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Large molecules and the Analytical Ultracentrifuge

How in touch are you with recent
advances in that basic tool for
making molecular measurements,
the Model E Analytical Ultracentri-
fuge? Band sedimentation, the short
column equilibrium technique, high
temperature work with synthetic
polymers, the use of computers, di-
rect scanning and recording, higher
forces at speeds to 68,000 rpm, lower
forces at steady speeds down to 800

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY

rpm for studies of extremely large
molecules, new areas of investiga-
tion such as the correlation of molec-
ular structure with function—all are
steps forward that could very well
enable the analytical ultracentrifuge
to make a valuable contribution to
your research.

Literature Available

If you’ve not been following the

ﬁml fast-developing field of analyt-

ical ultracentrifugation, we’d
like to keep you up to date on
advances in theory, technique,
and instrumentation. One way
is to send you the new bro-
chure on the Model E. It re-
views applications, measure-
ments, and methodology, and
describes the analytical ultra-
centrifuge of today. Ask for
SB-189A.

Another way is to see that you re-
ceive Fractions®, our quarterly pub-
lication sent to users of Beckman
instruments for biochemical re-
search; a note on your letterhead to
the Editor of Fractions will add your
name to the distribution list. Extra
copies of the two most recent issues
are also available: they feature a
review of band sedimentation in
velocity studies, and a discussion of
computers and the ultracentrifuge.
Our address: 1117 California Ave.,
Palo Alto, California.

==Yl 4s3=1a 8 INSTRUMENTS, INC.

SPINCO DIVISION

PALO ALTO, CALIFORNIA « 94304



Arresting %
Discovery on

- Tumor Growth -
Ann@uncmg MMU, a tumor inhibitor from NBCO 2N
i 5 Mercaptomethyl Uracil (MMU), a new compound has \& &
just been reported. MMU displayed a marked inhibitory ¢
B activity on mouse Ehrlich Carcinoma (fluid form), moderate
¥ inhibition of Sarcoma 180 (Ascitic & Ridgeway Osteogenic
Sarcoma) and Taper Heptoma (Ascitic). MMU showed complete
inhibition of Krebs II (Ascitic Tumor). (1).
B The inhibitory activity appears reasonable in view of the fact that B
5 Hydroxymethyl Uracil occurs in DNA and hydroxymethylated S8
reactions are involved in the biosynthesis of pyrimidines. &
B Another analog which has shown powerful inhibitory action
A in biological systems, including antitumor and antiviral
) effects, is 6 Mercaptopurine. (2).
) To order, phone collect. 216-662-0212 (USA. only).
§ »  NBCo. guarantees shipment within 60 minutes of
your call. One day delivery anywhere in the 4
continental United States: 80 hours any-
i where in the world. Send forour g
i free catalog containing
more than 3000
1tems

PRICE SCHEDULE FOR:

. ' 5-Mercaptomethyl 'Umcﬂ ,
Spccxﬁcatxons' MW: 1582 C: 379 H: 338 N: 17.7

25 gram bottle s evvevoscnscsocncsococssaoso csosso gram $ 9.90 °
10 gram bottle.evvoeoaccoses ceceasessanes sesweasse gram  10.23
5 gram bottle . v.esasevcocoss cesenssscsasssssonescsase gram 10.90 °
1 gram bottle. gram 11.50

: 6 Mercaptopurine Hydrate
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These products are offered for chemical and investigational use only. The literature |
references should not be interpreted as either an endorsement or disapproval
of the biochemical by the cited investigation. Not for human use.

