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Beckman/Spinco Model CP Continuous
Flow Electrophoresis instrument
with accessory fraction collector allows

unattended runs of 72 hours.

N

As long as your biochemical or organic mixture is
water-soluble and the fraction you want is ionized
— chances are our Model CP Continuous Electro-
phoresis can separate it — and in quantity.

In the field for three years, the CP has solved a
wide array of fractionating and purifying problems.
In biochemistry the Spinco Model CP separates
amino acids, peptides, hormones, sterols, bacteria,
viruses, serum proteins and lipoproteins...is used in

Spinco Division, Beckman Instruments, Inc.
Stanford Industrial Park, Palo Alto §, Calif.

Please send me applications bulletin 6055 giving typical
operating conditions and literature references.

TO:

a
a

NAME.

Please send descriptive literature and prices on the CP.

TITLE OR
DEPARTMENT.

FIRM OR
INSTITUTION

ADDRESS.

CITY, STATE

processing antibiotics and concentrating vaccines.

In organic chemistry the CP can isolate the end
product in many types of reactions, in quantities
up to a gram of pure material a day. Often the vari-
ous side products can be separated as well.

If you face the problem of preparing pure frac-
tions in volume, investigate the CP Continuous
Electrophoresis now. Fill in the coupon and you will
receive literature by return mail.

Beckman:

Spinco Division
Beckman Instruments, Inc.

8-83A
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FOR RESEARCH
BIOCHEMICALS?

Just phone our EMERGENCY number . . .

MOntrose 2-0214, Cleveland, Ohio . .. and your ORDER
WILL BE SHIPPED WITHIN ONE HOUR! Even
1 4 our normal service is fast . .. every
order shipped within 8 hours of
receipt! And of course, every NBCo

5

biochemical is the highest quality
available commercially . . . at the
lowest possible price! Yes, you

get the BEST for LESS when you buy
from NBCo . . . and you get DELIVERY
when you NEED it! Why not call us the
next time you need ANY biochemicals?

Our stock of more than 2,500 items includes:

Over 300 Amino Acids e Steroid Hormones
Over 90 Peptides e Biological Salt Mixtures
Biological Test Materials

More than 200 Nucleoproteins,

Purines, Pyrimidines = CarFx.)hydrates‘
e Miscellaneous Biochemicals »;Eurilieg s colelng
e Fatty Acids
* Vitamins « Antibiotics
* Enzymes-Crystalline, Purified e Alkaloids

Growth Factors Glandular Substances

OUR NEW JAN. 1960 CATALOG

Sttt it tAil NUTRITIONAL
BIOCHEMICALS
CORPORATION

21012 MILES AVENUE
CLEVELAND 28, OHIO

SCIENCE is published weekly by the AAAS. 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and
additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75¢.
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In the Laboratory . . . where optical quality counts

... the trend is to lINI TRON Mlcroscopes

BINOCULAR
PHASE-
CAMERA-
. MICROSCOPE
BINOCULAR i ; g BU-13 $1580
PHASE CONTRAST /e —
\ BMPE  $490 | bt 5

Polaroid Land Camera
Attachment

BINOCULAR
AUTO-ILLUMINATION
BMLU $425 -

_ STEREOSCOPIC
Photomicrography ~ MICROSCOPE

Set MSHL 5267 ﬁ #

ACA  $39.95

B\ LABORATORY
D MICROSCOPE
MLK $198

N

MICROSCOPE |
LAMP
IS $WU7s

UNITRON offers an extensive line of Laboratory Micro-
scopes & Accessories for Research, Industry and Education. UN] ? R ON
lllustrated is a partial selection for biology, medicine,

chemistry and related fields. UNITRON also has companion INSTRUMENT DIVISION OF UNITED SCIENTIFIC CO.

instruments for the metalworking industries. 204-206 MILK STREET « BOSTON 9, MASSACHUSETTS

Noted for optical quality . . . advanced optical and mechan- Please rush UNITRON's Microscope Catalog 4Y-3 I

ical design . .. unique and convenient operational features Name

. long wearing construction . . . attractive budget prices Chnnany
which include basic optics . . . these, together with years of
proven instrument performance, are the reasons why . . .

THE TREND IS TO UNITRON!

Address
City.
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Tires that last ten years . . .
Foods that don't need
refrigeration . . .

Tougher plastics . . .

these products of the future are
subjects for experimentation today.
Many industries and research
institutions are now looking to
cobalt 60 gamma irradiation as
the key to new horizons.

Photo courtesy Textile Research Center, School of
Textiles, North Carolina State College, Raleigh, N.C.

e s e CAMMACGELL 220

with source strengths to suit your purpose

IT'S PROVEN — Already in use in several countries IT'S SAFE — By construction, it is inherently safe to
and in many fields of research. operate. Overexposure would have to be deliber-
IT'S SELF-CONTAINED — No auxiliary shielding re- otely planned.
quired . . . Buy it as just another piece of laboratory IT'S SIMPLE — No complex elecirical equipment to
equipment. Easy to move to a new location as a break down. Any technician can readily operate it
change in plans requires. with minimum instruction. )

FOR FULL DETAILS ON THE GAMMACELL 220, KILOCURIE COBALT 60
OR OTHER ISOTOPE EQUIPMENT, PLEASE WRITE TO: —

ATOMIC ENERGY OF CANADA LIMITED

COMMERCIAL PRODUCTS DIVISION

P.O. BOX 93 OTTAWA, CANADA 59-1
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IT HAPPENED THIS MONTH...

a glance at yesterday in relation to today

IN JANUARY—(1930) —proof is offered of a glucose-lactic acid cycle involving
liver and muscle. Glucose and lactate determinations were done on blood
drawn from the femoral artery, femoral vein, hepatic artery, and portal vein
of dogs at rest and during moderate exercise. The data suggest that lactate
released into the blood stream by muscle is removed by the liver and converted
to glucose. The glucose returns to the blood stream where it is again taken up
by skeletal muscle.

Today we know that the ramifications of this cycle include many hexoses, hexose
phosphates, and triose phosphates and related compounds. Most of these meta-
bolic intermediates are available from Schwarz BioResearch. We also offer C*4-
labeled glucose, mannose, ribose, ribose phosphate and yeast polysaccharides.

IN JANUARY—(1933) —Science reports the determination of the size limits
of the gene, announced to the A.A.A.S. by Gowen and Gay of the Rockefeller
Institute. Dividing the amount of chromatin (in Drosophila chromosomes) by
the number of genes (as determined by the mutation rate) they calculate the
maximum gene size as 1018 cubic centimeters.

Current biochemical genetics is vitally concerned with nucleic acids and nucleo-
proteins. Schwarz BioResearch offers a full line of nucleic acid compounds:
DNA, RNA, nucleate salts, nucleotides, nucleosides, purines and pyrimidines,
penioses and pentose phosphates. Many of these have been radiolabeled.

