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The 20-page booklet our
Research Librarian Phyllis
Browning is holding contains
a wealth of information on
centrifugation, compiled from
regular reviews of over 100
periodicals...it's yours

for the asking.

We've saved you
a thousand hours
of library time

Owners of our Model L Preparative Ultra-
centrifuge often want to know what rotors, speeds,
and times other investigators have used to separate
i oF thes BOERIERT different macromolecules. These questions can
s involve a time-consuming literature search. To
help you find such information in minutes, we have
gathered in one publication the results of
several thousand hours of library research on
preparative ultracentrifugation. Applications are
grouped under Enzymes, Nucleic Acids,
Subcellular Fractions, Viruses, Other Biological
Materials, and Miscellaneous Preparations.
Charts list the operating conditions, together

with the gradient-forming material for density
gradient references. If you'd like a copy of this
comprehensive publication, we would be happy
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s penpaive 4

pa it A
atohink by

to send you one—especially since it clearly
shows the exceptional usefulness of our
Preparative Ultracentrifuges.

Just write for Data File DS-224-5.

Beckman® INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA « 94303

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



Christensen—plfl and DISSOCIATION

Here is a unique programed text designed to help
the student acquire a better understanding of the
association and dissociation of the hydrogen ion in
aqueous solutions. The book is outlined in a vertical
linear organization of small sequential steps, fol-
lowed by a question based on each new fact. Thus
the student is required to fill in the correct answer
to each question before proceeding to the next frame.
This insures solid confirmation and reinforcement of
understanding for each important fact.

The reader needs only a minimal acquaintance with

pH, logarithms, indicators, titration, stoichiometry,
and structural chemistry. After approximately 7
hours of study, the student can be expected to reach
a level where he can calculate the pH of buffer sys-
tems, interpret the titration curves of multifunc-
tional compounds, predict the electrophoretic be-
havior and interactions of protein molecules and un-
derstand the buffering by biological systems and the
sensitivity of biological events to the pH.

By Hairvor N. CHRISTENSEN, Ph.D., Professor of Biological Chemistry

and Chairman of the Department, The University of Michigan. 60 pages,
T4 x 10v”, illustrated. $1.75. Published July, 1963!

Routh—20¢h CENTURY CHEMISTRY

Students taking a single course in chemistry, either
elective or required, need a text thorough enough
to acquaint them with fundamentals of inorganic,
organic and biological chemistry—yet simple enough
in its presentation to create and hold interest. Dr.
Routh admirably meets these two demands in this
text. It is designed solely for a one-year survey
course.

Instead of the usual detailed study of inorganic
chemistry, Dr. Routh stresses the principles under-
lying all chemical knowledge and the application

of these to the specific uses in daily living—with
such topics as: water softeners, oxygen tents, dry ice,
synthetic vanilla, plaster of Paris.

Students will find interesting, up-to-date discussions
on: lubricants for rockets and missiles—applications
of radioisotope research—chemistry of photosynthe-
sis, the formation of ketone bodies and the relation
of RNA, DNA and ATP to the mechanism of protein
synthesis by the cell.

By JosepH I. RouTH, Ph.D., Professor of Biochemistry, State University

of Towa. 489 pages, 6%8” x 9347, with 282 illustrations. $8.00.
Third Edition—Published June, 1963/

Lee and Van Orden—GENERAL CHEMISTRY

This book is a concise, beautifully illustrated elemen-
tary text for first-year college courses. It is designed
expressly for those students who are nonchemistry
majors and who need a general knowledge of modern
chemistry. Emphasis is placed upon thorough knowl-
edge of fundamentals, rather than an outline of every
aspect of chemistry.

The text opens with general definitions of chemistry
and matter and discusses mixtures, compounds, ele-
ments, molecules and atoms. The elements are then
studied in groups, with more common elements de-

scribed in detail as representative of their groups.
Essential principles and theories such as the molecu-
lar theory, oxidation and reduction, and ionic equi-
libria are introduced as needed for understanding
various elements. Organic compounds are explained
by functional groups—alkanes, alkenes, ethers, alco-
hols, ete. Also included are descriptions of more
complicated components of petroleum, fibers, drugs
and living organisms.

By GarTH L. LEE, Ph.D., Associate Professor of Chemistry, Utah State
University, Logan, Utah; and HARRIS O. VAN ORDEN, Ph.D., Professor of

Chemistry, Utah State University, Logan, Utah. 637 pages, 6”7 x 914",
with 218 illustrations, $7.25. Published May, 1960.

Texts gladly sent to teachers on approval

Please send and bill me:
[0 Christensen—pH and Dissociation—$1.75
[] Lee and Van Orden—General Chemistry—$7.25

Name Address

[ Check enclosed, send postpaid

W. B. SAUNDERS COMPANY
West Washington Square, Philadelphia 5, Pa.

SC 6-26

Discount accorded to full-time teachers listing affiliation

1 Routh—20th Century Chemistry—=$§8.00

Teaching Position
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Evening flight of bats from limestone
caves located in the southern plateau
area of the United States. Miilions of
bats issue forth within half an hour,
entirely without collision (see review
of Biospéléologie, page 1563 [Andreas
Feininger—Life ©® 1953, Time Inc.]



A modern
research instrument with
built-in Koehler illumination
for critical microscopic
Investigation

In less than one year since its introduction, the Nikon
Series S has become one of the most talked about micro-
scopes in the field. It has attracted wide and favorable
attention for its mechanical ruggedness, its smoothly
responsive controls, its seemingly unlimited versatility,
and its almost incredible quality of optics.

The new Series S-Ke offers even more of special interest
to the critical microscopist. Except for the base, the
S-Ke employs the same construction as the Series S and
accepts the same interchangeable eyepiece tubes and
stages. The base is larger, and contains the light source
and optics of the Koehler illuminator.

Koehler illumination is undoubtedly the most efficient
known to optical microscopy, and is virtually prerequi-
site in photomicrography. Its principle advantage is
that it makes the light source and microscope a com-
patible optical system. All available light is concen-
trated in the area under investigation. There is no

glare or halo. Details, usually obscured by these condi-
tions emerge with new clarity and definition.

To attempt Koehler illumination with conventional
mirror and external lamps is a difficult, time-consuming
procedure. With the model S-Ke it is utterly simple
and virtually automatic. A sliding, centerable optical
system permits the user to enjoy its benefits over the
entire magnification range of the microscope.

The S-Ke is supplied with a step-down- transformer
which provides the correct lamp voltage. This trans-
former has a built-in voltmeter and a variable irftensity
control with adjustable high- and low-position ‘stops’
so that anyselected degree of brightness can be repeated.

Optional accessories: Interference -Phase, Phase-Con-
trast, and Polarizing attachments, Projection Head,
Macro-Photo and Photomicrographic equipment.

For complete details, write to Dept. S-6

Nikon Series S-Ke

R e il

NIKON INCORPORATED Instrument Division - 111 Fifth Avenue, New York 3, N. Y. « Subsidiary of Ehrenreich Photo-Optical Industries, Inc.
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Take time to find out

There are three distinctly new Beckman Infrared Spectrophotometers.

IR-10 —a precision instrument with a range of 2.5 to 33.3 microns for only $6,800.
IR-11 —that runs survey scans in about 10 minutes over the 12.5 to 300 micron range.
IR-12 —the widest continuous range, automatic spectrophotometer ever...2.5 to 50 microns,

Take a few minutes to learn more about these unusual IR instruments.
Call your local Beckman Sales Engineer or write us direct for Data File LIR-38-364.

|SY=Yel 41s-180 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA « 92634

INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND; MUNICH, GERMANY; GLENROTHES, SCOTLAND; PAR!S, FRANCE; TOXYO, JAPAM; CAPETOWN, SOUTH AFRICA



vibraling
sample
magnelometer

First commercially available Foner type Vibrating Sample
Magnetometer for measuring magnetic moments of
solids, liquids and gases. This precision research instru-
ment vibrates a sample in a relatively uniform magnetic
field. The moving sample produces an AC signal propor-
tional to its magnetic moment which is detected and
analyzed by the associated electronic system. The Mag-
netometer can be used with any conventional laboratory
electromagnet, or can be readily adapted to supercon-
ducting magnets. A wide range of permanent and/or
induced magnetic moments can be precisely measured
over an extended range of temperature, field and crys-
tallographic orientation. Magnetic moment measure-
ments of Superconductors, and Ferri-, Para-, Ferro-, Dia-,
Antiferro-, and Meta-magnetic materials have been made
with this instrument. Differential sensitivity: minimum
detectable change in magnetic moment of 5 x 104 to
5 x 105 emu corresponding to a change in magnetic
susceptibility of 5 x 108 to 5 x 10° cgs for a 1 gram
sample at 104 gauss. Made exclusively by PAR under
license in U. S. Patent No. 2,946,948. Price: $12,500.
Your inquiries on specific magnetic measure-
ment problems are invited. Write for Bulletin 110.
PRINCETON APPLIED RESEARCH CORP., Box 565,
Princeton, New Jersey. Phone: 609-799-1222.

1496 SCIENCE, VOL. 144



when seeing 1S
essential to

understanding, use
MEDICHROMES®

MEeDICHROMES are full-color Kodachrome slides . . . 10,000 of them on more than 70 subjects
in the biological sciences and medicine. sk Each series is authored by leading world authorities
on the subject. sk MEDICHROMES visualize subject matters which must be seen to be understood.
% They facilitate thorough and rapid coverage of topics. sk Both microscopic and gross subjects
can be demonstrated clearly and simultaneously to an entire class. % Easy to use for lecture
work as well as individual study, all Medichrome slides are in full color, 2 x 2” (35 mm.) and are
available bound between glass and aluminum or in cardboard Readymounts.

1. Anatomy

2. Bacteriology
3. Biology

4. Botany

5. Cytology

6. Dermatology
7. Embryology

8. Hematology

9. Histology

Available as complete series or individual slides to supplement your preserit slide library.
For complete information on any series fill out the coupon below and mail it to us.

10. Neuroanatomy

11. Neuropathology

12. Nursing Procedures

13. Obstetrics and Gynecology

14. Oral and Facial Pathology
and Anatomy

15. Pathology

16. Pediatrics

17. Virology

@Zﬂa’ams

New York 10, N. Y.

26 JUNE 1964

CLAY-ADAMS
141 E. 25th St., New York 10, N. Y.

Please send me complete descriptive information on
the Medichrome series | have circled. (See listing at left)

1234567891011 12 13 14 15 16 17
I am also interested in:

Name

Institution

Street.

|
|
|
|
|
|
|
|
: (other fields of interest)
|
|
|
1
i
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BRANDS GUARANTEED TO MEET YOUR MOST
DEMANDING LABORATORY STANDARDS

Aloe is proud to bring you these outstanding brands of
laboratory equipment and supplies . . . established as
standards of quality in the market. These products are fully
tested in laboratory and field before they can be sold under
one of these labels. Each product is distinctively packaged
for quick identification and simpler inventory control.

Look for these brand names when you must be sure of
quality and product integrity. Look to the man from Aloe for
skilled advice on your laboratory needs.

Se/w«}vzg the Soiences that Sese Mankind,

SCIENTIFIC

BROM@AK

Diagnostic Aids and Chemical Reagents

TRIDENT

Technical Laboratory Products

SPECTRUM
General Laboratory Products

Equipment and Supplies for Animal Care

Bcademy

(University Grade) Laboratory Supplies

Sensaur

Scientific Equipment

For further information, write: Aloe Scientific, Division of Brunswick, 1831 Olive St., St. Louis 3, Mo.
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The Carl Zeiss GFL Standard Microscope is designed to be the
most versatile laboratory microscope available. A great variety
of attachments makes it possible to build up an instrument for
your own particular needs.

You have a wide choice of eyepieces, objectives, condensers,
stages, and tubes. You can attach all the parts needed for
photomicrography and microprojection.

You can vary the type of illumination, set up for micromeasure-
ments, add an Optovar unit to change magnifications at the flick

FL is ht you mak it

of a finger. Attachments for dark-field, phase-contrast, interfer-
ence, fluorescence, polarization, and reflected light work—put
every major microscope technique at your disposal. Parts can
be exchanged quickly yet will always be in perfect alignment.
- Every part of the GFL is built to highest standards. Any type ot
objectives—such as Achromats, Planachromats, Neofluars,
Apochromats or Planapochromats—can be used.

Write Dept. SC for further details on the Carl Zeiss GFL Micro-
scope. Complete service facilities available.

(CARLY
CARL ZEISS, INC. The Great Name in Optics

444 Fifth Avenue, New York, N. Y. 10018

BRANCH OFFICES IN ATLANTA, CHICAGO, LOS ANGELES, SAN FRANCISCO, SEATTLE  IN CANADA:

WEST GERMANY

VANCOUVER



~ Success is originality that didn’t stop there:

. Ace Mini-Lab

Introduced in 1950, it is the most complete,

best designed line of miniature glassware!

The moment you start working with a simple
flask or one of our popular assemblies, a few of
which are shown here, you will notice that Ace
Mini-Lab not only takes up less space, results in
considerable savings in reagent chemicals, but
that the good design makes Ace Mini-Lab a
pleasure to work with.

Ace Mini-Lab is the first especially designed
line of miniature glassware. No simple reduc-
tion was employed: Our chemists and designers
- subjected each piece of glassware to practical experimentation un-

til Mini-Lab performed with ease and efficiency. The popularity of

You will like Ace MINI-LAB: Ace Mini-Lab attests to the success of their endeavors: Mini-Lab
Best designed, most complete, has been enthusiastically accepted in laboratories, in schools, every-
all components interchangeable; where

costs less, uses less space : .. . . . s

then Hill tealé gloks \f s Ace Mlpl—Lab is the most complete line of mmla.ture glassware.
reduces consumption of chemicals. It can function as your complete laboratory. New items are con-

stantly being added. 27 recent additions are featured in the Ace
Mini-Lab brochure,

Ace Mini-Lab is versatile, comes in $ 14/20, § 19/22, and
18/9 joints; a full line of components permits endless variations.
The excellent original design and versatility will make Ace Mini-
Lab the most satisfactory miniature glassware you have ever worked
with. To check our complete selection, see your Ace Catalog 64 or
send for Mini-Lab brochure.

Vineland ,New Jersey

LOUISVILLE, Ky. SPRINGFIELD, MASS.
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ND-180

512-Channel

Pulse Height Analyzer System with
Signal-Averaging Programmer

Here's the system—analog-to-digital con-
verter, memory unit, and readout control
unit—that has everything important,
everything you've asked us to provide in
a pulse height analyzer system. The sys-
tem provides live display, spectrum strip-
ping and integrating capabilities, as well
as off-line, tape-to-typewriter conversion,
log display, manual entry to tape, high-

UCLEAR DAT

One analyzer system with all
the features you've asked for!

(plus one you didn’t expect)

speed printer, and many other functions.

Here’s the bonus! This system also has
the capacity for signal averaging with a
multiscaling programmer. The result is
an analyzer that also extracts the signal
of interest from non-filterable noise by
enhancing the signal-to-noise ratio.

In this space, we can't cover all the
features you'll find interesting. For com-

plete information on ND-180 Pulse
Height Analyzer System, contact your
Nuclear Data Salesman, or write for de-
tails on ND-180—one analyzer with all the

features you've asked for.
As you’d expect, it’s from Nuclear Data

Nuciear Dala, Inc.

P. 0. Box 451,100 W. Golf Rd., Palatine, Illinois 60067
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MATERIALS RESEARCH - technology’'s new horizon

Predicting the flow behavior of molten polymers during processing
operations is of basic and practical concern to researchers, manufacturers
and fabricators. Unfortunately, the problem is a complex one.

But new insight into the problem is offered as a result of the concentra-
tion of work done by Rheologists. An up-to-date, comprehensive sum-
mary of several resulting techniques is contained in a recently-translated
technical paper.* This paper covers in detail, how Rheometers (and
particularly Instron extrusion-type Rheometers) may be used to provide
information that can be linked with the molecular and structural as well
as elastic properties of polymers. The paper also discusses how these
rheological techniques can be used to predict polymer behavior under
different manufacturing conditions. As a result, undesirable processing

phenomena like melt-fracture can be

NEW INSIGHT INTO THE avoided and products of more uniform
PREDICTION OF POLYMER characteristics can be obtained.
BEHAVIOR IN PROCESSING Rheology is a specialized area of investi-

gation in which Instron Universal Test-
ing Instruments, used in conjunction with Instron extrusion-type Rhe-
ometers, are contributing to materials technology. With this equipment
an entire flow curve can be developed in a few moments with a single
filling of the barrel. High test accuracy is assured by the Rheometer’s
precision temperature control system which permits accurate tempera-
ture control to better than + 0.5°C. over a range from 10°C. above
ambient to 340°C.

The Instron Capillary Rheometer provides close Viscosities can be determined quickly and accu-
simulation of actual conditions encountered in rately with the Instron Capillary Rheometer. Here,
plastics processing. This unit, mounted on an test results from a typical molten polymer show
Instron Tester, is being used to check the steady- pressures (proportional to shear stress) obtained
state shear viscosity of high-polymer compounds. from a series of constant programmed piston

rates (which are proportional to shear rates).

*This paper, one of the most comprehensive reports

we've seen on the rheology of molten polymers, is avail-
. able on request. In addition, technical articles covering
many other areas of materials testing may be obtained
without charge. Tell us your area of interest and we will
send you appropriate literature.
Write: Dept. 24-C, Instron Engineering Corporation,
2500 Washington Street, Canton, Massachusetts,

INSTRON

Find out how other Scientists and Engineers in your field are using Instron test instruments and systems.
Consult the Yellow Pages of your metropolitan telephone directory for address and phone number of
INSTRON ENGINEERING CORPORATION Your nearest Instron Sales Office and Demonstration Center: Canton, Mass. « Wilmington, Delaware
2500 Washington St., Canton, Massachusetts « Cleveland, Ohio « Park Ridge, lllinois « Houston, Texas « Atlanta, Georgia » Long Beach, California
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The gas chromatograph you couldn’t buy before

The Beckman GC-4 Gas Chromatograph. An unusual analytical system. It gives new modular, add-on flexibility within
a carefully-planned console. Its diverse abilities can be best appreciated after a complete explanation by your local
Beckman Sales Engineer. Call him or write us direct.

[S¥Yod 423Y=1a 00 INSTRUMENTS, INC.
INTERNATIONAL SUBSIDIARIES: GENEVA, SWITZERLAND;

MUNICH, GERMANY; GLENROTHES, SCOTLAND; PARIS, SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
FRANCE; TOKYO, JAPAN; CAPETOWN, SOUTH AFRICA FULLERTON, CALIFORNIA




the model
il I unsurpassed accuracy for pH and mV measurement

STANDARDIZE

an all-new pH meter developed for
critical applications by

RADIOMETER :7%sonree

Radiometer pHM4 features these outstanding advantages:

’[huLm\v

HIGH RESOLUTION
Effective Scale length over 140”, or 10” per pH.

e Reproducibility to =0.001 pH.
e High Readability—10" scalé length per pH.

e Uses complete range of Radiometer plug-in or remote
electrodes.

® Built-in battery condition test, and Standard Cell.

e 1,000 hours of service from 2 types of readily obtainable
1.5 volt dry cells.

® Meter type null indicator—no glow lamp.

ULTRA MICRO CAPILLARY ELECTRODE ES5021

An ideal companion for pHM4 in blood work,
Completely thermostatted—requires only 25 micro-
liters sample volume.

e Ideally suvited for pH measurements on blood and body

fluids with Radiometer Ultra Micro Elecirode Unit E5021,

Write for descriptive literature

SOLD AND SERVICED IN U.S.A. BY
THE LONDON COMPANY RADI METE

811 Sharon Drive WESTLAKE, OHIO 72 Emdrupvej COPENHAGEN, DENMARK

In Canada: Factory representatives Bach-Simpson Limited; sold and serviced by Canadian Laboratory Supplies Limited

1504 SCIENCE, VOL. 144



LOW SPECIFIC HIGH SPECIFIC

PRICES

ACTIVITY ACTIVITY Prepaid air shipmentincluded
COMPOUND Order Range Order Range

No. mc/mM No. mc/mM 50 z¢ 0.1 mc 0.5 mc 1.0mc
L-Alanine-C14 (U.L.) CFB-7 5-10 CFB-62 75-110 $38 $ 70 $350 $680
L-Arginine-C'4 monohydrochloride (U.L.) CFB-8 5-10 CFB-63  150-220 48 87 400 800
L-Aspartic-C4 acid (U.L.) CFB-9 5-10 CFB-64  100-150 38 68 340 67(3~
L-Glutamr;-é;;acrd (U.L) CFB-10 5-10 HEFB-GS 125-180 40 68 340 670
Glycine-C' (U.L.) CFB-11  5-10 CFB-66  50-70 23 32 125 92925
L-Leucine-C14 (U.L)) CFB-13 5-10 CFB-67  150-220 55 95 460 880
L-isoLeucine-C14 (U.L.) CFB-14 5-10 CFB-68  150-220 45 88 440 870
L-Lysine-Ct4 monohydrochloride (U.L.) CFB-15 5-10 CFB-69  150-220 55 90 450 870
L-Phenylalanine-C14 (U.L.) CFB-16 5-10 CFB-70  200-320 56 92 450 880
L-Proline-C14 (U.L.) CFB-17 5-10 CFB-71  125-180 55 105 525 990
L-Serine-C14 (U.L.) CFB-18 5-10 CFB-72 75-110 55 92 450 870
L-Threonine-C4 (U.L.) CFB-19 5-10 CFB-73  100-150 48 88 440 870
L-Tyrosine-Ct4 hydrochloride (U.L.) CFB-20 5-10 CFB-74  200-320 58 105 518 940
L-Valine-C14 (U.L.) CFB-21 5-10 CFB-75  125-180 48 88 440 880

HIGH PURITY
AVAILABLE
FROM STOCK:
UNIFORMLY
LABELLED
CARBON-14
L-AMINO ACIDS

Immediate shipment of high spe-
cific activity—~Advances in pro-
duction techniques now permit
immediate delivery from stock of
uniformly labelled carbon-14
L-amino acids at high specific
activities. The table above lists
fourteenaminoacidsand provides
separate order numbers for those
having high and low specific ac-
tivities.

