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The Analytical Ultracentrifuge...a review of some exciting new measurements

The Analytical Ultracentrifuge has come
a long way from its early days of simply
photographing molecules as they sedi-
ment in high force fields. It now provides
many of the highly sophisticated mea-
surements needed in such rapidly ad-
vancing disciplines as biochemistry, bio-
physics, genetics and polymer chemistry.
Three measurement areas are particular-
ly active.

Interacting Systems The analysis of sys-
tems containing interacting components
is the focus of considerable theoretical
interest. An important contribution has
been Gilbert’s theory for reversibly in-
teracting systems involving a single com-
ponent. Systems of two components
which react to form a complex also have
been studied in detail. Bethune and

Monomer-Trimer Equilibrium Forms
Two Boundaries

Kegeles have applied a computer to ana-
lyze these systems as well as systems in-
volving polymerization. Townend, Tima-
sheff and co-workers have studied mole-
cules which associate in aggregates as
large as pentamers, and dissociate into
sub-units. Others have examined isomer-

izing systems in which molecular inter-
actions occur at speeds comparable to
the time of separation of the molecular
species. Both sedimentation and electro-
phoresis have provided important mea-
surements in these studies.

Density Gradients Now established as a
powerful and sensitive method to study
nucleic acids, equilibrium sedimentation
in a density gradient is rapidly finding
other uses. Ifft and Vinograd have

Schlieren
Pattern of
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Sedimentation
Equilibrium
in a Density
Gradient

used density gradients to calculate molec-
ular weights for solvated macromole-
cules, and have studied in detail the be-
havior of a protein of known molecular
weight in a density gradient. Hu, Bock
and Halvorson through use of stable iso-
topes have distinguished between newly
synthesized and pre-existing proteins in
a cell-free system. Wales has used density
gradients of organic solvents to study
extremely small quantities of various

synthetic polymers, and Hermans has
used density gradients to analyze for
molecular weight distribution and density
distribution of polymers. Both the ana-
lytical ultracentrifuge with ultraviolet
and schlieren optics, and the preparative
unit with swinging bucket rotors are
widely used in density gradient centrifu-
gation.

Synthetic Polymers The two density
gradient studies noted above are only
part of the recent surge of research using
the ultracentrifuge to study synthetic
polymers in organic solvents. Important
papers have been published by investiga-
tors at the National Bureau of Standards,
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Esso, Shell Development, Dow, and
Chemstrand. Their work covers linear
polyethylene, polystyrene, Hevea rubber,
and cis-1, 4-polyisoprene. A particularly
significant example is the study by Wales
and Rehfeld showing excellent results in
measuring molecular weight distributions
from sedimentation velocity data, and
demonstrating clearly that their method
did not require calibration with fractions
of known molecular weight.

Such developments as these, together with
up-to-date information on advances in the
instrumentation itself, are reported regularly in
our publication “Fractions” which is sent to
owners of ultracentrifuges, electrophoresis-
diffusion instruments, amino acid analyzers,
and other Beckman biochemical instruments.
If you would like a copy of “Fractions”, we
would be happy to send one to you. Please write
Beckman Instruments, Inc., Spinco Division,
Stanford Industrial Park, Palo Alto 5, Calif.

Beckman INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA

International Subsidiaries Geneva, Switzerland ; Munich, Germany;
Glenrothes, Scotland; Paris, France; Tokyo, Japan; Capetown, South Africa.



New! Patton— Introductory Insect Physiology

Here is an effective new textbook geared to the
needs of the modern day course in insect physi-
ology. It is designed to meet the needs of the stu-
dent who is well-grounded in the various disci-
plines of biology, and of the student with a strong
background in the physical sciences.

Dr. Patton’s book is concise yet thorough ... cov-
ering all generally accepted ideas on life mechanisms
of insects, while holding dissenting opinions to a
minimum. Physiologic phenomena common to most
insects are stressed, and extraneous material and
exotic mechanisms that might tend to sidetrack the
student are avoided. Discussions range from Func-
tions of the Parts of the Digestive System to Struc-
ture and Microstructure of Insect Nervous Systems.
The chapter headings and paragraph titles can readily
form the basis for a lecture outline. This organiza-
tion gives the instructor the opportunity to fill in new
details of knowledge as they appear, and furnishes the

student with a prepared outline for review study.

The approach is biochemical. Energy production and
its related intricacies are correlated to show the
complex interrelations of the vital systems. Basing
his selection of material on his experience of 24 years
as a teacher, the author explains most fully these
principles and hypotheses he has found to be most
difficult for students.

The student will find a solid core of basic facts
which offer a foundation for further work and future
investigation. Newly acquired information is included
on such subjects as: Nutrition—Transport—Neuro-
muscular phenomena-—Sensory response—Pheromones
—Circadian rhythms—Study of mode of action of bio-
logically active chemicals. Order your copy today!

By RoBerRT L. PaTrON, Ph.D., Professor of Insect Physiology,

Cornell University. 245 pages, 61%” x 914”, illustrated. $5.50.
New—Published September, 1963.

New! Christensen—pH and Dissociation

This unique programed text is designed to help stu-
dents of the biological sciences acquire a firm under-
standing of the association and dissociation of the
hydrogen ion in aqueous solutions. The vertical linear
format is comprised of small sequential steps, fol-
lowed by a question based on each new fact. The
student is required to write the correct answer to
each question before he is permitted to proceed to
the next frame. This insures adequate feedback and
reinforcement. After about 7 hours of study the
reader can expect to reach a level where he can cal-
culate the pH of buffer systems, select indicators and

buffers for various applications, interpret the titra-
tion curves of multifunctional compounds, predict
the electrophoretic behavior and interractions of pro-
tein molecules, and understand the buffering by bio-
logical systems and the sensitivity of biological events
to pH. The author presumes only a minimal aquaint-
ance with pH, logarithms, indicators, titrations, stio-
chiometry and structural chemistry.
By HALVOR N. CHRISTENSEN, Ph.D., Professor of Biological
Chemistry and Chairman of the Department, the University
of Michigan. 60 pages, 7¥%” x 10%4”, illustrated. $1.75.
New—Published July, 1963.

New (3rd) Edition! Routh—20th Century Chemistry

Students taking a single course in chemistry, elective
or required, must have a text thorough enough to
acquaint them with the fundamentals of inorganic,
organic and biological chemistry—yet simple enough
in presentation to create and maintain interest. Dr.
Routh has designed his text to meet this problem.
He has written it solely for the one-year introductory
course in the fundamentals of chemistry. So skillfully
has he covered the subject that the text is fully un-
derstandable and inviting even for students who have

never had a course in chemistry. Dr. Routh stresses
the principles underlying all chemical knowledge and
the application of these to specific uses in everyday
life. This New (3rd) Edition contains a new chapter
on nucleic acids and nucleoproteins, plus new ma-
terial on glucagon, thyroid hormones, parathyroid
hormones, steroid hormones.