IN JANUARY—(1959) —Lockart and Eagle® point out that “nonessential”
amino acids are indispensable for the growth of certain human tissue cells in
vitro. A medium containing only the “essential” amino acids was inadequate
to support growth of monolayer cultures of Hel.a, HeLa-S;, conjunctiva or
KB cells derived from suspension cultures. The nutritional deficiency could be
overcome by adding seven amino acids, including serine, ordinarily not nutri-
tionally essential. In most of the experiments, serine alone was sufficient.

If you are also working with amino acids, you may be interested in the Schwarz
Kit of 18 optically standardized natural amino acids. You are assured of reli-
ability and convenience when using this Kit for primary standards in chroma-
tography, microbiological assay and other precise research or instructional pur-
poses. Also available are bulk quantities of optically standardized amino acids
for nutritional studies and for use in production. We also supply 16 amino acids
labeled with C'%, 15 labeled with N*%, and S**-labeled L-cystine, L-methionine
and glutathione. Write for our most recent catalog and price list.

1. Himwich, H. E., Koskoff, Y. D. and Nahum, L. H.: Studies in carbohydrate metabolism I. A glucose-lactic acid
cycle involving muscle and liver. J. Biol. Chem. 85:571 (Jan.) 1930. 2. Science News: Science 77:8 (Jan. 6) 193",
3. Lockart, R. Z., and Eagle, H.: Requirements for growth of single human cells. Science 129:252 (Jan. 30) 1939.

SCHWARZ BIORESEARCH. INC. ¢ Dept.1-B. » Mount Vernon, New York

BIOCHEMICALS * RADIOCHEMICALS * PHARMACEUTICALS for research, for medicine, jor industry
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FRACTION
COLLECTORS

for every program
for every budget!

| ® Select exactly what you need

from these 30 different models!
Typical prices of a few
complete ready-to-operate units.

3T-4000 .o $415.00
3VS§-4002 ... $450.00
3D=4004 .. .=l $1200.00
3R:4002€C i $1510.00

| CONTINOUS . ...
i for long-term or overnight use.

240 test-
tubes, 18 x
150 mm.

Four rows of
60 each.

Turntable,
24"
diameter.

{SECTIONAL . ..
| for process-
|ing during
| fraction col-

| lecting.

| all
{ write for Bulletin 3-4000

240 test-
tubes, 18 x
150 mm.

40 test-
tubes in
each of six
sections.

REFRIGERATED . . . the mobile
cold-room, refrigerated from
column to collecting tubes.

On casters.

Glassware and
turntable
temperature-
controlled.

Fraction
collectors
removable for
all-purpose
cold-room
work.

For complete description of
Fraction Collector models,

EVAPORATE MULTIPLE FRACTION CUTS DIRECTLY

FROM TEST TUBES IN 10-20 MINUTES!

New!

Rotary Eapo-Mix

For the rapid and simultaneous
evaporation under controlled
temperature and vacuum of samples
collected from a chromatographic
column, centrifuge tubes, or
by solvent extraction.

FEATURES

REMOVABLE MANIFOLD
OF STAINLESS STEEL

3:2122 CAP AND BULB
BRIDGE ASSEMBLIES (10)

THERMOREGULATOR
CCONTROL AND DIAL
THERMOMETER

VIBRATION SWITCH

® Controlled circular vibration creates
deep swirling to prevent “bumping”
during heating under vacuum.

With the Rotary Evapo-Mix it is possible to
achieve in a single test tube evaporation rates

of water of 1.0 ml/min; ethonal, 4.2 m!/min;

vortex
created
by
eccentric
motion of
unit

Arrows indicate

methonal,
ml/min; and for acetone 10.0 ml/min; with all
10 test tubes attached, evaporation rate de-
creases approximately 25%.

* Vacuum Manifold only, made of pyrex-brand glass
also available.
Request Bulletin 3-2100 for complete details.

4.5 ml/min; ethyl acetate, 7.2

eccentric motion
of unit

® Internal variable voltage transformer
controls vibration rate.

® Simultaneously evaporates 10 test tubes
or centrifuge tubes, 16-25 mm diam-
eter.

® Connects to efficient water aspirator as
vacuum source.

® Automatic thermoregulator controls tem-

perature of water bath.

® Price complete ........ $436.00

FLASH EVAPORATORS

For the evaporation of aqueous solutions, high boiling point solvents, strong acids,
alkalis and radiactive materials without contaminating back-drip.

PORTABLE
MODEL

FEATURES « Glass-to-gl ti through-
out the evaporating system prevent any possibility
of contamination. Distillation Joccurs only wn!hin
glass. « Bal d desigsn p

without drag and larger output without loss of
material. « High torque, totally enclosed motor.
* Build it up with accessories for large scale work
and temperature control. ¢ Grows with your re-
quirements. * Unit can be easily taken apart for
cleaning. ¢ Prices start from $129.35. Basic unit
not illustrated.

U.S. PATENT 2,865,445
UNIVERSAL MODEL

Standard equipment in most laboratories. Pre-
ferred for permanent installations and for heavy
duty operation, but with all basic features of
Portable Model. For continuous or batch opera-
tion, with easy conversion from one to the other.
Model FE-2 Batch $215.50. Model FE-2C for con-
tinuous operation $330.00.

Request Bulletin FE-1000 for details.

Immediate delivery, all prices F.O.B. Factory. All pr:ces sub;eci to change w;fhouf

| Laboratory Apparatus
Precision Instruments

@Uﬂ[@ﬂﬂﬂ,Em
'"STHUMH"S




COLEMAN

Metrion

pH Meter

precision pH at a practical price

New—Extended Range, direct-reading
duplex scales, graduated at 0.1 pH, covering
0-10.0 and 4.0 to 14.0 pH.

New—Unlimited Electrode Selection.
Uses the famous Coleman Screw Base Elec-
trodes—or any other pH electrodes of
modern design and manufacture.

New—Unique Calibration Control that
insures continuous precision at any pH.

COLEMAN INSTRUMENTS,

22 JANUARY 1960

INC.,

New—Ultra-convenient electrode
mounting —adapts perfectly to titrations and
to wide ranges of sample volumes.

New—Clean, compact, modern design
that matches its modern performance.

New—Practical Price . . 13900
For full details write for Bulletin SB-257

MAYWOOD, ILLINOIS




FIRST with MOST VERSATILITY
LOURDES

AUTOMATIC
SUPERSPEED
CENTRIFUGES

CAPACITY to 3,300ml.

SPEEDS to 17,000 RPM
RCF to 37,000 X G

Y Acconi’:niod_até the ONLY
~ Continuous Flow system with
removahle polyethylene lmers

MODEL LRA (refrigerated)

BOTH MODELS FEATURE...

® Automatic rotor acceleration
e Automatic self-centering drive
e Automatic safety interlocks
vres ® Electro-Dynamic Braking
(non-refrigerated) ® 1 Year Guarantee

LOLRDES

st

LOURDES INSTRUMENT CORP. 510
DIVISION OF LABLINE INC.
53rd Street & 1st Avenue, Brooklyn 32, N. Y.

Kindly send your latest Catalog and Bulletins to:

NAME_ TITLE
INSTITUTION
ANOTHER EXAMPLE OF LOURDES'  FESEEREES ADDRESS
LEADERSHIP IN OFFERING ;

EQUIPMENT OF ADVANCED DESIGN CITY. ZONE STATE
TO MEET YOUR - ; ; ; ; .

