrument is proof enough.

Our Universal Microscope is exactly
what its name states —it is universal, and
universally accepted for all applications.
But we also offer another instrument, the
WL, that for many applications is in the
same class. Even if you normally find sat-
isfaction hard to come by, you'll find it eas-
ily with one of these microscopes. Which
one depends upon what you want to do.

The Zeiss WL Microscope
The WL is an outstanding instrument for
most transmitted-light applications, in-

The Zeiss WL Microscope

cluding: brightfield, darkfield, phase con-
trast, Nomarski interference contrast,
fluorescence, polarization, microprojec-
tion, photomicrography.

A look at just a few of its key features
will give you an idea of its excellence:

1. Objectives —the most essential
component of any microscope. Zeiss ob-
jectives are world-famous for their quality.
Available for the WL is a complete line of
Planapochromats from 4/0.16 to 100/1.3
—and only Zeiss can offer so many. Com-
plete lines, too, of Neofluars, Planachro-
mats and Achromats. Each, in its class, is
the world'’s best.

2. Brightfield—Phase Contrast—
Nomarski Interference Contrast without
changing condensers or objectives. And
there’s no need for a centering telescope
either, because the exclusive OPTOVAR

Circle No. 15 on Readers’ Service Card

Magnification Changer has an auxiliary
lens for centering the light ring on the
phase ring. The OPTOVAR also lets you
easily change magnifications without
changing eyepieces.

3. Stages —Rotating and Centering,
Mechanical and Gliding, Polarizing—the
most versatile, the sturdiest and smooth-
est made. Even if you exert pressure on
these stages, they won't slip .

4. Attachments —There are cameras
(35mm, 4 x 5, Polaroid®, motion picture
and video), auxiliary binocular and mo-
nocular tubes, projection screens, draw-
ing attachments, a refractometer, etc.,
etc.—just about anything you might ever
want.



there would be no need for Zeiss.

The Zeiss Universal Microscope

With the Universal, you can do all the
things in transmitted light you can do with
the WL—plus a few others. What's more,
this is a truly great instrument for re-
flected light. Perhaps its outstanding fea-
ture (aside from the magnificent optics
and extra-sturdy stand) is the fact that you
can switch from reflected to transmitted
light, or vice-versa, just by flipping a lever,
without changing light sources.

Let's take a closer look at the Zeiss
Universal Microscope :

1. Objectives —the same great objec-
tives as the WL has. And, in addition, a full
line of Epiplans for reflected light work, and
famous LUMINARS for photomacrography.

2. The Microscope Stand—the sturdi-
est stand of any desk-top microscope. This
extra stability allows use of the Microscope

The Zeiss Universal Microscope

Photometer for both reflected and trans-
mitted light, and is of benefit if a great
deal of 4 x 5 or motion picture photogra-
phy is employed. :

For reflected light, more intense light,
or fluorescent illumination (including
phase-fluorescence), the special illumina-
tors, rather than being accessories, be-
come part of the instrument, contributing
to its ease-of-operation, compactness and
sturdiness.

3. Attachments —The same cameras,
projection screens, drawing attachments,
etc., as for the WL—plus the Microscope
Photometer and the Microhardness Tester.

To sum up, the Universal is the instru-
ment to buy when your applications are
truly universal, when you have to switch
from one mode to another during your
work. The WL is superb if you are mainly

concerned with transmitted-light micros-
copy. But no matter which Zeiss micro-
scope you choose, we know you'll be
satisfied. Because both are made specifi-
cally for the microscopist who is hard to
satisfy.

For more information on the WL or
Universal (or on any of the others in our
line) write Carl Zeiss, Inc., 444 Fifth Ave-
nue, New York, New York 10018.

Nationwide Service.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.



Within our scope...

electron scanning microscopy
electron mirror microscopy
scanning and transmission microscopy

Our new AMR 900 uniquely combines electron Our new SEM attachment (added to either the
scanning with mirror microscopy. Continuous EM 200 or EM 300 high resolution electron
magnification from 5x to 100,000x. Resolution to microscope) uniquely combines scanning elec-
200A. Permits non-destructive testing of elec- tron microscopy with transmission electron
tronic components in the mirror mode. microscopy. In the scanning mode, magnifica-

tion to 100,000x, resolution as low as 250A.

Fatigue Fracture Striations 5000X (SEM) Latex. 30,000X
(Sample could not be replicated)

Write, wire or phone today. Our 39 field
service offices here and in Canada are
resolved to help you.

PHILIPS
ELECTRONIC

INSTRUMENTS

750 S. FULTON AVE., MT. VERNON, N.Y. 10550
A DIVISION OF PEPI, INC,
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Once an LKB Uvicord ultraviolet monitor has
been installed people seldom look at the
back—that's why we are giving you the chan-
ce to see it before yours is installed.

LKB designed the Uvicord to be fully compa-
tible with all kinds of recorders; you will find
three signal outlets on the back. One of these
will fit your recorder, no matter what type it
may be. A further example of the versatility
of LKB instrumentation, which will operate in
any system your laboratory may possess. A
factor worth considering, when you weigh up
the other features: stable base line, high sen-
sitivity and sharply-defined bandwidth.

Sales and service in USA: New York, Boston, Chicago,
St. Louis, Atlanta and Houston; in Europe: Stockhoim.

The Hague, Copenhagen, Rome, Vienna, London, and
throughout the world.

| P} U 33 N THE SERVICE OF SCIENCE

N~

1KB INSTRUMENTS INC. 12221 PARKLAWN DRIVE, ROCKVILLE, MD. 20852
11744 WILSHIRE BLVD. LOS ANGELES, CALIF. 90025
6600 W. JRVING PARK RD., CHICAGO, ILL. 60634
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For laboratories that
don’t need an‘expensive’
top loader. yet can’t use

The new Sartorius 1100.

Only *425. |

Why pay for an expensive balance your lab may
not really need? Why buy slower and cruder equip-
ment that doesn’t meet today's standards? Sartorius
solves the dilemma with its new Series 1100 top-
loaders — the first balances to bridge the gap
between modern design and low price.

At only $425, the Series 1100 offers many feo-
tures usually found only on more expensive, sophis-
ticated weighing instruments. For example: all-digital
readout; results in less than 3 seconds; wide-range
mechanical taring; fast, easy operation with no
weights to handle and not even any dialing of built-
in weights. It's a torsion-type balance, and the
optical scale covers the entire weighing range.

Available in three different capacity/accuracy

ratios—1000g/0.1g,200g/0.015g and 100g/0.01g
—these new, reasonably priced balances are ideal
for a variety of applications, from student use and
research to quality control weighings.

If you're in the market for a new balance for
weighing in the range from less than 100 grams up
fo 1500 grams, you really ought to find out more
about the new Series 1100. We'll be happy to send
you complete literature and our free 52-page
catalog. Just write: Sartorius Division, Brinkmann
Instruments, Cantiague Rd., Westbury, N.Y. 11590.

sartni)rius balances



see how
clearly

you can see
how deep
our new
cage

is?

You're looking through our new
deep plastic cage for rodents. It clearly
anticipates new public law
requirements. It all adds up to new
convenience for you: More room under
the feed hopper. More usable floor
space for your research animals. Or
more room for additional animals.

It's from Lab Products, Inc., a new
company of experienced people with
new ideas for your animal care needs.
We offer a broad-line of plastic cages,
accessories, bedding (e.g., ab-sorb-dri®),
and special animal care systems.

We've got them all in a new catalog.
For your copy, write or phone Doug
Anderson, Lab Products, Inc.,

633 Midland Avenue, Garfield, N.J.
07026. Phone: 201-478-3000.

lab products
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Recalcitrant Honey Bees

The fine discussion by Gould et al.
(I) is a worthy continuation of the
series by Von Frisch (2) and Wenner
et al. (3) which 1 have followed in
Science with fascination. Gould points
up the ever greater ambiguity of honey
bee behavior, an ambiguity that may
be unresolvable, considering that we
scarcely understand rat behavior, much
less our own.