By JoserH I. RoutH, Ph.D., Professor of Biochemistry, State

University of Iowa. 489 pages, 65%” x 934", with 284 illus-
trations. $8.00 New (3rd) Edition—Published June, 1963.

Gladly sent to teachers on approval

w. B. SA"NDERS OOMPANY West Washington Square e Phila. 5, Pa.

O Check enclosed (Send postpaid)
O Patton—Introductory Insect Physiology

O Christensen-pH and Dissociation. .. .$1.75 [0 Routh—20th Century Chemistry. . ...$8.00

Please send me:

Name.......o.ooouvuun.. ..
Address................

[0 Bill me
veee....$5.50

Position. ...... e
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Restoration of a segment of an early,
primitive seed plant. The frond
fragment has paired terminal cupules.
Each cupule, which partially en-
closed one or two seeds, may rep-
resent an early stage in the evolu-
tion of the seed pod of flowering
plants..[From the work of Albert G.
Long in Transactions of the Royal
Society of Edinburgh] See page 925.




Here 1s...

the simple solution

sponsored, developed and tested by
NASA, the Air Force and Allis-Chalmers

Today space planners know the U. S. has a simple,
working fuel cell. Perhaps you have seen it in operation.
A 50 pound, 1000 watt fuel cell has been transported
across the country several times for a series of public
demonstrations.

Allis-Chalmers research for NASA’s Marshall Space
Flight Center and the Air Force has produced a funda-
mental breakthrough in the art of fuel cell moisture
control and removal in the vapor phase by a static
method. A bonus is the great simplification for thermal
control at low temperature.

The result is a hydrogen-oxygen fuel cell system that
is much lighter than any other known system. Pictured
on the right is the 1-kw unit weighing just 50 pounds
and measuring 20” x 10” in diameter. And, as the
repeated demonstrations have proved, it is operational
right now! ‘

A further indication of confidence is the fact that the
Air Force Aeronautical Systems Division has selected
Allis-Chalmers to build a 50 watt hydrogen-oxygen sys-
tem for the first orbital fuel cell flight. This system has
successfully passed shock, vibration, acceleration, zero
gravity and full power testing.

What are the other significant facts about Allis-Chal-
mers fuel cell capability?

1. We are studying mobile energy depot systems for the
AEC and the Army. Significance: These systems would
use nuclear reactors to generate fuel. Fuel cells would
power the vehicles, alleviating logistical problems of
supplying fuel to a modern army on the move.

2. Under development now — a fuel cell and the in-
tegration of a 5-kw hydrocarbon-reforming fuel cell
system for the Army’s Engineer Research and Develop-
ment Laboratories. Significance: This system will
“crack” inexpensive hydrocarbon fuels to obtain hydro-
gen for the first major air-breathing fuel cell.

3. Our 7-kw hydrazine-oxygen fuel cell powers an ex-
perimental, 2000 b fork lift truck. Our 3-kw hydrazine-
oxygen fuel cell powers an experimental golf cart. Signif-
icance;: Multiple kw fuel cell systems have been applied
to vehicles like the experimental golf cart that have been
demonstrated to thousands of people from coast to coast.

4. We've announced discovery of nickel boride as the
material to replace platinum for the anode catalyst.
Significance: This is the first inexpensive and efficient
anode catalyst for fuel cells using hydrogen-oxygen or
hydrazine-oxygen.

Now, may we discuss your aerospace or defense fuel
cell application?

Telephone Area Code 414, SP 4-3600, Ext. 874
ALLIS-CHALMERS, Box 512, Milwaukee, Wis. 53201.

FUEL-CELL design for space application is but one of the opportunities
open today for qualified scientists and engineers at Allis-Chalmers.
For information concerning employment write to: Director of Research,
Allis-Chalmers, Milwaukee, Wisconsin 53201. A-1840

ALLIS-CHALMERS
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Only the Vanguard Model 1000 Volumatic Frac-
tion Collector is completely transistorized, com-
pletely self-contained. Thanks to transistorization,
you're assured of absolute reliability in perform-
ance. This reliability even extends to cold-room
environments where temperature often causes
erratic operation or complete instrument failure.

Q. How does the Vanguard Volumatic Fraction Collector affect

hold-up and mixing?

A. In volumetrically controlled separations, hold-up and mix-

ing are virtually eliminated between fractions,

Q. How is this reduction possible?

A. The Model 1000 uses a unique system of repetitive cuts for

a single sample, in conjunction with a photo-electric sensing

device. It actually collects from one to ten times the siphon

volume in each test tube. You simply dial the number of times

you want the siphon filled and discharged into each test tube.

Q. Is the Model 1000 compact and portable?

A. Vanguard’s Model 1000 is highly compact. Specifically: 25"

wide, 30” long and 6” high. So, you make maximum use of

laboratory and cold-room space. The Volumatic weighs less

than 50 lbs. Yet, because the instrument cabinet is cast alumi-

num, you get the strength and rigidity needed for large columns

and ancillary equipment.

Q. Any other facts?

A. Interchangeable turntables for 13mm, 15mm and 18mm test

tubes are standard accessories. There's a complete selection of

siphons. For increased versatility, a time and drop counting plug-

in unit is available.

Q. Where can I get more information?

A. For complete information about the Model 1000, write:

Vanguard Instrument Company, Box 244, LaGrange, lllinois.

What's
so different about
the Vanguard
Model 1000
volumatic fraction
collector?

Shown above are Vanguard’s all new Model 1056-A
Automatic UV Analyzer and Model 1000 Volumatic
Fraction Collector.

VANGUARD

TVANGUARD INSTRUMENT COMPANY
Designers and Manufacturers qf Precision Instrumentation for Research
P. O. Box 244, LaGrange, lllinois 60525, FLeetwood 2-1600 = Regional Offices: New York, N. Y., 520 Fifth Avenue, TN 7-1998
San Francisco, Calif., 115 New Montgomery Street, EXbrook 2-0511 « Baltimore 2, Maryland, 217 North Calvert Street, 301-727-3666
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ges produced by the hy-
drolysis of glutethimide in KOH.

Time vs. absorbance analysis of the
same hydrolysis, performed on a 13
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PEBF““MANGE FHOM analyses; (2) as a specialist at making
A coMPAcT. low cosr difficult differentia analyses—a technique

of growing significance in the ultraviolet
“I.TBAVI“I.ET'VISIBI-E and (3) as an all-around tool, enhanced in
SPEGTBoP“nToMETEn— versatility by a wide range of hard-
'I'“E P_E MonEl 202 working accessories.