LABORATORY REQUIREMENTS

182 SCIENCE, VOL. 131



ANOTHER EXAMPLE OF THE EXPANDING KIMBLE LINE

Specify KIMAX for maximum

| New ranims

Laboralory Glassware

discounts in the growing Kimble line

Look to Kimble for new opportunities to save. Impor-
tant additions to the growing KIMAX line make it
easy and profitable to specify KIMAX.

The complete line of Kimble Volumetric Flasks,
now in “hard” glass, is available in a variety of types
and tolerances to meet every laboratory requirement.

The complete line of KIMAX Cylinders is now
offered in a full range of styles and sizes.

The complete line of KIMAX Ground Joints now
includes new listings and all sizes.

The complete line of new Hi-Vac (high vacuum)
Stopcocks is now offered by Kimble in “hard” glass.

KIMBLE LABORATORY GLASSWARE

AN (D PRODUCT

22 JANUARY 1960

These new items are now available from your Labo-
ratory Supply Dealer.

If you don’t have new Kimble Catalog Supplement
SP-57 containing these and many more new listings,
just fill in the coupon at the right and send it to Kimble
Glass Company, Dept. Sc- 1, Toledo 1, Ohio.

{- I'd like a copy of Catalog Supplement SP-57 -}
| Name I
I Company i
I Address i
| City State ]
e e e e e e s e T ———— —— ———— —S— — — "

Owens-ILLINOIS

GENERAL OFFICES - TOLEDO 1, OHIO

183



The Heart’ o][ your Freeze-Drying System

UNITRAP

@ One automatically refrigerated cold trap for all freeze-drying procedures.

@ Freeze-dry on manifolds or electrically heated trays.

@ Three liter effluent capacity per dehydration.

@ Eight different vacuum drums available.

@® Economical conversion of present equipment to automatic refrigeration.

BULK brygg

Switch your present dry ice cooled
instruments to automatic refriger-
ation. The VirTis Micro, Macro,
Super, Large Port, Forty Port, or
Bio-Dryer Freeze-Dryers are easily
and economically converted to the
modern convenience of the Uni-
trap.

The VirTis automatically refrigerated Unitrap offers a new convenience.
To freeze-dry heat labile materials use this automatic cold trap with any required
type of freeze-dryer and suitable vacuum pump. Sublimating water molecules are
frozen out on cooling coils inside the stainless steel condenser . . . Coil temperature
has a maximum low of -65° F. .. . The high vacuum essential for freeze-drying
is maintained and moisture prevented from contaminating vacuum pump oil.

The eight different vacuum drums available for use with Unitrap represent
three different types . . . For bulk processing only; for drying samples connected
to a manifold; and combination bulk and manifold drying chambers. An electrically
heated three tray rack is supplied for bulk drying procedures. These trays yield
an even heat input to each sample, assuring uniform drying rates.

The VirTis Unitrap provides maximum safety for high vacuum studies . . .
(no glass used except in the fabrication of the vacuum gauge.) Because a high
degree of drying efficiency is routinely obtained, the Unitrap is suitable for precise
freeze-drying studies to relate to production schedules, as well as for routine
laboratory operations.

For full information on automatic freeze-drying write —

THE VIR PIS €O, INC. :~ GARBINER, N Y.

184
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DESIGN
FOR
RESEARCH

SREICHERT>
ZETOPAN

A truly universal microscope for

ALL microscopic investigations.
Ingeniously designed for maximum
working comfort and operational
ease. All transitions are instantaneous,
versatility unlimited.

Built-in illuminating systems

for transmitted, reflected and mixed
light.

Phase and “Anoptral” Contrast
Fluorescent Illumination
Universal Condensers

Cine and photomicrography
Components for polarization
and metallography

Complete range of objectives
and eyepieces

Request a demonstration or write for catalog

WILLIAM J. HACKER & CO., INC.

Box 646, Dept. SZ West Caldwell, N. J.




Now, many of the advanced features of famous Elgeet-
Olympus Research Microscopes have been incorporated
in the new Elgeet-Olympus line of Student-Teaching
Microscopes, extending to educators for the first time a
number of important instructional advantages.

In addition to its optical and mechanical superiority,

- you will note the exceptionally solid “heft” of your Elgeet-
Olympus Student-Teaching Microscope . . . ruggedly

of Rochester

1s FIRST to bring you

PROFESSIONAL
PERFORMANCE
ina Siu;c.ié}izf-Teaching Microscope

foronly $110.50

$99.45 in lots of five or more

Ebeef—o LYMPUS

Student-Teaching Model 5-2

engineered of “classroom-proof” materials to withstand
daily use by untrained hands. Minimum maintenance is
further assured by such refinements as completely en-
closed rack-and-pinion movements, and a dust-proof, self-
centering revolving nosepiece.

Prove to yourself with a 10-day Free Trial that Elgeet-
Olympus Student-Teaching Microscopes provide the logi-
cal answer to educators who seek the best . . . on a budget.

IMMEDIATE DELIVERY ¢ WRITE Dept.-SM-9

E/geef OPTICAL CO., INC....SCIENTIFIC INSTRUMENT AND APPARATUS DIVISION
838 SMITH STREET ¢ ROCHESTER 6, NEW YORK

(‘/M# % ot walchword . . . Preciscon éztwl)tm&hy ewr consland yoa/ ’’

SCIENCE, VOL. 131




¢ J; common
! denominator
(] of all Picker instruments . . .
s
|

reliability, day in and day out
simplicity of operation

ease of maintenance ¥
unique versatility P

~...--'-’_o
for instance . . .
in high efficiency measurements of
alpha and soft beta radiation
this PROPORTIONAL FLOW COUNTER
is hard to beat

windowless operation or ultrathin window
\ (under 0.15 mg/cm?)

uses cheap, plentiful Methane gas
(commercial grade: purity not critical)

operates at less than 3000 volts
resolving time less than 1 microsecond
built-in amplifier

separate long alpha and beta plateaus
works with automatic sample changer

Get the story from your local Picker man.
There’s probably a Picker District office
near you (see local phone book) or write
Picker X-Ray Corporation, 25 South
Broadway, ite Plains, New York.

PROPORTIONAL FLOW COUNTER
with Windowless Sample Changer

®

nuclcar

FLOW COUNTER with FLOW COUNTER with
Manual Sample Changer Automatic Sample Changer

22 JANUARY 1960
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HITACHI |

Latest electron microscope permits
250,000 times direct magnification!

Hitachi, Ltd., which has been supplying electron microscopes to scientific institutes and laboratories around
the world, has now developed the new Model HU-I1, a unit featuring extremely high resolving power. This is
considerably less than 8AU, tending to distinguish it as a remarkable item of equipment by contemporary
standards. Other noteworthy advantages are:

* unusually clear image can be observed directly, even in a range exceeding 250,000 times magnification ©
Hitachi's unique chromatic aberration compensating lens system has been further improved and a new elec- |
tron gun provides a brighter illumination, allowing the photography of high order diffraction pattern ¢ large
specimen chamber facilitates the handling of accessory equipment ¢ exhaust system fitted with a trap to in-
hibit contamination * easy removal, when necessary, of filament and any lens by hand.