26 JUNE 1964

Purity verified and documented—
Each ofthe uniformly labelled car-
bon-14 amino acids listed is puri-
fied by paper and ion-exchange
chromatography and finally by
crystallization. Radiochemical
purities are checked by dilution
analysis, paper chromatography
(usually in two solvent systems),
and by paper electrophoresis at

two different pH levels, A data

sheet showing the results of these
analyses and copies of actual
scans are provided with each
shipment,

Packaged for greatest radiation
stability—Those amino acids hav-
ing low specific activity are sup-
plied as freeze-dried solids, High-
er range materials have been dis-
tributed in 0.01N HCI, and this
practiceis being continued where
we are satisfied that it gives a
reasonable shelf-life for our cus-
tomers—at least six months with
not more than 2% decomposition,
For some of these amino acids,

however, decomposition was
found to be excessive. These are
now being supplied on Whatman
No. 3 paper in evacuated, sealed
ampoules. The laboratory is al-
ways investigating methods for
improving radiation stability and,
therefore, the exact method used
may change as furtherexperience
is gained.

Send for catalog—A complete
catalog of nearly 400 carbon-14
labelled compounds is available
on request. The Radiochemical
Division of Nuclear-Chicago will
also prepare carbon compounds
on special order. For complete in-
formation, call us collect at 312
827-4456,

©
NUCLEAR-CHICAGO

A DIVISION OF NUCLEAR-CHICAGD CORPORATION
349 Howard, Des Plaines, lllinois

NUC:G-4-235

60018
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Stirring Rods

stainless steel, 12 inches long........ $2.60
stainless steel, 18 inches long. ....... $3.30
adjustable stainless steel propeller. .. .$4.60
The LaPine Cone-Drive Stirrer itself. . .$95.00

!

Combine all th e power you'llever
need, with infinitely variable
speeds from 20 to 1420 r.p.m. m
add scale and|speed indicator
to permit du tion of speed
settings m br1ng together
with lubricated ball bearing
1/70 h.p. motor m stir with
rods up to 5/16 inch
diameter m serves

More information available upon request hundreds. ey |
LAPINE SCIENTIFIC COMPANY OFFICES AND WAREHOUSES

CHICAGO  NEW YORK CALIFORNIA
Prompt Nationwide Service. Everything you need. 6001 S. Knox Ave., So. Buckhout St, 2220 McGee e
Y | pl ” E A complete selection of types, models, recognized Chicago 29, il Irvington, ~ Berkeley 3, Catif.
_brands from our strategically located warehouses. Phone 312 Phone914  Phone 415

REliance 5-4700  LYric 1-8900 - Tl-xhjmwa;'dl536N§
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Weigh them in seconds on the Torbal® PL-2

Make quick, accurate weighings of rats, chickens,
guinea pigs and mice on the same balance. Specify the
fast Torbal PL-2 optical projection balance. Here's why.

(1) No knife edge construction—assures accuracy
for years despite dust, dirt and severe environmental
conditions; (2) speed — balance can be damped so

that it comes to rest immediately; (3) out of level
conditions — you don't have to rezero the PL-2 even
when it is moved.

In addition, the Torbal PL-2 2000 gram balance
is easy to operate and requires minimum main-
tenance. Various commodity holders are available.

CONVINCE YOURSELF — ASK FOR A DEMONSTRATION OR WRITE FOR TORSION CATALOG

THE TOHSIUN BALANGE GGMPANY Main Office and Factory: Clifton, New Jersey ¢ Sales Offices: Chicago, Ill., San Mateo, Cal.

TB197



WEASURING LOW LIGH

... requires extremely low dark currents coupled with maxi-
mum useful sensitivity. The EMI 6256, a 13-stage venetian
blind 2” photomultiplier tube has the essential characteristics
that are necessary for low light level applications. The unique
10mm cathode-DI geometry together with the ultra-stable EMI
venetian blind design has resulted in its widely successful
use in astronomy, biology and spectrophotometry. The EMI
6256B has a quartz window and the S-11 cathode (S-13) which
has a peak quantum efficiency of 17% at 4,200 A. The EMI
type 6256S has 5 to 10 times lower dark current than the
6256B, and should be used when system performance is dark
current limited. This type is also available for visible light
applications as 9502B /95028, or with 11 dynodes as 6094B/
6094S. Many other EMI photomultiplier tubes are available
for special applications from stock in sizes from 17 to 127,
EMI photomultiplier tubes are available through qualified
engineering representatives located in major marketing areas
throughout the United States. A request on your company
letterhead will bring you the names of your nearest repre-
sentative as well as a copy of our latest catalog.

Wﬁniﬁ@ﬁ;a,km

GENCOM DIVISION

151 West 46th St., New York 36, N. Y. (212) 245-1216
12838 Saticoy St., No. Hollywood, Calif. (213) 765-8160
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Some day, no doubt, CEC will build
an instrument to surpass the 5-133
DataGraph® Recording Oscillograph.
But until new advances are made in
the state-of-the-art, the 5-133 will re-
main the standard by which all other
oscillographs are judged.

For CEC’s 5-133 provides versatility,
performance, and convenience; advan-
tages unmatched by any other. This
direct-writing instrument produces 36
or 52 channels of data on 12-inch-wide
light-sensitive paper —may be rack-
mounted or bench-mounted —surpasses
the most demanding technological re-
quirements. It is also available fully RFI
certified, including its Remote Control
Unit, in accordance with MIL 16181D.
Important Advantages:

STATIC MAGNETIC REGULATED
LAMP POWER SUPPLY — provides
proper power to lamp regardless of
input voltage variations, allows start/
restart times of less than one second.

el

OO000000:

TELE T Re Y NANIES

CEC’s advanced 5-133

SLOT-EXIT CAPABILITY —up to
160-inches-per-second.

ADJUSTABLE GRID LINE INTENSITY
—continuously variable vernier control.
TIMING LINE GENERATOR — elec-
tronically flashes timing lines at inter-
vals of 10, 1, 1/10, 1/100 and 1/1000
second. Every 10th line accented.
RECORD/EVENT NUMBERING —
selected by front panel switch.
AUTOMATIC RECORD LENGTH
CONTROL — continuously variable
from 0 to 15 feet, multiplier extends
range to 0 to 150 feet.

TWELVE RECORDING SPEEDS —
pushbutton selectable speeds of .1,
4, .8, 1, 1.6, 4, 8, 10, 16, 40, 80, and 160
inches-per-second.

TRACE IDENTIFICATION — optical
trace interruption and trace numbering.
VIBRATION ISOLATION —four isola-
tor mounts on recorder and four on the
drive motor/transmission assembly.

GALVO LIGHT INTENSITY CON-
TROLS — manual and automatic con-
trols provide optimum trace quality
for each galvanometer block.
FILTERED AIR COOLING — cools
and pressurizes the optical module for
maximum cleanliness.

MODULE CONSTRUCTION - all
major modules removable as single
assemblies.

For complete information on this 5-133,
call your CEC sales and service office
or write for Bulletin CEC 5133-X19.

CEC

Data Recorders Division

CONSOLIDATED ELECTRODYNAMICS

A SUBSIDIARY OF BELL & HOWELL /PASADENA, CALIF. 91109
INTERNATIONAL SUBSIDIARIES: WOKING, SURREY, ENGLAND
AND FRANKFURT/MAIN, GERMANY



#75. Mechanisms of Hard Tissue Destruction.

1963. 776 pages. 430 illustrations.

One color plate.

Edited by: Reidar F. Sognnaes.

Symposium by 49 outstanding co-authors on
destruction of mineralized structures by or-
ganisms and by physical and chemical agents,
ranging from rock boring to bone resorption
and tooth decay.

Price: $13.00. AAAS Member's Cash Price: $11.00.
#74. Aridity and Man,

The Challenge of the Arid Lands in the United
States.

1963. 604 pages. 98 illustrations.

Edited by: Carle Hodge and Peter C. Duisberg.
Experience of the United States with its arid
zones as reported to the first uNesco Confer-
ence on Arid Lands in Latin America.

Price: $12.00. AAAS Member's Cash Price: $10.00.
#73. Land and Water Use.

With special reference to the Mountain and
Plains Regions.

1963. 364 pages. 8 illustrations.

Edited by: Wynne Thorne.

Problems associated with the increasing com-
petitive demands for use of publicly owned
lands. Uses by livestock and timber processors
versus recreation, wildlife, and water produc-
tion. Adjustments in public land use in relation
to uses of adjacent or intermingled privately
owned lands. These and other problems are
explored by recognized leaders in the field.

Price: $8.00. AAAS Member's Cash Price: $7.00.
#72. Spermatozoan Motility.

1962, 322 pages. 113 illustrations.

Edited by: David W. Bishop.

For the first time the details of sperm motility
are here presented in monograph form. A
wealth of previously unpublished data. A
valuable source of reference for the student
and investigator, as well as for the practitioner
of applied reproductive biology.

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin,

1962. 320 pages. 92 illustrations.

Edited by: Howard J. Pincus.

The reader will find here material on pure and
applied science, accounts of new research and
reviews of material published elsewhere, histori-
cal and social studies, and pleas for action
and planning.

Price: $7.50, AAAS Member’s Cash Price: $6.50.

#69.

#68.

#67.

#66.

#65.

Recent AAAS Symposium Volumes

#70.

Fundamentals of Keratinization.

1962. 202 pages. 136 illustrations.

Edited by: E. O. Butcher and R. F. Sognnaes,
The fields of anatomy, dentistry, dermatology,
medicine, pathology, and zoology are repre-
sented in this volume.

Price: $6.50. AAAS Member's Cash Price: $5.75.

Biophysics of Physiological and Pharmacological
Actions.

1961. 612 pages. 212 illustrations.
Edited by: Abraham M. Shanes.
A bird’s-eye view of a number of principles
now considered important. Useful for teaching,
as well as for research purposes.

Price: $13.50. AAAS Member’'s Cash Price: $11.75.

Sciences in Communist China.

1961. 884 pages. 23 illustrations.

Edited by: Sidney H. Gould.

“ . strongly recommended to all who are
in search of facts and source material on the
sciences in China.”—Science, 22 September
1961

Price: $14.00. AAAS Member's Cash Price: $12.00.

QOceanography.

1961. 2nd printing, 1962. 665 pages. 146
illustrations.

Edited by: Mary Sears.

“I know of no other volume that so well de-
fines oceanography, its purpose, opportunities
and requirements.”—Science, 9 June 1961

Price: $14.75. AAAS Member’s Cash Price: $12.50.

Germ Plasma Resources.

1961. 394 pages. 59 illustrations.

Edited by: Ralph E. Hodgson.

“This book will be of interest to nonplant and
animal breeders, for the rather general treat-
ment of various topics . . . allows for rapid
perusal.”—Bulletin of the Entomological So-
ciety of America, September 1961

Price: $9.75. AAAS Member's Cash Price: $8.50.

Aging . . . Some Social and Biological Aspects.

1960. 436 pages. 65 illustrations.

Edited by: Nathan W. Shock.

“The 26 contributors include many of the most
respected names in American gerontology, and
the chapters cover a wealth of material.”—
Journal of Gerontology

Price: $8.50. AAAS Member's Cash Price: $7.50.

British Agents: Bailey Bros. & Swinfen, Ltd.,, Warner House, 48 Upper Thames Street, London, E.C.4

Clip out this Form. Fill in and Mail Today

| American Association for the Advancement of Science 1
| Circle Volumes 1515 Massachusetts Avenue, NW I
1 You Wish To Washington, D.C. 20005 1
I Order . . . Please send the symposium volumes circled on this form, to: |
s m NAIE o o i
| 72 71 70 I
AATESS . o e e e e e e e e e |
} 69 68 67 S i Cod |
CItY . e e tate ............. ip Code ............
| 66 65 1w I
i Please check: |
| S ( ) I am a member of AAAS, and enclose payment for the volumes indicated at member I
I Payment prices. Y S .. .enclosed. |
I Enclosed ( ) I am not a member of AAAS. ( ) Please bill me.
() Please send Membership Application Form. |
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New purified animal diets...

Purina PUR-PAK Chows

This man is no astronaut. He's wearing
a ‘‘space suit” to prevent contamina-
tion of the new purified diets, Purina
Pur-Pak Lab Chow and Purina Pur-
Pak Mouse Breeder Chow.

These Chows are formulated with very
high vitamin levels, then pressure pro-
cessed to eliminate potentially harmful
microorganisms.

They are double heat sealed in plastic
bags within a sanitary room, then pro-

26 JUNE 1964

PURINA...world’'s leading manufacturer of laboratory animal diets

tected with multi-wall paper.

These diets provide you a new measure
of nutritional and bacteriological
control in critical laboratory animal
experiments.

They are available from your Purina
dealer or salesman. Call them or write
Mr. H. A. Graff, Ralston Purina Com-
pany, Checkerboard Square, St. Louis,
Missouri, for prices, samples and further
information.

Lab Chow

FOR RATS - HAMSTERS - MICE

o3 importaat igatuie 8 upogre
boboal. M Is sitis Gemort t of




Coleman pH Instrumentation

Low-cost Metrion pH Meter is a line-operated instrument
featuring a basic simplicity of design and operation which make
it ideal for general-purpose laboratory use. With measurement
accuracy to 0.05 pH, the Metrion provides a level of per-
formance far out of proportion to its moderate cost.
Features:
e Stabilized against line voltage fluctuations over 95-125
volt range.
e Easy-to-read duplex scales cover 0-14 pH range.
. Cfaglibration control provides compensation for temperature
eflect.
e Simplified operation—*‘push-to-read”’ pH control.
Cost—only $155.50.

Increased versatility, Metrion II pH Meter offers the
same simplicity of design and operation as the basic Metrion.
It also features two additional circuits for increasing versatility
of the instrument:
...a true temperature-compensating circuit with a control
knob conveniently located on instrument’s front panel.
.. .an output jack for use with an automatic titrator such as
the Coleman Titrion.
Addition of these two circuits makes the Metrion II valuable
for an increased variety of specialized laboratory applications
with only a small price increase.

Cost—$179.00.

Fully-versatile Companion pH Meter is a zero-restoring
instrument ideal for a broad range of laboratory applications.
It provides pH measurement over the 0-14 pH range with a
routine accuracy of 0.05 pH and reproducibility within 0.02
pH. The instrument also may be used for millivolt measure-
ments over a 1400 mv span.
Features:
e Zero-restoring circuit for drift-free operation.
e May be used with recorder, automatic titrator, and auto-
matic temperature compensator accessory.
« Simplified control system for easy operation.
e Manual Temperature Compensator control permits ac-
curate measurement over 0-100° C. range.

Cost—$325.00.

The Coleman Titrion, with either the Companion or Met-
rion 11, provides an instrument package capable of automat-
ically performing virtually any electrometric titration in the
analytical laboratory.

* Speed—titrations are completed automatically in 1 to
14 minutes.

* Accuracy, sensitivity—routine accuracy well within
0.1 pH; 2 millivolt potential difference causes titrant flow.
* Automation—electronic sensing of end-point and auto-
matic adjustment of titrant flow.
* Practicality—no special training of personnel required
for maintaining high levels of accuracy.
Cost—3$670.00.

Write for Bulletin SB-289

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS

1514 SCIENCE, VOL. 144



O

COLX

e A

MAN

Coleman pH electrodes, buffers

Complete electrode selection—Coleman electrodes meet
virtually all pH measurement requirements. Standard models
include ten glass electrodes with electrostatic shielding, eight
reference electrodes, and eight metallic electrodes. Special-
purpose models include micro, probe, and combination elec-
trodes, all shielded against effects of stray electrical fields.

The use of interchangeable electrodes assures consistent ana-
lytical performance. It also permits immediate substitution of
electrodes to meet requirements of different samples,

Electrodes for other pH meters—Coleman also offers a
complete series of electrodes for another specific make of pH
meter in common use. Direct replacements, they permit the
laboratory to continue receiving electrodes through normal
channels of supply. Electrodes in this series include general
purpose and special purpose electrodes for current models of
this manufacture,

Easy sample handling—Coleman screw base electrodes
are mounted by screwing directly into the electrode head of
any Coleman pH meter. This convenient mounting method
positions the electrode pair for quick and easy insertion in the
sample container. A single flexible shielded lead from the elec-
trode head eliminates inconvenient, bulky cables for individual
electrodes.

Precise, convenient standardization—Coleman certi-
fied buffers are chemical compounds in powder, tablet and
solution form. All are formulated under exacting conditions
and are certified to provide finished solution within +0.01 pH
of their specified value. Tablet and powder buffers permit the
analyst to make up only as much buffer as is needed. Buffer
solutions are supplied ready-mixed as a convenience to labo-
ratories using larger amounts of buffer.

Coleman pH instrumentation, electrodes and buffers, are avail-
able from leading laboratory supply dealers.

Write for Bulletin SB-289

COLEMAN INSTRUMENTS, INC., MAYWOOD, ILLINOIS
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| a new

ANSitron

BRINGS
Automatic
External

Standardization

to Liquid Scintillation
Spectrometry

FIRST...in automaTIC LIQUID SCINTILLATION SPECTROMETRY

® Counting efficiency independent
of sample counting statistics

® Effective over widest range
of quenching

TYPICAL CALIBRATION CURVE

o Simplified instrument settings

Advantages: External standardization, a feature exclusive to the ANSitron, offers
significant advantage over both the “internal standard” and ‘“‘channels ratio’> methods
for determining quenching in singly or multiple labeled samples. In contrast to internal
standardization, no radioactivity need be added to the sample, thus reducing sample
manipulation, eliminating pipetting errors, and leaving the sample unaltered for possible
future use. Since the activity of the external standard is chosen to ensure good counting
statistics in short calibration periods, counting efficiency is determined independent of
sample counting statistics. One of the principal disadvantages of the channels ratio
method—inaccurate results at low count rates—is thereby overcome.

OPERATION: The ANSitron can automatically deter-
mine the activity and quenching in up to 200 samples.
After each sample count the ANSitron electronically
processes accumulated data and prints out sample
number, time, and background-corrected count rate
for each channel. Count rate data is stored in elec-
tronic memory registers. The external standard—
a Cs!¥ point source—automatically moves to the
calibration position and quenching is determined by
recounting the sample for a one minute period.
Stored data is then subtracted from gross calibration
data and the remainder, a direct reflection of sample
counting efficiency, is printed for later use with a
calibration curve for each isotope-—furnished with
the instrument—from which counting efficiency may
be read directly. The standard source is returned to

1516

its initial shielded position and the cycle is auto-
matically repeated for the next sample.

ADDITIONAL EXCLUSIVE FEATURES: Allsilicon solid
state circuitry for maximum reliability; electronic
computation; simplified operation through a new
approach to liquid scintillation pulse height analysis
combining pulse summation with logarithmic spec-
trum conversion thus providing greatly increased
dynamic range; quartz crystal controlled compensa-
tion of counting time for instrumental process time;
built-in ratemeters for all counting channels; low activ-
ity rejection system based upon statistical principles;
and more. Investigate ANSitron
. . a new concept in automatic > N:S;B@%

liquid scintillation spectrometry.