(1) A. Giner-Sorolia & L. Medrek, J. Med. Chem. 9 (1) 97 (1966).
(2) C. Heidelberger, D. G. Parsons and D. C. Ramy, ¥. Med. Chem. 7, 1 (1964)
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Ice crystals formed on submicro-
scopic particles of lead, from auto-
mobile exhaust, on exposure of the
particles to a trace of iodine vapor
while in a supercooled - cloud at
—15°C. There are more than 1 mil-
lion such nuclei per liter. The largest
crystal is 170 microns in diameter.
See page 1555. [Vincent J. Schaefer,
Atmospheric Sciences Research Cen-
ter, State University of New York]



The hope of doing each other some good prompts these advertisements

Microfilm outfit

We are modern marketers. We are in ““systems™ right up to our re-
ceding hairlines. We have organized a Business Systems Markets
Division and have assigned it to sit down with any respectable organi-
zational management to recommend whether and how microfilming
can most effectively and economically simplify its information-han-
dling problems. “Don’t just peddle the merchandise,” we warn the
men. One of the last stands o]l;he old ways, then, is represented by the
: following advertising ap-
proach. We here assume that
why you want a portable mi-
crofilmer, a portable micro-
filmreader,and/or alittle mi-
crofilm processing machine
for a corner of the office is
none of our business. The
very same Business Systems
Markets Division, Eastman
Kodak Company, Rochester,
N. Y. 14650, is ready to sup-
ply literature on the equip-
ment and to accept orders.

‘ The case contains a
RECORDAK Portable Micro-
filmer weighing 24 pounds.
The device accepts docu-
ments up to 12 inches wide
and of any length. It can
microfilm 60 letter-size
documents in one minute—
on two rolls of 16mm film
simultaneously if you like.
Gets its juice from a regu-
lar AC outlet.

4 This RecORDAK PRO-
STAR Film Processor needs
no darkroom. Just 134 min-
utes after you put exposed
film in, out it comes at 5 or
10 feet per minute, dry and
processed to archivalstand-
ards. It takes 16mm or
35mm film, 2 feet to 100
feet, two separate 16mm
rolls at a time if you like.

‘ This case contains a
RECORDAK Portable Film
Reader and 18,000 docu-
ments on microfilm. The
reader takes less than 20
seconds to set up. It weighs
20 pounds and enlarges
1 6mm microfilm 20 times on
a bright 9” x 12” screen. It
runs on its own internal bat-
tery. It runs on AC house
current. It also runs when
plugged into the lighter
socket in an automobile.
Press the button and race
the film until an index mark
reaches the right number
on the edge of the screen.
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Advice to holographers:

1. KopaK “Spectroscopic” Plates, Type 649-F (comparable to
flour for a baker, nets for a fisherman), can now reach you
within roughly two weeks of placing the order with your sup-
plier who, if you do not already know him, can be introduced
to you by Eastman Kodak Company, Special Applications,
Rochester, N. Y. 14650. If you require a size other than 4” x 5"
(either .040" glass or %4” microflat glass), please continue to
anticipate needs by 30 to 60 days.

2. Instructions for processing this product in a manner to yield
relief images consisting only of variations in the height of the
gelatin can be found on p. 1689 of the October, 1966 issue of
Applied Optics. Density variations are converted to height
variations with excellent linearity, leaving little other than the
gelatin itself to absorb light and apparently little that affects
its refractive index. A density of unity is translated to a relief
height of about one-half micron. Do not assume that the lin-
earity is maintained to the utmost limits of spatial frequency,
whatever they may be. If you find this technique works well
for phase holograms, the people at the address in the preced-
ing paragraph would like to know.

A corporation’s thoughts about “science”
at year’s end

A corporation is an artificial person. It can therefore aspire to
immortality. Furthermore the device affords a convenient
fagade for lively mortals.

If we hadn’t had good people we wouldn’t be where we are
today, but we don’t have enough of them to face the problems
of the years ahead.

We are getting smarter. We now understand that just people
aren’t enough. We require individuals —no two too much alike.

Ideally, we hope by these words to attract into our midst an
individual who will proceed to scientific accomplishments that
freshman textbooks of the 1990s can scarcely ignore. An alter-
native ideal outcome would be to attract another and very dif-
ferent individual who will eventually turn from direct personal
contribution to science and will wind up as chairman of the
corporation’s board of directors in the 1990s.