Accelerating voltage 100, 75 and 50 kV switch-over
Optical system 3-stage magnetic lens system. 4 turret projection lenses, interchangeable during operation.
llluminating system Self-biased gun with double condenser lenses. Minimum area of illumination of about 5ux°
Magnification Electronic) 400—250,000 X
Photographic Enlargement) up to 2,000,000 X
Resolving Power (Microscope) 8 AU
Photographic Facilities 36 successive exposures
exposure size: 8cm x écm
Accessories Specimen heating and cooling devices, X-ray microscope unit, holder for diffraction obser-

vation, etc.

ERB & GRAY SCIENTIFIC, INC. ® °
854 S. Figueroa St., MQL%.
Los Angeles 17, Calif.

Tokwyo Japan

188 SCIENCE, VOL. 131



NNIOEIBRAEE FURNITURE
FOR MODERN LABORATORY THINKING

Interchangeable units available for immediate delivery

The modular concept in laboratory furniture permits you to have the flexibility you need
for greatest lab efficiency.

First introduced by Fisher in 1945, Unitized Furniture makes no compromise with
quality. Workmanship, material and finish are of the highest standards. B-91

Send for your copy of 'thé 28-page catalog and planning F ' S H E R S CI E N T ' F l C

guide. The catalog is not only a useful handbook of America’s Largest Manufacturer-Dislributor of Laboratory Appliances & Reagent Chemitals
furniture, but an excellent source of 1ab planning. 1y rue ys.A,  Chicago Philadelphia  IN CANADA
p Y unit. write for your copy. Boston Cleveland Pittsburgh Edmonton
Buffalo Detroit St. Lovis Montreal
139 FISHER BUILDING, PITTSBURGH 19, PENNSYLVANIA Charleston, W.Ya. New York Washington Toronto
22 JANUARY 1960 189



ULTROTOME
sections for
better electron
MICroscopy

The NEW LKB 4800 Ultrotome ALONE will
feed your electron microscope with unbroken
series of large-sized uniform sections.

Select desired thickness for either ultra-structure
or survey work — the Ultrotome obeys your
order instantaneously.

Users refer to the Ultrotome as

the complete ultra-microtomy lab, fundamental-
ly well-planned and cutting in half the prepara-
tory labour, allowing more time for work at the
electron microscope.

In the U.S. and Canada:

BNEmTNRARERER

The Ultrotome features

® Three independent feed systems
— linearized thermal from 50 to 10,000 A per
cut
— micro-mechanical from 0.1 micron per cut
— macro-mechanical for initial adjustment

Push-button controlled or gentle automatic
cutting

e Five reproducible cutting speeds, 2—50 mm/sec

A single high-power optical system for knife
edge inspection, for specimen preparation and
for observation of cutting.

e Unequalled ease of setting and operation.

LKB INSTRUMENTS, INC.

IN WASHINGTON'S SCIENCE INDUSTRY CENTER
5451 RANDOLPH ROAD, ROCKVILLE, MARYLAND

Other countries:
LKB-PRODUKTER FAB
P.O.B. 12220,

Stockholm 12, Sweden

LKB

Write for bulletin
“Modern Ultra-Microtomy™

LKB instruments are sold and serviced by authorized LKB distributors in more than 40 countries
throughout the world.

190
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The New SARGENT Model XV

RECOR

This new Sargent Polarograph gives you a
large 250 mm (10 inches) chart and the highest
accuracy and current sensitivity at the lowest
price of any pen writing polarographic instru-
ment on the market.

It offers you optimum specifications based on
over twenty years of leadership in design, manu-
facture and service in this specialized field of
analysis.

The polarographic method is capable of repro-
ducibility to 1/10%, and analytical accuracy to
14 %. To make use of this facility, the instru-
ment must be accurate to 1/109% and chart
space must be provided for recording large
steps to achieve measuring precision. We strongly
advise against the purchase of any polarographic
instrument using miniature (5 inch) charts and
low gain balancing systems in the 19 order of
precision.

This Model XV is adaptable to 10 M deter-
minations with the $-29315 Micro Range
Extender.

®Registered Trade Mark, Patents Pending

Current Ranges:

Current Sensitivity:

Polarizing Ranges,
volts:

Balancing Speed:

" Bridge Drive:

Chart Scale:

Current Accuracy:
Voltage Accuracy:
Chart Drive:

Writing Plate:
Standardization:

Damping:
Pen:
Suppression:

Potentiometric Range:

Finish:

Dimensions:
Net Weight:

DING POLAROGRAPH®

offers you—

® FULL 10 INCH
CHART

® 1/10% ACCURACY
OF
MEASUREMENT

® TEN STANDARDIZED
POLARIZING RANGES

19, from .003 to 1.0 pA/mm.

standard specifications, 10“uA /mm.

Oto—1; —1to —2; —2to ~3; —3to —4; +.5t0 —5;
Oto —2; —2to —4; +1to —1;0to —3; +1.5 to —1.5.
standard, 10 seconds; 1 second or 4 seconds optional.
synchronous, continuous repeating, reversible; rotation
time, 10 minutes.

current axis, 250 mm; voltage axis, 10 inches equals one
bridge revolution.

1/10%

%% :
synchronous, 1 inch per minute standard; other speeds
optional.

10%% x 1214 inches; angle of slope, 30°.

manual against internal cadmium sulfate standard cell
for both current and voltage.

RC, four stage.

ball point; Leroy type optional.

zero displacement control, mercury cell powered, 6 times
chart width, upscale or downscale,

2.5 millivolts, usable as general potentiometric recorder.
case, enameled steel; panels, anodized aluminum; writing
plate, polished stainless steel; knobs and dials, chromium
plated and buffed.

23 x 17 x 10.

65 pounds.

Catalog number $-29310 with accessories and supplies. . . .$1585.00

For complete information write for Scdrgent Polarograph XV literature
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A NEW SERVICE TO SCIENCE 2

FIVE FISCHER & PORTER WAREHOUSES SPEED
KIMBLE GLASSWARE TO LABORATORIES EVERYWHERE

Five warehouses so arranged on the map that wherever you may be, there’s a Fischer & Porter stockpile nearby
—Hatboro, Chicago, Atlanta, Houston, Los Angeles. Five Fischer & Porter warehouses stocked to the ceiling
with a complete selection of Kimble laboratory glassware—sporting the new Kimax® Teflon® Stopcocke.
Never freezes—never leaks—never needs grease! A complete integrated catalog is available now.

Write Fischer & Porter Company, 5310 County Line Road, Hatboro, Pennsylvania.