The following experiment in the
genre is unusually clear-cut, however.
I placed a hive of honey bees (Apis) in
the middle of a large open field (1
hectare, or 10 meters > 1000 meters),
then walked to one end of the field and
constructed a feeding station. No sooner
(5 to 30 seconds) had I placed the feed-
ing solution in the dish, than the entire
swarm of bees descended and began to
feed. They apparently had been waiting
nearby in a tree. I was unable to repeat
the experiment, because, when they
finished, the bees left and have not been
secn since (by me), no doubt being im-
patient of such pointless (to them)
games, or afraid of being “discarded”
(/, p. 547). This may or may not be
true.

Several things are immediately clear.
Bees always seem to know a little better
than the experimenter just what they
are about. They seem to think along
somewhat the same lines that we do, but
to a little better effect. And they pursue
their ends doggedly, altering their re-
sponse to fit the situation, being alto-
gether humorless, at least under scru-
tiny.

My own experiments in this field
have thus ended. I should advocate,
however, that the funds for ABM and
SST be diverted to other scholars inter-
ested in apiology, a pleasant occupation
and a less harmful one (except to bees).

Frep G. HiLL
14 Cottage Grove Avenue,
South Burlington, Vermont 05401
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Brutus Struck Down

In his editorial “*Science: Attack and
defense” (14 Aug., p. 633), Thimann’s
logic slipped a little with his conclu-

sion, “No, the only effective defense of
science is through strengthening science
itself.” And by this he means, among
other things, “our devotion to our re-
search and teaching . . . and lively
awareness of useful and humane appli-
cations.” I doubt if one can teach sci-
ence to alert college students today
without extending the boundary of sci-
ence to include, as an intrinsic part of
cach discipline, the value judgments
concerning the place of one’s subspe-
cialty within the societal perspective.
Useful and humane application is main-
ly what the nonscience community is
asking for. Science shares the responsi-
bility for the utilization of knowledge
and its best defense is to attack the two-
valued, but obsolete, split between sci-
ence and society.

STANFORD C. ERICKSEN
Center for Research on Learning and
Teaching, University of Michigan,
Ann Arbor 48104

Look here, Professor Thimann, you
and I are in our 60’s—not far from
death. We may die like animals, not
knowing where we came from or where
we are going. It cannot be too soon
for us to demand that science and
religion find out why we are here and
where we are going. In your “only
effective defense of science,” you com-
pletely overlook the idea that science
is the means and method for discover-
ing’s man destiny. Science uninvolved in
a search and conquest of man’s place
in the universe is a science beheaded.

Science has failed to integrate with
religion. Instead, theology, the author-
itative type of thinking of Aristotle, is
still the method of religion. Science is
actually inseparable from religion; sci-
ence should be the method, and reli-
gion the goal in the search for the
meaning of life. But currently in the
United States, science is mostly the
basis for technological progress and
industrial wealth. Nowhere is science
basically the means for discovering the
creativity of our universe. . .

B. B. STOLLER
Stoller Research Company,
Post Office Box 1071,
Santa Cruz, California 95060

Thimann’s fine message on behalf of
science should be taken to heart by all
who read it. His recommendation, how-
ever, that we emulate Brutus in disre-
garding threats is rather dangerous. Let
us review what happened to “the noblest
Roman of them all.”

An impractical visionary of lofty

SCIENCE, VOL. 170



Tiens, une revue scientifique
francaise.

6 NOVEMBER 1970

En 6 mois, « La Recherche »
est devenue la premiere revue
scientifique de langue frangaise en
Europe.

Et nous avons tout fait pour cela.

Nous nous sommes délibérément
orientés vers I’'innovation scienti-
fique et technologique.

Nous avons diversifi¢ nos som-
maires pour aborder tous les aspects
de la recherche fondamentale ou
appliquée.

Et nous avons choisi, pour cha-
que discipline, de dégager I’essentiel
d’une actualité souvent surabon-
dante : vous ne pouvez pas lire les
deux millions d’articles originaux
qui paraissent chaque année dans
le monde.

Aujourd’hui, « La Recherche »
a pris place parmi les grands de
I’information scientifique interna-
tionale.

Maintenant, nous pouvons
venir chez vous.

Apres tout, nous parlons le
méme langage.

Mé&me si nous écrivons en
frangais.

Que trouverez-vous dans « La
Recherche »?

Un entretien avec ’actualité.

Chaque mois, les hommes en-
gagés dans le processus d’innova-
tion scientifique et technique
exposent leurs travaux, leurs pro-
jets ou leurs idées.
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Les fronts de recherche.

Des articles de synthese vous
informent sur tous les secteurs ol
une mutation s’amorce.

Le dossier du mois.

Sur un grand sujet, un ou plu-
sieurs spécialistes frangais ou
étrangers font le point des décou-
vertes successives, de leurs consé-
quences théoriques, de leurs ap-
plications et de leurs retombées
économiques.

Le magazine.

Des articles brefs de nos cor-
respondants rendent compte des
découvertes et hypotheses dont
on commence a parler.

Les nouvelles de France et de
I’Etranger.

Une revue mensuelle des tra-
vaux, des résultats dont on ne
parle pas encore.

C’est tout cela « La Recherche ».

Avec,en plus,des rubriques
réguliéres : congrés importants,
bibliographies internationales,
tribunes libres, etc.

Je désire profiter d’'un abonnement
d’un an (11 numéros) a “La Recher-
che™, au prix spécial de lancement de
$16.00.

Profession .

Fonctienot' spécialité .-+ .=
Rue
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ideals and great courage, Brutus could
not make a lasting impression on his
listeners in the populace, who were
easily swayed against him by the dema-
goguery of Mark Antony, a practical
politician, So they turned furiously on
Brutus, who was termed a traitor (Act
III, Scene ii, 158 et seq.). He was over-
whelmed in battle, and committed sui-
cide by falling on his sword, a day after
making the speech quoted by Thimann.
Although “arm’d so strong in honesty,”
Brutus failed to persuade the public of
the validity of his struggle against
tyranny.

The play ends with Antony and
Octavius shedding a crocodile tear on
the corpse of Brutus, whose death they
have encompassed. They then depart to
consolidate their political victory.

THOMAS H. JUKES
Space Sciences Laboratory,
University of California,
Berkeley 94720

Thimann likens the upright scientist
to Brutus, saying,

There is no terror, Cassius, in your threats,
For I am arm’d so strong in honesty,
That they pass me by as the idle wind.

Thimann evidently is of those who be-
lieve Brutus was an honorable man.
Let us all hope that scientists, including
Thimann, realize that they can be and
are being used by societies and groups
for political ends. They, like all men, are
political, and have opinions with *“pre-
cisely the same worth as those of other
citizens.” The moment any person or
group becomes so assured of his indubi-
table honesty, his objectivity, his claim
to act in Truth that he forgets his re-
sponsibility for his creations and for
their use, the time is ripe for him to do
much worse than be “politicized,” or
retreat into a monastic cell—it would
be time for him to follow in the steps
of Brutus.

JARED SPOTKOV
10491 Kinnard Avenue,
Los Angeles, California 90024

I never intended to put up Brutus as
a patron saint of scientists. Cassius was
almost equally wise. However . . .

... Brutus, |

Made I an error when I quoted you?

‘Twas but for your fine words, not for
your fate,

For men have long enjoyed Will Shake-
speare’s words,

So pithy and so true. But tell me, pray,

What would you do if you could live again

Those fearsome days? Would you your
best ideals
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PEQUANNOCK, N. J. 07440
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Forswear, and let your critics have their
way,

Till you demean your calling in vain hope

Of sharing theirs?