The effort will still have been worthwhile if it merely advises
a few scientists that our size, organic integration, and diversi-
fication mean for the individual a freedom of choice where his
scientific interests and experiences can lead him as the years
go on. We serve human needs both through the photographic
process and through technologies now grown far away from
photography. Thus we find economic support for a very broad
range of fundamental studies on which the technologies may
possibly feed. Hence the freedom in area of work.

We have come to appreciate also the need for freedom in
choosing an approach to scientific problems. Strongly moti-
vated scientists we can set free to put up to 1009, of their
working time into research. They can have assistance and
auxiliary laboratory services by colleagues themselves well
recognized as experts in their techniques—a situation that
fortunately prevails in the Kodak Research Laboratories. They
can communicate freely with peers and yet need not carry the
“teamwork” figure of speech to where one forgets his own
name in return for a dry stall and an assured bag of oats.

Anyone of any race who is approaching the threshold of a work-
ing career in chemistry, physics, or possibly in biology and who
feels himself or herself sufficiently swayed by this
eloquence to try to match interests developed in
graduate school against what we currently imagine
to be our own research interests should estab-
lish communication through Dr. Dudley B.
Glass, Eastman Kodak Company,
Rochester, N. Y. 14650.
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Ozone
Now Available
In Cylinders

A new Matheson process makes
ozone (mixed with “Freon-13®")
available in stainless steel cylinders
for convenient laboratory use. The
mixture may be stored for long
periods. Recovery is up to 15% mol
ozone. The dissolved ozone may be
used as a reactant in the liquid
solvent phase; as a gas mixture of
constant composition; as a gas by
withdrawal of the vapor, as needed,
from the cylinder.

Applications — The Matheson
packaging method gives ozone new
importance as a sterilizing agent,
water purifying agent, food
preservative, extremely energetic
oxidant, destroyer of odor-forming,
toxic and corrosive compounds,
agent for glazing and sizing plastics,
manufacture of perfume,

camphor, etc.

Shipping, Storage — Shipped in 1
liter stainless steel cylinders
providing about 10 to 15 liters of
ozone at atmospheric pressure,
room temperature. Shipped in
‘returnable carboy, packed in dry ice.
May be stored several months
using refrigeration; indefinitely at
LOX temperatures.

(“Freon-13" is a trademark of E, 1.
DuPont de Nemours & Co.)

Data Sheet, Prices — Write to
Matheson, P.O. Box 85, East
Rutherford, N. J.

K MATHESON

East Rutherford, N. J.; Cucamonga,
Calif.; Joilet, lll.; La Porte, Texas;
Morrow, Ga.; Newark, Calif.;
Matheson of Canada, Whitby, Ont.
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next step would seem to be triangles.
If NASA would only make our space-
craft a little more pointy, this being
well within the range of 20th-century
science; we may not have to wait for
the 21st century.

WALTER F. CANNON
Department of Science and Technology,
Smithsonian Institution,
Washington, D.C. 20560

Project Hindsight: Basic Research

There is a significant reason for the
apparently. small contribution made by
basic research toward the development
of new military weapons as reported
in the Project Hindsight study (News
and Comment, 18 Nov., p. 872). The
fact is that the points of impact of the
basic ideas with the beginnings of weap-
onry development were not included
as “Events” :or the stated reason that
they were too difficult to identify. The
ideas behind design and development
were ideas that were born in the edu-
cational process or in specialized study
—mnot found in recorded conversations
and correspondence. There was no at-
tempt to denigrate the role of basic
research, but some end point had to
be set in conducting the study.

It would be disturbing, therefore, if
the Department of Defense should reach
the conclusion from Hindsight that
basic research is worth little support.
One could map the Mississippi north-
ward to Memphis and, from this, con-
clude that the Ohio River made no
contribution to the flow.