®Reg. T.M. Kimble Glass OReg. T.M. E. |, Du Pont

@wManufactured by Kimble Glass Company under licenses granted by Fischer & Porter.
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SCIENCE

Metric versus English Units

The metric system has some undoubted advantages over the English
system of weights and measurement. Generation after generation of
school children would find it easier to learn and easier to use. Scien-
tists prefer it; among the small number of self-selected respondents to
an American Geophysical Union questionnaire, 90 percent consider
a change to metric units desirable, and 68 percent believe the change
inevitable. They may be right, but conversion would pose a complex
problem of balancing some attractive gains against some serious dis-
turbances and losses. How much time saved in learning and using the
simpler system is worth how much cost in plant conversion, dual
inventories, and difficulties of abandoning a system deeply entrenched
in milk bottles, machine tools, land titles, textbooks, boxcars, store
scales, and in replacement parts for countless items built to English
unit specifications?

Several recent attempts to balance the gains against the losses have
resulted in different conclusions. Some countries have converted to the
metric system. A New Zealand parliamentary committee has recom-
mended decimal coinage and urged that if that recommendation is
adopted it be followed by a study of decimalization of all weights and
measures. A committee of the British Association for the Advance-
ment of Science has studied the matter for over two years without
deciding what to recommend. A committee of the American Geo-
physical Union recommends compulsory adoption of the metric
system by the end of a transition period of 33 years, one generation.
The AAAS Committee on Metric Usage has recorded its opposition
to compulsory conversion. These different groups have obviously given
different weights to the arguments pro and con.

Some aspects of conversion would be comparatively simple. Quart
bottles could be retired in favor of liter bottles, and householders
could learn with relative ease to buy meat and potatoes—and to watch
their own weight—in kilograms instead of pounds. Similarly, some
industries could switch fairly readily, as a good proportion of the
chemical and pharmaceutical industries have demonstrated.

In other fields conversion would be difficult. Until the furnace and
the plumbing system wear out, householders will need nuts, bolts,
pipe fittings, and repair parts measured in English units. Manu-
facturers of machine tools, printing presses, and other durable equip-
ment would have to provide dual inventories, or, if they did not,
would antagonize customers and invite competitors to step into the
market they had abandoned.

Following close on the heels of the basic question of balancing the
gains against the costs are other questions. Should the U.S., the U.X.,
and the British Commonwealth act in unison, or reach their own
decisions independently? If a change is made, should it be mandatory,
and if it is not mandatory will it ever be made? Should the rest of the
nation subsidize those segments of industry that will incur the
heaviest transitional costs? Is there coming to be sufficiently good
agreement on other units, for example, an inch of exactly 2.54 cm,
that the advantages of the metric system are no longer as great as
they once were? Does the widespread interest in science make the
present a particularly good time to start? Advocates on both sides of
the basic issue may soon have an opportunity to advance their argu-
ments, for Congress may this year call for a thorough study of the
problems and the advantages of adopting the metric system.—D.W.,




Tﬁ-(afb“’ Liquid Scintillation Spectrometers

Sensitive, versatile, simple to oper-

ate...accurately count low-level on a 24-hour basis.
tritium and carbon-14 and all other
beta- and alpha-emitting isotopes. o

196

: These instruments are com-
: 7 pletely automatic—no staff
time is required for counting.

Both handle up to 100
samples and record all data
in digital form on paper
tape. They can be operated

NEW IN METABOLISM STUDIES

CO2 ANALYZER

Measures ratio of carbon-12 dioxide to
carbon-14 dioxide as well as respiration rate
for research and clinical tests. Gives an
on-the-spot visible recording. Also auto-
matically punches out all data (including
patient’s previous medical history) on com-
puter cards for future statistical study.

Packard Instrument Company...

Instrument for Reserch and Clinical Studies

Auto-Gamma® Specirometer Systems

Flexible and accurate . .. complete
transistorized automatic sys-
tems for counting gamma-emitting
isotopes.

| i " NEW IN CHROMATOGRAM SCANNING

SCALER

In geiger, proportional and scintillation
counting, this transistorized instrument
provides preset time to 100 minutes or
preset count to 1 million. Has provision
for automatic readout. Compact —no hot
electron tubes.

P.O. BOX 428A o

Request literature giving full details.

BI-DIMENSIONAL SCANNER

One-step operation...quantitatively locates
and prints out counts per minute for
radioactive zones on sheets or strips. Elimi-
nates radioautography and need for sepa-
rate counting.

[

LA GRANGE,

ILLINOIS
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success story...

Since its introduction in the U. S. about two years ago, the
interest and response of the scientific community to Metrohm
equipment has been substantial. It is appropriate, therefore,
to provide a more comprehensive presentation of the Metrohm
“story” and the wide range of instruments and their application.

Metrohm instruments are manufactured in Herisau, Switzerland.
They combine traditional Swiss craftsmanship and production
control with the most recent developments in electronics.
Metrohm has rejected the temptation to use certain standard
electronic components in order to build the best possible
equipment—quality construction without compromise. Tubes are
interchangeable with those available from domestic sources,
but all other parts—even the gold slide wires and potentiometers
—are made by Metrohm.

On the following pages we present some of Metrohms newest
electronic measuring instruments and accessories. The complete .
manufacturing program includes the following:

pH-Meters Equipment for hlood pH Gold Electrodes
Conductivity Meters Recorders Silver Electrodes
Redox Meters Colorimeters Calomel Electrodes
Titrators for Potentiometry Unbreakable Electrodes Titration Vessels
Magnetic Stirrers Special Purpose Electrodes Measuring Vessels
Polarographic Recorders Platinum Electrodes Piston Burettes
Coulometers Antimony Electrodes Glass Accessories
Spectrophotometers

Sales and service of Metrohm equipment in the United States
is through franchised distributors of scientific instruments.
Complete maintenance and testing facilities are provided in
Great Neck, New York by C. A. Brinkmann Company. In addition,
our regional offices are available for consultation and technical
assistance. Personnel concerned have been trained at the
factory by Metrohm. Demonstrations without obligation can be
arranged at your laboratory.

<IN A
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METROHM |

POLAR JRLU

The Polarecord is a fully stabilized, completely
line operated instrument for polarography,
amperometric or potentiometric measurements
and titrations with low resistance electrodes. It
can be applied to all quantitative and qualitative
polarometric investigations. The radically new
design features a single compact cabinet which
houses the recorder and all electrical components.

RO

The versatility of the E-261 is greater than any
comparable instrument currently available. We
can only suggest that you compare the following:
recording by separate sheets or paper rolls—
balancing speed 250 mm per second—current
sensitivity from 1 x 10° to 2 x 10* amp per mm—
102 polarizing ranges—paper and voltage
potentiometer driven by separate synchron motors
—calibrated continuously variable damping—
widest compensation of diffusion and charging 1 ..
current—10 to 2000 mV range. -

SEND FOR COMPLETE DESCRIPTIVE CATALOG 124

METROHM

<Ro$

The Potentiograph E-336 is a universal automatic

recorder for all potentiometric, pH, Redox, . B
precipitation and other (complex) titrations. L

Through the use of auxiliary equipment, operation
can be extended to include all electrically -
measurable reactions such as amperometric . "l;, .
titrations, conductometric titrations and Dead «

Stop titrations. There is also a built-in constant '

current source for titrations with polarized b y
electrodes. In addition, the Potentiograph serves \ :
as a recording pH and mV meter. .