Brutus:

I would not if I could,

For I can strike a stronger blow for Man

By doing what I best have learned to do

And making it my life, than giving heed

To ev’ry thoughtless wight who may re-
proach

Me and my science, with false cries of
shame

And guilt we feel not. Did not Cassius
say,*

“Of your philosophy you make no use

If you give place to accidental evils”?

KENNETH V, THIMANN
Office of the Provost,
Crown College, University of
California, Santa Cruz 95060

* Julius Caesar, Act 1V, Scene iii

France: Reducing the Ratio

According to a letter addressed by
Prime Minister Jacques Chaban-Delmas
to the French University Teachers
Union (see Le Monde, 19 Sept.), there
are this year, in the public higher edu-
cation system, 38,102 teachers for
679,000 students. That makes a stu-
dent-faculty ratio of about 18 to 1 and
not the preposterous figure of 80 to
1 cited by D. S. Greenberg in “Aca-
demic finance . . .” (14 Aug., p. 658).

S. WOLFENSTEIN
Département de Mathématiques,
Faculté des Sciences de Paris,
9, quai Saint-Bernard, Paris 5¢, France

Molecular Biology:
Origin of the Term

In the September 1970 issue of
Physics Today, in an article “The fu-
ture of physics,” Freeman J. Dyson, of
the Institute for Advanced Study at
Princeton, speaks of the disapproval on
the part of his physicist friends of the
fact that Sir Lawrence Bragg, the di-
rector of the Cavendish Laboratory,
was interested in supporting -activities
in a field which, Dyson states, did not
“even have a name when Bragg was
appointed in 1938.”

Dyson is here referring, as his article
makes clear, to molecular biology.
When I pointed out to Dyson that the

term “molecular biology” had in fact

been used in 1938, he wrote me that
he had based his remark on the fact

6 NOVEMBER 1970
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that an article by E. L. Hess, “Origins
of molecular biology” [Science 168,
664 (1970)] “fails entirely to mention
any use of the name earlier than that
by Astbury in 1945”; and Dyson sug-
gested that I “write a letter to the edi-
tor of Science to set the record
straight.”

My letter to Dyson contained the
following paragraphs:

Very shortly after I was appointed, in
. 1932, the director for the natural sciences
in the Rockefeller Foundation I urged the
Trustees, with the full backing of the then
president of the Rockefeller Foundation,
Max Mason, that the science program of
the foundation be shifted from its previous
preoccupation with the physical sciences,
to an interest in stimulating and aiding
the application, to basic biological prob-
lems, of the techniques, experimental pro-
cedures, and methods of analysis so effec-
tively developed in the physical sciences.

This proposal was accepted and ap-
proved by the Rockefeller Foundation
Trustees, and progress in the program was
sufficiently prompt and promising so that
when 1 drafted the “natural science” sec-
tion of the Annual Report of the Rocke-
feller Foundation for 1938 this section
began with a sixteen-page portion, pages
203-219, which was headed, in large type,
MOLECULAR BIOLOGY, the first sen-
tence being “Among the studies to which
the Foundation is giving support is a
series in a relatively new field, which may
be called molecular biology, in which deli-
cate modern techniques are being used to
investigate ever more minute details of
certain life processes.”

Thus I think that it must be conceded
that this field did have a name when Sir
Lawrence was made the Director of the
Cavendish in 1938.

WARREN WEAVER
Second Hill,

New Milford, Connecticut 06776

Yogurt Fit for an Armenian

I have read with shock the impro-
prieties urged upon your readers by
letter writers Segal and Goodman for
the making of yogurt (31 July and 9
Oct.). In all generosity, I must admit
that Evalyn Segal has genuine insights
into portions of the process. She uses
whole milk and she understands the ap-
plication of yogurt to cucumber salad.
But she recommends a dangerously im-
precise method of measuring preincu-
bation temperature of the boiled milk
and goes on to say that the milk con-
tainer should cool slowly wrapped in
“two heavy Turkish towels.” Jerome
Goodman, on the other hand, writes
that he uses “powdered skim milk”
(may my sainted grandmother forgive

my repeating such things on my own
typewriter), and then prescribes incuba-
tion at 43°C using a “thermostatically
controlled electric frying pan.”

Such things cannot go uncorrected
in a journal of science and humanism.
Whole milk is used, of course. It is
placed in a crockery bowl and mixed
with the culture. But the proper tem-
perature for the start of the incubation
period is ascertained by dipping the
elbow into the milk until one feels
a sensation neither of hot nor of cold.
Then the covered bowl is wrapped,
first, in the second section of The New
York Times, and, over that, a baby
blanket made of virgin wool given in a
layette 12 years earlier by an aunt in
Watertown, Massachusetts. The cover-
ings are kept in place by a flat granitic
rock weighing approximately 8 pounds.
The next morning you can expect
yogurt fit for an Armenian.

BEN H. BAGDIKIAN
3210 Newark Street, NW,
Washington, D.C. 20008

Livermore Lab Response

Boffey’s article on the Gofman-
Tamplin charges against this Labora-
tory (28 Aug., p. 838) quotes me only
through the intermediary of Gofman.
The quotations in the article are not in
accordance with my memory of the
conversations,

Thus, I did not tell Gofman that “it
would be a ‘grave mistake’ for him and
Tamplin to testify before Senator
Muskie’s subcommittee last fall.” To
the best of my recollection, I did not
see Gofman between the time Senator
Muskie called him to testify and the
time he returned from the hearings.

I do not recall saying that the Labo-
ratory was a “fragile institution,” and
that we couldn’t “take a chance on in-
juring relationships between the lab and
the commission.” I thought, and believe
I said, that the Laboratory’s (or anyone
else’s) ability to get an objective hear-
ing for controversial recommendations
is “fragile,” and depends on the willing-
ness of many people to look dispassion-
ately at views to which they have given
support. In particular, I thought “that
coupling technical recommendations
with attacks on individuals and insti-
tutions could only damage this ability.

MICHAEL M. MAY
Lawrence Radiation Laboratory,
Post Office Box 808, -
Livermore, California 94550
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: Ultra Pure detectable 5kg. $ 40.65 : |
: 9627 IAdmml?I"im; Fluor- Heavy bmelals (as Pb)<0.0001%, Fe<0.00005%, CI<0.0005%, S04<0.0005%, As not 1 :g; 13.55 : |
] e, Ultra Pure detectable 5kg.$ 72.00 i
1 1
Ll .
1 1946 | Ammonium Sulfate, | Maximum limits of impurities: Pb not detectable to 0.00003%, Ca 0.000022%, Mg 0.000013%, 1kg.$ 5.00 ]
: Ultra Pure Zn 0.00014%, Mn not detectable to 0.000006%, Fe not detectable to 0.00005%, Cu not de- 5 kg. $ 22.00 1
H tectable to 0.000021% 25 kg. $ 69.00 :
1 50 kg. $110.00 1
] 1
1 7801 | Guanidine Hydro- Exceptional care In preparation reduces the content of all eight major interfering impurities. 100 g.$ 12.00 1
! chioride, Ultra Pure | UV spectra run on all batches prove conclusively that the total amount of all these im- 500 g. $ 48.00 1
: purities combined is reduced to 10-’M or even less. 1kg. $ 96.00 =
10 kg. $ 92.20/kg.
] 1
' 1
| 9530 | Sucrose, Density Special grade of sucrose, free of ribonuclease activity, for use in sucrose density-gradient 1kg.$ 9.00 ]
] gradient, Crystal- centrifugation of RNA preparations. Each lot is especially purified and assayed for ribo- 5 kg. $ 30.00 ]
: line, Ultra Pure nuclease activity. The assay procedure calls for 18 hours of incubation with RNA at 37° C 1
1 and measurement of the production of acid-soluble ultraviolet absorbing material. A lot Is 1
1 considered to be satisfactory if no acid-soluble utraviolet material is released. =
i Maximum Limits of Impurities: Heavy metals<.5 ppm, As<0.0001 ppm, RNase Activity none 1
1 M
L4 .
) 6593 | Tris, Hydrochlor- Atomic absorbance tests reflect the following results as run on a Beckman DB.G (Acetylene 100g.$ 6.50 ]
: ide, Ultra Pure Air System): maximum limits of impurities: Pb 0.000022%, Mn 0.0000021%, Cu 0.00004%, 500 g. $ 28.00 1
H Fe 0.000031%, Ca 0.000016%, Mg 0.000013% 1kg.$ 39.50 :
[} ]
| 7438 | Tris, Ultra Pure Trihydroxymethylaminomethane for buffer and enzyme use. Maximum limits of impurities: 100g.$ 4.25 ]
: Pb 0.001% max., Fe 000005% max., Ca 0.0001% max., Mg 0.0001% max., B no traces, 500g.$ 12.25 :
As no traces 10x 500 g. $§ 9.75/500 g.
1 1
d 9200 | Urea, Ultra Pure Maximum limits of impurities: heavy metals 0.01 ppm, Fe not detectable, Cu not detectable, 11b. $ 10.00 !
] y 1
1 Pb not detectable, CN not detectable. Ammonia has been added to shift the equilibrium 51b. $ 40.00 1
] toward urea formation, thus preventing decomposition as well as cyanate formation. How- 1
! ever, the ammonla has been removed in last step of purification making this material 1
= ammonia free. :
: PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. =
] ]
1 ; v 1
: Name Title. Mail Order To: :
] x
1 Department Institution
1
! Address Schwarz/M
i rZ/1ann
: Zip. Orapgqburg, New York 10962
] A Division of Becton,
1 Purchase Order Number. Dickinson and Company
1
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Vietnamese Pacification Program