Heren L. Haves
5506 Schenly Lane,
Washington, D.C. 20031

Electronic Network in Hospitals

The article by Miller on EDUCOM
(28 Oct, p. 483) states that “a nation-
al electronic network for transmitting
hospital records is now feasible.” This
statement seems to be based, at least
in part, on the experiences at the Mas-
sachusetts General Hospital with the
Hospital Computer Project.

The unwary reader may make the
erroneous inference that we have a
program at the MGH that is capable
of operational participation in such a
network. The problems of using a
computer to collect and process the
information in the medical record are

complex, and the techniques we have
evolved in our Laboratory of Compu-
ter Science are, in many ways, primi-
tive and inadequate for a total system.
There is still considerable developmen-
tal effort required in the arcas of com-
puter technology and terminal utiliza-
tion and especially in our understand-
ing and formularization of the prob-
lems and methods of solution. Any net-
work capable of functioning in the next
few years would contain only very
limited patient information, and cer-
tainly not the total hospital record.
Miller is certainly correct in his
thesis that a computer network for
transmitting patient care information
from one hospital to another is a de-
sirable feature, not only to facilitate
improved patient care in a mobile ur-
ban society, but also to make possible
medical research on a large popula-
tion. However, a network is only feas-
ible when there are viable units, and
this latter objective has not yet been
realized. The significant problems con-
cern the nature of medical practice and
the characteristics of individual hospi-

tals; once these are solved, the net-

work problems should not present se-
vere barriers.

G. OcTO BARNETT
Laboratory of Computer Science,
Massachusetts General Hospital,
Harvard Medical School,
Boston, Massachusetts 02114

The Measure of Good Teaching

With respect to the discussion con-
cerning Warren Weaver’s editorial,
“Good teaching” (Letters, 19 Aug.),
it seems to me that, in the simplest
essence, the good teacher has to fulfill
two independent roles. He has to com-
municate to his students the contents of
the particular subject matter field that
he is teaching. Since it is to students
that he is communicating, it follows
that the students should judge the ef-
fectiveness of his communication. This,
1 believe, is what is really measured by
various tests of students’ opinions of
teachers. That is, they are judging the
instructor with respect to whether he is
telling them something in an interesting,
enthusiastic, and dedicated fashion.

Students, of course, are not able to
judge whether the instructor is giving
the appropriate content information. An
instructor may be just as enthusiastic
and dedicated in imparting disproven
facts as in describing new and current
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information. How does one determine
whether the content imparted by the
instructor is up to date? This obviously
must be done by the colleagues of the
instructor, as Weaver states. However,
this should not be done in a haphazard
or casual fashion. To judge the ef-
fectiveness of an instructor, some of
his colleagues must sit in on the instruc-
tor’s class and hear what he has to say.
This does not mean that they must sit
in on each and every class the instruc-
tor teaches. It should be sufficient to
sample just a few lectures. The instruc-
tor shall be given 2 or 3 weeks’ notice
that he will be visited by some of his
colleagues who are going to judge him
on the content of his material. I fully
realize that this suggestion violates the
basic tenet of the sanctity of the class-
room. However, it is about time that
this dogma was discarded or at least
placed into proper perspective. 1 see
nothing wrong with having one’s col-
leagues sit in his classroom to thear his
lecture several times a semester.

In summary, I think it is necessary
to obtain reliable measures of student
judgment of the communication process
and colleague judgment of content of
material before one is able to evaluate
the effectiveness.of an instructor.