A

NGFORD, CONN.
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ATLAS-MAT MASS SPECTROMETERS FOR STRUCTURE ANALYSES,

ISOTOPE RATIOS, MULTI-COMPONENT ANALYSES, GAS CHROMATOGRAPHY

! ! j] - 0.16 sec.
PORTION OF GAS
CHROMATOGRAM OF
SOLUTION WITH
OVER 50
COMPONENTS 57
(Capillary Column) 56
MASS SPECTRUM OF PEAK
NO. 39 RECORDED WITH
HIGH SPEED OSCILLOGRAPH
|- e (Model CH4)

64 [B]*

; HiH apr ¥
H i T ‘\ ;\3 71

| SEmasceseEstesRisteimeatEes “BACKGROUND PEAKS

SRR oL

PEAK NO. 39 41 43 4547

MASS UNITS MARKER TRACE N Ao

4

See the CH4 Mass Spectrometer on display, Pitisburgh Conference, March 2.6, 1964. For specifications, write for Data File E310-64

Proven in nearly 200 installations, Atlas-MAT Mass Spectrometers offer unequalled versatility and
performance. For example, the Model CH4 is available with 3 unique interchangeable TO-4 ion source car-
tridges. Used with the vacuum lock unit, these permit exchange and analyses of over 50 samples (solid) as
well as conversion to a variety of measurements without breaking vacuum or contaminating the ion source.
Also, the TO-4 source analyzes thermally sensitive compounds with minimal decomposition and memory.

Accessories offering added versatility include electron multipliers, high speed recording oscillo-
graphs, mass markers to 1000 u. Other units for the CH4 include the patented Beckey field emission
source, the double ion source for simultaneous mass and gas chromatograph analyses, and a variety of

simultaneously mounted viscous and molecular leak inlet systems.

Several models to choose from, in addition to the CH4: SM1, double focusing, combines spark and
electron sources with photo-plate and multiplier collectors; AMP3 quadrupole mass filter; several units
designed specifically for isotope ratio (M86), UFs, respiratory gas, and low-cost-low-mass applications.

Performance benefits of the CH4 Spectrometer include: Resolution over 1500, mass range 1—3600 u,
ten 2.5 mass octave scans/sec., 0.05 ppm sensitivity, 0.005% isotope ratio accuracy.

Sold and serviced in the U.S. and Canada by
APPLIED PHYSICS CORPORATION 7

2724 SOUTH PECK ROAD - MONROVIA, CALIFORNIA il

INSTRUMENTS

UV-VIS /IR /Raman Recording Spectrophotometers * Spectropolarimeters * Vibrating Reed Electrometers and Amplifiers




A simple way to answer this question would be to say ‘‘ask the
man who owns one.”” Because thousands of users have found
out “why” for themselves. But, let’s start off by asking you
some questions: Have you ever needed more working dis-
tance? . . . an increased real field-of-view? . . . or increased
depth-of-focus? Have you ever wanted a flatter field? . . . or
more image brightness? If you answer ‘‘yes’ to just one of
these, Advanced DynaZoom® is for you! m For instance, by

Y Z00M7

achieving a desired magnification using a lower power ob-
jective and the plus magnification of the DynaZoom system—
you increase the working distance—the real field-of-view is
increased—the depth-of-focus is increased and you have a
much flatter field of view. m Or, in dark field and fluorescence
microscopy—by using a lower power eyepiece in combina-
tion with the DynaZoom system and a higher power, higher
N.A. objective, you get greatly increased image brightness
—brightness that is an absolute necessity in these methods.
m Obtaining high magnification through the use.of the Dyna-
Zoom system, rather than using the highest power eyepiece
—adds no field curvature and there is no change in eye relief.
m DynaZoom provides the only means of getting ‘‘in-between”
magnifications, exactly . . . through a continuously variable
range. m And more . . . many more capabilities are yours . . .
that only the DynaZoom system can offer. And best of all
... IT'S FREE . . . because it's standard on Advanced
DynaZoom microscopes at no extra cost. m Ask for a demon-
stration and see for yourself. Write Bausch & Lomb Incor-
porated, 75906 Bausch Street, Rochester, New York 14602.

1n Canada, write Bausch & Lomb Optical Co., Ltd., Dept..759. Scientific Instrument Division, 16 Grosvenor St., Toronto 5, Ont.

BAUSCH & LOMB

FOR THE INQUIRING MIND SEARCHING FOR BETTER MICROVISION ... MW (2, 4/ A
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announcing

A NEW THERMOSTATIC
RECORDING pH-STAT
FROM SARGENT

For both research and routine studies of reaction kinetics and A compact, easily operated instrument which combines the func-
stoichiometry by high-precision recording of reaction curves under tions of pH control, temperature control, reagent delivery and mix-
closely controlled conditions of temperature, mixing, and pH. ing, and volume recording — thus replacing the complex of separate

instruments, apparatus, and accessory devices formerly required.

]

It controls PH ¢ by addition of acid or base reagent from an all-glass precision displacement burette,
e by precise measurement and comparison through a chopper input, stabilized amplifier sensitive to 0.005 pH and
accommodating all types of electrodes. e at a value dial-selected to 0.01 pH over the range O to 14 pH. e reliably
with a long-term stability of ==0.01pH, no drift. temperature by automatic addition or withdrawal of heat through a
solid state thermoelectric element in a stirring plate. ® at a temperature set by a single dial selector and detected
by an immersed thermistor element. ® with a precision of =0.05°C over the range 20 to 50°C. ® without water jackets,
baths, liquid circulating devices, refrigerants, or compressors; without any visual or mechanical impedimenta.

[ ]

It records volume e on a chart whose 250 mm axis may be made to represent from 0.05 ml to 10 ml,
accommodating 0.25, 2.5 or 10 ml burette systems. Five-to-one drive reduction selector permits recording of ¥
burette capacity over full scale. ® with an accuracy +=0.1% of capacity. time e on the other axis of a chart gradu-
ated in 1-inch and 0.1-inch divisions. e at chart speeds of 1 inch per hour, %, inch per minute, or 1 inch per minute,
instantly interchangeable by 3-speed electrical switching mechanism. Motors of other speeds are available and
easily installed. $=30240 pH STAT, Sargent.....c..ccecceeeesssssccssssssssssscsssassscsssseses $52475.00

It provides additional convenience in such features as variable speed magnetic stirring, swing-away sample plat-
form, and rapid-drive burette systems for flushing and filling. It accommodates 5 ml, 10 ml, or larger sample beakers.

- ® Complete information
P ey S AR G ENT write for Bulletin EC

Scientific Laboratory Instruments « Apparatus « Supplies « Chemicals

E. H. SARGENT & CO., 4647 WEST FOSTER AVE., CHICAGO, ILLINOIS 60630
DETROIT ¢ BIRMINGHAM e DALLAS ¢ HOUSTON e ANAHEIM, CALIF. « KENSINGTON, MD. ¢ SPRINGFIELD, N.J. « INDEPENDENCE, OHIO
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

There are 3 microscopes in this picture
...at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living, unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
priceof 1.

UNITRON's MPH does. The 3 most important techniques

of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.
That's not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in “Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned

Have cost and complexity kept you in the dark about
phase? If so, youre in for a treat UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brightfield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the benelits of chemical staining, without the time-
consuming preparation. And what's more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. All this,
without any special effort.

There’s more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widelield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives {including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy

Too good to be true? You needn't take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

Teachers will be interested to learn that UNITRON
even offers student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has | RIS A DG
published a fully illustrated 64-page booklet, Under- i VNGt
standing and Using the Phase Microscope. The text e
includes a special chapter of experiments written by
Professor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher

Ask for a free 10-day trial. Please specily whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately.

UN[TRON INSTRUMENT COMPANY

MICROSCOPE SALES DIVISION o DEPARTMENT 4-Y
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS..



...COME IN

SMALL T T " —
PACKAGES...

LOW-NOISE PRE-AMPLIFIER MODEL PA-610
(Fully transistorized with FET)

Designed primarily for use with low-noise high resolu-
tion solid state detectors and engineered for use in
vacuum systems, this compact unit can be operated
within a vacuum chamber without exceeding its com-
ponents thermal rating. Specifications of model PA 610
Low Noise Preamplifier are detailed in the table below.
It is completely compatible with Cosmic’'s Model 901
Linear Amplifier and is connected to the —32 v. supply.
Charge gain of the Preamp is adjusted with the use of
2 miniature toggle switches for .9, 4.6 and 23 mv/Mev
of energy loss in silicon.

...FRDI\’/I:QSSLW\"\G |

Noise level (Kev, fwhm)|Charge Sensitivityl Pulse-shape dimensions out | Saturation characteristics| Permissible counting| Power requirements| Price
(mv/Mev) rate (10-Mev particle
Opf | 10pf| 100 pf | X1 | X5 | X25 [Rise Time (nanosec)|Fall Time | Neg. Output | Pos. Qutput 105 cps 32 volts at 12 ma | $450
612 814 | 2535 |09 | 46| 23 [X25 | X5 | X1 100 1 volt 3-5 volts P
250 | 50 | 10-20 |psec tim (depends on
constant load)

P
e

)
] 4 RADIATION LABS,, INC./BELLPORT, NEW YORK, U.S.A,
T “ENGINEERED QUALITY FOR BETTER PERFORMANCE"
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From Northern Scientific......
an amazing NEW digital oscilloscope.

DIGITIZES TIME DEPENDENT SIGNALS
& TIME INDEPENDENT VARIABLES
(both quiet and noisy) WITH PRECISION
(and ease!)

The model NS-513 digital memory oscilloscope* is an exceedingly
versatile new measurement tool.

Of all the characteristics of the model NS-513 digital oscilloscope, we
are most pleased with its digitizing precision. It precisely digitizes
signal waveforms, even those having full scale changes as sudden as
40 microseconds, with *+ 0.1% precision. It also digitizes signal
waveforms mixed with noise, with this precision. It is an astonishing
new tool for science and engineering, to no small extent just because
of this high accuracy.

But in addition, this is an amazingly versatile digitizer. Unlike earlier
signal digitizers and averagers, this oscilloscope operates in the XY
mode as well as the time-base mode. This means, simply, that an
independent variable applied to the X deflection terminal controls
the digital address, while measurements are made of the independent
variable applied to the Y deflection terminal. This means in turn that
measurements (requiring digital results or requiring noise elimina-
tion) in which it is impossible (or best not) to control the independent
variable can now be carried out with precision and ease. For example
pressure versus temperature, or NMR detector signal versus irregu-
larly swept magnetic field intensity, or radio noise versus telescope
position, or strain versus stress, or Mdssbauer resonance detector
counting rate versus nonlinearly changing absorber velocity, or tem-
perature versus water depth, or a hundred other measurements in
which the independent variable is not time nor a linear function
of time.

Of course, all those measurements in which time is the independent
variable can be easily made. (We even use the instrument as a handy
precision voltmeter or chmmeter; here the independent variable is

fixed.)

Where the independent variable is not time, but needs controlling,
the model NS-513 provides an experiment-control sweep voltage
locked precisely with the oscilloscope sweep. The sweep may be
sweep-flyback, or for astronomy or spectroscopy, sweep-sweep back.

Where the sweep is not self-recurrent, there are internal circuits
which permit positive or negative external triggering as well as
positive ornegative internal triggering directly from a prominent sig-
nal feature such as the R wave in EKG (heartbeat) signals.

And as a signal averager it is no less than amazing. It averages over
periods of a few seconds or a few hours. And the final results are in
absolute form, rather than constantly growing as in other averagers.
An ordinate typed out as the number 999 means 999 millivolts, and
doesn’t change if the measurement continues unnecessarily long.

Yet this instrument is so very easy to use. Touch the signal probe to
ground, set the zero adjustment control as desired, and then operate
just like an ordinary oscilloscope or XY plotter. If no noise is present,
the digitizing can be completed in less than two seconds.

There are 512 coordinate points. The speed of full scale response is
40 microseconds for recurrent or repeatable signals and ten milli-
seconds for single signals. It contains only silicon semiconductors
and has built-in typewriter controls and provisions for digital sub-
totalling for easy and precise area integration.

The internal time-base sweep is quartz crystal oscillator controlled,
providing sweep speeds of from 50/second to one per 200 seconds.
Or longer if you let us know in advance.

There is no other instrument in its class. You will hear lots more about
it, and Northern Scientific. $8,800, less typewriter, FOB Madison.
For further information write or phone (608) 238-4741.

_/

NORTHERN
SCIENTIFIC/INC.
P.0.5247 MADISON, WISCONSIN 53705

the NS-513 Digital Memory Oscilloscope ...
fast...easy... precise

A periodic input signal, 150 cps, 660 millivolts peak to p
as seen by use of a conventional oscilloscope ]
with noise.

ce of the mc
display after a short meast
been averaged out.

splay appea
instrume
signal doesn
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This remarkable offer allows you
to use the finest pipets ever made

for the rest of 1964
without paying

for a single replacement

pipet became available.

COREX® brand pipets have
since proved themselves so supe-
rior to any pipet, we now make
you this offer:

IN late 1963, a totally new

* We will replace .. free..
any COREX serological or
Mohr pipet that you buy
between now and October 9,
1964, which becomes un-
usable for any reason in
normal use before Decem-
ber 31, 1964.

HY do we make this offer?

g & / We feel that the best way
to convince you of the

real value of these pipets is for
you to use them under your own
specific conditions. We believe
you will find they outlast other
pipets by at least 6 to 1. We
know you will also be pleasantly
surprised at how much longer
these pipets remain new looking.

1524

OW can we make this offer?
H COREX pipets are a result

of an outstanding break-
through in glass technology. They
are made from a completely new
glass that is chemically strength-
ened by an ion-exchange process.
Experience has shown they can
reduce your pipet replacement
costs by at least 509,

Because the glass in COREX
pipets is more resistant to both
acids and alkalies, it clouds far
less and far more slowly than
that in ordinary pipets.

The graduations and size code
markings on COREX pipets are
fused into the glass so they stay
crisply legible for the life of the
pipet. We tried conventional
color coding on COREX pipets,
but those markings faded and
disappeared long before any-
thing else affected the pipet’s
usefulness.

HESE are the reasons we will
Tgive you free replacement

for any COREX serological
or Mohr pipet that becomes
unusable for any reason—chip-
ping, breakage, clouding, fading
—in normal use between now
and December 31.

Get complete information on
this unique offer from your
Corning representative or from
your favorite lab-supply dealer
salesman.

Call him now. Put your order
in today to take fullest advan-
tage of our free replacement
offer on COREX pipets. Remem-
ber, your purchase deadline for
this offer is October 9.

Laboratory Glassware Depart
ment, Corning Glass Works
Corning, N.Y.

CORNINC

THE MAKERS OF PYREX® BRAND WAR
SCIENCE, VOL
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with so many automaiic
sampie changers on the market

why pick the

most expensive?
e ,}) M/

Why buy the most expensive?
Logical question: compelling answer . ..

because it gives you most for your money.

% Simply put, the job of a changer is to automatically present
' anumerous’ series of planchets holding radioactive samples?
' to a radiation detector® for individual measurement.

The Picker Magnachanger is your best investment for doing this job
in all its ramifications because
1 it will consecutively measure the largest number of samples
(up to 320 on one model, up to 40 on another).
frue only of Magnachanger

2 it will measure the broadest range of radioactive samples

in terms of sample volume (planchet size) and

type and energy of radiation.

true only of Magnachanger

3 it will accept the greatest variety of detectors —

alpha, beta, gamma, low background,

windowless flow or windowed flow.
frue only of Magnachanger
Backing up this versatile performance is the comforting :
assurance of dependability buttressed by modern design,
quality production and on-site installation and service.

From the moment of its installation your Magnachanger will
be under the continuous shepherding of Picker’s unique
service organization with local offices everywhere.

PICIKER
1l1llll!ll:l'1l3!llllll'

PICKER NUCLEAR / Division of PICKER X-RAY CORPORATION PICKER MAGNACHANGER 320
WHITE PLAINS, NEW YORK
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ESR spectrum of perylene positive ion in sulphuric acid showing highly resolved hyperfine structure due to interaction with proton spins.
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SENSITIVITIES TO 1x10'' SPINS/GAUSS,
RESOLUTION 1x10—5

A complete line of versatile Electron Spin
Resonance equipment and accessories is now available
from Japan Electron Optics Laboratory Co., Ltd. Unusu-
ally high sensitivity to 1 x 101! spins/gauss and 1 x 10-5
resolution with broad operational flexibility make them
important research tools for a wide variety of applica-
tions. Units for K and Q-band operation with sensitivity
of 1 x 1019 spins/gauss are also available. ® Feeble ESR
spectra produced by free radicals of organic compounds
and aqueous solution samples used in biochemical re-
search can be clearly recorded and analyzed. Unlike con-
ventional instruments, JEOL’s equipment can record
second derivative curves for more precise analysis.
Samples can be measured under varying conditions of
mixture, temperature and rotation as well as under UV
radiation. ® Japan Electron Optics Laboratory Co., Ltd,
has established a complete domestic servicing network
to provide technical assistance and assure continuous
trouble-free service. Complete technical data and sales
information on ESR equipment can be obtained by con-
tacting JEOLCO (U.S.A.), Inc., 461 Riverside Avenue,
Medford 55, Mass., telephone 396-6241, area code 617.

S
SCIENCE, VOL. 144



AINSWORTH

SPECIFICATIONS TYPE SC TYPE 10 TYPE 21 TYPE 12
Capacity 200 gr. 160 gr. 160 gr. 80 gr.
Tare — 60 gr. —_ 40 gr.
Total Load - 220 gr. _ 120 gr.
Sensitivity 0.1 mg. 0.1 mg. 0.1 mg. 0.01 mg.
Readability by 005mg.  005mg.  005mg.  0.005mg.
Reproducibility =+0.03 mg. +0.03 mg. +005mg. +0.01mg.
Dimensions RN IR - I T
PRICE $895.00 $670.00 $550.00 $875.00
MODIFICATIONS:

weigh below attachments available
on all 1 pans, add B to type No.; Ex-
plosion proof available on all 1 pans,
add A to type No.; at extra cost. Type
SCD diamond balance; Type SCH
with high weighing chamber; Type
SC 300 extended capacity.

A BALANCE FOR EVERY NEED

26 JUNE 1964

Standard size
Type SC
“Right-A-Weigh”
analytical

AINSWORTH*
Tt

Compact size
Type 10
analytical

Compact size
Type 12
semi-micro

The name Ainsworth is your guarantee
WRITE FOR CATALOG

WM. AINSWORTH & SONS, INC.

2151 LAWRENCE STREET « DENVER, COLORADO 80205

Telephone Area Code 303 255-1723
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MEASURE
FEMTOAMPS *

SEmERamsnT T

DYNAMIC CAPACITOR ELECTROMETER
MODEL A7SA
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Victoreen dynamic capacitor electrometer measures 3 x 10
amperes full-scale at immeasurably high input impedances

Incredibly minute currents in the femtoampere range
(only about 6000 electrons/second) can now be precisely
measured with the Victoreen Model 475 Femtometer.
Stability is unsurpassed.

This remarkable capability makes the Femtometer the
ideal measuring instrument in nuclear studies involving
ion currents . .. in electronics for measuring transistor
base or tube grid currents, and contact potentials . . . in
chemistry for pH, chromatography and mass spectrometry
... in physics for many research applications.

Check the following specification data. Then request
full information and arrange to see this remarkable instru-
ment in use in your own laboratory.

AUPLRES = et
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o :a\“:;
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CONDENSED SPECIFICATIONS
Full-Scale Ranges: 3 millivolts to 30 volts at over 10'® ohm input im-
pedance; 3 x 105 ... 3 x 107 amps.

Power Requirements: 115-230v, 50-60 cps: or 4 “D” flashlight batteries.
Switches itself on to battery if AC fails. (No batteries needed for AC-
only operation.)

Full line of input adaptors and accessories available.

Accuracy: Better than 2% on panel meter readout; order of 0.25% with
calibrated capacitor and rate of charge measurement with external
potentiometer.

WORLD'S FIRST NUCLEAR COMPANY

VICTOREEN

THE VICTOREEN INSTRUMENT COMPANY yICTOREEN
5806 HOUGH AVE. - CLEVELAND 3, OHIO

Victoreen European Office: P. 0. Box 654, The Hague




STOICHIOMETRY OF A FREE RADICAL REACTION

The stoichiometry of a reaction involving a free radical inter-
mediate can only be determined if the concentration of the
intermediate can be quantitatively measured. The lifetime of
most free radical intermediates is generally too short to allow
accurate concentration measurements by standard techniques.
However, quantitative measurements of these radicals can be
made by EPR when used in conjunction with liquid flow systems.

w:th increasing substrate The enzyme concentratlon has a0
i ~ similar effect on the free radical concentration, i.e. no further]y
~z STEADY sme . increase for. enzyme concentration above 10-7 M. ,

ﬁgurel »; o
As illustrated in F|gure 2, the accumulated free radmal con—_'

o e e : o ‘centration is very nearly tw;ce the concentration of hydrogen

ioL S e b - peroxide and the stoichiometry of the reactmn is estabhshed as:

- 2CPZ + Hzo,__.HBE; 2P + (ZH 0

- Thls result is consistent wnth prewous observatlons of the per— o
, oxndose reac’uoni e : ,

,‘ | : }‘;5, [ I l":’ | E o ‘ » : TL H P)ette,G Bulow& !sao Yamazakx m prmt : '
SRR s L GG Yamazaki, & L. H. Piette, B:ochem Bmphys 4, 416 1952)
SUBSTRATE ‘(CPZ) CONCENTRATION va ¢ : *Horseradvsh peroxtdase ‘ S

hgure 2

=

FREE RADICAL (CPZ) CONCENTRATION, 10~~~
I

&

Additional information about this and other examples in this
series is available upon request, or if you would like to see a
demonstration of our EPR systems and their accessories, write
the EPR Product Group, Palo Alto, for an appointment at one of
our Applications Laboratories. They are located at Pittsburgh,
Pennsylvania; Palo Alto, California; and Zurich, Switzerland. In

Europe, contact VananA G., Zug, Sw1tzerland

@ VARIAN®G e
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VANGUARD

NEW MODEL 885 GLASS PLATE SCANNER
FOR THIN LAYER CHROMATOGRAPHY

The Model 885 Glass Plate Scanner now extends the
range and versatility of the Model 880 Low Background
Autoscanner for applications involving the assay of thin
layer chromatograms. Designed as an accessory system
to operate in conjunction with the Autoscanner, the
Model 885 provides a convenient, low cost system for
assaying TLC glass plates with unequalled accuracy
and sensitivity. The compact design of Model 885 allows
it to be operated atop the Model 880 Autoscanner so
that no additional bench space is required.