The continuous and uniform addition of the
reagent from the coupled, synchronized motor
driven burette results in far more accurate
determinations than can be obtained by
conventional methods. If a simplified curve
showing only the peak is desired, then the
First Derivative may be recorded.

SEND FOR COMPLETE DESCRIPTIVE CATALOG 567
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METROHM

. The Metrohm model E-300 is a pH Meter of
. < advanced design, primarily for routine laboratory
. use. pH and Millivolt values are read directly on a
combined scale which is 834” long. The unit is
line operated and features an A.C. Amplifier,
which reduces zero variations to such an extent
that facilities for corrections are unnecessary.
Reading accuracy over the full scale (0-14 pH)
is 0.05 pH. Measuring accuracy is 0.1 pH. Tem-
s perature compensation from 0.100°C is provided.

In addition, there is an expanded high sensitivity
scale from 5.6 to 8.4 pH, which gives direct
readings of 0.01 pH. This permits the use of the
E-300 for precision measurements such as

blood pH determinations.

SEND FOR COMPLETE DESCRIPTIVE CATALOG 983

The Precision Compensator E-322 is the most
accurate type of pH measuring device. Errors
which are inherent in any direct reading
instrument can only be eliminated by using a
compensating circuit. These include calibrating
deviations, non-linearity of the indicating
instrument and fluctuations of the amplifier, all
of which do not exist in the E-322. Its accuracy,
(0.005 pH), is dependent only on wire-wound
resistors and the built-in standard cell.

In operation a cathode ray “magic eye” is used
as zero indicator. This increases sensitivity by
eliminating the bearing friction of galvanometers.
Absolute zero point stability is maintained with

a unique chopper-amplifier.

SEND FOR COMPLETE DESCRIPTIVE CATALOG 811
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METROHM

The pH value of blood varies only within a narrow range. Thus,
the measurement of blood pH is unusually demanding and
must be performed with high accuracy. For this work the
Metrohm blood measuring chains offer some distinct
advantages, including: liquid jacketed construction which
permits the electrode to be connected to a circulating
thermostat so that the measurement can be made almost
instantaneously—separate indicating and reference electrodes
to eliminate the possibility of disturbing potentials at the
diaphragm—anaerobic measurements in minute quantities—
plus, a handy and sturdy construction.

A complete line of regular and unbreakable glass electrodes as
well as reference and metal electrodes is also available,

SEND FOR COMPLETE DESCRIPTIVE CATALOG 415

METROHM

The Metrohm Piston Burettte is offered in two models,
hand-operated and motor driven. The principle is that of a
piston replacing a liquid in a cylinder. The piston is moved by
a spindle, which is turned by hand or by a motor. Filling

and discharging is controlled by a three-way stopcock.

Both the glass cylinder and the teflon piston may be
instantly removed for cleaning.

Because of the close tolerances of the bore, the nominal
accuracy of the Piston Burette is at least equal to a precision
burette of standard design. Actual accuracy is superior
because of the elimination of reading errors in viewing the
meniscus and because no titrant can adhere to the

walls of the burette.

SEND FOR COMPLETE DESCRIPTIVE CATALOG 607
- COAD. GREZ
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WILD* M-20

with Camera ll

Fitted with Camera I, this truly versatile
microscope permits continuous binocular
observation of the specimen, even during
exposure. The phototube deflects 259%, of
the light to the binocular tube, with the
remainder going to the Camera. Rapid,
accurate focusing is achieved with a spe-
cial format indicating eyepiece in the
binocular tube.

In research and scientific exploration, the
M-20 is easily capable of handling any
problem which may arise in optical micro-
scopy.

Write for interesting information about the
Wild M-20 andits complete range of attach-
ments.

*The FIRST name in Surveying Instru-
ments, Photogrammetric Equipment and
Microscopes.

WILD

MEERBRUGG

Main at Covert Street ® Port Washington, New York
POrt Washington 7-4843
In Canada
Wild of Canada Ltd., 157 Maclaren St., Ottawa, Ontario

230

Full Factory
Services

INSTRUMENTS, INC.

Letters

Assessment of Fallout Hazards

J. Gordin Kaplan’s very readable
letter [Science 130, 728 (1959)] raises
some interesting points concerning pos-
sible effects of fallout Sr”. Kaplan men-
tions our studies on high-radium water
and bone tumors in the Midwest. There
is a preliminary report on this by one
of us [L. D. Marinelli, Am. J. Roent-
genol. 80, 729 (1958)]. It is now es-
tablished that some hundreds of thou-
sands of persons have subsisted on
water exceeding the maximum permis-
sible Ra™ level for large populations,
and several thousand, on water with
a Ra™ content above five times that
level.

No areas of significantly increased
prevalence of bone tumors related to
this exposure have as yet been observed,
or can be detected in vital statistics as
reported over the past 15 years. Final
results of our bone-tumor survey can-
not, however, be reported for some
time, since it requires careful check-
ing of all cases to rule out such major
artifacts as diagnostic errors and areas
of occupational and medical overex-
posure which may affect determination
of the true incidence of this rare di-
sease.

We would like to call attention to
what is apparently a serious error of
fact. Kaplan has suggested ‘“studying”
data from Russian reports cited by
Engstrom et al. [Bone and Radiostron-
tium (Wiley, New York, 1957), p. 133]
which indicate that dogs injected with
0.0001 xc of Sr” per gram developed
osteosarcoma 3 years later. We have
indeed made a study of this remarkable
citation, and it appears that it em-
bodies an error: the dosage given is
too low by a factor of about 1000.
Our own experience would indicate
that this degree of tumor response is
characteristic of dosages of about 0.1 xc
of Sr” per gram. This is corroborated
by published Russian reports [Summa-
ries of Papers presented at the Confer-
ence on Remote Consequences of In-
juries Caused by the Action of Ionizing
Radiation (State Medical Literature
Press, Moscow, 1956)] and by more
recent Russian reviews of the subject
[N. A. Kraevsky, Blastomogenic Effects
of Sr” (Ministry of Health of the
U.S.S.R., Moscow, 1958)]. In our own
laboratory, injection of 0.01 uc of Sr®
per gram in three dogs has induced no
tumors, nor in fact has it induced any
visible changes in bone structure after
12 years.