Orians and Pfeiffer strayed far from
their defoliation brief in their letter of
11 September . . . There was never any
“deliberate policy of the U.S. govern-
ment to win the war by moving people
from the countryside, which we cannot
control, to the cities, which we can
control.” Quite the contrary, the aim
was to extend security throughout the
countryside, and it was to this aim
that the so-called “90 percent relatively
secure goal of 1969” referred. I should
know, as I was chief U.S. adviser to
the Vietnamese pacification program in
1967-68 when that goal was set.

Also untrue is the assertion of Hasel-
tine, Carter, and Long (Letters, 3 July)
that “the defoliation program is in large
part purposefully directed against the
rural population of South Vietnam.”
Not in my time it wasn’t (though I had
nothing to do with the program). Their
quote from Huntington is lifted out of
context to imply that it was—and still
is. Whatever else one may say about
the Vietnam tragedy, I object to as-
sertions that the pacification program
was in any way associated with de-
stroying Vietnam’s ecological balance
or society. Its purpose—and impact—
has been quite the reverse, as is now
becoming clear.

R. W. KoMER
6759 Waterway Drive,
Falls Church, Virginia 22044

Nerve Gas: Judging the Risks

In his recent article (“Nerve gas dis-
posal: How the AEC refused to take
Army off hook,” 25 Sept., p. 1296)
Carter was being something less than
objective. It is incredible, not that the
AEC refused to take on the nerve gas
disposal job, but that anyone ever seri-
ously considered using a nuclear ex-
plosion for that purpose. The report of
the Gross committee was speculative;
Carter cited no experimental data or
evidence to back up their claim that
“the results would be completely pre-
dictable.”

Carter ignores some obvious ques-
tions. Why is hauling a trainload of
nerve gas coffins 2000 or so miles west
to Nevada less of a hazard than haul-
ing them 600 miles east to Sunny
Point, North Carolina? Why is loading
a ship in North Carolina more hazard-
ous than threading coffins one-by-one
down a 6-foot diameter shot hole at

Yucca Flats, where an accidental ex-
plosion (before the shot hole could be
closed) would spray a highly lethal
geyser plume of nerve gas upwind of
at least three-fourths of the people in
the United States? Why is hydrolysis of
nerve gas under 16,000 feet of salt
water, the kinetics of which have been
thoroughly studied, more hazardous
than blowing it up in a nuclear explo-
sion underground at one-tenth the
depth, in an operation whose outcome
is purely speculative? Carter has let his
anti-Army bias hang out in clear view.
RoBERT M. LUKES
233 Bramton Road,
Louisville, Kentucky 40207

Misdirected Attribution

On page 32 of the excellent Short
History of Botany in the United States,
edited by Joseph Ewan for the Eleventh
International Botanical Congress, I find
that I am erroneously credited with
proposing the word “palynology” which
is in general use to replace the older
term “pollen analysis.” Actually the
proposal was made by H. A, Hyde and
D. A. Williams, assisted by L. J. D.
Richardson of University College, Car-
diff, Wales. It was published 28 Oc-
tober 1944 in the informal mimeo-
graphed “Pollen Analysis Circular”
(Oberlin College, 1943-53) which has
since been absorbed by the journal
Micropaleontology.

PAuL BIGELOW SEARS
Las Milpas, Taos, New Mexico 87571

Coitus-Induced Ovulation

May I urge W. Jochle (Letters, 21
Aug.) to publish all pertinent informa-
tion on any case he may have of coitus-
induced ovulation in women. If such
evidence can be provided, we will have
to completely revise our present con-
cepts on the functional and timely inter-
dependence of the pituitary-ovarian- |
endometrial physiology in women. Not
a single documented case of induced
ovulation in women has been published
in the world literature during the past
100 years even though the literature is
replete with case reports based on “old
wives tales” (male and female).

RupoLF F. VOLLMAN
Perinatal Research Branch,
National Institutes of Health,
Bethesda, Maryland 20014
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Doctor of Arts Degree

In the last few years science has been under fire because it has not
prepared to meet the changing demands of society. Higher education
has been similarly challenged on many fronts, one of the points at issue
being the narrowness of the traditional research-oriented Ph.D. program.
This challenge has been intensified recently because of a sudden and
rather dramatic tightening of the job market for Ph.D. graduates, espe-
cially in physics and chemistry.

Although this phenomenon is obviously related to the gloomy economic
outlook, it stems from the academic world’s resistance to change. But
the monopoly of the standard Ph.D. may be starting to change.

Several years ago Carnegie-Mellon University established a program
leading to the Doctor of Arts degree in the fields of history, English, art,
music, and mathematics. It is not an attempt to alter the concept or
value of the Ph.D., for the research orientation of the Ph.D. will, we
believe, keep it always as the cornerstone of scientific progress. Rather,
it supplements the traditional program with a new program designed to
prepare people for certain teaching roles and to prepare them better. The
first of these new degrees were awarded by Carnegie-Mellon University
in 1968.

While acceptance of the new degree was relatively slow at first, recently
there has been a sudden upsurge of interest. In 1969 the American
Association of State Colleges and Universities and the Council of Grad-
uate Schools in the United States formally endorsed the degree. In
October 1970 these new programs were the subject of a national con-
ference; which was sponsored by the Council of Graduate Schools in
cooperation with Carnegie-Mellon University and attended by 80 invited
participants.

Fifteen persons have received Doctor of Arts degrees from Carnegie-
Mellon thus far, and approximately 100 are currently enrolled in the
program. The program grew out of the university’s deep involvement,
over the past decade, in curriculum development and other innovative
projects with personnel from secondary schools, junior colleges, and 4-
year colleges.

The program is the university’s considered answer to alternative grad-
uate degree programs for training teachers and future leaders in sec-
ondary schools, junior colleges, and possibly some liberal arts colleges.
The concept grew out of the Carnegie Education Center, which was
established in 1966 by a grant of $1 million from the Carnegie Cor-
poration.

.Unlike the Ph.D. program, the new Doctor of Arts program essentially
eliminates the requirement to discover new knowledge by ‘“a piece of
original research,” but requires each candidate instead to develop class-
room teaching materials as a thesis project. The candidate writes a
rationale for his project, evolves teaching materials, devises appropriate
teaching strategies, develops evaluating instruments, and tests his ma-
terials in class. This work is carried out in the major-subject department
rather than in a department of education.