Utilizing the electronics of the Model 880 Autoscanner,
the Model 885 provides 2 pi windowless detection for
tritium, carbon-14, sulphur-35 and other beta-emitting
radicisotopes. A pushbutton transmission provides 10
scanning speeds identical to those available on the
Model 880 Autoscanner, assuring absolute correlation
between the glass slides and recorder chart paper. An
automatic marking system places a distinctive "'pip'' on
the chart record to denote the beginning and end of
each TLC plate. This assures accurate location of radio-
active zones.

X A N G UO A R D

OfF IN/HR.

GLASS PLATESCANNER

Model 885 is furnished with three interchangeable
stainless steel collimators of 4 cm., 4 cm., and }4 cm.
width to meet varying requirements of chromatogram
resolution while maintaining maximum detection sen-
sitivity. Standard glass plates from }5"—2)4" wide and
up to 12" in length may be scanned.

To facilitate the scanning of either paper or TLC
chromatograms, an automatic power and gas control
system incorporated in the Model 885 Glass Plate Scan-
ner switches both electronics and counting gas supply
from the Model 880 to the Glass Plate Scanner when
power is applied.

To further increase the-versatility of the Model 885
Glass Plate Scanner, the Model 880 ADS digital in-
tegration system may also be used to provide quanti-
tative evaluation with digital presentation of radio-
active zones.

For additional information on the new Model 885 Glass
Plate Scanner, write Vanguard, P. O. Box 244, LaGrange,
[llinois, or one of the local sales offices.

Model 885 shown atop
the Model 880 Autoscanner

N/MIN,

Model 885
Glass Plate Scanner

VvANGUARD

\ ¥V i
CORPORATION

Designers and Manufacturers of Precision Instrumentation for Research - P. O. Box 244, LaGrange, lllinois 60526, FL 2-1600
New York, 103 Park Ave., Suite 1204, TN 7-1998 e Boston, 1156 Broadway, Somerville, 491-4589
San Francisco, 115 New Montgomery St., EX 2-0511 e Baltimore, 217 North Calvert St., 727-3666

Houston, 1213 Capitol Ave., CA 5-5757 e Los Angeles,

9460 Wilshire Blvd., Suite 414, Beverly Hills, 275-3567
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
reviews—are signed and reflect the indi-
vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
affiliated.
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Science Dropouts

The high attrition rate among talented undergraduates planning
careers in scientific research calls for reexamination of educational
practices. The existence of a troublesome problem was delineated
recently by Robert C. Nichols in an article appearing in this journal
(Science, 12 June). Nichols is program director of the National
Merit Scholarship Corporation, which each year tests as many as
596,000 juniors from high schools which enroll about 90 percent of
all high school students. About 10,000 semifinalists are selected,
representing approximately the 1 percent of high school seniors who
rank highest in scholastic aptitude. Since 1956 the successive groups
have been carefully followed, and detailed statistics are now available
on their career choices.

In his article Nichols presents two different studies. The first is a
compilation of career choices of these talented students for the period
1957-63. The percentage of those selecting scientific research de-
clined from a peak of 37.77 percent in 1958 (the first post-Sputnik
year) to 28.87 percent in 1963. More serious was a high tendency
(shown in the second study) to abandon, during college years, plans
for a research career. Students entering college in 1957 were queried
in 1961. Among those originally choosing scientific research, 55.2
percent of the males and 58.9 percent of the females had changed
to other career choices. These trends came at a time when every
kind of social pressure was being exerted to induce young people
to choose careers in scientific research.

Science courses have won a deserved reputation for being diffi-
cult. In the past there has been substantial attrition among students
choosing these fields, and this was to be expected among students
of lesser intellectual ability. But the top 1 percent of high school
graduates surely have the intelligence necessary to do well in science.
In some instances special aptitude may be lacking, but in general,
given sufficient motivation, this top group should have little difficulty
in ranking high among their peers.

The high rate of science dropouts perhaps has many origins, but
surely an important factor is motivation. High school training does
not provide students with much basis for making judgments concern-
ing their future careers. Given a climate of public opinion in which
the value of research is emphasized, some students who are not
highly motivated choose science. Once enrolled, they suddenly find,
as freshmen, that college science courses are difficult. Too often the
beginning instruction is mediocre, and science faculties seem to have
little time for the young students. The talented student is likely to
find better teaching and more warmth in various fields of the humani-
ties.

If a large proportion of the college freshmen who decide on
scientific research as their life’s work are to hold to that decision,
they must be given special motivation during this initial year. They
should be taught by gifted lecturers and brought in contact with en-
thusiastic research men. Laboratory assistants should be chosen from
among the best and most experienced of the graduate students. A
special effort should be made to give freshmen better understanding
of the challenges, disappointments, and rewards of a research career.
Other steps can be taken, but even these simple measures should
materially ease the dropout problem.—PurLip H. ABELSON
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Paclksard

Phosphorous-containing compounds are one of the most
recent groups to yield to a Packard Gas Chromatograph.
The chromatogram which is shown above was made on
a Packard Model 7611 dual system (dual column oven,
dual detectors, dual electronics and dual recorders) and
represents an important achievement in simultaneous
determination of compounds of widely separated con-
centration.

A modified flame ionization detector with a sodium
emission grid and termed a SODIUM THERMIONIC
DETECTOR (STD) has been
found to be nearly 1000 times
more sensitive to phosphorous-
containing pesticides than
the standard flame ionization
detector (FID). The sample
was separated on a single col-
umn and passed through a 1:1
ratio stream splitter before
simultaneous detection in the
normally sensitive FID and the
highly sensitive STD. In this
manner, all the organic materials were detected in the
FID (upper curve) while the trace amount of phospho-
rous compounds was readily detected in the STD unit
(lower curve).

Packard Gas Chromatographs offer many significant
advantages to research workers in the biochemical and
biomedical disciplines. Fast, stable, highly sensitive
determination, versatility and convenience of operation
are some of the reasons why you should know more
about these superb instruments.. Your Packard Sales
Engineer can provide complete details and performance
criteria. Write for Bulletins and Specifications.

EXPERIMENTAL
CONDITIONS*

1 ue lindane
1 ,g parathion.
2 ,g methyl stearate

COLUMN: 5 ft. x 4 mm all glass

LIQUID PHASE: 10% Dow Corn-
ing Silicone Fluid (DC200)

SUBSTRATE: 80-90 mesh Ana-
crom ABS (acid and base
washed, and silanized)

CARRIER GAS FLOW RATES:
Nitrogen 60 cc/m
gdrogen FID 40 cc/mln' STD
cc/min X
Air 300 cc/min

TEMPERATURES:
Inlet Heater 225°C
Column 205°C
Detectors 200°C
Outlet 200°C

DETECTORS: Standard Packard
Hydrogen Flame lonization
(FID); Modified Packard loni-
zation Detector with sodium
emission grid (STD)

ELECTROMETER RANGES:
I 1 x 1079 amperes full
ale

STD 3 x 1077 amperes full
scale

DETECTOR VOLTAGE: 300 volts

NOISE LEVEL: 1 x 107t! amperes
full scale

CHART SPEED: 30 inches/hour

oL. Gunffrada, J.A.0.A.C., 47, No. 2
293 (1964)

PACKARD INSTRUMENT COMPANY, INC.
B0OX 428 - LA GRANGE, ILLINOIS * AREA CODE 312 485-6330
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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 easilv discerned.

The instrument has an automatic numerical re-
set to zero, a sterilizing Probe Well and a magni-
fying lens.

UNCONDITIONAL
1 YEAR WARRANTY

WRITE FOR
CATALOG

C1105/6264

NEW BRUNSWICK SCIENTIFIC CO., INC.
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lary columns and applying Golay’s
equation for the dispersion of a small
zone of vapor introduced in an instant
at one point in the pipe. Measurement
of the dispersion some 30 kilometers
away showed the plate height to be
smaller by many powers of 10 than
would be expected if turbulent flow did
not occur. More evidence that columns
performed better than would be expect-
ed at very fast flow rates came from
J. C. Sternberg (Beckman Instru-
ments) and others, but whether this
high performance was due to turbu-
lence or to any of many other fea-
tures of a complicated subject was not
really clear.

Gas chromatography is at present
less used than many other analytical
techniques for the cataloging of reli-
able numerical data for analytical use.
Experience has shown that analysts are
reluctant to determine partition coeffi-
cients of vapors in various stationary
liquids, or to use such determinations,
and even reliable tables of relative re-
tention data are rather few in number.
A few years ago E. Kovats (Technische
Hochschule, Zurich) proposed com-
pilation of a “Retention Index” in
which a retention volume for a given
vapor in a given solvent is expressed
by logarithmic interpolation between
the retention volumes of the successive
n-alkanes which are eluted before and
after the vapor of interest. At the meet-
ing Kovats pointed out the advantages
of his index, and there are many indi-
cations that it will gain wide accept-
ance as a satisfactory means of pre-
senting data.

A new type of liquid-liquid and
liquid-solid chromatography was de-
scribed by E. Bayer (Tubingen, Ger-
many). This technique, in which sur-
face-activated capillaries are used at
ambient temperatures, is suitable for
nonvolatile compounds, such as amino
acids, carbohydrates, and steroids. The
analysis of 22 amino acids was ef-
fected in 90 minutes. The improve-
ment of detectors for this system should
cause a renaissance of liquid chroma-
tography.

At this conference techniques of gas
chromatography, rather than its appli-
cations, were emphasized. However,
several cases were noted in which solu-
tions to problems, which could be stud-
ied by no other method, were obtained
by gas chromatography (for example,
the analysis of small quantities of com-
plicated mixtures of amines of bio-
chemical origin and the analysis of pol-
luted air). It is important for research-
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ers involved solely with the technique
to realize that study of the detailed
characteristics of the flow of a gas
through an absorptive tube is trivial
unless it leads to some useful result.

This symposium, the second interna-
tional one to be held on this subject,
was sponsored by the University of
Houston.

A. B. LITTLEWOOD

The University, Newcastle upon
Tyne, England

AAAS: Southwestern and Rocky
Mountain Division 40th Annual
Meeting

The Southwestern and Rocky Moun-
tain Division of the American Associa-
tion for the Advancement of Science
held its 40th annual meeting in Lub-
bock, Texas, 26-30 April 1964. Texas
Technological College served as host
institution and provided facilities for
the meetings.

Specially featured addresses at gen-
eral sessions of the meetings included
“Antarctica, frontier of international
science,” by Laurence M. Gould (pres-
ident, American Association for the
Advancement of Science). The annual
John Wesley Powell Memorial Lecture
was given by Eugene Shoemaker (chief,
Branch of Astrogeology, U.S. Geologi-
cal Survey, and research associate in
Astrogeology, California Institute of
Technology). Shoemaker spoke on
“The history of the moon.” The ad-
dress of the retiring president of the
Division, Edwin R. Helwig (University
of Colorado) was “Chromosomal poly-
morphism in various populations of
Trimerotropis suffusa (Orthoptera).”

Special symposiums consisting of in-
vited papers included a full-day series
on “Indian and Spanish American Ad-
justments to Arid and Semi-arid Envi-
ronments,” under the sponsorship of
the Division’s Committee on Desert
and Arid Zones Research, and a single
session presentation on the “Improve-
ment of Science Teaching,” sponsored
by the Division’s committee for that
purpose. Programs of the sections of
the Division included 102 individual re-
search papers. The sessions for these
papers were well attended, and gener-
ated a great deal of interest. An innova-
tion in the sessions of the section for
the Social Sciences was a series of lec-
ture and audience-participation demon-
strations in which the computer is
used as a teaching machine in various
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BIOSONIK"

...the Foremost High Intensity,
Ultrasonic, Cell Disintegrating
Probe

Only with the BIOSONIK
Probe can you get 125-
watt output or 240-watt
peak capacity. This extra
power, with localized high
intensity, means shorter
runs and better efficiency.
The BIOSONIK Probe
does everything . . . bio-
logical cell disruption, tis-
sue culture dispersion, bo-

\ tanical specimen disinte-
gration, suspension preparation of difficult-to-dissolve substances (such
as pesticides), mixing immiscible solutions, emulsification or ultrasonic
welding and heating . . . and it does them rapidly!

FEATURES:

® Intense cavitation—20 KC resonating frequency

e Exclusive air-cooled magnetostrictive transducer .
destructible

e Simple tuning . . .

® Universal support clamp .
processing

BIOSONIK Probe, Bronwill No. BP-1, complete. . ........... $820.00

. . almost in-

variable power easily reproduced
. holds probe in any position during

BIOSONIK PROBE ATTACHMENTS ADD VERSATILITY

For processing from micro-volumes to continuous flow, at
even higher intensities (sufficient to disrupt 2ml of aged yeast
cells with ease) . . . the Bronwill Continuous Flow/High In-
tensity Chamber, autoclavable, jacketed for cooling, batch
- capacity L4to3¥ml......... ... ... ... $150.00

For more efficient cooling of samples . . . the Bronwill Cooling
Jacket slips over standard probe and keeps tip temperature
under +10°C (when using ethylene glycol at —10°C as
coolant) ... ... .. ... i e $50.00
To clean micro components . . . and provide intense ‘cavita-
tion within 25ml chamber of inverted probe . . . the Bronwill
Cup Probe Tip, with cap to prevent spatterlng (requires
cooling jacket above)............. .. ... ... $70.00
To process micro quantities in narrow tubes . . . the Bronwill
Needle Probe Tip, only 14” diameter, interchangeable with
- standard 34" probe. .. ...... .. ... i .. $57.50

The Larger BIOSONIK Model U-20...for high protein-enzyme yields

For sonic research on liquids, living organ-
isms, or chemical mixtures where large vol-
ume is essential, turn to the BIOSONIK
U-20. Cavitation is uniform throughout the
large chamber. Effective cell disruption takes
place under controlled temperature . . . no
excessive or uneven heating. Accommodates
a wide range of samples . . . from l{ml (in
Mylar-enclosed test tubes) to 240ml (maximum capacity). It’s pre-tuned
for 20KC. . . operation is quiet without requiring shielding or sound-
proofing. The tuning remains stable throughout the run and can be
accurately repeated. Construction is of stainless steel . . . completely
steam sterilizable. 1200-watt peak output, too.

A BIOSONIK large volume continuous flow model is also available. If
you’d like additional information or our. recommendations, please
write us stating your requirements.

BRONWILL SCIENTIFIC
A DIVISION OF WILL SCIENTIFIC,INC.

130 N. GOODMAN ST., ROCHESTER 1, N. V.

1600

decision-making games. These sessions
were made possible through the coop-
eration of the Texas Technological
College Computer Center.

Newly elected officers of the Divi-
sion include president-elect, Earl D.
Camp (Texas Technological College)
and a member of the Executive Com-
mittee, John Lacher (University of
Colorado). A. B. Meinel (University
of Arizona), having served during the
past year as president-elect, becomes
the president. Marlowe G. Anderson
(New Mexico State University) will
continue as executive secretary-treas-
urer and as council representative.

Flagstaff, Arizona, was duly con-
firmed as the location for the 1965
meetings, and invitations were accepted
to hold the 1966 meetings in Las
Cruces, New Mexico, 1967 in Tucson,
Arizona, and 1968 in El Paso, Texas.

MARLOWE G. ANDERSON
New Mexico State University,
University Park

Forthcoming Events

July

10-11. Rocky Mountain Cancer Conf.,
Denver, Colo. (N. P. Isbell, 1809 E. 18
Ave., Denver 80218)

10-15. Pleistocene  Geomorphology,
symp., Exeter, England. (T. H. Elkins,
Royal Geographical Soc., Kensington
Gore, London, S.W.7)

12-15. Solid Propulsion, NASA meeting,
Philadelphia, Pa. (W. H. Hunter, Office
of Program Development, Washington,
D.C. 10025)

12-16. Gastroenterology, 9th Pan
American congr., Bogoti, Colombia. (C.
A. Estape, Soriano 877, Montevideo, Uru-
guay)

13-15. Problems of Capillary Perme-
ability in Health and Disease, Univ. of
Michigan 1964 summer symp., Ann Arbor,
Mich. (M. M. Dewey, Dept. of Anatomy,
Univ. of Michigan, Ann Arbor)

13-15. Data Processing and Acgquisition
in Biology and Medicine, conf., Rochester,
N.Y. (K. Enslein, 42 East Ave., Rochester
14604)

13—-17. Canadian Teachers’ Federation,
Lac Beauport, P.Q., Canada. (G. Nason,
444 MacLaren St., Ottawa, Ont., Canada)

13-17. Chemistry of Carbohydrates,
intern. symp., Miinster, Germany. - (F.
Micheel, Organisch-Chemisches Institut,

_Universitidt, Hindenburgplatz 55, Miinster)

13-17. International Assoc. for Child
Psychiatry and Allied Professions, London,
England. (F. H. Stone, Royal Hospital
for Sick Children, 70 University Ave.,
Glasgow, W.2 Scotland)

13-18. Instrumental Analytical Chemis-
try, 3rd annual symp., Bethlehem, Pa. (A.
J. Diefenderfer, Dept. of Chemistry, Le-
high Univ., Bethlehem)

13-18. Latin Federation of Medical
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Electro-Radiological Socs., 6th congr.,
Brussels, Belgium. (Secretariat, 256 Chaus-
see de Wavre, Heverle-Louvain, Belgium)

14-17. Rarefied Gas Dynamics, 4th
intern. symp., Toronto, Ont., Canada. (G.
N. Patterson, Inst. of Aerophysics, Univ.
of Toronto, Toronto 5)

14-17. Regional Science Assoc., 4th
congr., Ghent, Belgium. (W. Isard, Univ.
of Pennsylvania, Philadelphia 19104)

14-17. Western Resources Conf.,
Boulder, Colo. (Bureau of Continuation
Education, 352 Chemistry Bldg., Univ.
of Colorado, Boulder)

14-19. Sociology, 7th Latin American
congr., Bogotd, Colombia. (C. E. Angulo,
Facultad de Sociologia, Universidad Na-
cional de Colombia, Bogotd)

15-19. Pleistocene  Geomorphology,
symp., Cambridge, England. (T. H. El-
kins, Royal Geographical Soc., Kensington
Gore, London, S.W.7, England)

16-24. British Medical Assoc., annual,
Manchester, England. (D. Gullick, BMA,
Tavistock Sq., London, W.C.1, England)

16-24. Organic Photochemistry, intern.
symp., Strasbourg, France. (G. S. Ham-
mond, Gates and Crellin Laboratories of
Chemistry, California Inst. of Technology,
Pasadena)

18-22. International Union of Biolog-
ical Sciences, 15th general, Prague, Czech-
oslovakia. (G. L. Stebbins, Dept. of
Genetics, Univ. of California, Davis)

19-24. American Veterinary Medical
Assoc., 101st annual, Chicago, Ill. (AVMA,
600 South Michigan Ave., Chicago 5)

19-25. Polarography, 3rd intern. congr.,
Southampton, England. (D. A. Pantony,
Dept. of Metallurgy, Royal School of
Mines, Prince Consort Rd., London, S.W.1,
England)

19-26. Comparative Endocrinology, 4th
intern. symp., Paris, France. (L. Gallien,
Laboratoire d’Embryologie, Faculte des
Sciences de Paris, 9 quai St.-Bernard,
Paris 5°)

20-22. Magnetic Resonance in Biologi-
cal Systems, Boston, Mass. (R. G. Shul-
man, Bell Telephone Laboratories, Murray
Hill, N.J.)

20-23. New Mexico Acad. of General
Practice, Ruidoso. (H. L. Douglas, Box
767, Tatum, N.M.)

20-24. International Diabetes Federa-
tion, 5th congr., Toronto, Ont.,, Canada.
(H. Best, Organizing Council, 477 Mt.
Pleasant Rd., Toronto 7)

20-24. Nuclear Radiation Effects, tech-
nical conf., Seattle, Wash. (Inst. of Elec-
trical and Electronics Engineers, Box A,
Lenox Hill Station, New York, N.Y.)