The most likely source of this error
is the paper of E. V. Erieskova (in the
Summaries cited above), which de-
scribes bone sarcoma in dogs receiving
radiothorium (Th*®) in dosages of

0.0001 wc/g. This agrees with data ob-
tained by the University of Utah Atom-
ic Energy Project. Radiothorium may
be expected, on a basis of microcuries
injected per gram, to be between 60
and 600 times as toxic as Sr™. The for-
mer figure takes into account only total
energy release within the bone; the lat-
ter includes consideration of the rela-
tive biological effectiveness of alpha
particles and the fact that deposition is
concentrated in areas of active cellular
growth. Another possible source of er-
ror might lie in the fact that a translator
not versed in the subject could confuse
millicurie (Mkroopu) with microcurie
(Mkkiopu). In any case the citation
seems to be apocryphal and erroneous.
While a number of other points might
be made, one other seems particularly
worthy of being brought to Kaplan’s
attention. The data cited, whijch indicate
that concentrations in “hot spots” in
bone and concentrations in other or
average areas differ by a factor of 40,
are derived from observations where
there has been a single injection of iso-
tope. This factor naturally disappears
(or nearly disappears) where exposure
occurs throughout a major proportion
of the individual’s life-time, including
infancy, since Sr™ is laid down along
with normally deposited calcium, in
more or less proportional amounts. In
this case, hot spots are not observed.
AUSTIN M. BRUEs
HARRY AUERBACH
L. D. MARINELLI
Argonne National Laboratory,
Lemont, Illinois

J. Gordin Kaplan deplores the assess-
ment of fallout danger issued by the
General Advisory Committee of the
Atomic Energy Commission. He urges
the committee to consult a biologist,
but his letter contains evidence of such
serious deficiencies in his understanding
of radioactivity that it does not en-
courage one ta place confidence in the
advice of the biologist. For example,
he argues that radiation reaching the
body from outside is largely irrelevant
to the subject of potential dangers from
fallout, and he uses the childish analogy
of comparing throwing rubber balls at
a person to a person’s swallowing a
ball.

He seems unaware of the fact that
cosmic rays penetrate the body and
leave a trail of ions all along the path
they traverse, and that they penetrate
many times more tissue than the weak
beta particles from Sr”. Consequently
the cosmic-ray background is exceed-
ingly pertinent to an assessment of the
dangers from radioactivity, and the fact
that the inhabitants of Denver do not
show a higher incidence of leukemia
and other cancers than the inhabitants
of New York, although the Denverites
are exposed to 60 percent more cosmic
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This is NASA’s

Inflatable Communications Satellite
... as tall as a 10-story building

This Shimmering sphere of aluminized lastic, If you are a scientist or engineer and
merely one half of a thousandth of an inch thick, is would like fo become associated

100 feet in diameter, yet it weighs only 150 pounds. with NASA, address your inquiry to the
The satellite will be several times brighter Personnel Director of any of the
than the Pole star and will be plainly visible with following NASA research centers:

the naked eye while orbiting the earth every
118 minutes at an altitude of 1,000 miles.

The NASA inflatable satellite is a si cant
step in the develo'gment of advance ﬂglobal

Langley Research Center,
Hampton, Va.

Ames Research Center,

communications. The satellite will reflect radio i View Calif
and radar signals from powerful earth-bound Mountain View, Calif.
transmitters for investigation of forward Lewis Research Center,
scattering techniques of communications and Cleveland 35, Ohio

propagation. NASA has invited scientists around the
world to participate in this project.
This endeavor—only one of many now in advanced

stages of fruition . . . is indicative of the calibre of
NASA projects, personnel and resources.

Flight Research Center,
Edwards, Calif.

Goddard Space Flight Center,
Washington 25, D. C.

NA SA National Aeronautics and Space Administration
L]
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radiation, is strong evidence supporting
the argument that a linear proportional-
ity does not exist between biologic in-
jury and radioactivity in the range of
natural intensities.

Kaplan also seems to be ignorant of
the importance of K*, which is nat-
urally radioactive, emits a more ener-
getic beta particle than Sr™, and is
present in the body in such quantities
that the average adult body experiences
about 200,000 K* disintegrations per
minute. It is responsible for about one-
third of the total background radiation
taken into consideration by the General
Advisory Committee.

Kaplan further makes the mistake of
equating 1000 r at microscopic hot
spots with 1000 r of total-body radia-
tion. This kind of large error in quanti-
tative reasoning is not uncommon
among biologists. Many students of
aquatic ecology, for example, count
the numbers of organisms per liter of
water without estimating their body
mass. Thus, they attach the same im-
portance to a Chlorella cell, with a
volume of 50 4°, that they attach to a
Ceratium cell, with a volume of
100,000 «*.

Finally, Kaplan selects a single ex-
periment, which purports to demon-
strate that 1 uc of Sr™ caused bone
cancers in dogs, and places so much

confidence in it that he says this con-
centration is “known to cause cancer
in dogs.” He ignores the principle that
experiments should be reproducible—
that until several laboratories have veri-
fied these results we cannot say that
1 uc of Sr” is “known to cause cancer
in dogs.”

Until we biologists display more
wisdom in our interpretation of the
hazards of radioactivity than is dis-
played in Kaplan’s letter, we can hardly
urge the General Advisory Committee
to seek our advice.

JAacoB VERDUIN
Biology Department, Bowling Green
State University, Bowling Green, Ohio

The first of the three points made
by Brues, Auerbach, and Marinelli in
their interesting comment concerns
their studies on the relation between
Ra™ in the water supply and in bone
of human beings on the one hand and
induction of bone cancer on the other.
The statement of the General Advisory
Committee of the Atomic Energy Com-
mission about which I recommended
caution was that “the amount of stron-
tium-90 which has been found in food
and water is less of a hazard than the
amount of radium normally present in
public drinking water supply in certain
places in the United States.”

the New Concept in Moisture Testing

DETERMINATION

OHAUS
MOISTURE

BALANCE

A new type of balance for accurate determina-
tion of moisture percent of any granular solid,
semi solid or liquid which can be dried safely
by heat.

A combination drying unit and precision balance for meas-
uring the moisture content of 10 gram samples of a wide
variety of materials with a sensitivity of =0.1%. Can also
be used as direct reading balance, sensitivity 0.01 gram.

Balance is of the substitution type. Loss of weight caused
by evaporation of moisture from the sample is compen-
sated for by the addition of chain to one arm of the beam
by turning the graduated dial on front of the instrument.
Knife edges are of hardened, polished steel. Bearing
surfaces are of agate. Beam is provided with zero ad-
justment and is magnetically damped. Shadow-type indi-
cating vane gives immediate indication of balance position.

For Moisture Per Cent in:
Cements, Chemicals

Pharmaceuticals
Seeds, Soils, Tobacco

STANDARD SCIENTIFIC

Sapply Cornp. o 1655

The 650 watt infrared heater provides rapid, even evaporation and
is adjustable both in percentage output and in distance above the
sample. Heating chamber has heat-resistant handle and a Pyrex glass
window for observation of sample. Timer shuts off heat at apy period

Detergents
Fertilizers from | to 60 minutes.
Flour, Food, Grain cat. No.
Leather, Paper sions: 1215 X

S 16080 Balance, Moisture Qe.t‘ermination~0verall dimen-
10 x i i
For 115 volts, 60 cycles A.C

cat. No. S 16081 Pan Liners, Disposable—25 per box ...box $2.00

15 inches high. Wit

LABORATORY
APPARATUS

REAGENTS
AND
CHEMICALS

808 BROADWAY

Now, there is evidence that Sr® in
the food of human beings quickly ap-
proaches equilibrium with that in hum-
an bone (/). The increase in Sr™® con-
centration in human bone seems rough-
ly to parallel that in the diet: from
midyear 1955 to midyear 1957, the
mean concentration of Sr” in the diet
(North America and Western Europe)
has risen 1.8 times, and that in human
bone has risen about 1.6 times during
the same period (2). Kulp et al. have
shown that it is possible to predict
with considerable accuracy the skeletal
levels of Sr™ from dietary concentra-
tions (2, Fig 2). With respect to ra-
dium, the sparse data presently avail-
able do not seem to permit one to con-
clude that the situation is the same.
Data cited by Marinelli (3, Fig. 1)
show that the range of variation for
the Ra™ skeletal burden in man is
roughly 20 times less than the corre-
sponding variation in the Ra*" concen-
tration in drinking water. Indeed, with-
in the range of 0.01 to 0.1 wuc of Ra™
per liter of drinking water there seemed
to be no corresponding significant
variation whatever in skeletal burden
for this isotope. Further, Marinelli
cites data showing that the mean
skeletal burdens of Ra™ in the Illinois
communities of Joliet, Aurora, and
Elmhurst are about 15 times the mean
skeletal burden in Chicago, but that the
water supplies of the first three com-
munities have about 150 times the con-
centration of Ra™ that the water supply
of Chicago has.