VICTOR H. DENENBERG
Department of Psychology,
Purdue University,
Lafayette, Indiana 47907

Hardy and Weinberg Principle

Bensinger’s letter (11 Nov., p. 725)
took issue with the implication that
increasing medical care, by allowing
carriers of undesirable traits to repro-
duce, will lead to an increase in the
proportion of the population carrying
those traits. His quotation of the
Hardy and Weinberg principle neglect-
ed the provision that mutations must
be absent or very infrequent for the
principle to hold. In the past the num-
ber of carriers of diabetes remained
more or less constant because they
were strongly disfavored due to early
mortality, thus offsetting the new muta-
tions which appeared in each genera-
tion. Now that carriers may survive
and reproduce, the number of carriers
will increase because mutations con-
tinue to occur.

CuURTIS M. WILSON
Department of Agronomy,
College of Agriculture, .
University of Illinois, Urbana 61803
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Now...

High Flux Densities
in a 1-Micron Spot

with
the new
TRG Biolaser e

Biolaser Model 513 — A Complete Laser System for Biomedical Research

The versatile new TRG Biolaser offers the medi-
cal and biological researcher a powerful new
tool for use in studies at the cell level. Specific
areas of application are: cell microsurgery and
coagulation; electric field interaction; pathol-

. ogy; genetics; other branches of microscopic

research.

Adapters are available to permit simultaneous
photography and irradiation of the specimen.
Cinemicrography, time-lapse photography, and
closed-circuit television techniques can be ap-
plied to broaden the instrument’s capabilities
as a research tool.

Special Features » The coherent light output of
the Biolaser can be focused to spots as small as
one micron m A simple x-y control permits pre-
cise spot positioning = Triggering can be re-
mote or by panel pushbutton.

For more information write: TRG, Electro-Optical

Products, Section S, Route 110, Melville (Long
Island), New York 11746. Tel: (516) 531-6343.

Specifications

Flux Density on Stage: up to 10¢
Joules/cm?

Wavelength: 6943A
Puise Length: 150 usec
Repetition Rate: 1/min

Microscope: Leitz Ortholux or
Labolux standard; others op-
tional

‘Camera: 214" x 3%" Polaroid
standard; others optional

“See us at the AAAS Show
Booth No. 28"

CONTROL DATA

CORPORATION

TRG | A Division of
Control Data Corporation
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HVEC Van de Graaff

New T8/50 Accelerators offer both tandem and single-stage operation In neutron and charged particle work.

systems

for many kinds of research:

This one offers

previously unattainable currents
at proton energies up to
8 MeV with tandem precision.

High Voltage Engineering Corporation,
recognized leader in the design and
development of particle accelerators,
now offers a new, high-precision sys-
tem — the T8/50 — for use in expand-
ing university physics research and
teaching programs.

Designed for tandem and single-
stage operation in neutron and charged
particle work, the T8/50 has a guar-
anteed performance rating of 50 pA of

- protons at 8 MeV in the tandem opera-

tion with a design aim of 200 xA; and in
single-stage operation, a guaranteed
performance rating of 600 A of protons
at4 MeV.

The new T8/50 features High Voltage
Engineering's direct extraction nega-
tive-ion source, which has already dem-
onstrated its extraordinary capability in
producing large quantities of heavy
ions up to uranium.

The T8/50 is compatible with present
and planned developments from HVEC,
such as improved power supplies, strip-
ping techniques, and sources.

For a comprehensive, detailed de-
scription of the T8/50 accelerator, and
a copy of our “Technical Note #16” on
the diode source, write: High Voltage
Engineering Corporation, Burlington,
Massachusetts 08103, or Amersfoort,
The Netherlands.

HIGH VOLTAGE
ENGINEERING
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Fifty-Year Members

The AAAS bylaws provide that “members who have paid dues for
fifty years may be excused from further payments and still retain all
the privileges of membership.” The Association has other provisions for
emeritus membership, but the Fifty-Year Members are a particularly
hardy group. Many of them are still active in teaching or research, and
their most usual reply to the announcement of their new status is an ex-
pression of surprise that 50 years have gone by. They are also a loyal
group. Occasionally a new Fifty-Year Member prefers to continue to
pay dues, and this year a check came from one who attained that status
over a decade ago; she said she thought it time to start paying dues again.