20-24. Organic Reaction Mechanism,
intern. symp. Cork, Ireland. (General Sec-
retary, Chemical Soc., Burlington House,
London, W.1, England)

20-24. Semiconductor Physics, intern.
conf., Paris, France. (M. Balkanski, Lab-
oratoire de Physique, Ecole Normale
Supérieure, 24, rue Lhomond, Paris 5%)

20-25. Catalysis, 3rd intern. conf.,
Amsterdam, Netherlands. (D. M. Brouwer,
c/o Badhuisweg 3, P.O. Box 3003, Am-
sterdam-N, Netherlands)

21-23. Physiology and Experimental
Psychology of Color Vision, Ciba Foun-
dation symp., London, England. (Ciba
Foundation, 41 Portland Pl., London, W.1)

21-24. American Malacological Union,
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MARKINGS.:
GOOD FOR LIFE!

NALGENE®? UNBREAKABLE
PIPETS are marked, in vivid color,
with big, bold “Magni-Vue" graduations
which are fused on permanently.
These markings cannot be removed
chemically or mechanically. Not even
repeated autoclaving can dim their
original appearance. They can’t fade,
rub off, scrub off or wear off—ever!
Nalgene unbreakable pipets are
easy to read, and they stay that way—
“for life.” Rugged, chemically-resistant
polypropylene is non-reflective. You'll
never be bothered with light glare. You
see the full liquid column clearly. No
meniscus to prevent accurate reading.

Nalgene unbreakable pipets are individually cali-
brated for maximum precision. Limits of error do
not exceed 0.06 ml for the largest sizes. Lifetime
accuracy is assured.

Nalgene unbreakable pipets are available in trans-
fer, serological and measuring styles, sizes 1 ml to
10 ml. Priced from $2.10 to $2.80 each. See your
lab supply dealer, or write Dept. 2706, The Nalge
Co., Inc., 75 Panorama Creek Drive, Rochester,
New York 14625.

éNALGENE

LABVWVVARE

Leader in quality plastic labware since 1949

Visit our Booth 26 at the 6th Intenational Congress of Biochemistry, July 27-31, New York Hilton.
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Need 1/8 sec'onr,l
response?

Only the Esterline Angus Speed-
servo has it. Eight times faster
than most, the Speedservo records
4 cycle per second signals without
significant attenuation, and hand-
les virtually all signals, even those
of one millivolt level.

Its unique shuttle servo motor
has no drive cords to break or
gears to wear. One-piece construc-
tion of drive coil, pen assembly and
gliding contact provides low iner-
tia and accompanying high re-
sponse speed.

The Speedservo’s feedback po-
tentiometer has virtually un-
limited life.

The Speedservo, is available in
the illustrated portable, sloped
writing surface model or in a flush
model with 8” x 8” case front.

Write for Series ‘S’ catalog.

Need adjustable range
adjustable zero?

You get both with wide chart
Esterline Angus servo recorders.
You can adjust range from as low
as 1 millivolt, with zero adjust sev-
eral times the minimum range.

This is only one example of the
versatility built into all Esterline
Angus Series “E”’ recorders.

Two-channel Overlapping and
Two-channel, Two-zone Recorders
can write two records such as tem-
perature and humidity on one wide
chart. We also have a Single-chan-
nel Servo Recorder.

Series “E”’ instruments can re-
cord pressure, flow, pH, conductiv-
ity, strain, volts, amperes, watts,
millivolts, milliamperes and speed
ratio. They also find extensive use
in gas chromotography.

Write for Series “E’’ catalog.

ESTERLINE ANGUS INSTRUMENT CoMPANY, INc., Box 596L, Indianapolis, Indiana 46206

ESTERLINE ANGUS

Excellence in instrumentation for over 60 years
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New Orleans, La. (M. C. Teskey, Rt. 2,
Box 318, Marinette, Wis.)

21-28. International Geographical Un-
ion, 20th intern. congr., London, England.
(T. H. Elkins, Royal Geographical Soc.,
Kensington Gore, London, S.W.7)

25-1. Religion and Science, 11th conf.,
Star Island, Portsmouth, N.H. (Religion
and Science, 280 Newton St., Brookline,
Mass. 02146)

26-29. Photobiology, 4th intern. congr.,
Oxford, England. (Blandford Site, White-
knights Park, Reading, England)

26-31. American Crystallographic As-
soc., Bozeman, Mont. (B. Post, Brooklyn
Polytechnic Inst., Brooklyn, N.Y.)

26-31. Mineralogical Soc. of America,
Bozeman, Mont. (G. Switzer, MSA, U.S.
Natl. Museum, Washington, D.C. 20560)

26-31. Pharmacology, Teachers’ Semi-
nar, Univ. of Connecticut, Storrs. (M. H.
Malone, School of Pharmacy, Univ. of
Connecticut, Storrs)

26-1. Biochemistry, 6th intern. congr.,
New York, N.Y. (R. A. Harte, 6th Intern.
Biochemistry Congr., 9650 Wisconsin
Ave., NW, Washington, D.C. 20014)

27-28. International Cartographic As-
soc., 2nd general assembly, London, Eng-
land. (D. E. Imhof, Kartographisches In-
stitut, Eidgendssische Technische Hoch-
schule, Zurich, Switzerland)

27-30. Technical Assoc. of the Pulp
and Paper Industry, engineering conf.,
Seattle, Wash. (TAPPI, 3/0, Lexington
Ave., New York, N.Y. 10017)

27-31. American Dietetic Assoc., 47th
annual, Portland, Ore. (ADA, 620 N.
Michigan Ave., Chicago, Ill. 60611)

27-21. Engineering Foundation Research
Confs. Andover, N.H. (United Engineer-
ing Center, 345 E. 47 St.,, New York 17)

30-1. International Soc. for Human and
Animal Mycology, 3rd, Edinburgh, Scot-
land. (R. Vanbreuseghem, Inst. of Tropical
Medicine, 155 rue National, Antwerp, Bel-
gium)

August

2-4. American Assoc. of Colleges of
Pharmacy, New York, N.Y. (C. W.
Bliven, 1507 M St.,, NW, Washington,
D.C. 20005)

2-7. American Pharmaceutical Assoc.,
111th annual, New York, N.Y. (G. B.
Griffenhagen, Div. of Communications,
2215 Constitution Ave., NW, Washing-
ton, D.C.)

2-8. Applied Psychology, 15th intern.
conf., Ljubljana, Yugoslavia. (B. Petz,
Inst. of Psychology of Zagreb, Djure
Salaja b.b.,, Zagreb, Yugoslavia)

2-8. Reactivity of Seolids, 5th intern.
symp., Munich, Germany. (B. Stuke, Phys-
ikalische-Chemisches Institut, Sophienstr.
11, Munich)

3-5. Compounds of Interest in Nuclear
Reactor Technology, intern. symp.,
Boulder, Colo. (J. T. Waber, Los Alamos
Scientific Laboratories, P.0O. Box 1663,
Los Alamos, N.M. 87544)

3-7. Instrument Soc. of America, in-
strumentation conf., Geneva, N.Y. (H. S.
Kindler, 530 William Penn Place, Pitts-
burgh, Pa.)

3-7. World Federation for Mental
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you asked for a way to
agitate, extract and
mixX...in an oven...
under controlled, dry
heat...with maximum
reproducibility

...WE FOUND IT!

DIFFUSION OVEN (OD370):

This versatile apparatus assures
gentle, swirling mixing at con-
trolled temperatures. Use it with
dishes, Erlenmeyer flasks and
beakers. Performs standard Con-
way procedures in one-tenth
usual time. Speed is adjustable for
rapid, accurate, reproducible
diffusions.

ROTATOR OVEN (OR350):

Mix and extract...at controlled
temperatures...in test tubes,
bottles, syringes and closed con-
tainers. And—you can combine
agitation and heat to speed micro
diffusion procedures, decalcifica-
tion of bone, tablet disintegration
and solubility tests.

AT YOUR LABORATORY SUPPLY DEALER

another quality product of
Scientific
Industries (2

Dept. S664, 220-05 97th Avenue,
QUEENS VILLAGE 29, NEW YORK
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Health, 17th annual, Bern, Switzerland.
(F. Cloutier, 1, rue Gevray, Geneva,
Switzerland)

3-8. International Years of the Quiet
Sun, regional symp., Buenos Aires, Ar-
gentina. (J. G. Roederer, Facultad de
Ciencias, Perii 272, Buenos Aires)

3-10. Anthropologists and Ethnologists,
7th  world conf.,, Moscow, U.S.S.R.
(American Anthropological Assoc., 1530
P St., NW, Washington, D.C. 20005)

3-12. Botanical Congr., 10th intern,,
Edinburgh, Scotland. (Miss S. C. Penny,
5 Hope Park Sq., Edinburgh 8)

4-7. Poultry Science Assoc., annual,
Minneapolis, Minn. (E. L. Johnson, Dept.
of Poultry Science, Univ. of Minnesota,
St. Paul 55101)

4-17. Methods of Hydrological Fore-
casting, 3rd inter-regional seminar, World
Meteorological Organization/UN  Eco-
nomic Commission for Asia and the Far
East, Bangkok, Thailand. (WMO, Secre-
tariat, Geneva, Switzerland)

5-7. Sonic Investigations on Internal
Damping in Solids, symp., London, Eng-
land (Administration Assistant, Institute
of Physics and the Physical Society, 47
Belgrave Square, London, S.W.1)

5-12. Atmospheric Radiation, symp.,
World Meteorological Organization/
Intern. Union of Geodesy and Geophysics,
Leningrad, U.S.S.R. (Secretariat, WMO,
Geneva, Switzerland)

5-15. High Energy Physics, 12th intern.
conf., Dubna, U.S.S.R. (M. L. Gold-
berger, Commission on High Energy Nu-
clear Physics, IUPAC, Princeton Univ.,
Princeton, N.J. 08540)

6-11. American Podiatry Assoc., New
York, N.Y. (F. A. Kalbacher, American
Podiatry Assoc., 3301 16th St., NW, Wash-
ington, D.C. 20010)

7-14. Scientific Study on Mental Re-
tardation, intern. congr., Copenhagen,
Denmark. (A. Dupont, Statens Ands-
svageforsorg, Nyropsgade 28.2, Copen-
hagen 5)

9—12. Heat Transfer, 7th natl. conf.,
Cleveland, Ohio. (W. Chenoweth, Amer-
ican Inst. of Chemical Engineers, 345 E.
47 St.,, New York 17)

9-13. American Soc. of Animal Science,
Knoxville, Tenn. (J. E. Oldfield, Dept. of
Animal Science, Oregon State Univ., Cor-
vallis)

9-14. South American Union of Engi-
neers’ Federations, 10th conv., Rio de
Janeiro, Brazil. (Federacdo Brasileira de
Associac6es de Engenheiros, Caixa Postal
1229, Rio de Janeiro)

10-14. Structural Developments in In-
organic Chemistry, New Hampton, N.H.
(W. G. Parks, Dept. of Chemistry, Univ.
of Rhode Island, Kingston)

10-15. Pan American Federation of
Engineering Socs., 8th biennial conv.,
Caracas, Venezuela. (L. K. Wheelock, En-
gineers Joint Council, 345 E. 47 St., New
York 10017)

11-14. American Soc. for Pharmacology
and Experimental Therapeutics, San Fran-
cisco, Calif. (H. G. Mandel, George Wash-
ington Univ. Medical School, Washington,
D.C. 20005)

12-14. Ballistic Missile and Space Tech-
nology, 9th symp., U.S. Naval Training
Center, San Diego, Calif. (C. Morrow,

VICKERS

Metallurgical

MICROSCOPES

M55 Vickers Metallograph . . .
Automatic camera-microscope . . .
zoom optical bellows . . . truly
universal high-performance optical
capability.

B0832 Metalette . . . inverted design
for convenient routine examinations
. . . gliding stage . . . conventional
or auto-exposure 35mm cameras
can be supplied.

M12 Metallurgical — WIDE FIELD,
FLAT FIELD optical performance . . .
a microscope stand of unrivalled
stability well-suited for photo-
graphic applications of all kinds.

<2 COOKE,
S84 TROUGHTON
O o sis, nc

91 WAITE STREET, MALDEN 48, MASSACHUSETTS
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(DIFCO)
Klett Summerson et
preferred media

PhOtoeleCtric Colorimeter (f)(;r isolation and differentiation

ENTERIC PATHOGENS

No. 800-3 SALMONELLA—SHIGELLA

Test Tube Isolation
Bacto-S S Agar Bacto-Brilliant Green Agar

Model Bacto-MacConkey Agar Bacto-Selenite Broth
Bacto-Bismuth Sulfite Agar Ba}c}:to-Tetrathionate Broth
ase
Differentiation
Bacto-Triple Sugar Iron Agar Bacto-Purple Agar Base
Bacto-S I M Medium Bacto-Urea Broth
Bacto-Purple Broth Base Bacto-Urea Agar Base
KLETT COLONY MARKER and TALLY ENTEROCOCCI

Bacto-Azide Dextrose Broth Bacto-Enterococci Presumptive
Bacto-Azide Blood Agar Base Broth
Bacto-S F Medium Bacto-Enterococci Confirmatory
Bacto-Phenylethanol Agar Broth

Bacto-Enterococci Confirmatory Agar

ENDAMOEBA HISTOLYTICA

Bacto-Endamoeba Medium with Bacto-Horse
Serum and Bacto-Rice Powder

THE DIFCO MANUAL, NINTH EDITION,
including descriptions of these media and their use,
is available on request.

K/@ff DIFCO LABORATORIES
MANUFACTURING CO INC.,

DETROIT 1, MICHIGAN
179 East 87th Street, New York, 28,

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

beside the STILL waters...
there’s always the LOUGHBOROUGH

ALL GLASS WATER STILL

Two highly productive } 4 LITERS PER HOUR
NP and 8 LITERS PER HOUR

COMPACT « INGENIOUS -« EFFICIENT

COMPACT: Only 3 components:
condenser, boiling reservoir, immer-
sion heater (automatic overload
protected).

INGENIOUS: Reservoir fills from tap
and automatically maintains con-
stant water level. Cooling water in
condenser recycles to boiling reser-
voir . . . preheated. Steam trap _ %
allows only vapor to enter condenser s
— no solids,

EFFICIENT: Distillate produced is py-
rogen free and analyses have shown
it to contain less than one part in
10 millions of iron, copper, chromi-
um or nickel.

Write for brouchure LSI-F.

6

g 2/ [C’O' GLASS INC. vinsaio, v.r
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Aerospace Corp., P.O. Box 95085, Los
Angeles, Calif. 90045)

12-]4. Galaxies, preliminary conf., Upp-
sala, Sweden. (T. Page, Van Vleck Ob-
servatory, Wesleyan Univ.,, Middletown,
Conn. 06457)

12-14. X-Ray Analysis Applications,
13th annual conf., Denver, Colo. (W. G.
Mueller, Metallurgy Div., Denver Re-
search Inst., Denver 80210)

13-15. International Soc. for Horticul-
tural Science, Edinburgh, Scotland. (G. de
Bakker, Le v.d. Boschstraat 4, The Hague,
Netherlands)

16-21. Histochemistry and Cytochem-
istry, intern. congr., Frankfurt am Main,
Germany. (T. H. Schiebler, Anatomisches
Institut der Universitdt, Koellikerstr. 6, 87
Wiirzburg, Germany)

16-23. Latin American Schools of Med-
icine, 4th conf., Pocos de Caldas, Brazil.
(0. Versiani Caldeira, Univ. of Minas
Gerais Medical School, Belo Horizonte,
Minas Gerais, Brazil)

16-24. Human Economy, conf., Inst. of
Paper Chemistry, Appleton, Wis. (A. N.
McLeod, IPC, Appleton)

17-20. American Assoc. of Clinical
Chemists, 16th natl., Boston, Mass. (F. F.
Ronan, AACC, 19 Bay State Rd., Boston
15)

17-20. Natural Ultra Low Frequency
Electromagnetic Fields, symp., Boulder,
Colo. (W. H. Campbell, National Bureau
of Standards, Boulder)

17-21. Combustion, 10th intern. symp.,
Cambridge, England. (Combustion Inst.,
986 Union Trust Bldg., Pittsburgh 19,
Pa.)

17-21. Cryogenic Engineering, conf.,
Philadelphia, Pa. (K. D. Timmerhaus, En-
gineering Research Center, Ketchum 129,
Univ. of Colorado, Boulder)

17-21. Simulation in Space Technology,
Blacksburg, Va. (F. J. Maher, Virginia
Polytechnic Inst., Blacksburg)

17-22, International Astronomical Un-
ion, symp., Thessaloniki, Greece. (Ma;j.
B. R. Agins, Air Force Office of Scientific
Research, SRMA, Washington, D.C.
20333)

17-22. Cardiology, 4th European congr.,
Prague, Czechoslovakia. (H. Kafka, Kar-
lovo nam. 32, Prague 2)

17-22. Endocrinology, 2nd intern. congr.,
London, England. (A. S. Mason, London
Hospital, Whitechapel, London, E.1}

17-22. Social Psychiatry, Ist intern.
congr., London, England. (J. Bierer, 7
Hollycroft Ave., London, N.W.3)

17-28. Molecular Biophysics, intern.
inst., Squaw Valley, Calif. (Prof. Weiss-
bluth, Biophysics Laboratory, Stanford
Univ., Stanford, Calif.)

18-20. International Assoc. of Milk
and Food Sanitarians, Portland, Ore. (H.
L. Thomasson, P.O. Box 437, Shelbyville,
Ind.)

19-21. Physiology of Digestion in the
Ruminant, 2nd intern. symp., Ames, Iowa.
(R. W. Dougherty, Box 70, Ames)

20-21. National Council of Teachers of
Mathematics, Minneapolis, Minn. (J. D.
Gates, NCTM, 1201 16th St. NW, Wash-
ington, D.C. 20036)

22. American Inst. of Ultrasonics in
Medicine, 9th annual, Boston, Mass. (W. J.
Fry, Biophysical Research Laboratory,
Univ. of Illinois, Urbana)
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PINPOINT ENDPOINTS PRECISELY WITH
NEW FISHER TITRIMETERY® Precision electronics,

wide choice of electrodes permit exceptionally close determination
of titration endpoints. Range: 0 to =1400 mv, O to 14 pH. Reso-
lution: =2 mv, =0.02 pH. Accuracy: =0.5%. New Titrimeter,
Fisher’'s potentiometric titrator (patent pending), comes in two de-
signs: Model 35 for manual titrations; time-saving Model 36 for
automatic and manual titration. Optional accessory kits for micro-
and Karl Fischer titrations. Full details from your nearest Fisher
branch, or write Fisher Scientific Company, 139 Fisher Building,
Pittsburgh 19, Pa., for information Bulletin FS-247.

J.16D
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World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals
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Research Laboratory, 5th floor,
Obstetrics and Gynecology,
University Hospital Building

Autopsy Room, Medical
Science Building

Chemistry Laboratory, 3rd floor,
University Hospital Building

~

for a change?

UNIVERSITY HOSPITAL OF THE NEW YORK UNIVERSITY
MEDICAL CENTER INSTALLED CONFLEX* LABORATORY FURNITURE

Got a minute? You've got time
to rearrange doors and drawers
on your Conflex laboratory
furniture. No real tools needed.
Justa screwdriver and an idea!
Conflex construction means
convertible and flexible. It al-
lows for change of mind or
needs.

The University Hospital of
the New York University
Medical Center has installed
Blickman Conflex furniture in
all of its laboratories. Though
no laboratory looks or operates
{like any other, the same basic
Blickman equipment was uti-
lized in each room. Unscrew a
door, or add a drawer—it was
just that easy to tailor-design
each laboratory with Conflex.
Rearranging is so simple that

S. BLICKMAN, INC.
6906 Gregory Ave., Weehawken, N. J.

1606

one of NYU’s chemistry labs
transforms on request into an
“‘automation” room for ana-
lyzing sodium and potassium.

Conflex cabinets are welded
ofenameled steel fornon-wear,
non-warp utility. Their phos-
phatized-bonderized finish
renders non-rust, chemical re-
sistant and impact resistant
service. And it's so easy to
clean! Conflex can be cleaned
by vacuum, steam or sterilized
with germicidal solution.

Obsolescence is a word
of the past! Let the man at
Blickman tailor-design a com-
bination of Conflex units that
give you “‘Planned Lon-
gevity.” Send for catalogs on
Conflex Laboratory Furniture
and Fume Hoods.

*trademark

22-24. History of Astronomy, symp.,
Hamburg, Germany. (B. Sticker, Institut
fiir Geschichte der Naturwissenschaften,
Universitdit Hamburg, Hartnungstr. 5, 2
Hamburg 13, Germany)

22-28. American Soc. of Human Genet-
ics, Boulder, Colo. (S. H. Boyer, Johns
Hopkins Hospital, Baltimore, Md.)