1 believe that this new Doctor of Arts program is an important develop-
ment, and hope it will gain broader support not only in the humanities,
fine arts, and social sciences but in the physical sciences as well.

—H. GUYFORD STEVER, President, Carnegie-Mellon University
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The SORVALL RC2-B Automatic Superspeed Refrigerated Centrifuge lets
you keep your research cool. Heavy-duty refrigeration holds rotor tempera-
ture within =1°C. of desired setting. Patented Gyro-Action Direct Drive —
the drive that has never been matched for smoothness — accepts eight
angle and horizontal rotors. New zonal capability with the SZ-14 Reorienting
Density Gradient Rotor (1400 ml) broadens the RC2-B's applications range
immensely. The RC2-B is a proven performer — there are thousands of them
in daily use. And you get a top speed of 20,000 RPM that can produce forces
to 49,500 x G — plus rapid acceleration to all
speeds. The RC2-B is automatic with all rotors.
An elevated, fully instrumented control panel,
and simplicity of operation, are added con-
veniences. Keep your research cool.
Look at the RC2-B before you buy
any refrigerated centrifuge in the
\RC2-B range. Ivan Sorvall, Inc.
Norwalk, Connecticut 06856.
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WIN A REFRIGERATOR!
WHAT’S
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A

NAME?

Help us Find a New Name for our
Cryogenic Refrigerator, and We’'ll
Give One to the Person who Supplies It!

COVER RETAINING SCREW
|

MOUNTING “

FLANGE

THERMOCOUPLE— § §
THREADED CONNECTION FOR

ATTACHING ALUMINUM
COLD TRAP EXTENSIONS

AIR HOSE (10 FT.)

OIL MIST FILTER
i

WIN this
fine product

including the choice
of cold trap extension
or any other cataloged
accessory (complete
description upon
request)...or,a
compact, office style
refrigerator.

After advertising and selling Welch Cryogenic Refrigerators for many years,
we find some people still think it's a “super ice box” or a machine which
manufactures liquid nitrogen or other coolants. BOTH ARE COMPLETELY

INCORRECT!

The Welch Cryogenic Refrigerator is
a small, compact machine which
manufactures “cold” ... —140° C
cold. |t operates automatically on
85 psi of ordinary shop compressed
air. The compressed air serves as
both its power source and coolant.

The basic unit is only 814" x 51"
x 14” and weighs only 12 Ibs. It will
operate in any position, including
upside down, and will serve as an
inexpensive, convenient replace-
ment for liquid nitrogen or other
liquid coolant in many applications
— an ever ready cold source for
cold traps and for use in mass
spectrometry, gas chromotography,
tissue freezing and many other lab-
oratory applications.

Send in your “name” entry today,
or write for literature which de-

scribes all models. ALL ENTRIES
MUST BE POSTMARKED BEFORE
FEBRUARY 15, 1971. In case of dup-
licate winners, that one bearing the
earliest postmark will win. In case
of duplicate postmark date, both
entries will be winners. Each entry
must be mailed separately — there
is no limit to the number of times
you may enter. NOTE: Each person
entering a “name" suggestion will be
awarded a Welch Duo-Seal Vacuum
Pump SelecTorr (circular slide rule
type selector). All entries become
the property of Sargent-Welch
Scientific Company.

WELCH
VACUUM PRODUCTS

SARGENT-WELCH SCIENTIFIC COMPANY
7300 N. LINDER AVENUE + SKOKIE, ILLINOIS 60076
SPRINGFIELD, N. ). » SAN CARLOS, CAL. « WESTON, ONT.
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BOOKS RECEIVED

(Continued from page 619)

lysts. Charles L. Thomas. Academic Press,
New York, 1970. xvi, 284 pp., illus.
$12.50.

The Central Nervous System of Verte-
brates. Hartwig Kuhlenbeck. Vol. 3, part
1, Structural Elements: Biology of Nerv-
ous Tissue. Academic Press, New York,
1970. xvi, 818 pp., illus. $42.

Chemistry through the Language Bar-
rier. How to Scan Chemical Articles in
Foreign Languages with Emphasis on
Russian . and Japanese. E. Emmet Reid.
Johns Hopkins Press, Baltimore, 1970.
x.i, 138 pp. $10.

The Child in His Family. E. James
Anthony and Cyrille Koupernik, Eds.
Wiley-Interscience, New York, 1970.
xxxii, 492 pp., illus. $12.50. International
Yearbook for Child Psychiatry, vol. 1.

The Community as an Epidemiologic
Laboratory. A Casebook of Community
Studies. Irving I. Kessler and Morton L.
Levin, Eds. Johns Hopkins Press, Balti-
more, 1970. xiv, 326 pp., illus. $10.

Comparative Psychology. Research in
Animal Behavior. M. Ray Denny and
Stanley C. Ratner. Dorsey, Homewood,
IlL, ed. 2, 1970. xiv, 870 pp., illus. $16.65.
The Dorsey Series in Psychology.

Computer Applications in Manage-
ment. John Birkle and Ronald Yearsley,
Eds. Brandon/Systems, New York, 1970.
166 pp., illus. $8.95.

Computer Concepts. Science Research
Associates, Chicago, Ill., 1970. x, 354
pp., illus. $9.50.

Current Topics in Radiation Research.
Vol. 6. Michael Ebert and Alma Howard,
Eds. North-Holland, Amsterdam; Else-
vier, New York, 1970. xiv, 412 pp., illus.
$9.75.

Developments in Applied Spectroscopy.
Vol. 7B. Selected papers from an annual
symposium, Chicago, May 1968. E. L.
Grove and Alfred J. Perkins, Eds.
Plenum, New York, 1970. xii, 292 pp.,
illus. $12.50.

D fferential Diagnosis. The Interpreta-
tion of Clinical Evidence. A. McGehee
Harvey and James Bordley, III. Saunders,
Philadelphia, ed. 2, 1970. xxiv, 1238 pp.,
illus. $27.

Directory of Fire Research in the
United States 1967-1969. Committee on
Fire Research, National Research Coun-
cil. National Academy of Sciences, Wash-
ington, D.C., ed. 5, 1970. viii, 376 pp.
Paper, $13.50.

The Distinctive College: Antioch, Reed
and Swarthmore. Burton R. Clark. Aldine,
Chicago, 1970. viii, 280 pp., illus. $8.95.

Dog and Man in the Ancient Pacific.
With Special Attention to Hawaii. Mar-
garet Titcomb with the collaboration of
Mary Kawena Pukui. Bernice P. Bishop
Museum, Honolulu, 1969. viii, 92 pp.,
illus. Paper, $2.75. Bishop Museum Spe-
cial Publication 59.

Drugs and Youth. Medical Psychiatric
and Legal Facts. Joseph H. Brenner, Rob-
ert Coles, and Dermot Meagher. Live-
right, New York, 1970. xiv, 258 pp. $5.95.

Electrical Aspects of Combustion.
James Lawton and Felix J. Weinberg.
Oxford University Press. New York, 1969.
xviii, 356 pp., illus. $11.20.
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Elements of Linear Algebra. Anthony
J. Pettofrezzo. Prentice-Hall, Englewood
Cliffs, N.J., 1970. xii, 292 pp., illus.
$7.95.

The Engineering Uses of Holography.
Proceedings of a symposium, Glasgow,
Scotland, September 1968. Elliot R. Rob-
ertson and James M. Harvey, Eds. Cam-
bridge University Press, New York, 1970.
xxxii, 590 pp., illus. 4 plates. $39.50.

Evaluation of Novel Protein Products.
Proceedings of an international symposi-
um, Stockholm, September 1968. A. E.
Bender, R. Kihlberg, B. Lofqvist, and L.
Munck, Eds. Pergamon, New York,
1970. x, 340 pp., illus. $18.50.