Self-contained, easy-to-operate, Model 202
The Model 202 Ultraviolet-Visible Spectro-  provides high photometric accuracy and
photometer is a great buy 3 ways: (1) as @ superior resolution throughout its entire

1 1 .
10 : 20 36
TIME (MINUTES)

broad range—190 to 390 my in the ultra-
violet and 350 to 750 mu in the visible. A
complete range of accessories is available.
Time drive, repetitive scanning, accessory
readout, and other approaches to the
solution of difficult problems, are well with-
in any laboratory budget.

For brochure presenting full details and
sample spectra, write to Instrument Divi-
sion, Perkin-Elmer Corporation, 910 Main
Avenue, Norwalk, Connecticut.




Report from

BELL |
LABORATORIES |

- ‘jI‘I‘e*

Engineer A. H. Evans measures the effect of voltage surges on Bell Laboratories’ simulated undersea telephone cable.

Simulating 180 amplifiers and 181 cable sections, with a total length of 3600 miles, the arrangement includes over
1100 electrical components. Photo merges two sides of the simulated cable so that both can be viewed at once.

THE UNDERSEA
“CABLE” THAT
NEVER GOES TO SEA

In undersea cable systems, electric power for the am-
plifiers is transmitted along the cable itself. To make
this possible, precisely engineered circuits and de-
vices must be designed into the system for protecting
electron tubes and other components from sudden
voltage surges which may result from accidental
damage to the cable.

In systems such as these, the computation of the
effects of such surges to establish the needed design
parameters is extremely complex. Here, as in many
other areas of our work, a solution to the problem
has been found through electrical simulation.

Full-scale simulation is achieved by means of net-
works of electrical components. For the new 128-
channel cable scheduled for transatlantic service this
year, a network (above) was built to simulate the power
path of a 3600-mile cable with its 180 amplifiers.

With the aid of this simulator, engineers can study
the effects of voltage surges, the operation of electron
tube protectors, and the performance of the power
supply in the various contingencies that may occur
in active service.

This study of unknown factors by means of elec-
trical simulation is an example of how engineers at
Bell Laboratories work to assure the performance and
reliability of new communications systems before they
are committed to service.

Bell Telephone Laboratories

World center of communications research and development



one step removed
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removed!

Now there are only two. You and your Beckman Sales Engineer. He’s one of 83 who now serve
your analytical instrument needs directly. What does this mean to you? It means that when you
talk to him, you’re talking to a Beckman man—employed by Beckman, trained by Beckman, a
Beckman Instrument Engineer. He doesn’t just sell instruments, he works with the men who design

and develop them. He’s a jack-of-one-trade. An instrument man. Now meet him face to face.

==Yl 42t Y=1a00 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
Fullerton, California

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA



One of a series briefly d ibing GM’s r reh in depth

MELTING UNDER PRESSURE
(at 100,000 atmospheres)

Most substances expand as they melt. A few—such as ice
and bismuth—take up less volume as they become
liquids. Employing pressures up to 100,000 atmospheres,
scientists at the General Motors Research Laboratories
have added three tellurium compounds to a small list

of remarkable materials that seem to do both—expand
as they melt at low pressures, become more dense

in liquid form at high pressures.

The materials in this new group exhibit a maximum
melting point—a puzzling deviation from normal melting
curves. They challenge the theorist to interpret such
macroscopic behavior in terms of microscopic structural
changes. Perhaps one clue is the decrease in electrical
resistance when they melt. But how then does the
structure of the liquid differ from that of the solid?

And do new solid structures produced at high

pressures have unusual or useful properties that can

be preserved at one atmosphere?

‘These and other intriguing aspects of solid-liquid
interactions formed the starting points for discussion

at a recent international symposium on the structure,
properties, and theories of liquids. Sponsored by the
Research Laboratories, this seventh in a series of annual
world gatherings is another way General Motors is
furthering the understanding of important,

unresolved areas of science.

General Motors Research Laboratories

Warren, Michigan

Tetrahedrons are sample holders used in the Laboratories’
600-ton tetrahedral anvil apparatus. Force on four sides is
transmitted to cylindrical specimen inside.
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Continuum V: today and tomorrow in information-systems technology

Displays

15

Through a Glass, Clearly

Looking at a display is rather like holding up a magnifying glass
to one small bit of information from among a vast tonnage of
data. When the computer has isolated the data essential to the
moment, the display must then bring it up to the human eye with
utmost clarity of meaning. And as a mass of programmed infor-
mation increases, more and more flexibility will be demanded of
both the systems and the display. Thus many important “soft-
ware” questions about displayed information must be asked and
answered. Where, for example, is that fine line between too little
information and too much? How can rapidly changing data best
be exhibited so that eye and brain quickly get the messages?
‘When should facts and figures be shown in an ordinary manner,
when in more dramatic fashion? How can displays anticipate the
answering of unanticipated questions? Much of the work of SDC
scientists and engineers is and has been linked together by the

NOVEMBER 1963

common denominator of displays, which in turn are the vital
interaction link between machine and man...between computer
and decision maker. The broad experience base being built by
SDC men and women is, in turn, helping to shape the informa-
tion systems of the future. If you are interested in shaping your
own future in the science of systems, SDC offers opportunities of
unusual scope and challenge. Human factors scientists, operations
research scientists, systems-oriented engineers, and computer
programmers are invited to write Mr. A. K. Granville, Jr., SDC,
2407 Colorado Ave., Santa Monica, California. Positions are
open at SDC facilities in Santa Monica;
‘Washington, D.C.; Lexington, Massachu-
setts; Paramus, New Jersey; and Dayton,
Ohio. “An equal opportunity employer.”
System Development Corporation
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MODEL M3SP
MINI-POLYGRAPH

® Fully modular
®2 /o 5 channels
® Rectilinear recording

® Simultaneous 8" servo and
other records on one graph

® Compact versatility—up to
4 chopper, ECG, or EEG
channels in any assortment
—up to 2 servos...for a
total of 5 channels

‘® Each channel a complete self-oontamed inter- ® Roctilinesr recordmg — simple and relmble :
changeable unit o linkage with only two moving parts

® Transducers plug in directly — no extra power

- ® One or two servos may be used, writing the full supply or pre-amplifiers needed

~ width of 8” chart. Sensitivity up to 6 millivolts i
~ full scale, traverse time approximately 1 second ® Ease of record analysis — the servo record is .-‘
. : on the same chart as other records (EEG, ECG,
® Chopper amplifiers, for pressure or force with a pressure, etc.) — all on 8”-wide fan-folded
Statham transducer, or for temperature witha  paper with millimeter square marking
thermistor bridge. Include Zener diode regu- e Anti-clogging inking system
i powel:sup P 1‘? for biiden. _May also be used ® Instantaneous speed change without gear
as stable high gain DC amplifiers shifting — 6 speeds ;

‘ “.