23. American Assoc. of Electromyog-
raphy, annual, Boston, Mass. (M. K.
Newman, 16861 Wyoming Ave., Detroit,
Mich. 48221)

23-26. American Phytopathelegical Soc.,
Lafayette, Ind. (J. R. Shay, Purdue Univ,,
Lafayette)

23-26. Soil Conservation Soc. of Amer-
ica, 19th annual, Jackson, Miss. (SCS,
7515 Northeast Ankeny Rd., Ankeny,
Towa)

23-28. American Inst. of Biological
Sciences, annual, Boulder, Colo. (AIBS,
2000 P St. NW, Washington, D.C. 20036)

23-28. American Congr. of Physical
Medicine and Rehabilitation, Boston,
Mass. (G. Gullickson, Jr., 30 N. Michi-
gan, Chicago, Ill.)

24-26. American Inst. of Aeronautics
and Astronautics, Los Angeles, Calif.
(ATAA, 1290 Sixth Ave., New York, N.Y.)

24-26. Society for Cryobiology, annual,
Washington, D.C. (V. P. Perry, Tissue
Bank Dept., U.S. Naval Medical School,
National Naval Medical Center, Bethesda,
Md. 20014)

24-26. Education in the Nuclear Power
Era, conf., Gatlinburg, Tenn. (M. L. Nel-
son, Education Div.,, Oak Ridge Natl.
Laboratory, P.O. Box 117, Oak Ridge,
Tenn.)

24-26. Mathematical Assoc. of America,
summer meeting, Univ. of Massachusetts,
Ambherst. (H. M. Gehman, Univ. of Buf-
falo, Buffalo 14, N.Y.)

24-27. American Hospital Assoc., Chi-
cago, Ill. (E. L. Crosby, 840 N. Lake
Shore Dr., Chicago 11)

24-27. Toxicology and Occupational
Medicine, 4th inter-American conf., Mi-
ami Beach, Fla. (W. Machle, Univ. of
Miami School of Medicine, Coral Gables,
Fla.)

24-28. International Council of the
Aeronautical Sciences, 4th congr., Paris,
France. (American Inst. of Aeronautics
and Astronautics, 2 E. 64 St., New York,
N.Y. 10021)

24-28. Astrodynamics Guidance and
Control, conf., Los Angeles, Calif. (K.
Watanabe, 4731 B Engineering Building
III, University of California, Los An-
geles 24)

24-28. American Astronautical Soc.,
military space applications symp., Stanford,
Calif. (AAS, 516 Fifth Ave., New York,
N.Y))

24-28. Society for Industrial and Ap-
plied Mathematics, Amherst, Mass. (W. S.
Dorn, T. J. Watson Research Center,
I.B.M., P.O. Box 218, Yorktown Heights,
N.Y)

24-28. Scandinavian = Mathematical
Congr., Copenhagen, Denmark. (Secre-
tariat, The Congress, c/o Mathematical
Inst., H. C. Orsted Inst., Universitets-
parken 5, Copenhagen @)

24-28. American Mathematical Soc.,
New York, N.Y. (G. L. Walker, AMS,
190 Hope St., Providence, R.L)

SCIENCE, VOL. 144



Dissymmetries

The application of Brice-Phoenix Light Scattering Photom-
eters to the study of molecular weight, size, and shape of
synthetic and biological macromolecules and their interactions
in solution is well-known and needs no special comment in
these columns. Instead, in this column and in several future
ones, we would like to discuss some less orthodox fields of applica-
tion of light scattering instruments.

FLUORESCENCE POLARIZATION

One of these fields is the use of the Brice-Phoenix Light Scat-
tering Photometer in the measurement of the polarizarion of
fluorescence of fluorescent protein conjugates. In these con-
jugates, a fluorescent group is linked to the protein. Such
derivatives have been found very useful in studies of protein
structure and interactions. Thus, for instance, R. F. Steiner
and H. Edelhoch in two papers published recently [J. Biol.
Chem. 238, 925 and 931 (1963)] described the results of their
investigations on the structural transitions of soybean trypsin
inhibitor both in water and in a denaturing solvent (concentrated
urea). Among the properties studied was polarization of
fluorescence of a fluorescent conjugate of soybean trypsin in-
hibitor as a function of pH and temperature. From such
measurements the mean relaxation time of the labeled protein
molecule may be determined. This in turn can be correlated
with the shape of the macro-molecule (spherical or ellipsoidal),
hydrodynamic properties (hydration), and the deviation of the
protein molecule from the limiting state of complete rigidity.
In this way, polarization of fluorescence is capable of detecting
incipient changes in molecular structure not observable by
other techniques. For a comprehensive and up-to-date dis-
cussion of the technique, theoretical basis, and the application
to the study of structural transitions and association of proteins
we refer readers to a review article by Steiner and Edelhoch
[“Fluorescent Protein Conjugates,” Chem. Revs. 62, 457
(1962) 1.

Besides soybean trypsin inhibitor, Steiner and Edelhoch
have applied polarization of fluorescence to the study of struc-
tural transitions in native and denatured thyroglobulin ([J.
Am. Chem. Soc. 83, 1435 (1961)] and in antibody and normal
gamma globulins [J. Am. Chem. Soc. 84, 2139 (1962) ].

As far as we were able to trace the literature, it appears
that C. Singleterry and L. Weinberger [J. Am. Chem. Soc. 73,
4574 (1951)] were the first to adapt a Brice-Phoenix Light
Scattering Photometer for polarization of fluorescence ex-
periments in connection with their study of the size of soap
micelles in benzene solutions. For the purpose of measuring
the polarization of fluorescence, the only modification to the
standard model of the Brice-Phoenix Light Scattering Photo-
meter that must be made is the introduction of a cell holder
through which water from a thermostated bath can be circulated
(Steiner and Edelhoch varied the temperature in their ex-
periments from 10° to 60° C). Also, colored glass filters must
be inserted in the incident and emitted beams to isolate the
fluorescent radiation from any scattered or stray light. Other
optional accessories are available to further facilitate this
technique.

FLUORESCENCE INTENSITY VARIATION

Another type of fluorescence measurement has been used
by D. S. Berns, H. L. Crespi, and J. J. Katz, of the Argonne
National Laboratories, Argonne, Illinois [J. Am. Chem. Soc.
85, 8 (1963)] in the study of the protein phycocyanin. A
Brice-Phoenix Light Scattering Photometer was adapted for
following the change of fluorescence intensity during the tem-
perature denaturation of the hydrogen-containing protio-
phycocyanin and the corresponding fully deuteriated protein
(deuterio-phycocyanin). The temperature at which the thermal
transition begins in both proteins, as indicated by the irre-
versibility of the change in relative fluorescence intensity, was
determined for several buffers. Significant differences in the
transition temperatures were noted for the two proteins, which
were ascribed to differences in hydrophobic bonding caused
by different isotopic composition of the non-polar side chains,

If you have a problem under study where measurements
similar to those described above could be applied, contact the
Phoenix Precision Instrument Company, 3803 North 5th Street,
Philadelphia, Pa. 19140. Prompt attention will be given to
your special requirements.
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a new catalogue of over 2000

radioactive products including
chemicals and radiation sources
is now available (free of charge) to

users of isotopes and ionising radiations.

Please write for your copy to:

THE
RADIOCHEMICAL CENTRE

AMERSHAM, BUCKINGHAMSHIRE, ENGLAND

o

Telephone : Little Chalfont 2701

Telex: 83141 Active Amersham « Cables: Activity Amersham Telex

WORLD CENTRE FOR
DEPENDABLE RADIOCHEMICALS

TAS/RC.117
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Save reagents ... do thirty-two 12-step serial dilutions

in less time and space than your lunch!

The calibrated loop, micro technic has proven
itself to be economical, fast and accurate. Using
the Microtiter*, 500 viral titrations can be done in
one day by only four people. Ordinarily, this would
take fifteen people five days. In this system, a trans-
parent plate just 314” x 5” takes the place of
96 test tubes. With very little practice, you can
perform eight serial dilutions simultaneously.
And the Microtiter system saves eight times the
amount of reagents and sera required in the
test tube method, yet results are equal in reli-
ability and reproductivity.

This is an exciting new lechnic that can best be
appreciated by reviewing the following papers: “A
Simplified Method for Virus-Tissue Culture Pro-
cedures in Microtitration Plates,” Proceedings of the
Society for Experimental Biology and Medicine, Vol.

*Developed and manufactured by Cooke Engineering Co.

scientific

713, 1963; “ Application of a Microtechnique to Viral
Serological Investigations,” The Fournal of Immun-
ology, March, 1962; *Protocol for Micro Anti-
streptolysin O Determinations,” Fournal of Bacteri-
ology, May, 71964.

The Microtiter system has been proved in tests
such as: complement fixation, hemagglutination
inhibition, as well as ox cell hemolysin, anti-
streptolysin titration, heterophile antibody ag-
glutination, and metabolic inhibition. Order an
introductory set today . . . it’s the most con-
vincing way to prove the value of this system in
your own laboratory.

No. B1195—Microtiter® System Introductory
Set: 2 plates, 2 pipettes and 4 loops complete
with directions for comparing with test tube
technic . . . $59.50.

products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS—Regi

| Stocking Locati

Atlanta « Boston « Charlotte « Chicago « Columbus

Dallas « Detroit » Kansas City  Los Angeles « Miami « Mii

lis « New Orleans « New York « San Francisco « Seattle « Washington, D.C.

In Canada: Canadian Laboratory Supplies Limited—In Mexico: Hoffmann-Pinther & Bosworth, S.A,
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New Products

Pre-coated thin-layer chromatog-
raphy plates prepared by a unique
preparation and application procedure,
currently being patented, is said to
give the pre-coated plates an unusually
high degree of uniformity and dur-
ability. Plates are guaranteed to arrive
intact, and to give reproducible results
from day to day or year to year. Sam-
ple plates from each batch are checked
against a standard separation, and each
plate is individually inspected for uni-
formity. Although thin-layer chroma-
tography is a well-proven analytical
technique, the difficulty of applying
absorbent coatings of a uniform con-
sistency and thickness has limited its
use. The fragile nature of coatings now
being used has thus far dictated that
plates be handmade in the laboratories
where they are used. Thin-layer chro-
matography provides an excellent base
for quality control programs, or other
repetitive operations. Quick detection
of residues or trace elements is easily
accomplished. Isolation of components
needed for further analysis is also sure
and rapid. Ten-inch by 15-inch (25-
by 38-cm) preparative plates with
coatings 0.25 inch (0.64 cm) thick, for
instance, have been used to isolate up
to 2 of sample material in one separa-
tion. On the other hand, as little as
0.02 pg of a steroid ingredient, for
example, can be isolated. The technique
can also be used to follow the course

The material in this section is prepared by
the following contributing writers:

Robert L. Bowman (R.L.B.), with the as-
sistance of Denis J. Prager (D.J.P.), Laboratory
of Technical Development, National Heart Insti-
tute, Bethesda 14, Md. (medical electronics and
biomedical laboratory equipment).

Joshua Stern (J.S.), Basic Instrumentation Sec-
tion, National Bureau of Standards, Washing-
ton 25, D.C. (physics, computing, electronics,
and nuclear equipment).

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writers assume responsibility for the accu-
racy of the information. A Readers’ Service card
for use in mailing inquiries concerning the items
listed is included on pages 1507 and 1613. Circle
the department number of the items in which
you are interested on this card.
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of a reaction as a function of time. By
periodically removing and testing a
sample of the reaction mixture, fleeting
intermediates as well as reaction prod-
ucts can be isolated. The point in a
reaction at which maximum product
is formed can also be determined. Most
thin-layer chromatography 1is com-
pleted in less than 15 min, and can
be handled by laboratory technicians.
Using multiple separations on an 8- by
8-inch plate (20 by 20 cm), one tech-
nician can run up to several hundred
routine analyses per day. More than
16 stock coatings, including silica gel,
alumina, kieselguhr, and cellulose are
available, plus a wide selection of cus-
tom adsorbents. Standard coating thick-
ness is 250 p. Standard plate sizes
range from 1 by 3 inches (2.5 by 7.6
cm) for routine in-plant use, to 10- by
15-inch (25- by 38-cm) preparative
units.—R.L.B. (Custom Service Chem-
icals, Inc., Box 566, Wilmington, Del.)

Circle 1 on Readers’ Service card

Polarograph displays the difference
in current between two dropping
mercury electrodes that are synchro-
nized in drop time. A cathode ray oscil-
lograph presents the curve of current
against voltage changing at a rate of
0.25 volt/sec. The rapid voltage
change produces a peaked polarogram
which arises because of the rapid
transfer of charge to the electrode
when the reaction potential is attained.
This fast sweep method has a sensi-
tivity advantage in that peak current
in terms of peak current per unit con-
centration is 4n greater than the
diffusion current measured in conven-
tional polarography, » being the num-
ber of electrons per ion reacting. Res-
olution is enhanced, and maxima,
often a source of difficulty in the con-
ventional technique, are rarely en-
countered. The differential mode per-
mits the determination to be carried
out in the presence of ordinarily in-

terfering substances, as the blank can
be used to cancel out unwanted ma-
terials, permitting the wave to remain
on scale with high amplification. When
the voltage sweeps applied to each
drop are slightly displaced in time the
derivative of the current provides a
sharper resolution without loss in sen-
sitivity, so that waves only 40 mv
apart can be resolved, and with addi-
tional resistance-capacitance differen-
tiation waves only 25 mv apart are
said to be usable. Sensitivity to metals
permits determination of the order of
.01 pg with precision as good as 0.1
percent of content. In addition to in-
organic determinations, many organic
species can be determined, such as
quinones, nitro compounds, unsatu-
rated or conjugated carboxylic acids,
aldehydes, some ketones, many hetero-
cyclic compounds, and many types of
sulfur-containing compounds. Exam-
ples include determination of anti-
biotics in sera, pesticide residues on
foods, residual and monomer in po-
lymers.—R.L.B. (Bendix Corp., Cincin-
nati Div., 3625 Hauck Rd., Cincinnati
41, Ohio)

Circle 2 on Readers’ Service card

Spectropolarimeter and double beam
ratio recording spectrophotometer pro-
vides a continuous record of optical
rotary dispersion or ultraviolet and vis-
ible absorption in the range from 185
to 700 my. Units of specific rotation,
percent transmittance, or absorbance on
a linear scale are presented on a single
sheet of chart paper. In addition, simul-
taneous records of slit width and pho-
tomultiplier voltage during scanning are
presented on the same graph. The light
source is a water-cooled, 500-watt
high-pressure xenon arc. The mono-
chromator which is common to both
components, is a double prism Czerny
Turner monochromoter with two 30°
far ultraviolet transmitting fused silica
prisms providing a wavelength range of
185 to 700 mp with a precision of 1.0
my. Two photomultipliers with S-19
cathodes and ultraviolet transmitting
envelops are used. As a spectropolarim-
eter, the exit beam from the mono-
chromator goes through a Rochon po-
larizing prism to provide a beam of
linearly polarized light. Modulation of
this beam is produced by rotating the
prism through 4 1° at a frequency of
12 cy/sec. The Rochon analyzing prism
is fixed in a cross position relative to
the polarizing prism so that no light
is transmitted to the detector when the
polarizer is in the zero position. As the
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LAY "

Three Ways to?\ Spoil a Laser

EOI’'S Basic Kerr Cell Modulator

Single low cost instrumentation

ILM 70

EOI’S integrated Kerr Cell Modulator
For either pulsed or biased “Q” spoiling

LPM 60

EOWI'S Rotating Mirror
Up to 10,000 RPS. Precision made

For additional information on complete line of optical
RMR 6/10 modulation equipment, high-speed photographic equip-
ment, light sources, etc., write or call

ELECTRO-OPTICAL INSTRUMENTS INC.

P24 SO. MYRTLE AVENUE MONROVIA, CALIFORNIA
ELLIOTT 9-9391

1964 GATALOG
now available

Includes such items as:

A Continuous Refractive
Index Monitors

B McCarter Sublimers

C Rotary Spray Evapo-
rators

D Prep and Analytical
Gas Chromatographs

i\ E Spinning Band Stills

: and Molecular Stills

Call or write for your copy today.
NESTER/FAUST manufacturing corporation
2401 OGLETOWN RD. m NEWARK, DELAWARE
PHONE 302-368-9146
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polarizer oscillates symmetrically about
the zero position, equal amounts of
light are transmitted by the analyzer,
resulting in 24 equal pulses of light
reaching the photomultiplier each sec-
ond. When an optically active substance
is placed in the cell, the plane of polari-
zation of the polarized light will be
rotated to the left or right. This dis-
rupts the symmetry of the original sys-
tem, the light pulses to the detector
are no longer equal, and the resultant
output is used to drive a servo system
that rotates the analyzer to a null posi-
tion. The angle through which the an-
alyzer must turn to reach a null is equal
to the optical rotation by the sample.
This angle is recorded in degrees as
a function of wavelength. Full-scale op-
tical rotary dispersion (ORD) ranges
are continuously variable over entire
wavelength range from 40.1° to 2.0°
and may be increased to -+4.0° by
zero suppression. ORD reproducibili-
ty is +0.001° with a linearity of
0.001°, When used as an ultraviolet/
visible spectrophotometer, the instru-
ment utilizes a double beam, single pho-
tomultiplier, ratio recording design.
This system permits cancellation of all
effects common to both beams, such
as light source distributions, losses in
the optical system, and atmospheric
and solvent absorption. Chopping of
the light is accomplished by two ro-
tating secro mirrors. The recorder mea-
sures the sample/reference ratio and
records it as either percent transmit-
tance or absorbance in density units.
Ultraviolet reproducibility is 0.5 per-
cent with a linearity of 0.5 percent.
Slit width from 0.01 mm to 2.0 mm
is continuously variable and pro-
grammed automatically or manually.
Wavelength scanning speed is continu-
ously variable from 5 to 125 minutes
for entire wavelength region. The sam-
ple compartment, which may be ther-
mostated, provides a maximum path
length of 100 mm. Fourteen sample
cells and a wavelength calibration glass
are furnished in a convenient wooden
storage case. The only facilities required
are a 115-volt, 60-cycle source and a
supply of tap water. The unit weighs
900 1b (408 kg).—D.J.P. (Durrum In-
struments Corp., 925 E. Meadow Drive,
Palo Alto, Calif.)

Circle 3 on Readers’ Service card

Variable-path-length infrared cells are’

designed to be used with all Perkin-
Elmer and Beckman spectrophotome-
ters as well as with the Cary 90 and
Unicam SP-200. Two stainless-steel
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THIS 15 THE
WILD
INSTRUMENT
ISERVIGE
GENTER

Its Mission: To assure WILD* instrument owners of prompt service
and return of their instruments. Same day service available when
necessary and feasible.

Its Equipment: The WILD Service

Center is stocked and equipped
" to provide full factory services
| on any WILD instrument.

 And most important, its personnel: Only carefully selected
. WILD trained technicians with many years experience in
.| WILD construction, assembly and repair are permitted to
| service your WILD instrument.

-

“‘*The first name in Surveying Instruments,
Photogrammetric Equipment and Microscopes.

HEERBRUGG
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BOROSILICATE

MODULAR CONSTRUCTED @ @@
CABINETRY LETS YOU D:n@
CUSTOMIZE ENCLOSURES T0 COSTS LESS THAN

YOUR LABORATORY NEEDS PLASTIC
WHEN YOU SPECIFY

®
Versatile Modu-Mount* units provide the
ultimate in space efficiency and mounting
convenience. They protect your valuable
laboratory instruments and offer:lmost
limitless arrangement possibilities. Assem-
ble quickly without special tools. As needs DISPOSABLE
change, enclosures ahd accessories can be
altered with screwdriver-ease to house new cu LTU RE Tu BES
components. No waste, no major overhaul
—Modu-Mount enclosures answer your
needs both today and tomorrow. Ruggedly
built to highest construction standards. All
steel is bonderized. All hole spacing meets
ElA specifications. Acid and scuff-resistant
finish. Completelineofaccessoriesincludes:
stationary or slide-out writing surfaces,
canopy lights, drawers, shelving, vibration
mounts, bases with casters or floor levelers.
For assistance in planning your installation
or product packaging call the Industrial
Sales Manager at nearest Honey-
well office. Or write: Honeywell,
Minneapolis, Minn. 55408, Dept.
SE-6-22 *trademark

° _ .
NEW NEW DISPOSABLE CULTURE TUBES FULFILL

L FEDERAL SPECS. NO. DD-G-541a and U.S. PHARMA-

mggﬂr COPOEIA REQUIREMENTS FOR TYPE 1 GLASS.

20 Series %  Will not crack or break when either heated over
an open flame or frozen.

% Annealed at approximately 1020F., strain free
and chemically clean.

% Minimum alkali content. Non-contaminating.
Do not affect the Ph of either the most delicate
chemical solution or tissue culture cells.

% 5 Sizes: 75x10mm, 75x 12mm, 100 x 13mm,
100 x 16mm, 150 x 16mm.
% Surprisingly low priced. May be assorted with

any of many other Mercer products for even
lower cost.

Call your supply house today or drop us a note
for free samples of any sizes.