Effective 1 January, the Board of Directors has promoted 73 members
to fifty-year status, the largest class ever elected. Included were two
former AAAS presidents, Roger Adams and Paul B, Sears; nine members
of the National Academy of Sciences; and a number of others who have
made important contributions to science.

There is a special reason why this year’s class is so large. When they -
joined, the annual dues were only $3 a year, but there was also a $5
entrance fee (there is none now). Under these arrangements, 251 new
members came in at the beginning of 1917. But that year there was
also a special inducement: the entrance fee was waived for anyone who
joined AAAS within a year of first becoming a member of one of the
societies affiliated with AAAS. Then, as now, fledgling scientists were
encouraged by their elders to join both their specialty societies and the
general scientific society of the country, and approximately 5000 new
members of affiliated societies took advantage of the opportunity to save
the entrance fee.

On the days following Christmas of 1917, a number of these new mem-
bers were in New York for their first AAAS meeting. Some, including
K. K. Darrow and Harry Steenbock, presented papers. All found it a
big and varied program of scientific sessions, for meeting with the AAAS
were some 40 affiliated and other societies, including the astronomical,
physical, and mathematical societies, the American Association of Uni-
versity Professors, the American Psychological Association, the Auto-
mobile Club of America, the Federation of American Societies for Ex-
perimental Biology, Sigma Xi, the American Congress on Internal Medi-
cine, and the School Garden Association of America. All in all, the
secretary estimated, about 8000 persons attended the combined meetings,
of whom 2100 were registered for the AAAS sessions. The combined
meetings, the secretary boasted, constituted “the largest and most im-
portant gathering of scientific men hitherto held in this country or else-
where.” :

Anyone at that 1917 gathering who still attends AAAS meetings is
aware of many changes, and also of substantial continuity. In 1917, one
major symposium considered “the advisability of adopting the metric
standard of weights and measures in the United States,” and another
dealt with “cancer and its control.” The author of a paper on “biology
and internationalism” failed to appear because he was in Europe. The
press secretary reported that the paper that attracted the greatest amount
of press attention was one on birth control.

To the 73 hardy and loyal members who came into AAAS in the year
before that 1917 meeting, welcome to the Fifty-Year Club.

—DAEL WOLFLE



NEW AUTOMATIC
TEGHNIQUE
REDUCES ENZYME
ANALYSIS COSTS

You can do all of your reaction kinetics
experiments on this one instrument, and
still have a double-beam, scanning UV-
Visible Spectrophotometer for bilirubin,
barbiturate and salicylate analyses.

The Automatic Multiple Sampling System
using Perkin-Elmer's Model 202 Spectro-
photometer, saves you vital laboratory

analysis time in clinical serum studies.
Kinetic reactions may be studied spectro-
photometrically, on a production scale of
hundreds of analyses per day, at a mini-
mum cost per analysis.

The analysis proceeds at a fixed wave-
length of light. The wavelength you select
is held constant while the decrease in ab-
sorbance of one of the reactants is re-
corded as a function of time.

Perkin-Elmer’s Automatic Multiple
Sampling System features...
¢ A double beam, direct absorbance re-
cording spectrophotometer with analytical
accuracy of = .01 absorbance units;

* A unique dot readout system that pro-

vides, on one chart, a complete continuous
record of absorbance as a function of time
for a batch of 5 samples plus a separate
reference blank;

* A thermostated sample compartment,
with temperature control within = 0.5°C
from 20° to 50°C plus automatic sample
positioning;

* An adjustable time interval between
sample readings of 3 to 120 seconds.

For more information about this new en-
zyme analysis technique plus details on
the Perkin-Elmer Model 202 Spectro-
photometer write to: Instrument Division,

Perkin-Elmer Corporation, 723 Main

Avenue, Norwalk, Connecticut.