® Time and event markers included ® Rugged and sturdy construction

MODEL M8PM FULLY MODULAR 8-CHANNEL MACRO-POLYGRAPH AVAILABLE

GILSON MEDICAL ELECTRONICS

MIDDLETON, WISCONSIN
On Madison’s West Beltline Highway
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SCIENCE

Separating the R from the D

National expenditures for Research and Development—now some
$16 billion a year—and confusion between the R and the D parts
of this total have come to the point of threatening both parts. Many
a congressman or taxpayer considers $16 billion far too much to spend
on the biology of the bumblebee, or whatever else he chooses as his
favorite target, without realizing that the total also buys a great deal
that he insists on having. The label science has been stretched so far
that engineers frequently chafe at the lack of distinction between
science and engineering. And when a leading newspaper equates
science with a depilatory in the headline “Science supplants pre-
operative shaving,” the public can be expected to rebel at the idea of
paying $16 billion a year for “science.” '

The confusion has developed partly because research and science
seemed commercially useful and impressive terms, and partly because
it once seemed good strategy to blur the distinctions between basic and
applied research or between science and engineering. An agency that
wanted funds for basic research thought that justification in terms of
military, health, or other practical and easily understood objectives
enhanced its chances of getting those funds.

But confusion and misunderstanding have now gotten to a stage at
which it seems necessary to separate the R and the D parts of the
R & D budget. Admittedly it is impossible to draw a neat line that
unequivocally distinguishes basic from applied research, or applied
research from development; the definitions all get fuzzy at the edges.
But useful distinctions can be made, and are. For example, the
National Science Foundation annually publishes financial data on
basic research and on the whole R & D budget.

It would be a contribution to clarity of thinking and would help
government officials and taxpayers to understand better what the
nation is buying if budgets, financial reports, and articles analyzing
trends were to treat basic research and all of the rest of the R & D
total as two separate categories. The large category (now about 90
percent of the total) could be debated and decided upon in terms of
military necessities, health improvements, space aspirations, and other
national goals. The smaller category (now about 10 percent) would
be debated and decided upon in terms of its contribution to increasing
human knowledge, the values of basic research as an intellectual
pursuit, and the expectation that a reasonable portion of the findings
would lead to useful applications.

A recent NSF report on national trends in R & D funds (Reviews of
Data on Research and Development, Number 41, September 1963)
provides useful figures on the amounts devoted to basic research since
1953-54. Annual expenditures from all sources increased 244 percent
between 1953-54 and 1961-62. Growth of the federal government’s
contribution has been the most rapid, 335 percent, but not grossly out
of line with increases in the amounts from other contributors: 139
percent from industry, 190 percent from colleges and universities, and
286 percent from other nonprofit institutions. The total from all four
sources increased from $432 million, or 0.11 percent of the gross
national product, in 195354, to $1488 million, or 0.28 percent of the
gross national product, in 1961-62.

These figures appear reasonable in view of the nation’s wealth and
its desire to achieve the values that come from basic research. The
time has come to discuss and defend basic research and development
separately, each in terms of its own costs and its own values.—D.W.
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Better Isotope
Separation .. T RI-CARB’

OLDER TYPE
LIQUID SCINTILLATION SPECTROMETERS
-—TRITIUM

-— DISCRIMINATOR LEVEL
SET AT TRITIUM CUT-OFF

/CARSON-IA

PULSE HEIGHT

- TRITIUM NEW TRI-CARB
LIQUID SCINTILLATION SPECTROMETERS

<—— DISCRIMINATOR LEVEL
SET AT TRITIUM CUT-OFF

RBON-14
oA

607%

PULSE HEIGHT

Comparison demonstrating greatly improved isotope
separation obtainable with the new TRI-CARB Spec-
trometers by showing percentage of total carbon-14
which appears beyond tritium cut-off. Data is direct-
ly comparable in both cases: discriminator levels
were set so that only 0.01% tritium remained in
the carbon-14.

920

SPECTROMETERS

The capability of a liquid scintillation spectrometer to separate
isotopes in a double-labeled sample can be measured by its ability
to screen the weaker isotope out of the spectrum of the more
energetic one while maintaining optimum counting efficiency for
each. At the same time, the instrument must be capable of accept-
ing and amplifying linearly pulses of different magnitudes to permit
simultaneous counting of isotopes with widely varying energies.
New Tri-Carb Liquid Scintillation Spectrometers provide unequalled
isotope separation in a broad range of counting situations because
they incorporate:

(a) Pulse Summation—which provides a more precise reproduc-
tion of the spectral shapes of low energy isotopes.

(b) Precisely adjustable channels of pulse-height analysis with
separate, non-overloading amplifiers for each channel.

PULSE SUMMATION

Pulse Summation is an exclusive Packard development for
utilizing essentially all of the light energy produced in liquid
scintillation solutions, instead of only half of the light as in
older coincidence-type liquid scintillation spectrometers. In the
liquid scintillation process, the total number of photons emitted
for each low energy beta particle is very small. Even with the
best light collection and photocathode conversion efficiencies,
only one or two photoelectrons are produced in each photo-
multiplier tube from an average 6 kev tritium particle. By doubling
the number of photoelectrons analyzed through the full use of
both photomultiplier tubes for pulse summation and subse-
quent pulse-height analysis, a substantial advantage can be
achieved in the statistics of photon collection and photoelec-
tron utilization. The more precise spectral curves achieved
in new Tri-Carb Spectrometers as a result of better sta-
tistics, provide unequalled separation of low energy iso-
topes such as tritium and carbon-14.

SEPARATE CHANNELS OF ANALYSIS

New Tri-Carb Spectrometers provide truly separate channels of
pulse-height analysis with adjustable upper and lower discrimi-
nator levels on each channel. Three interacting gain controls
for each channel permit precise adjustment of pulse attenua-
tion, without distortion, even when handling isotopes with
maximum energies varying as much as 100:1. Circuit design
limits amplifier overload to approximately 400X; recovery time
at this overload is only 0.4 xsec. This allows highly accurate
selection of optimum counting conditions for each chan-
nel of analysis, and permits routine measurement of
isotope mixtures such as tritium and phosphorous-32.

Better isotope separation is just one of many significant new
features now available in Packard Tri-Carb Spectrometers.
Ask your Packard Sales Engineer for complete details,

or write for Bulletin.

PACKARD INSTRUMENT COMPANY, INC.