MERCER GLASS WORKS INC.

725 Broadway, New York 3, New York
Honeywell Manufacturers and importers of over 5000 hospital

and laboratory essentials
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EACH CHANNELA
SEPARATE PUMP

12 INDIVIDUAL CHANNELS
e s 12 INDEPENDENT AD-
JUSTMENTS. Like getting 12
pumps for the price of one.
New Durrum 12 AP liquid
pump lets you change flow
rates of 12 individual chan-
nels, even during operation,
without disturbing other chan-
nels. Rugged yet precisely
built, to provide any flow rate
from less than 1 ml per hour
to more than 4 liters per
hour per channel.

Typical of the Durrum
pump’s many uses:

® for continuous fermentation
or bioassay studies ... meters
up to 12 variables into one or
more microbiological systems

e for gradient chromatogra-
phy or feeding multiple chro-
matography columns

® a proportioning pump for
automated wet chemistry
analysis or reagent mixing
and blending

® a perfusion pump for physi-
ology and pharmacology
studies

WRITE FOR APPLICATIONS
DATA. Two new bulletins,
110-4 and 110-63, tell how
and where you can use the
Durrum pump. Write to: Dur-
rum Instrument Corporation,
925 East Meadow Drive, Palo
Alto, California 94303.

DURRUM
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cells are available with variable path
lengths of 0 to 3 mm (model SR-05)
and 0 to 6 mm (model PE-1). In these
models, cell aperture is 1 inch (2.54 cm)
in diameter and the path length can be
set and read directly to 0.5 u. Repeat-
ability of path-length setting is better
than 1.5 x at all path lengths. Win-
dows, one plain and one flanged, re-
main parallel to better than 10 fringes
of Hg green line when path length is
altered. Cells are sealed with a Teflon
sleeve but are readily dismantled,
cleaned, and reassembled without loss
of accuracy. Filling ports are fitted
with Luer lock syringe holders. A
Teflon-lined cell (model VT-01) has a
variable path length of 0 to 5 mm
which can be set and read to 0.6 p. This
cell is lined throughout with Teflon
so the liquid sample comes in contact
only with Teflon and the windows.
This cell is essentially the same as the
stainless-steel cells except that it has
two flanged windows and one Teflon
filling port and reservoir. Windows nor-
mally supplied with all three of these
cells are NaCl and KBr. However,
fused silica, CaF., BaF:, CsBr, Csl,
KRS-5, and Irtran-2 are available on
special order.—D.J.P. (Limit Research
Corp., P.O. Box 852, Darien, Conn.
06821)

Circle 4 on Readers’ Service card

Glass tissue-culture flask with 82
in.? (529 cm® of growing surface has
a ground and polished flat bottom sur-
face which provides more growing
area and permits accurate viewing of
tissue growth with a microscope. Cells
remain in focus even when the field
of view is changed because of the flat
surface. Corning’s tests show that this
flask provides up to 400 percent more
efficient use of medium, since the
growing surface is completely flat. Top
and bottom of the flask are parallel
within = 2° and are 50 mm apart, *+ 2
mm. For easy handling and storage,
the flask is 2 inches (5 c¢cm) high and
weighs 3.14 1bs. (1.42 kg). Inside di-
ameter is 10% inches (26 cm). A
nonprotruding opening takes a No. 4
stopper. The Y-inch (0.64 cm) neck
permits easy cleaning and is conven-
ient for work with pipets. The Pyrex
brand product is inert borosilicate
glass. It is noncontaminating and heat
resistant, and will retain its optical
qualities through countless washings
and sterilizations, the manufacturer
said.—R.L.B. (Corning Glass Works,
Corning, N.Y.)

Circle 5 on Readers’ Service card

SCAN-A-TRON

from Gelman Innovation "Wonderland"

Q. Why the

A. This cat uses a new Gelman
Scan-A-Tron. Now, he makes
electrophoretic separations many
times faster because he no longer
must rely on paper as his support
media, He uses Sepraphore III{
—the world renowned cellulose
polyacetate,

Q. And separations are many times
faster?

A. That’s right.

Q. More clear and reproducible, t00?

A. Yes,
FACT : No wonder he's happy!

Q. and the
Sad Cat?

A, That’s an unfortunate tale. He
hasn’t yet heard about using the
Gelman Scan-A-Tron with his
Analytrol*, He’s still using paper
support media.

Q. You mean he has to wait over-
night for separations before he
can scan them?

A. That’s right, but he’ll surely learn
soon,

Q. How does he find out all about
Scan-A-Tron and its benefits ?

A. Ask Gelman! Ask S/P! Use the
coupon below,

FTM—Gelman *TM—Beckman Instrument Co,

Send this coupon for: ] more infor-
mation [] a demonstration by Scien=
tific Products,

NAME
TITLE
COMPANY
ADDRESS

CITY. STATE
Mail to:
MEDICAL-CLINICAL PRODUCTS

SN GELMAN
INSFRUMENT COMPANY

600 S. Wagner, Ann Arbor, Michigan
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More Firsts for Sigma

o-p-GLUCOSE-1,6-DIPHOSPHATE

After years of ‘‘promising to work on it’’
we have finally gotten started. Although we
are still far from a 100% pure preparation,
we feel justified in announcing the availabili-
ty of the ‘‘crude’’ intermediates, believing
that many researchers will be happy to have
it without more delay. However, we don‘t
have much of even the ’Crude’’ grade yet,
and shipments may be delayed if demand
exceeds supply.

Our initial offering:—
a-D-GLUCOSE- 1,6-DIPHOSPHATE, Crude
Barium Salt. Estimated purity—50%

Grade 11
Tentative Price—5 mg—$50.00

To augment your studies we also offer a
specially purified Monophosphate—

a-D-GLUCOSE-1-PHOSPHATE

Dipotassium Salt, Crystalline, Dihydrate
Grade V

Essentially free of
G-1,6-Diphosphate,
Starch and Glucose.

Tentative Prices—1 gm—$50.00
500 mg— 30.00
100 mg— 10.00
25 mg— 3.90

ACETOCHLOROGLUCOSAMINE

We have just completed our first trial lot. Pur-
ity and stability have not yet been established.

Tentative Prices—1 gm—$50.00
100 mg— 9.75

ORDER DIRECT TELEPHONE COLLECT

for IMMEDIATE SHIPMENT or to DISCUSS PROBLEMS

Day, Station to Station,
PRospect 1-5750

Night, Person to Person,
Dan Broida, WYdown 3-6418

TWX (Teletype) Day or Night: COLLECT-314-566-0594-U
TELEGRAM: SIGMACHEM, FAX, St. Louis, Mo.

=

The Research Laboratories of

EIEI@IACHEM!CAL COMPANY

3500 DE KALB ST. « ST. LOUIS 18, MO, » U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE
Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone—RENown—5823

| SPECIFIC-
GRAVITY
AND
ANALYTICAL
CHAIN

I -~ BALANCE

TROEMNERJIE

o Determines specific gravity of liquids and solids.
Fast—accurate to 0.0001. Easy knob-operated chain.
Analytical balance 10 mg-20 grams.

Direct-reading vernier eliminates calculations.

Slotted glass basket for S.G. of solids.

All parts rust-resistant. Heavy, attractive blue-gray
ase.

e Accessories: Bow pan for conversion to analytical

balance; mahogany-and-glass case; plastic hood.

e Send for Bulletin S100.

e Also available: A Westphal
balance for S.G. of liquids only.

e o 0 0 o

Henry TROEMNER, Inc., 6az5 creeaway Ave., Philadelphia, Pa. 18142
Phone (215) 724-0800
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precise
blending of
gas mixtures

Exact mixtures of compatible
2- and 3-gas mixtures —
contents accurate to +.5%,.
Avalilable in various cylinder
sizes for commercial, educational
and research applications.

Regulators,. valves and flow-
meters designed for exact.
control and delivery.

Write Dept. SC for Catalog
No. 2453 — Ohio Chemical (a
division of Air Reduction Com-
pany, Inc.), Madison, Wis. 53703

O Giomisat

SCIENCE, VOL. 144



NEWS AND COMMENT

(Continued from page 1560)

itself to finding a new way to get the
Savannah going. Gone with the con-
tract were about $8%2 million paid out
to States Marine, the only crew trained
to operate the nuclear ship, and a good
deal of the Savannah’s public appeal.
Of the engineers’ performance in the
affair, Secretary of Commerce Luther
Hodges said: “They have taken ad-
vantage of the evident unavailability
of trained personnel who would . .
compete with them for their positions
on board the Savannah. Having been
trained at public expense to perform
important duties aboard the only nu-
clear-powered merchant vessel in the
world, they have turned on the govern-
ment and dared it to incur the disap-
pointment and damage to the nation’s
prestige which would inevitably attach
to the delay which has now been forced
upon us.”

What should be done next? The gov-
ernment considered several alternatives
for running the Savannah. It was pro-
posed that the Maritime Administration
take over and run the ship directly, on
a civil-service basis. It was proposed
that the Navy operate the ship. And
it was proposed, warily, that the gov-
ernment try again to run the Savannah
as a commercial venture by contracting
with a different shipping company.
Finally, the third alternative was chosen,
and in July 1963 the American Export
and Isbrandtsen Lines took over as the
Savannah’s General Agent.

Although a handful of deck officers
and engineers changed their union af-
filiation to follow the Savannah from
States Marine to American Export
(where deck officers and engineers are
members of the same union, the Broth-
erhood of Marine Officers), the new
crew had essentially to be trained from
scratch.

Where training of the first crew
had lasted in some cases nearly
2 years, for the second there was no
such luxury. Academic training lasted
about 4 months, and there was an
additional 10 weeks for work on the
Savannah itself before the ship was
taken out for sea trials with the new
crew in February. Trials and training
continued until May, when, 1 year late,
the Savannah left Galveston for the
trip that marked the beginning of the
real work of the nuclear ship. A future
article will discuss the Savannah’s cur-
rent problems and prospects.

—FELINOR LANGER
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Announcements

The Office of Naval Research, Har-
vard’s Museum of Comparative Zool-
ogy, and the American Geographical
Society have made available an in-
ventory of material and data on the
marine environment of the western
North Adantic. The inventory is the
result of a project begun in 1960 to
assemble information on the locations
of oceanographic data and specimens
for the convenience of the scientific
community, to determine gaps in the

geographic distribution of collection ef- -

forts, and to preserve unpublished data
which might otherwise be lost. It in-
cludes items on fauna, geology, research
vessel cruises, and uncorrected water
temperatures. Information is recorded
on small file cards, and unpublished or
obscure documents are either repro-
duced on microcards or abstracted.
The data are available from the Di-
rector, National Oceanographic Data
Center, Washington, D.C. 20550, or
the Director, Museum of Comparative
Zoology, Harvard University, Cam-
bridge 38, Mass.

Columbia University plans to initiate
a program this fall combining study in
science and Soviet affairs, leading to an
advanced degree in science or engineer-
ing and the certificate of the Russian
Institute. Participants will be required
to complete all the requirements both
for the science or engineering degree
and for the Institute certificate. Enroll-
ment will be limited, and the program
will be adjusted to meet the needs of
each participant. The program is de-
signed, according to Alexander Dallin,
director of the Russian Institute, to pro-
vide training “useful in analyzing Soviet
economic and agricultural policies, in
evaluating achievements in science and
space technology, and in estimating So-
viet military capabilities and the sin-
cerity of initiatives in disarmament and
arms control.” Additional information
on the program is available from Pro-
fessor Dallin, at Columbia.

Meeting Notes

The Marine Biological Association
of India invites papers for a symposium
on crustacea, planned for January 1965,
the exact dates to be announced. The
meeting is to cover systematics, biology,
and fishery. The present position and
problems of crustacea will be discussed
and future research planned for. Dead-

ACCESSORIES
INGREASE
GAPABILITIES OF
THE MODEL 202

SPECTROPHOTOMETER

WetNERSRE AR T i
By using accessories which Perkin-Elmer
has developed specifically for its Model
202 Ultraviolet-Visible Spectrophoto-
meter, you can equip this inexpensive
instrument for advanced assignments.
Among the accessories available are:

Repetitive Scan Accessory (illustrated) enables
the operator to re-scan any selected segment of
an absorption spectrum automatically at regular
time intervals—30 seconds, 5 minutes, 40 min-
utes or 10 hours full scale.

Cinale-B Rondant
g Acc

Yy permits Model
202 to operate in the single beam mode for in-
vestigating sources, for flame photometry or for
absolute calibration with external sources. The
versatility and adjustability of the unit enable it
to meet a broad range of experimental conditions.

Time Drive Accessory, designed to record absorb-
ance vs time in the Model 202, can be used to
follow the kinetics of a chemical reaction at any
predetermined wavelength in the normal range of
the instrument. Standard motors (easily inter-
changeable in the laboratory) offer choice of these
scan times: 2, 8 or 32 minvtes; 1 or 4 hours. Other
speeds are available on special order.

For full details on Model 202 and its
accessories, write to Instrument Division,
Perkin-Elmer Corporation, 210 Main Ave.
Norwalk, Connecticut. :

PERKIN-ELMER
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Set Up Your Own Spectroscopic Systems with
AMINCO'’s Building Block Monochromator Concept . . . .
or order an assembled system for a particular requirement

L)

t?*eﬁnu.; i

ABSORPTION SPECTROPHOTOMETRY [ FLUOROMETRY [ PHOSPHORIMETRY [] SPECTROPHOSPHORIMETRY [J SPECTROPHGTOFLUGROMETRY

Start with one of three basic Grating Monochromators (Manually Operated, Regular or Slow Speed Models)
then add any of a broad line of “building block”” components listed in the Aminco Catalog to perform: trans-
mission, absorption and/or emission studies as well as spectrophotometry, - spectrophotofluorometry, spectrophos-
phorimetry. Systems assembled for one purpose may be rearranged at will to serve many other instrumental purposes.
This flexibility makes the system components ideal for research laboratory use, graduate research studies and for
educational use in teaching spectroscopic principles and techniques. [J All components are mutually compatible
~—all mount in perfect optical alignment on the rigid optical bench for highly reliable and reproducible results. {J
AMINCO’s Building Block Monochromator System is suitable for use in the ultraviolet, visible and near infrared
regions of the spectrum (up to 1200 mp) and is especially well-suited for the analysis of low-level luminescence,
W For a complete description of this économical Monochromator system, request Bulletin 2387NS6.

Units shown above are arranged to build a spectrophotometer. A. Photomultiplier Microphotometer; B. Speed
control for Monochromator Motor Drive; C. Monochromator; D. D.C. Power Supply.

AMERICAN INSTRUMENT GO.; INC.

8030 Georgia Avenue, Silver Spring, Md.
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line for receipt of abstracts in duplicate:
15 August; for papers: 15 November.
(Convener, Symposium, Marine Biolog-
ical Association of India, Marine Fish-
eries P.O., Mandapam Camp, S. India)

The Association of Official Agricul-
tural Chemists will hold its 78th annual
meeting 19-22 October in Washington,
D.C. Approximately 300 papers will be
presented on analytical methods, and
an exhibit of laboratory equipment and
supplies is also scheduled. Registration
is free. (L. G. Ensminger, AOAC, Box
540, Benjamin Franklin Station, Wash-
ington, D.C. 20044)

Papers are invited for presentation
at a conference on theoretical aspects
of circuit and system theory, 28-30
September, in Monticello, Illinois. The
meeting will be sponsored by the Uni-
versity of Illinois and the Institute of
Electrical and Electronics Engineers,
circuit theory group. Authors must sub-
mit a title and 100-word abstracts.
Deadline 15 August (W. R. Perkins,
Department of Electrical Engineering,
University of Illinois, Urbana)

Approximately 2500 medical and
dental practitioners and cancer research
scientists will attend the fifth national
cancer conference, scheduled 17-19
September in Philadelphia, Pa. The
meeting is sponsored by the American
Cancer Society and the National Can-
cer Institute. Tt will feature symposia
and panel discussions designed, accord-
ing to C. S. Cameron, president of the
Hahnemann Medical College, “to bring
research progress into focus and to
make it meaningful to the practitioners.”
(American Cancer Society, 219 East 42
St., New York 10017)

The University of Vermont, Burling-
ton, will be the site of an international
conference on preventive cardiology
24-28 August. The topics to be covered
will include the nonvascular patho-
physiological fundamentals, epidemiol-
ogy, active measures for prevention, and
professional and public education. (W.
Raab, Preventive Heart Reconditioning
Foundation, 206 Summit St., Burling-
ton, Vermont 05401)

The 9th congress of the Interamer-
ican Society of Psychology will be held
16~21 December in Miami Beach, Flor-
ida. Papers are invited on the theme
“psychology for cultural progress”;
time limit for presentations will be 15
minutes. Papers may be in English or
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EQUIPMENT . . . Any resemblance between the handsome
young scientist, shown above, and our prospective customers is purely coinci-
dental. He is trying to tell you that he's sold on Kewaunee’s METAL LABORATORY
FURNITURE because it is quality built to last and last and last.

For complete information \

call or write ,

ETAL

KEWAUNEE MFG. COMPANY

5013 S. Center St., Adrian, Michigan

Delma

A SUBSIDIARY OF

Roth Metabolism Cages

For Carbon 14 tracer studies in rats and
mice. The original apparatus, designed by
Dr. L. J. Roth, for total control of input and
collection for metabolic processes. Unique
method separates feces and urine . . . virtu-
ally total absorption of CO.. Complete sys-
tems in 3 cage sizes: 3” for mice, 6” for
rats, 8" for guinea pigs.

COLEMAN

Chemostat

A continuous, automatic culture apparatus
for growing microorganisms with controlled
density and growth rates. Full control is of-
fered by variation of growth factor in nutri-
ent and a timer that feeds nutrient at
selected rates. Complete with control cabi-
net and all glassware. Available in single
and double units.

For full details, and reprints
ask for Biological Bulletin 23S

SCIENTIFIC LABORATORIES, Inc.
317 MADISON 5T., MAYWOOD, ILL.

INSTRUMENTS CORPORATION
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AnImAL
CAGING

Quality means dependability ond the greatest
savings in cost over a period of time. Quality
in small animal and rodent caging is synonymous
with the name Keystone Plastics Company.
Acrylic plastic, polypropylene, polyethylene, sty-
rene, stainless steel or aluminum caging .
standard or special covers, cage racking, special
equipment and accessories for laboratory use
are all listed in our new catalog. Send for yours
todayl

KEYSTONE PLASTICS CO.

701 PAINTER ST. * MEDIA - PENNSYLVANIA

THE COMPLETE PHYSIOLOGICAL
RECORDING SYSTEM

RECORDERS ACCESSORIES

TRANSDUCERS

E&M
TRANSDUCERS
FOR:

W respiration—rate, depth

W air flew

impedance pneumography
W impedance plethysmography
M impedance rheography

W muscle pall—smooth,
skeletal, cardiac

W gt motility
W pressure

W biood presswre—direct
and indirect

B blood flew

W circulation times
oxygen tension
W puise—rate, conteur, velocity
W electrecardiograpky

I heart rates

W heart sounds

W electroencephalography
I rheeencephalography
B glandular secretions

W galvanic skin response
{GSR—skin resistance,
antenemic response

THE PHYSIOGRAPH

Your choice of:
One to six recording channels
12 fixed speed chart drive
Continuously variable speed chart drive
Rectilinear ink writing
Curvilinear ink writing

OPERATIONAL SIMPLICITY of this pre-
cision equipment permits immediate use
by personnel untrained in electronics

PLUG IN MODULES and SPECIAL PRODUCTS
E & M manufactures a broad line of
accessory products to provide a fully
compatible recording system. Send for
32 page, fully-illustrated catalog, #105.

E & M INSTRUMENT CO,, INC.

Box 14013 « 6030 England Street « Houston 21, Texas
Instrumentation for Research and Education

—
i
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For continuous -monitoring of the eflluent from chromato-
graphic and electrophoretic columns. The Uvicord measures
UV absorption at 2537 A and possesses such high volumetric
resolving power, and photometric stability that in many
cases quantitative as well as qualitative measurements can
be made. Applicable to proteins, certain peptides and amino
acids, cyclic hydrocarbons, nucleosides and nucleotides,
purines and pyrimidines, some steroids, and to all other
substances having sufficient absorption at 2537 A. The
small dose of UV radiation administered to the sample in
the measuring cell leaves even UV-sensitive substances vir-
tually unaffected. Operation in a coldroom is possible when

LKB INSTRUMENTS, INC., 4840 Rugby Ave., Washington, D.C.

B B gae A \{atUV-Monitor with High Resolving
Power and Unsurpassed
-Base Line Stability

LKB 4740A Coldroom Attachment is used. Detachable
optical unit contains stable mercury lamp, adjustable slit,
liquid ultraviolet filter, black glass filter, low-volume measur-
ing cell of quartz with inlet and outlet connectors for
Teflon capillary tubing, and vacuum phototube. Control
unit contains light-intensity stabilizer and d.c. amplifier.
Connections are provided for the LKB 6520 D.C. Recorder
and for standard 10-mV or 100-mV potentiometer recorders.
Provisions for fraction marking are included with the
6520A.