The Executive’s Guide to Successful
Speechmaking. Ewan Mitchell. Vertex,
Princeton, N.J., 1970. viii, 168 pp. $6.95.

Flora of Turkey and East Aegean Is-
lands. Vol. 3. P. H. Davis, Ed. Edinburgh
University Press, Edinburgh; Aldine, Chi-
cago, 1970. xx, 628 pp., illus. $33.50.

Fodder Plants in the Sahel Zone of
Africa. Reinhold Bartha. Weltforum
Verlag, Munich; Humanities Press, New
York, 1970. xxvi, 306 pp., illus. $22.50.
Afrika-Studien.

Fortschritte auf dem Gebiet der Neuro-
chirurgie. A symposium, Géttingen, June
1968. K. A. Bushe, Ed. Hippokrates,
Stuttgart, 1970. 332 pp., illus.

Freezing Point. Cold as a Matter of
Life and Death. Lucy Kavaler. Day, New
York, 1970. 416 pp. $8.95.

Functional Analysis. Proceedings of a
symposium, Monterey, Calif., October
1969. Carroll O. Wilde, Ed. Academic
Press, New York, 1970. x, 162 pp. $8.

The Functions of Life. A Laboratory
Guide for Animal Physiology. James D.
Witherspoon. Addison-Wesley, Reading,
Mass.,, 1970. x, 210 pp., illus. Paper,
$4.50. Addison-Wesley Series in Life Sci-
ence.

Fundamentals of Behavior Pathology.
Richard M. Suinn. Wiley, New York,
1970. x, 518 pp., illus. $9.95. Series in
Psychology.

Fundamentals of Clinical Chemistry.
Norbert W. Tietz, Ed. Saunders, Philadel-
phia, 1970. xxiv, 984 pp., illus. $26.

Fundamentals of Physics. David Halli-
day, Robert Resnick, Farrell Edwards,
and John Merrill. Wiley, New York, 1970.
xx, 828 pp., illus. $13.95.

Gonado-Thyroidal Relationship in the
Rat. Vlasta Zbuzkovd-Kmentova. Trans-
lated from the Czech manuscript by Mar-

garet Schierlovd. Universita Karlova,
Prague, 1969. 144 pp., illus. Paper, 20
koruna. Acta Universitatis Carolinae

Medica, Monographia 38.

Guide to Fluorescence Literature. Vol.
2. Richard A. Passwater. IFI/Plenum,
New York, 1970. viii, 370 pp. $22.50.

Guide to the Literature of the Sugar
Industry. An Annotated Bibliographical
Guide to the Literature on Sugar and Its
Manufacture from Beet and Cane. Com-
piled by Michael Schalit. Elsevier, New
York, 1970. xii, 178 pp. $10.

High Temperature Oxides. Part 1, Mag-
nesia, Lime and Chrome Refractories. Al-
len M. Alper, Ed. Academic Press, New
York, 1970. xvi, 358 pp., illus. $17. Re-
fractory Materials, vol. 5.

Human Chromosomes DNA Synthesis.
F. Giannelli. Karger, Basel, 1970 (U.S.
distributor, Phiebig, White Plains, N.Y.).
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If you use
any of these

gases

SEND FOR NEW
SPECIALTY GASES

& EQUIPMENT CATALOG
FROM AIR PRODUCTS

Acetylene Deuterium lodine Pentafluoride 1,3 Pentadiene
Air Dimethylamine Isobutane Perfluorobutene-2
Allene Dimethyl Ether Isobutylene Perfluoropropane
Ammonia 2,2-Dimethylpropane Krvot Phosgene
Argon Doping Gases e Phosphine

Phosphorus Pentafluorid
Boron Trichloride Ethane mg::;?; s Pl‘opgne uoride
Boron Trifluoride Ethyl Acetylene Methyl Bromide Propylene

Bromine Pentafluoride Ethyl Chloride

Bromine Trifluoride  Ethyl Fluoride gm:m:mggg; Research Grade Gases
Bromotrifluoroethylene Ethylene 3 Methylbutene-1 Silane

1,3 Butadiene Ethylene Oxide

Butane :
1-Butene il
cis-2-Butene Halocarbon—

trans-2-Butene 11, 12, 13, 13B1

cis- and trans-2-Butene 14, 21, 22, 23, 113,

Methyl Chloride
Methyl Fluoride
Methyl Mercaptan
Monoethylamine
Monomethylamine

Silicon Tetrafluoride
Sulfur Dioxide
Sulfur Hexafluoride
Sulfur Tetrafluoride
Sulfuryl Fluoride

sbot 114, 114B2, 115,  Neon Tetrafluorohydrazine
Carbon Dioxide 116, 1428, 152,  Nickel Carbonyl ~ Trifluoromethyliodide
Carbon Monoxl_de C-318, 1132A Nitric Oxide Trimethylamine
Carbonyl Fluoride Helium Nitrogen : i
Carbonyl Sulfide Hexafluoropropene  isrooen Dioxide Vinyl Bromide
Carrier Gases Hydrogen Vinyl Chloride

Chlorine

Chlorine Trifluoride
Chlorotrifluoroethylene
Cyanogen
Cyclopropane

Hydrogen Bromide
Hydrogen Chloride
Hydrogen Fluoride
Hydrogen lodide
Hydrogen Sulfide

Nitrogen Trifluoride
Nitrogen Trioxide
Nitrosyl Chloride
Nitrous Oxide

Oxygen

Vinyl Fluoride
Vinyl Methyl Ether

Xenon

Zero Gases

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

Air Products and Chemicals, Inc.
Specialty Gas Department

733 W. Broad Street, Emmaus, Pennsylvania 18049

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

tures, and gas handling equipment . . .
venient stock points and 65 district offices.

Name/Title

available nationally from con-

Company
Address

City/State

Zip

Aor Products and (Hemicats

Total Capability and Product Integrity
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Liquid Chromotography
COLUMNS

¢ Diameters: 6mm, 9mm, 15mm,
20mm, 25mm, 50mm, 75mm,
100mm

* Lengths: 15cm to 300cm

* Aqueous and solvent resistant

* Gravity or Pump operation

* No mixing volumes

* Borosilicate glass

* PVC or Teflon end plates

» Ascending or descending flow

* Flareless tubing connectors

* Optional accessories for all sizes:

adjustable plungers

water jackets .
sample baskets

column extenders

packing reservoirs

three-way sample valves

flow control valves

eluant reservoirs

gradient elution apparatus
pumps

Write for free bulletin.

— seal

GLENCO SCIENTIFIC, INC.

3121 White Oak Drive
Houston, Texas 77007
(713) 864-1212
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viii, 156 pp., illus. $9.50. Monographs in
Human Genetics, vol. 5.

International Dictionary of Metallurgy,
Mineralogy, and Geology. Mining and
Oil Industries. In four languages—FEnglish,
French, German, and Italian. Compiled
by Angelo Cagnacci Schwicker. Techno-
print International, Milan; McGraw-Hill,
New York, 1968. xvi, 1530 pp. $38.50.
McGraw-Hill Library of International
Dictionaries.

Introduction to Evolution. Paul Amos
Moody. Harper and Row, New York, ed.
3, 1970. xiv, 528 pp., illus. $11.95.

Investigation of Porphyry Copper Type
Mineralization in the Provinces of Men-
doza, Neuquén and San Juan, Argentina.
United Nations, New York, 1970. 336
pp., illus. Paper. United Nations Devel-
opment Programme.

Jean d’Alembert. Science and the En-
lightenment. Thomas L. Hankins. Claren-
don (Oxford University Press), New York,
1970. xii, 260 pp., illus. $11.25.

John Dalton and the Atomic Theory.
The Biography of a Natural Philosopher.
Elizabeth C. Patterson. Anchor, New
York, 1970. xii, 348 pp. + plates. Paper,
$1.95. Science Study Series.