BOX 428 - LA GRANGE, ILLINOIS - AREA CODE 312 - 485-8330
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Polaroid has a new film that is
so fast, it will reproduce scope
traces that are almost invisible
to the naked eye. The one above,
a scintillation pulse, has never
been photographed until now.
Pulse duration was ten nanosec-
onds. Scope sweep speed was 2
nanoseconds/cm.Thenew 10,000-
speed Polaroid PolaScope Land
film produced a finished usable
print ten seconds after exposure.

The maximum writing speed
of the 10,000-speed film is about
twice that of the Polaroid Land

2 nanoseconds/cm:
impossible to photograph until now

3000-speed film, which is cur-
rently the standard for high
speed photography. The new film
not only gets “impossible” pic-
tures, it also produces far better
shots of slower pulses and steady
state waveforms. Because of its
high speed, less light is required ;
camera aperture and scope inten-
sity can be reduced considerably,
producing sharper pictures.

And besides oscillography, the
PolaScope film opens up new pos-
sibilities in applications where
light is at a premium, such as pho-

tomicrography and metallogra-
phy. It is not suited, however, for
pictorial work due to its high con-
trast and relatively coarse grain.

PolaScope film (designated
Type 410) is packed twelve rolls
to a carton. The price is about the
same as the 3000-speed film.

The film can be obtained
through industrial photographic
dealers. For the name of the
dealer nearest you, write to
Technical Sales Department,
Polaroid Corporation, Cambridge
39, Massachusetts.

New Polaroid Land 10,000-speed film for oscillography.
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KI M AX° QU ALITY Fire-Finished Top Color-Coding Stain-Fused Graduations

Glazed to provide a smooth round Another Kimble innovation for rapid, Permanent markings, without
edge for safe, comfortable use, precise positive identification. Color bands for size etching. Permits large bold

FROM TOP TO T'P delivery control, and rugged and style are fused on the surface to numbers . ..no weakened surface
inherent strength. last the life of the pipet. or impurity-harboring crevices.

WE MADE IT
A POINT

TO OUTILAST
ALL OTHERS

New SAFE-GARD"® pipet with tempered tip for high impact strength

The problem: Many times, average pipets have to be discarded long before they shatter completely, because of chipped
tips and marred and scarred surfaces. ® The solution: A new Kimble serological pipet with a flame-polished tempered tip.
This tempered tip stubbornly resists chipping and cracking while the rest of the pipet withstands the repeated abuse of
washing, sterilizing, sorting and just plain using. This is the new SAFE-GARD pipet... and it costs you no more. ® A special
borosilicate glass—Kimax-51—provides SAFE-GARD pipets with their exceptional chemical durability and surface hardness.
Their lab life has been substantially increased because of their resistance to clouding, to surface scratches and abrasion.
s Additional strength characteristics in scientific products usually command premium prices. Kimble put designing
improvements exactly where lab use dictates. You get this premium pipet at the same low price you pay for regular pipets.



NEW AUTOMATIC PLUGGING MACHINE OFFERS SPEED, PRECISION

New from Kimble, this compact machine swiftly feeds, holds, cuts, and rams the cotton auto-
matically. As fast as an operator can apply a pipet to the plugger, a precisely measured plug
is mechanically inserted . . . at the rate of 40 or more per minute. Assures a ready supply of
plugged pipets at all times. Eliminates the waste of costly technician’s time.

OweNns-ILLINOIS

maker of Kimble Products
Toledo 1. Ohio




Goodbye Air!

Latest techniques in the field of sterilization utilize high vacuum. The CASTLE
ORTHOVAC CONTROL SYSTEM is the first high vacuum system that assures
complete sterilization of packages regardless of size. A technique we call ‘‘steam
bleeding’’ makes sure of total sterilization of every load handled by a Castle Ortho-
Vac high vacuum sterilizer. Large or small loads make no difference. And, Castle
OrthoVac does the job four times faster than conventional sterilizers. Your prob-
lem may be solved by using a Castle OrthoVac

high vacuum industrial installation. For complete

information, write to the Wilmot Castle Company, M&_
17352 East Henrietta Road, Rochester 2, New York. Subsidiary of Ritter Co. Inc.

950

SCIENCE, VOL. 142



Kodalk advertises:

Diketene, that terrible stuff...the work of moonlighting astronomers...

a product for draftsmen and possibly others

A new chemical Chicago
Diketene (CH2COCH2CO) is terrible stuff, It brings tears to
[

the eyes even in small whiffs, smells awful, once killed a shaved
guinea pig bathed with it, and may polymerize violently when
catalyzed by casual contamination. For carelessness with it,
one ought to go to jail.

To keep it out of inexpert hands and for other more or less
obvious reasons, we sell no less than 39,000 pounds at a crack
and are proud of our achievement in bringing it to market. It
comes in its own stainless steel tank truck, insulated heavily
enough to stay safely near the —7.5°C freezing point for up to
72 hours. Obviously anybody willing to have this truck pull up
to the gate with the driver complaining of unseasonable heat
on the road the past 215 days and asking where to connect up
to the refrigerated storage tanks will have given the matter
considerable thought in advance. Very likely, despite the
touchy nature of Diketene and because it works directly with-
out troublesome by-products, he will have chosen it as a re-
placement for methyl or ethyl acetoacetate.

To explain to a liberal-arts wife the now threatened role of
these acetoacetates in civilization offers difficulty. To point
out that in CH3COCH2COOC;Hs the methylene group with
an acetyl group on one side and a carbethoxy group on the
other is highly activated for conversion to mono- and dialkyl
C-substitution products and that these and the parent com-
pounds with their two different carbonyl-containing groups
joined to the methylene group can undergo hydrolytic cleav-
age—all this begs the question and plants in her mind a little
seed of doubt as to whether you are really as dependable as
everybody says you are. Instead, you might sum up that ethyl
acetoacetate has been a sort of chemical Chicago, from which
one can go in any of many directions. For historical perspec-
tive, you might point out that ethyl acetoacetate has had to be
made by an expensive sodium-ethyl acetate route, now to be
by-passed as rising standards of safety and materials-handling
sophistication make Diketene a practical commodity of com-
merce.

On the other hand, that’s a lot of pointing out and summing
up to do. Perhaps it is enough to say that Diketene is used to
make drugs, dyes, and agricultural chemicals (which is prob-
ably true, even if you have nothing specific in mind). When
she asks whether they really need all those agricultural chem-
icals, gently turn her attention to the problem of what to get
the kids for Christmas.
~ We have spent as much as $500 moving a 2-gallon free sample of
Diketene 1500 miles from Eastman Chemical Products, Inc., Kings-
port, Tenn. (Subsidiary of Eastman Kodak Conipany) and can’t afford

too much of that, but this is the place with which to establish mutual
earnestness of purpose.