For complete information request Bulletin 470086

20014

LKB PRODUKTER AB, P.O. Box 12220, Stockholm 12, Sweden

/
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Spanish; facilities for simultaneous
translation will be available. Abstracts
of 100 words are required. Deadline:
15 September. (Abstracts from the U.S.
and Canada: W. H. Holtzmann, Hogg
Foundation for Mental Health, Uni-
versity of Texas, Austin 12; from South
America: A. L. Angelini, Caixa Postal
8 105, Sao Paulo, Brazil; from Central
America and Mexico: C. M. Malgrat,
Apartado 4691, Panama, Republic of
Panama)

The ceramic-metal systems division
of the American Ceramic Society will
hold its fall meeting 20-23 September,
in French Lick, Indiana. The six tech-
nical sessions will focus on the impor-
tance of design, fabrication, and test-
ing to the performance of ceramic-
metal systems. (American Ceramic So-
ciety, 4055 North High St., Columbus,
Ohio 43214)

The 2nd symposium on protection
against radiations in space is scheduled
for 12~14 October, in Gatlinburg, Ten-
nessee, sponsored by the AEC, NASA,
and the Air Force. The meeting will
cover shielding against space radiations
and characteristics of space radiations
and their effects on man and materials.
Unclassified papers are invited. Ab-
stracts of 600 words are required. Dead-
line: 14 August. (F. C. Maienschein,
Oak Ridge National Laboratory, P.O.
Box X, Oak Ridge, Tenn. 37831)

Papers are invited for a conference
on magnetism and magnetic materials,
scheduled 16-19- November in Minne-
apolis, Minnesota. The topics to be
covered include basic theoretical and
experimental investigations; potential
engineering applications, apparatus, de-
vices, and techniques; and superconduc-
tivity. The meeting is sponsored by the
American Institute of Physics and the
Institute of Electrical and Electronics
Engineers, in cooperation with the
American Society for Testing and Ma-
terials, The Metallurgical Society of the
American Institute of Mining, Metal-
lurgical and Petroleum Engineers, and
the Office of Naval Research. Abstracts
of 200 words are required. Deadline:
7 August. (J. B. Goodenough, Lincoln
Laboratory C182, Lexington, Mass.
02173)

The 1964 electron devices meeting
of the Institute of Electrical and Elec-
tronics Engineers will take place 29-31
October, in Washington, D.C. Papers
are invited which deal with the electron
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VERTICAL GEL ELECTROPHORESIS

THE EC470 VERTICAL GEL designed for Acryl-
amide, produces . . .

with...
Acrylamide Gel

Rapid Separations
Its water-cooled feature allows
as much as 1000V at 200 ma to
pass through the cell.

Extra Convenience
Gel introduced as liquid, requir-
ing no separate mold.

Extra Efficiency
As many as 30 serum protein
components can be separated in
2 hours—hemoglobin in 1% hour.

'Using Acrylamide, preparation is simplified—completed pat-
terns are transparent, flexible, and easily stored. Pore size can
be regulated . . . electrosmosis eliminated.

New.' Inquire about new attachment for EC 475 Destaining Unif . . . complefes
operation_in 20 minutes.
CIRCLE READER SERVICE CARD FOR DATA SHEETS AND BIBLIOGRAPHY.

E-C APPARATUS CORP.

220 5O. 40TH $T., PHILA. 4, PA.
PHONE: Area Code 215-382.7204

NOW! ALL YOUR
PIPETTE REQUIREMENTS
FROM ONE
MANUFACTURER

WRITE FOR ..,
NEW PFEIFFER CATAlOG #564

JUST OFF
THE PRESS

% Contains the most complete line
of pipettes available from a
single manufacturer.

% Includes comprehensive ref-
erence chart of physical
properties of glass, and a
section on special depart-
mental markings and cus-
tom color coding.

v Fully illustrated in
color with easy-to-
read product specifi-
cations and price -
tables.

Low cosr
PROMPT DELIVERY

|| HIGH ACCURACY
Z=—==="" PERMANENT MARKINGS

7m“¢9 EXPANDED PRODUCT LINES

% MICROLITER PIPETTES — Kirk, Lang Levy,
Measuring, Transfer.

% CHEMISTRY — Serological, Mohr, Kahn,
Ostwald, Volumetric, NBS Certified.

% CLINICAL — WBC, RBC, Sahli, Micro Sahli,
Prothrombin, Micro Folin, Newcomer, West-
ergren.

% SPECIAL — Water Analysis, Milk Testing,
Bacteriological, Breed-Brew, Bangs Dis-
ease, Kolmer,

PFEIFFER

GI.ASS

MANUFACTURERS OF
THE FINEST PIPETTES
FOR 43 YEARS

140 BENNINGTON DR., ROCHESTER, N. Y. 14616

PHONE 716-865-1290
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TIME SCOPE LABELS

Identify glass slides in an instant
with Time Scope Labels. Permanent
self-sticking adhesive labels meet all
legal requirements . . . eliminate un-
sanitary licking. Available in Stand-
ard or Tissue high thickness, Time
Scope Labels measure 7%” x 73”. In
plain white or imprinted with labora-
tory name, Time Scope Labels can be
pre-numbered if desired. Plain white
end labels 34” x 74" also in Standard
. or Tissue high thickness. Pencil,
“pen, grease marker — all write per-
fectly on Time Scope Labels. In
easy-to-use dispenser or sheet form.

TIME

microscope
slide labels

PRESIURE SENSITIVE

1...vl
1000 LABELS
size 7/8° X 7/8"

NC.
PlOFESSIONALTA?[‘C? )
355 Burhngron Av¢

See your laboratory or hospital
supplier for service.

uu.;”‘“..

7 LABELS

MYl coatsn

FREEZE / DRYING PROCESS
SPEEDIVAC - PEARSE

TISSUE DRYER

This remarkable research equipment offers fea-
tures never before available: No freezing mix-
tures required for the freeze-drying process;
Rapid thermo-electric cooling to —60°C; Integral
wax embedding facility -— resin embedding ac-
cessory; Specimens heated to embedding tem-
perature by the same thermo-electric element;
Mechanical interlocks prevent maloperation of
thermo-electric element; Rapid pump down to
better than 0.01 torr (mm Hg); Gas ballast
rotary pump safe from moisture contamination;
Write for complete Direct observation of temperature and chamber
information. pressure; Convenient and easy to operate.

. Baseplate ‘0’ ring seal

. Power input leads

. Lower thermo-electric element

. Upper thermo-electric element

. Platen temperature thermocoupls
. Specimen container

. Desiccator type cover (not shown)
. Phosphorus pentoxide tray

. Pumping port (not shown)

. Cooling water coils (not shown)

1
2
3,
4.
5
6
7
8
9
0.

EDWARDS /7 WM MW, 3279 GRAND ISLAND BLVD., GRAND ISLAND, N. ¥.
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devices and new device technology.
Abstracts of 200 words, without figures,
are needed. Deadline: 7 August. (R. W.
Peter, Watkins-Johnson Co., 3333 Hill-
view Ave., Palo Alto, Calif.)

Scientists in the News

Harvard University announced this
month the appointment of Roger
Revelle to head the university’s new
Center for Population Studies, effective
1 October. He will also be Saltonstall
professor- of population policy. He is
currently University Dean of Research
at the University of California and di-
rector of the Scripps Institution of
Oceanography, La Jolla.

John F. Mueller, professor of medi-
cine at the University of Colorado and
chief of medicine at the Veterans Ad-
ministration Hospital, Denver, has been
appointed physician-in-chief of the com-
bined departments of medicine at the
Brooklyn-Cumberland Medical Center
and professor of medicine at the State
University of New York Downstate
Medical Center. Stanley S. Bergen, Jr.,
medical director of St. Luke’s Conva-
lescent Hospital, New York, and a fac-
ulty member of Columbia’s College of
Physicians and Surgeons, will become
director of medicine at the Cumberland
Hospital division, and associate pro-
fessor of medicine at the Downstate
Medical Center. Both appointments are
effective 1 July.

Jack B. Bresler, associate professor
of biology at Boston University, has
been appointed director of research de-
velopment at the university, as of 1
August.

Bryce L. Crawford, Jr., dean of the
graduate school, University of Minne-
sota, has been elected president of the
Associated Midwest Universities, Inc.

William A. Fowler, director of de-
velopment for the University of Colo-
rado, has been appointed director of
development for Michigan Technologi-
cal University.

Bruce Charles Heezen, assistant geol-
ogy professor at Columbia, has been
awarded the H. B. Bigelow medal by
Woods Hole Oceanographic Institution,
for “his contributions to knowledge of
the ocean floor and the geologic proc-
esses peculiar to the oceanic crust.”
The award carries a $2500 honorarium.
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PARR STIRRED REACTORS

For working pressures up to 1000 psig.
Temperatures to 350° C,

Convenient one and two liter
sizes operate interchangeahbly in
the same electric heater.

These compact, bench-scale units provide excellent
facilities for alkylation, catalytic reduction, digestion,
extraction, halogenation, hydrogenation, methylation,
nitration, polymerization, pressure leaching, sulfona-
tion and many other laboratory operations in which
heat and pressure must be applied to a chemical sys-
tem. They can be supplied in any of eight different
corrosion resistant alloys.

Ask for Specification 4500

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lilinois

K

PHIPPS & BIRD NEW IMPROVED

RESPIRATOR FOR SMALL ANIMALS

The new 70-886 Animal Respirator is designed to produce
artificial breathing in small animals. This is a single piston,
positive pressure reciprocating pump, recommended for use
with rats, rabbits, guinea pigs, hamsters, and cats. Here are
some features of this instrument:

e Wide Rate Range—5 to 100 ® Provision for use in a Closed
strokes per minute. System.

® Continuously Variable Rate While ® Allows introduction and collection
Operating. of gases.

® Variable Volume—.5 to BO cc per ® Constructed of aluminum and

stroke.

® Adjustment to Eliminate Dead
Air Space.

stainless steel 7”7 x 7" x 10",

Catalog No. 70-886, Animal Respirator

PHIPPS A BIRD, e,

Manufacturers & Distributors of Scienfific Equipment
6th & Byrd Streets — Richmond, Virginia

e «%:ﬁ:% v

NOW-the

one cage

26 JUNE 1964

that houses mice, hamsters,

rats or guinea pigs...

available in 3 different materials

General-purpose Econo-Cage designed for the laboratory
with varying requirements in animal experimentation.
Chemical-resistant, unaffected by most disinfectants, ani-
mal wastes. True economy, highest efficiency.

11" x 8%2" x 6” deep; 90 sq. in. floor area.

LID =12G

Zinc-plated steel. Straight
wires set on 5/16" centers
with integral V-shaped feeder;
separate integral water bottle
holder; ventage area 85%;
feeder capacity 35 cu. in.

LID #12BP
Single piece combination lid
and V-shaped feeder of 3 x 3
galvanized wire mesh
mounted to polycarbonate
plastic frame. Ventage area,
65%, feeder capacity, 35cu. in.

Plastic products for animal care and biomedical research
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Argonne JAational Laboratory
CREATES A RARE“NOBLE GAS”"COMPOUND
StereoZoom Helps Study Strange New Crystals

Chemists at Argonne succeeded in making xenon, an inert gas, combine
chemically with fluorine! A whole new era of chemical bonding was
opened up that could be extremely valuable in atomic research. A
Bausch & Lomb 3-D microscope, the StereoZoom, was used to study the
exciting and novel compound, xenon tetrafluoride (XeF,).

With the StereoZoom, Argonne scientists could see and study the crys-
tals in natural, three-dimensional detail at the magnification they chose.
The advanced optical design of the StereoZoom makes possible today’s
most vivid stereo views of miniature structures. Focusing is the fastest,
sharpest ever. Just dial the zoom knob for continuously variable mag-
nification—any power may be chosen within the full range (3.5X to
120X ). Maintenance worries can be forgotten—these microscopes are
trouble-free, durable, shockproof, dustproof, vibration-free.

You can choose the right StereoZoom for your needs from 24 different
models. To learn how the StereoZoom can help you make precision
studies, assemblies or inspections, circle ad number below on magazine’s
reply card and mail it; call your dealer, or write for an on-the-job
demonstration. Bausch & Lomb Incorporated, 85606 Bausch Street,

Rochester, New York 14602. BAUSCH & LOMB V

1964 MASTER DESIGN AWARD WINNER-—Micr pes for Sci Teaching and Flexi:
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CONCEPTS

AT WORK

HARFORD CAGE SYSTEMS

for the Laboratory Species

We: Design; Engineer;
Develop; Build

Consult us and our catalogue

HARFORD METAL PRODUCTS, Inc.
Dept. S, Aberdeen, Maryland

versatile-unbreakable
MANIFOLD-Y
CONNECTOR

ﬁ&%::rlﬁ new Manlfols,b!i on-
nec

gFQ%;.Iy srm%ﬁl com-
pllcatet& set-ups. ?rls;':’ i
the versatile onnector,

the Mamf “permits multi-
f flexible tub-
ferent sizes!

freeze proof, light - i
and, of course,

AVAILABLE THROUGH YOUR LABORATORY SUPPLY HOUSE .44
FOR COMPLETE SPECIFICATIONS AND PRICES ON ALL PIONEER
OUALITY PRODUCTS, REQUEST OUR SIXTEEN PAGE BULLETIN,

%ﬁeﬁ:‘iﬂ% PIONEER

Pioneer Plastics, Inc.
DEPT. §,BOX 8066, JACKSONVILLE, FLORIDA — 32211
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Digitize

Amino Acid
Liquid-Golumn
Chromatography

with Perkin-Elmer integrated data
reduction and programming systems

Perkin-Elmer digital translation equipment
puts the speed and accuracy of computers
to work with liquid-column chromatogra-
phy, by providing a complete and auto-
matic data link. Designed for compatibility
with the Honeywell and Bristol multi-chan-
nel and single-channel recorders, typically
used in Phoenix-Precision and Technicon
colorimeters, Perkin-Elmer systems provide
exceptional accuracy and reliability.

Perkin-Elmer undertakes complete equip-
ment responsibility between transmittance
and wavelength sources and a terminal
tape punch. Standard systems are supplied
with a FORTRAN program, providing auto-
matic base line correction and concentra-
tion calculations.

Complete systems include transducers for
the sensing sources, solid-state translation
equipment and a paper tape punch. Op-
tional versions provide for time-sharing in
a common translator for multiple-record-
ing stations, and common or multiple-tape
punches.

For complete descriptive information and
specifications, write to the Electronic Prod-
ucts Division, Perkin-Elmer Corporation,
784Main Avenue, Norwalk, Connecticut.

PERKIN-ELLMER
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Stewart Sharpless, director of the
astrometry and astrophysics division of
the U.S. Naval Observatory, has been
appointed director of the C. E. Kenneth
Mees Observatory at the University of
Rochester, as of 1 August.

Wilfred E. Razzell, head of the en-
zymology section and administrative
director at the Syntex Institute for Mo-
lecular Biology, Palo Alto, California,
has been appointed associate professor
of agricultural microbiology at the
University of British Columbia, Van-
couver, Canada, effective 1 July.

S. Paul Johnston, executive secre-
tary of the American Institute of Aero-
nautics and Astronautics, has been
named director of the Smithsonian’s
National Air Museum, succeeding
Philip S. Hopkins, who plans to retire
as of 1 August.

Los Angeles State College has ap-
pointed Donald Hudson professor of
physics and chairman of the depart-
ment. He has been an associate profes-
sor of physics at Iowa State University.

Henri-Paul Koenig, a former physics
professor at Laval University, has been
appointed scientific counsellor at the
Canadian Embassy in Paris.

Seymour Shapiro, biology professor
at the University of Oregon, has been
named professor and head of the botany
department at the University of Massa-
chusetts, Ambherst, effective 1 Sep-
tember.

W. Deming Lewis, executive director
of the research department of Bell Tel-
ephone Laboratories, has been named
president of Lehigh University, Bethle-
hem, Pa. He will be installed 11 Oc-
tober, succeeding Harvey A. Neville,
who will become president emeritus.

The Department of State has ap-
pointed Donald L. Fuller scientific
attaché to the American Embassy in
New Delhi, India. He has been vice
president of the research division, W.
R. Grace & Co.

Recent Deaths

W. Alistair Bryce, 42; professor and
acting head of the chemistry depart-
ment, University of British Columbia,
Canada; 15 May.

Parker H. Daggett, 79; former dean

... permit uniform
o & infusionat
reproducible flow rates

o frem_'-gf-;

Ideal for applications requiring
slow, uniform infusion of fluid
over long periods of time, as in
chemotherapy, drug experiments
on unrestrained animals, feeding
nutrients to tissue cultures, ete.
Model 085 is a miniature 3” long
x 5” diameter; others are com-
parably compact.

The Sage Micro-Flow Pump* works
by electrolysis, uniformly gener-
ating a gas that moves a piston
which drives the fluid. Can be set
to pump at various rates.

Each pump comes complete with
battery, supply of electrolyte,
and set of 5 interchangeable flow
rate setters for different rates:
1 ml/half hr; 1 ml/hr; 1 ml/2
hr; 1 ml/8 hr; 1 ml/24 hr, Extra
batteries and electrolyte are
available. Rate setters are per-
manently re-usable.

*Patent Pending

Also available from Sage: Line-
operated Syringe Pumps cover-
ing flow rate ranges from 0.11
ml/day to 29.5 ml/min.

Send requests for catalog data to:

SAGE INSTRUMENTS, INC.

Lo e

2 SPRING ST., WHITE PLAINS, N..Y.
914 WH 94121
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-

Air-mail any service-worn standard, 4-filament

THERMAL CONDUCTIVITY GAS
CHROMATOGRAPHY DETECTOR

We air-mail back your own unit,
as good or better than new:

CLEANED, RE-FILAMENTED — LEAK,
DRIFT and NOISE-TESTED on HELIUM

From $60.00 F.0.B. Madison, N. J.

UP-GRADE YOUR DETECTORS NOW! Ask for up-grading recoms=
mendations on new Higher Resistance Filaments for Greater
Signal, Longer Life.

FILAMENTS RESISTANCE

REFER TO GOW-MAC W-9225 18 ohms cold
BULLETIN FIL for mgme 20 o= ool
SIS RO R R VX Now RHENIUM-TUNGSTEN 30 ohms cold
W-2X New RHENIUM-TUNGSTEN 60 ohms cold

NEW GOW-MAC FACILITIES! Enlarged production and testing
facilities, combined with experienced personnel, make possible
the new GOW-MAC 48-hour repair service.

GOW-MAC INSTRUMENT COMPANY
109 KINGS ROAD, MADISON, NEW JERSEY 07940 e Tel. 201-377-3450
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of the Rutgers college of engineering;
31 May.

Wilton R. Earle, 61; chief of the
tissue culture section, National Cancer
Institute; 30 May.

Milton W. Eddy, 80; professor emer-
itus of biology, Dickinson College; 14
June.

John Frazer, 82; former dean of the
Towne scientific school of the Univer-
sity of Pennsylvania and retired sec-
retary of the committee on science and
the arts at the Franklin Institute, Phila-
delphia; 31 May.

Frederick Grover, 96; professor
emeritus of botany at Oberlin College;
2 June.

Pyotr Kupalov, 76; member of the
Academy of Medical Sciences of the
U.S.S.R. and former head of the physi-
ology department, at the first Medical
Institute of Leningrad; 17 March.

Jasper Maruzzella, 42; professor of
microbiology at Long Island University;
13 June.

Harry L. Parr, 84; professor emeritus
of engineering at Columbia University;
31 May.

Robert N. Pease, 69; retired chair-
man of the chemistry department,
Princeton University; 15 June.

Lowell A. Rantz, 52; professor of
medicine at Stanford University medi-
cal school; 5 June.

Nicholas de Rochefort, 62; research
analyst at the Library of Congress, for
the Agency for International Develop-
ment; 5 June.

Carl C. Salzman, 62; clinical profes-
sor of obstetrics and gynecology at the
New York Medical College and at-
tending obstetrician and gynecologist,
Flower and 5th Avenue Hospitals; 11
June.

Isaac Schour, 64; dean of the Uni-
versity of Ilinois college of dentistry;
5 June.

Charles Clarkson Stelle, 54, died in
Washington, 11 June, of complications
following an operation. He was a dis-
armament specialist with the Arms
Control and Disarmament Agency, and
helped negotiate the nuclear test ban
treaty, and the Washington-Moscow
“hot line” link, which he signed for the
United States last year. Since Decem-
ber he had been on a NASA-sponsored
assignment at the Space Sciences Lab-
oratory of the University of California,
Berkeley.

Erratum: The journal cited in references 4 and
10 of the report “Emphysema in lung macrosec-
tions correlated with smoking habits,” by A. E.
Anderson, Jr., J. A. Hernandez, P. Eckert, and
A. G. Foraker [Science 144, 1025 (22 May 1964)]
is the British journal Thorax, rather than
Thoraxchirugie.
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