Key Issues in Infant Mortality. Report
of a conference, Washington, D.C., April
1969. Frank Falkner, Ed. National Insti-
tute of Child Health and Human Devel-
opment, Bethesda, Md. (available from
the Superintendent of Documents, Wash-
ington, D.C.). xii, 84 pp. Paper, $1.

Kohlen-Wasserstoffe. Part 3. U. Bahr,
H. von Brachel, and H. Wollweber, Eds.
Thieme, Stuttgart, 1970 (U.S. distributor,
Intercontinental Medical Book Corp.,
New York). x1, 1296 pp., illus. DM 458.
Methoden der Organischen Chemie (ed.
4), vol. 5/1c, part 3.

Languages and Cultures of Western
North America. Essays in Honor of Sven
S. Liljeblad. Earl H. Swanson, Jr., Ed.
Idaho State University Press, Pocatello,
1970. xii, 288 pp., illus. Paper, $5.

Laser Physics. A. Maitland and M. H.
Dunn. North-Holland, Amsterdam; Else-
;ier, New York, 1969. xii, 414 pp., illus.
21.

Learning: Theories. Melvin H. Marx,
Ed. Macmillan, New York, 1970. X, 340
pp., illus. $9.95.

Lebesgue’s Theory of Integration. Its
Origins and Development. Thomas Haw-
kins. University of Wisconsin Press, Mad-
ison, 1970. xvi, 228 pp., illus. $12.50.

Linear Accelerators. Pierre M. Lapo-
stolle and Albert L. Septier, Eds. North-
Holland, Amsterdam; Elsevier, New York,
1970. xxii, 1204 pp., illus. $61.

Linear Energy Transfer. International
Commission on Radiation Units and
Measurements, Washington, D.C., 1970.
viii, 52 pp., illus. Paper, $3. ICRU Re-
port 16.

Magnetic Neutron Diffraction. Yurii A.
Izyumov and Ruslan P. Ozerov. Trans-
lated from the Russian edition (Moscow,
1966). Plenum, New York, 1970. xviii,
598 pp., illus. $37.50.

Mathematical Psychology. An Ele-
mentary Introduction. Clyde H. Coombs,
Robyn M. Dawes, and Amos Tversky.
Prentice-Hall, Englewood Cliffs, N.J.,
1970. xii, 420 pp., illus. $10.95. Prentice-
Hall Series in Mathematical Psychology.

The Measurement of Sensation. A Cri-

tique of Perceptual Psychophysics. C.
Wade Savage. University of California
Press, Berkeley, 1970. xiv, 578 pp., illus.
$15.

Medical Radionuclides: Radiation Dose
and Effects. Proceedings of symposium,
Oak Ridge, Tenn., December 1969. Roger
J. Cloutier, C. Lowell Edwards, Walter
S. Snyder, and Elizabeth B. Anderson,
Eds. U.S. Atomic Energy Commission,
Oak Ridge, 1970 (available as CONF-
691212 from the Clearinghouse for Fed-
eral Scientific and Technical Information,
Springfield, Va.). x, 530 pp., illus. Paper,
$3. AEC Symposium Series, No. 20.

La Mémoire. Proceedings of a sym-
posium, Geneva, 1968. Presses Universi-
taires de France, Paris, 1970. 304 pp.,
illus. Paper, 40 F. Bibliothéque Scien-
tifique Internationale.

Metallorganische Verbindungen. Al, Ga,
In, T1. B. Béhr, P. Burba, H. Lehmkuhl,
and K. Ziegler, Eds. Thieme, Stuttgart,
1970. xxviii, 432 pp., illus. DM 155.
Methoden der Organischen Chemie (ed.
4), vol. 13, part 4.

Modern Analytical Techniques for
Metals and Alloys. Parts 1 and 2. R. F.
Bunshah, Ed. Interscience (Wiley), New
York, 1970. Part 1, xii, 440 pp., illus. $22;
part 2, xii, pp. 419-928, illus. $27. Tech-
niques of Metals Research, vol. 3, parts 1
and 2.

Molecular Beams and Reaction Ki-
netics. Course 44. Proceedings of an in-
ternational school of physics, Varenna,
Italy, 1968, Ch. Schlier, Ed. Academic
Press, New York, 1970. xviii, 440 pp.,
illus. $20.

Molecular Mechanisms in Memory and
Learning. Georges Ungar, Ed. Plenum,
New York, 1970. xiv, 296 pp., illus. $15.

Motivation and Personality. Abraham
H. Maslow. Harper and Row, New York,
ed. 2, 1970. xxx, 370 pp. Paper, $5.95.

Nebraska Symposium on Motivation
1969. William J. S. Arnold and David
Levine, Eds. University of Nebraska, Lin-
coln, 1969. xii, 334 pp., illus. Cloth, $6.95;
paper, $3.25. Current Theory and Re-
search in Motivation, vol. 17.

Nous Irons Travailler sar la Lune.
Francis Gérard. Denoél, Paris, 1970. 224
pp. Paper, 24 F.

Planning and Analysis of Clinical
Studies. Walter J. Burdette and Edmund
A. Gehan. Thomas, Springfield, Ill., 1970.
xii, 104 pp., illus. $11.75.

The Population Problem. Arthur Me-
Cormack. Crowell, New York, 1970.
viii, 264 pp., illus. $7.95.

Prenatal Respiration. Heinz Bartels,
North-Holland, = Amsterdam; Elsevier,
New York, 1970. xii, 188 pp., illus.

$11.95. Frontiers of Biology, vol. 17.

Principles of Business Data Processing.
Science Research Associates, Chicago, IlL.,
1970. vi, 310 pp., illus. $8.95. Workbook,
iv, 154 pp., illus. Paper, $3.96. Instruc-
tor’s Guide, iv, 128 pp., illus. Paper, $2.

Progress in Mathematics, Vol. 6, To-
pology and Geometry. R. V. Gamkre-
lidze, Ed. Translated from the Russian
edition (Moscow, 1967) by N. H. Choksy.
Plenum, New York, 1970. x, 270 pp.
$19.50.

Project Control Standards. Dick H.
Brandon and Max Gray. Brandon/Sys-
tems, Princeton, N.J., 1970. viii, 204 pp.,
illus. $10.
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THE
LUNAR ROCKS

By Brian Mason and William G. Melson,
both of the Smithsonian Institution

solar system.

this country and abroad.”—from the Preface

module on the lunar horizon.

WILEY-INTERSCIENCE

a division of JOHN WILEY & SONS, Inc.

605 Third Avenue, New York, N.Y. 10016

In Canada: 22 Worcester Road, Rexdale, Ontario

“The lunar rocks represent a unique scientific adventure and
an intellectual challenge of the first magnitude. From the data to
be extracted from them, we expect to reconstruct the story of the
origin and evolution of the moon, which will also provide signifi-
cant information about the early history of the earth and the entire

“We have endeavored to write this book in such a way that it
will appeal not only to the professional scientist, but also to the
interested student and layman. With this in mind we have avoided
technical jargon as far as possible and have tried to provide ade-
quate explanation of unfamiliar terms. We hope that the book
gives some indication of the enormous stimulation that the lunar
exploration program has provided to the scientific community, in

The Lunar Rocks contains 40 photographs including a series
showing the Surveyor Ill spacecraft with the Apollo 12 lunar

1970 192 pages $8.95

KLETT-SUMMERSON TEST KIT

NEW FROM KLETT

A Test Kit to check your Klett Summerson Colorimeter.

Set consists of 3 Glass Standards and a Filter. There are

no solutions to mix and the results are immediate.

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS © BIO-COLORIMETERS
GLASS ABSORPTION CELLS ® COLORIMETER NEPHELOM-
ETERS  KLETT REAGENTS ¢« COLONY MARKER AND TALLY

K / €. f i Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.
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Science Reprints

Reprints of the following selected articles from Science
are for sale to our readers. They may be ordered from
AAAS Reprints, 1515 Massachusetts Ave., NW, Washington,
D.C. 20005.