Radiometry of the epidermis

Policemen often moonlight. Many male schoolteachers moon-
light. Work by the light of the moon to supplement one’s
income can be honorable, stimulating, and even necessary.
When an astronomer (whose professional concerns encompass
moonlight) wants to moonlight, he acquires some KobpAk
IRTRAN 4 Optical Material from Apparatus and Optical Divi-
sion, Eastman Kodak Company, Rochester 4, N. Y. and fab-
ricates it into a small converging lens. This transmits infrared
from 1 to 20u, a band wherein falls nearly all the energy emitted
by sources around 300°K. Knowing that the human epidermis
is normally a 310°K emitter, he builds the lens into a portable
instrument for measuring temperature variation over small
epidermal areas without actual contact and the error so intro-
duced. He arranges for the lens to image a small area on a
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thermistor in a bridge circuit with microammeter. The lens
makes the response independent of exact distance.

After permitting use of this instrument in clinical practice
for several months, the moonlighting astronomer sounds like
this: A female who had Raynaud’s disease was scanned 5 days
after 2 fingers had been amputated to the first joint. At the site
of amputation the indicated temperature was lower than 2 cm
back from the end of the wound. The surgeon wouldn’t use a
skin thermometer for fear of causing an infection in the open
wound.

A female presented herself with a small mass at the outer
quadrant of the right breast; palpable with difficulty. It showed
a 0.7°F rise in the area, She was hospitalized and a biopsy per-
formed. An adenocarcinoma was found and removed.

An elderly male with a deformed, ulcerated lesion of the
right ear cartilage was examined. An 0.5°F increase over the
involved area was noted. It was resected and a basal cell car-
cinoma was found.

A female came in with psoriasis which gave rises of about
1°F over the involved areas. It was inflamed. It is notable that
temperature elevations are not obtained over static cases of
psoriasis.

A 17-year-old female with a soft mass in the left breast pre-
sented herself. The reading was 0.5°F cooler than the surround-
ing tissue. One week later surgery showed that it was benign.

A male was burned on the right leg. The leg was bandaged.
On the third day an elevation in body temperature was noted,
suggesting an infection. On scanning the bandage a reading at
the knee showed a 2°F rise. On removal of the bandage the
infection site was verified.

The only way currently to learn anything further about this line of
development is to inquire of The Dudley Observatory (Chartered
1852), 140 South Lake Avenue, Albany, N. Y.

Wash away all but the image
(and erase as much of that as you like)

For certain drafting-room procedures that may fail to interest
the general reader, we now place upon the market a silver-
sensitized photographic film that may indeed appeal to him
for applications that have yet

to occur to us.

emulsion impregnated with
developer at factory

very tough, dimensionally stable
ESTAR Base (polyester) .004”

y

1 ———

reviously prepared > <
ﬁne nega%vpe P 1%)0 ft.-candles, 75 sec.

An activator liquid which we furnish to bathe it for anywhere
from 15 to 2 minutes at 65°-85°F turns the exposed areas

very black\

S

and then plain warm water (80°-100°F) flushes away the un-
blackened emulsion in a minute or so.

T—-amenable to pen,

This thickness drawn much exaggerated.
pencil, etc.

Easily removable wet but not dry.

Far ﬁm?r de!ail results and much less exposure is required
thap w1th_ bichromated gelatin. Bichromated gelatin is very
ancient. Time to forget it, perhaps? If you ever remembered.

For the name of a dealer who quotes sizes and prices on this KODAK
Wash-Off Drafting Film, write Eastman Kodak Company, Photo
Reproduction Division, Rochester 4, N. Y. : .

983



Sample: Daylight fluorescent desk lamp

Reference Lamp: Quartzline

Measured: Double-beam spectroradiometry
"relative energy”’

Wavelength Range: 400-700 mu

Sample: Fluorescent white paper

Light Source: Tungsten

Reference: Ba SO4

Measured: Normal reflectance operation by irradiating
sample with monochromatic light, double-beam

Wavelength Range: 400-700 mu

Bandpass: 5 mu

Sample: Fluorescent white paper

Light Source: Quartzline

Reference: Ba SO,

Measured: Direct-lighted sphere method, double-beam
Wavelength Range: 400-700 mu

Bandpass: 5 mu

SAVE UP TO $5000 IN INSTRUMENT COSTS...save hours of time
. . . while. you easily measure reflecting-fluorescing samples with photo-
metric accuracy of +0.5% T. Maximum limit for stray light is 0.1%.

Curves and data above illustrate procedures used, and provide con-
clusive proof of the outstanding performance offered by the Bausch &
Lomb Model 5 Relative Spectroradiometer/Spectroreflectometer . . .
comparing with instruments costing .up to $5000 more.

What is your problem? Double-beam comparison of spectral energy
distribution of cathode ray tubes? Lamps? Arc lamps? Thermo-emis-
sion? Or is it direct-sphere measurement of reflection of fluorescing-
reflectance samples, such as paper products, textiles, paints, or cos-
metics? Regardless, you’ll measure your samples accurately . . . faster,
easier, at lower cost with the Bausch & Lomb Model 5. .

And, you'll get prompt delivery, including complete installation,
check-out, and operating instructions by a factory-trained engineer.

Write for complete information. Please describe your application in
detail. Address your inquiries to: Bausch & Lomb Incorporated, 77447
Bausch Street, Rochester 2, New York.

BAUSCH & LOMB V
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FORTHCOMING EVENTS

Winter Gordon
Research Conferences

The Winter Gordon Research Con-
ferences will be held from 27 January
to 7 February 1964 at the Miramar
Hotel, Santa Barbara, California. The
purpose of the Gordon Research Con-
ferences, which is to stimulate research
in universities, research foundations, and
industrial laboratories, is achieved by
an informal type of meeting consisting
of scheduled lectures and discussion
groups. Sufficient time is available to
stimulate informal discussions among
the members of each conference. Meet-
ings are held in the morning and in
the evening, Monday through Friday,
with the exception of Friday evening.
The afternooons are available for rec-
reation, reading, or participation in dis-
cussion groups as the individual de-
sires. This type of meeting is a valuable
‘means of disseminating information and
ideas to an extent that could not be
achieved through the usual channels of
publication and presentation at scien-
tific meetings. It is hoped that each
conference will extend the frontiers of
science by fostering a free and infor-
mal exchange of ideas among persons
actively interested in the subjects under
discussion. The summer conferences are
held in New Hampshire [Science 139,
1006 (1963)].

Registration and Reservations. At-
tendance at the conferences, limited to
approximately 100, is by application.
Individuals interested in attending the
conferences are requested to send their
applications to the office of the di-
rector. Applications must be submitted
in duplicate on the standard form,
which may be obtained from the office
of the director. The applications will
be reviewed by the Conference Com-
mittee. This committee, in selecting the
participants, will distribute the attend-
ance as widely as possible among the
institutions and laboratories represented
by the applications. A registration card
will be mailed to those selected. Ad-
vance registration by mail is required;
this is completed when the registration
card, with a deposit of $15, is received
in the office of the director. A registra-
tion card not accompanied by the de-

- posit will not be accepted; this advance

deposit is not required of scientists from
foreign countries.

A fixed fee of $115 has been estab-
lished for resident conferees, covering
registration, room (except single room),
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NEW anti-vipration

BALANCE TABLE

This table eliminates vibration
problems often encountered with
sensitive analytical balances,
and other scientific instruments. It can be used with
virtually all laboratory balances. Request Bulletin BR-96.

BRINKNMANIN

CANTIAGUE ROAD, WESTBURY, N.Y. 11590

ST LOUIS ¢ CHICAGD * HOUSTON s CLEVELAND ¢ PHILADELPHIA ¢ SAN FRANCISCO

INSTRUMENTS

All-Transistor Electronic Colony Counter
Marks as it Counts Automatically
In Open and Closed Petri Dishes

Four precision counting devices make this instru-
ment indispensable for routine colony counting
and in phage and bacterial genetics: an Elec-
tronic Marking Probe; A Plug-in Marking Grease
Pencil or Plug-in Marking Pen; and a Pushbutton
Counter.

Colonies are accurately recorded in a single prob-
ing action that leaves an identifving puncture in
the agar. The Electronic Probe picks up radio im-
pulses on contact with any agar medium and ac-
tuates the counting mechanism. Electrical splat-
tering is completely eliminated by the low voltage
input. Where puncturing is undesirable, the Plug-
in Grease Pencil or Marking Pen is used to mark
the back of the plate as it counts.

Plates are flooded with brilliant white light that
is cool, soft and easy on the eyes. Specimens are
illuminated in bold relief against a contrasting
agar background, revealing colony morphology.
Even pinpoint colonies are easily discerned.

UNCONDITIONAL
1 YEAR WARRANTY

>
The instrument has an automatic numerical re- WRIE FoR p-‘lg\ NEW BRUNSWICK SCIENTIFIC CO., INC.
set to zero, a sterilizing Probe Well and a magni- CATALOG /(\i— CISION LABORATORY APPARATUS
fying lens. c1105/11153| \ (&2
S P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY
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LINEAR | o

RECORD

B

A versatile sensitive Servo-Recorder
for General laboratory use

VARICORD 43 $885

M Multi-range, potential and current recorder. ® Choice
of per cent transmission or absorbance indication in
spectrophotometry. B For gas chromatography by con-
ductivity or ionization. M True potentiometric input.
M Less than 1 second pen speed — 10 millivolt full
scale sensitivity. B Output connector for integrating
and telemetering. Write for Bulletin #1130

PHoTovalT

"? PHOTOVOLT CORPORATION
\) 1115 BROADWAY M NEW YORK 10, N.Y.

AGING . ..

Some Social and Biological Aspects

A symposium presented at the AAAS
Chicago Meeting

December 1959. Published November 1960.

Nathan V. Shock, Editor
6 x 9, 436 pp., 65 illus., cloth
$8.50 AAAS members’ cash orders $7.50
CONTENTS

Implications for society: J. W. McConnell, J. T. Freeman,
R. J. Havighurst, C. D. Leake, S. Spector

Aging in tissues and cells: B. Glass, J. D. Ebert, G. H.
Bourne, A. White

Aging in the total organism: M. Landowne, G. Pincus, P.
Handler, E. W. Busse

Theories of aging: N. W. Shock, H. Selye, P. Prioreschi,
B. L. Strehler, J. E. Birren, S. E. Stumpf

Oral aspects of aging: R. F. Sognnaes, A. A. Dahlberg,
J. Nalbandian, J. Klingberg, L. Cancellaro, E. O.
Butcher, J. R. Ring

Financing medical costs after age 65: J. T. Freeman

Discussions. Index

British agents: Bailey Bros. & Swinfen, Ltd.
yde House, West Central Street
London W.C.1

American Association for the
Advancement of Science
1515 Massachusetts Ave., NW
Washington 5, D.C.

to build

precision research

BIOMOLECULAR

STRUCTURES

¢ COURTAULD Space-Filling Models—new and
incomparable. Prices halved September 1963.

¢ KENDREW-CAMBRIDGE—Repetition Skeletal
Models, as used to build myoglobin, DNA, etc.

¢ KENNARD-DORE Stereo Model Construction
Set, builds skeletals to arbitrary scale from
electron density maps.

Now Available: Shulman—*“The Modeling
of Biomolecular

Ask for details from: Structures”
$3.50 pp. from
_— Ealing.
= i L‘
w Ealing o~ |\ 2~

2233 Massachusetts Ave.,
Cambridge, Mass. 02140
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VERSATILITY

PENNSYLVANIA
Model I-10

LABORATORY SCALE

|

FOR AUTOMATIC LABORATHRY WEIGHING

Model I-10 is an extremely holder combinations available
versatile precision scale de- make this the perfect preci-
signed for laboratory use. sion scale for countless lab-

Automatic self-balancing in-
dicator permits direct reading
of accurate weight from grad-
uated chart without bother of
balancing loose weights. Ad-
justable hydraulic dampener
brings indicator to rest in 2}
oscillations . . . assures fast
weighing. Infinite variety of
chart, beam and commodity

oratory applications. Capaci-
ties up to 12,500 grams or 22
pounds. Available with 9”7 x
18” cradle scoop at no extra
charge.

FREE CATALOG:

Write for catalog of Pennsylvania
Laboratory Scales ... TODAY

LABORATORY SCALES e« ANALYTICAL SCALES < FAN DIAL SCALES

PENNSYLVANIA SCALE COMPANY

Bareville (Leola) Pennsylvania
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meals, and gratuities, for 5 days. This
fee was established to encourage at-
tendance for the entire conference and
to increase the special fund that is
available to the conference chairmen
for assisting participants who attend
the conference wholly or in part at
their own expense.

The participants are expected to live
at the conference location because one
of the objectives of the conference is
to provide a place where scientists can
get together informally to discuss sci-
entific research. All participants are
urged to attend the conference for the
entire week. Under special circum-
stances conferees will be permitted to
stay at locations other than the site of
the conference. Such nonresident con-
ferees will be charged a registration
fee of $50.

Conferees living at the conference
location who will pay all or part of the
fixed fee as a personal expense may
request a reduction of $25 in the fixed
fee. Application for this special fee must
be made at the conference office during
the conference.