Copies
Ordered

G. Hardin, “The Tragedy of the Commons”
(13 Dec. 1968), 8 pages

B. L. Crowe, “The Tragedy of the Commons
Revisited” (28 Nov. 1969), 8 pages

J. Platt, “What We Must Do” (28 Nov. 1969),
8 pages

J. Blake, “Population Policy for Americans:
Is the Government Being Misled?” (2 May 1969),
4 pages .

B. Berelson, “Beyond Family Planning” (7 Feb.
1969), 12 pages

C. Djerassi, “Prognosis for the Development of
New Chemical Birth-Control Agents” (24 Oct.
1969), 8 pages

C. Djerassi, “Birth Control after 1984” (4 Sept.
1970), 12 pages

L. Eisenberg, “Student Unrest: Sources and
Consequences” (27 Mar. 1970), 4 pages

P. A. Graham, “Women in Academe” (25 Sept.
1970), 8 pages

L. B. Lave and E. P. Siskin, “Air Pollution and
Human Health” (21 Aug. 1970), 12 pages

P. H. Abelson, “Death from Heroin” (12 June
1970), 1 page 50¢ per copy

A. Crancer, Jr., et al., “Comparison of the Ef-
" fects of Marijuana and Alcohol on Simulated
Driving Performance” (16 May 1969), 4 pages

H. L. Lennard et al., “Hazards Implicit in Pre-
scribing Psychoactive Drugs” (31 July 1970) 4
pages

R. E. Schultes, “Hallucinogens of Plant Ori-
gins” (17 Jan. 1969), 8 pages

A. T. Weil, N. Zinberg, and J. M. Nelson,
“Clinical and Psychological Effects of Marihuana
in Man” (13 Dec. 1968), 12 pages

When ordering, identify each article by author, title,
page numbers, and issue date. Enclose payment with order:
do not send currency.

Prices and Terms

One reprint—$1.00 Two to nine reprints—60¢ each

10 25 50 100
reprints reprints reprints reprints

4 pages $4.00 $ 8.00 $15.00 $25.00
8 pages $5.00 $11.00 $20.00 $35.00
12 pages $5.50 $13.00 $25.00 $45.00
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Collect the LARGEST
Number of Samples
in the LEAST
Amount of Space

LINEAR FRACTION
COLLEGTORS

FRACTOMETTE 400

Here are two compact, versatile
fraction collectors designed to do
a big job in a small space. The
“Fractomette 200" uses 200 18
mm O.D. test tubes while the
“Fractomette 400"’ has a capacity
of 400 tubes. Both fraction collec-
tors provide drop, time and volume
methods of collection. Fractiens
dispense directly into the tubes
preventing cross-contamination.The
“Fractomette 200" measures only
11147 x 1714"; the *Fractomette
400" is 1714” x 2415",
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Protein Metabolism of the Nervous
System. Abel Lajtha, Ed. Plenum, New
York, 1970. xxii, 732 pp., illus. $45.

The Proteins. Composition, Structure,
and Function. Hans Neurath, Ed. Vol. §,
Metalloproteins. Bert L. Vallee and War-
ren E. C. Wacker. Academic Press, New
York, ed. 2, 1970. xx, 192 pp., illus. $10.

Psychoanalytic Interpretations. The Se-
lected Papers of Thomas M. French.
Quadrangle Books, Chicago, Ill., 1970.
xii, 560 pp. $20.

Radar Cross Section Handbook. George
T. Ruck, Donald E. Barrick, William D.
Stuart, and Clarence K. Krichbaum.
George T. Ruck, Ed. Plenum, New York,
1970. Two volumes, xlii, 950 pp., illus.
$75.

Radiation Dosimetry: X Rays Generated
at Potentials of 5 to 150 kV. International
Commission on Radiation Units and Mea-
surements, Washington, D.C., 1970. xii,
40 pp., illus. Paper, $2.50. ICRU Report
17.

Radioactive Nuclides in Medicine and
Biology. Basic Physics and Instrumenta-
tion. Edith H. Quimby, Sergei Feitelberg,
and William Gross. Lea and Febiger,
Philadelphia, ed. 3, 1970. xii, 390 pp., il-
lus. $12.50.

Random Counts in Scientific Work. Vol.
1, Random Counts in Models and Struc-
tures. G. P. Patil, Ed. Pennsylvania State
University Press, University Park, 1970.
viii, 268 pp., illus. $9.50. Penn State Sta-
tistics Series.

Red Cell Metabolism and Function.
Proceedings of an international confer-
ence, Ann Arbor. Mich., October 1969.
George J. Brewer, Ed. Plenum, New
York, 1970. xx, 390 pp., illus. $17.50.
Advances in Experimental Medicine and
Biology, vol. 6.

Regional Urban Communications. A
Special Staff Project by the Citizen In-
formation Division of Metropolitan Fund,
Inc., Donn Shelton, Director. Metropoli-
tan Fund, Detroit, Mich., 1970. xviii, 182
pp., illus. Paper, $8.50.

Review of Plasma Physics. Vol. 5. M.
A. Leontovich, Ed. Translated from the
Russian edition (Moscow, 1967) by Her-
bert Lashinsky. Consultants Bureau, New
York, 1970. xiv, 625 pp., illus. $25.

Sensory Evaluation of Food. Annotated
Bibliography. Birger Drake and Birgit
Johansson. Vol. 1, Introduction; part 1,
Physiology; part 2, Psychology. Vol. 2,
part 3, Methods; part 4, Applications;
index. xvi, 418 pp. Svenska Institutet for
Konserveringsforskning, Goteborg, 1969.
SIK-Rapport No. 255.

The Sexes. Donald E. Carr. Doubleday,
Garden City, N.Y., 1970. xii, 252 pp.
$6.95.

Silicon Carbide. I. N. Frantsevich, Ed.
Translated from the Russian edition
(1966) by Simon Lyse. Consultants Bu-
reau, New York, 1970. viii, 276 pp., illus.
Paper, $35. :

Sleep and Dreaming. Ernest Hartmann,
Ed. Little, Brown, Boston, 1970. xx, 444
pPp., illus. $12.50. International Psychiatry
Clinics, vol. 7, No. 2.

The Solid State Maser. Solid State
Physics Division, Mullard Research Lab-
oratories. Pergamon, New York, 1970.
X, 284 pp., illus. 4 plates. Cloth, $7;
paper, $5.50. Selected Readings in
Physics.

Accurate
Within 1%

HOLTER™ Precision
Roller Pumps

Designed for versatility and accurate flow
rates, the Holter RL175 Roller Pump
offers virtually non-pulsatile performance
and a wide range of flow rates—all in one
compact unit.

Flow rates can be varied from .2—2500
cc/hr, with rates adjusted precisely and
easily—and maintained within +1%. Two
separate channels permit pumping of two
dissimilar fluids simultaneously, at the
same or different flow rates, depending
on pumping chamber selection.

Unique design features include: silicone
pumping chambers which maintain ac-
curacy and elasticity for their full pump-~
ing life of up to 2,000 hours; no fluid flow
when pump is turned off; solid state cir-
cuitry for reliability. Pump may be oper-
ated in refrigerated areas and is gas
sterilizable.

Typical uses include:

3 Liquid Chromatography

[0 Bio-medical Applications

[O Organ Perfusion

[0 Pharmacological Research

[J Precipitation Analysis

[0 Solubility Determination

[0 Food and Chemical Processing
[ Water Pollution Monitoring

For further Information, call or write:

EXTRACORPOREAL MEDICAL SPECIALTIES, INC.
Church Road, Mt, Laurel Township, N.J. 08057 (609) 235-7530
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and Revolution
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X, 298 pp., illus. $22.50.
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