Accommodations are available for
wives who wish to accompany their
husbands, and for children 12 years
of age and over. All such requests
should be made at the time the attend-
ance application is submitted. The
charge for room and meals for a guest
is $75, including gratuities, for 5 days.

Cancellation. The $15 deposit is for-
feited if an approved application for
attendance at a conference is cancelled.

Attendance. Requests for attendance
at the conferences or for additional in-
formation should be addressed to W.
George Parks, Director, Gordon Re-
search Conferences, University of
Rhode Island, Kingston, Rhode Island.

The following is an outline of the
program.

Polymers

Maurice L. Huggins and Bruno H.
Zimm will serve as chairman and vice
chairman, respectively, during these ses-
sions.

27 Jan. H. Mark, “Recent progress
in polymer research”; W. Kern, “Or-
ganochemical and analytical studies of
polymers.”

28 Jan. 1. Nitta, “The structure of
crystalline polymers”; F. E. Bailey,
“Association complexes of polymers.”

29 Jan. T. W. Campbell, “High tem-
perature polymers”; C. S. Marvel
and J. E. Mulvaney, “Polyaromatics”;
F. R. Mayo, “The role of oxygen in
the formation and degradation of poly-
mers”; J. F. Johnson, “Degradation
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FROM HONEYWELL

THE MODEL 2802 LABORATORY POTENTIOMETER

The New Honeywell Model 2802 Laboratory Potentiometer
is the most accurate and easy-to-use DC instrument we’ve
ever built for your primary standards lab.

Calibrated accuracy of this new instrument is +0.0010%
of reading +0.1 microvolt. The range of the 2802 is from
0 to 2.0999999 volts, with only four measuring dials.

Its new improved single-window readout lets you read all
eight digits without squinting or bending over the instru-
ment.The built-in self-checking feature eliminates the chance
of error that exists when you must compare one instrument
with another. Both battery circuits are guarded, and the
entire instrument is electrostatically shielded.

For complete specifications, contact your nearest Honey-
well office or write Honeywell, Denver Division, Denver 10,
Colo. In Canada: Honeywell
Controls, Ltd., Toronto 17.

m LABORATORY STANDARDS
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Will one of these new reagents
answer your needs in medical
research or biochemical testing?

Acridine Orange

Flazo Orange (for fluorescent
counter-staining)

6-Phosphogluconate, Trisodium Salt
(for 6-P G Dehydrogenase)

BT®, Blue Tetrazolium

Butyryl Thiocholine lodide

Fast Navy 2-R

Sodium alpha-Naphthyl Acid Phosphate

Fast Blue RR

5-Bromoindoxyl Acetate

p-Chloroanilidophosphonic Acid

DDD (2,2'-Dihydroxy-6,6’-Dinaphthyl
Disulfide)

Indoxyl Acetate

Neotetrazolium Chloride

Fast Black K Salt (4-Nitro-4’-Amino-
2',5’-Dimethoxyazobenzene,
diazonium salt)

“Tris’’ Buffer

Write for your FREE COPY of new
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New AAAS Symposium Volumes

Spermatozoan Motility
Edited by David W. Bishop. 322
pages. 113 illustrations. Refer-
ences. Index. 28 tables. August
1962, $7.50 ($6.50 prepaid for
AAAS members).

Great Lakes Basin

Edited by Howard J. Pincus. 320
pages. 92 illustrations. 46 tables.
Abstracts. References. Index. Au-
gust 1962. $7.50 ($6.50 prepaid
for AAAS members).

Fundamentals of
Keratinization
Edited by E. O. Butcher and R. F.
Sognnaes. 202 pages. 136 illustra-
tions. Summaries. References. In-
dex. May 1962. $6.50 ($5.75 pre-
paid for AAAS members).
Biophysics of Physiological
and Pharmacological Actions

Edited by Abraham M. Shanes.
612 pages. 212 illustrations, Refer-

ences. Index. December 1961.
$13.50 ($11.75 prepaid for AAAS
members).

Order today from
AMERICAN ASSOCIATION FOR THE

ADVANCEMENT OF SCIENCE
1515 Mass. Ave. NW, Washington, D.C. 20005

studies of polymers with defined dis-
tribution.”

30 Jan. A. J. Havlik and R. Simha,
“Equation of state of polymer liquids;
glass transitions”; A. A. Berlin, (sub-
ject to be announced); G. Natta, G.
Mazzanti and G. Dall’Asta, “Polymer-
ization of cyclic olefins.”

31 Jan. K. Fukui, “Toward a theo-
retical strategy for the chemistry of
polymerization”; S. E. Bresler, (sub-
ject to be announced); J. F. Smith, “Ap-
plication of computer techniques to the
prediction of copolymer compositions.”

Electrochemistry: Electrode Reactions

Ralph N. Adams and Richard Buck
are chairman and vice chairman, re-
spectively.

3-7 Feb. Paul Delahay, “Double lay-
er and electrode kinetics”; Lucien
Gierst, “Cation effects on electrode
kinetics”; A. C. Riddiford, “Rotated
disk electrodes™; Philip J. Boddy, “An-
ion effects on potential distribution at a
germanium electrode”; Donald Smith,
“Electrochemical studies of rapid ho-
mogeneous chemical reactions employ-
ing AC techniques”; Allen J. Bard,
“Coulometry applied to electrode mech-
anism studies”; Henry Taube, “Elec-
tron exchange reactions”; G. C. Barker,
“Photo currents at mercury electrodes”;
Manfred Breiter, “Kinetics of hydro-
gen and deuterium discharge on plati-
num”; Leon Dorfman, “Pulse radiolysis
studies of the electron in polar liquids”;
N. Sutin, “Electron exchange reac-
tions”; H. Gerischer,  “Semiconductor
electrodes”; E. Yeager, “Kinetics of
the oxygen electrode at various sur-
faces”; W. H. Reinmuth, “Impluse re-

laxation techniques”; Robert Oster-
young, “Adsorption studies at solid
electrodes”; S. Bruckenstein, “Ring-

disk electrode techniques.”

W. GEORGE PARKS
University of Rhode Island,
Kingston

Other Meetings

November

24-27. American Acad. for Cerebral
Palsy, Dallas, Tex. (J. D. Russ, 1520
Louisiana Ave., New Orleans, La.)

25-27. Geological Soc. of America,
76th meeting, New York, N.Y. (F. Betz,
Jr., 419 W. 117 St., New York 27)

29-30. American Mathematical Soc.,
Cleveland, Ohio. (AMS, 190 Hope St.,
Providence 6, R.I.)

31-1. American College of Chest
Physicians, Portland, Ore. (M. Kornfeld,
112 E. Chestnut, Chicago 11, IIl.)
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