Hence, I repeat that “we had better
treat . . . with suspicion” all statements
citing high radium and thorium levels
in the human diet as reassuring evi-
dence of the harmlessness of radiostron-
tium.

My letter concluded with an argu-
ment concerning the possible hazards
from the Sr” levels in human bone
likely to result from nuclear-test ex-
plosions already completed. This argu-
ment included reference to Russian ex-
periments on induction of osteosarco-
mata in dogs by low levels of Sr”,
which had been cited by Engstrom et
al. (4). 1 am very grateful to Brues,
Auerbach, and Marinelli for pointing
out that the citation was erroneous;
let me add, by the way, that I am con-
siderably relieved, as well. I stated that
I was putting forward the argument
“in order to solicit a refutation”; this
Brues and his colleagues have provided,
and I should like therefore to withdraw
the argument.

With respect to their final point, one
should point out that the absence of
“hot spots” in what Bjornerstedt and
Engstrom (5) call chronic conditions
of Sr” poisoning does not necessarily
imply that this substance has a com-
pletely homogenous distribution in
bone. Under these conditions, the Swed-
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a WINNING TEAM. ..

for the

L Seteritést

LABORATORY STIMULATOR

A precision instrument designed and built for versa-
tility.

@ Direct reading & resetable to 0.1% e Stimulus duration 10 microseconds

® Single, pairs or trains of stimuli o stef:und
@ Repetition rate 1/10 cycle to 10,000
@ Qutput 250 voits at 25 watts cycles per second

® Delay 100 microseconds to 10 seconds

THESE TWO PIECES OF EQUIPMENT WERE
MADE FOR EACH OTHER. THIS TEAM,
WORKING IN UNISON, WILL
HELP RESOLVE YOUR
MOST DIFFICULT

> PROBLEM

The
251-Ais
the perfect companion
piece for the 104-A

DIRECT COUPLED
WIDE BAND
AMPLIFIER
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ish authors point out that “the Sr* con-
centration may be expected to vary
from the average by a factor of about
2 for the 15 year period and by succes-
sively larger factors for longer periods.”
As for the present situation, they state
that “today the Sr* contamination of
the geosphere and the biosphere is
steadily increasing. This corresponds to
a situation with aspects that lie some-
where between those of acute and
chronic Sr* poisoning conditions. Chil-
dren in the O- to 5-year age group are
examples of individuals with chronic
poisoning conditions. Adults above 20
years of age are more likely to be ex-
amples of acute poisoning.”

Detailed consideration of Verduin’s
letter is supererogatory, as it seems
largely irrevelant to my own. However.
his errors must not be allowed to pass
unchallenged. In the recent summary
analysis of hearings, the Joint Com-
mittee on Atomic Energy stated: “As
in 1957, testimony at the 1959 hear-
ings indicated that strontium-90 and
cesium-137 are still considered to pre-
sent the greatest hazard in worldwide
fallout . . . But short-lived isotopes,
such as Sr™, 1'". Ba"™, Zr". and others,
were described by several witnesses as
worthy of more consideration or as
being even potentially as hazardous as
Sr* and Cs™” (6). My letter stated
that “the principal dangers . . . to the
human race from fallout stem from the
decay of the radioactive fallout ma-
terial after it has been taken into the
body and incorporated within certain
cells and tissues.” This statement is
correct; it is nonsense to bring up cos-
mic rays and naturally occurring K"
in this connection, as they obviously
have nothing to do with the matter.

We might have been spared the little
lecture on ‘“aquatic ecology” had 1
stated that the 1000 rads was the ap-
proximate dose received by the lungs
of the Joachimsthal miners (7), not by
their whole bodies. I regret this careless
error.

I think Verduin is quite wrong in
saying that “the fact that the inhabitants
of Denver do not show a higher in-
cidence of leukemia . . . is strong evi-
dence supporting the argument that a
linear proportionality does not exist be-
tween biological injury and radioactiv-
ity in the range of natural intensities.”
This fatigued red herring, which Linus
Pauling calls “the Denver argument”
(8), ought finally to have been exor-
cized (if that is what one does to red
herrings) by the report of Buck, “Pop-
ulation size required for investigating
threshold dose in radiation-induced
leukemia” (9). Buck states: At an alti-
tude of 6000 feet, the annual excess of
cosmic radiation over that received at
seca level is approximately 23 mr, or
1.5 r by age 65. I attempted to examine
leukemia death rates by altitude in the
United States, only to realize that it was
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extremely unlikely that the effect of
such a small dose, even if it existed,
could be demonstrated as statistically
significant with the sizes of populations
available.”

Finally, I must disagree with Ver-
duin’s quaint notion that any of my
own supposed or, alas, real deficien-
cies of knowledge make it unwise or
unnecessary for the General Advisory
Committee to rely on the advice of
biologists in preparing a statement
about biology. An individual, such as
Verduin or I or anyone else. should
and must speak out freely at the com-
mand of his conscience, even at the
risk of making a fool of himself. I
stated, and I repeat, that it is presump-
tuous of an official committee, whose
membership comprises not one biolo-
gist, to issue what purports to be a
definitive statement on a crucial bio-
logical matter. This would be so even
if the statement did not include the mis-
leading material to which I have drawn
attention.

Following my own advice, I con-
clude by repeating my urgent convic-
tion that nuclear bomb tests must not
be resumed.

J. GorDIN KAPLAN
Department of Physiology, Dalhousie
University, Halifax, Nova Scotia

References

1. F. J. Bryant. A. C. Chamberlain. G. S. Spicer,
M. S. W. Webb, Brit. Med. J. 1. 1371 (1958).

. J. L. Kulp, A. R. Schulert, E. J. Hodges,

Science 129, 1249 (1959).

L. D. Marinelli, Am. J. Roentgenol. 80, 729

(1958).

. A. Engstrom et al., Bone and Radiostrontium

(Wiley, New York, 1957).

. R. Bjornerstedt and A. Engstrom, Science

129, 327 (1959).

. Science 130, 613 (1959).

P. Alexander, Atomic Radiation and Life

(Penguin, Baltimore, 1957).

. L. Pauling, No More War! (Gollancz, London,

1958).

. C. Buck, Science 129, 1357 (1959).

O ® N wm s W N

User’s Need of Scientific Information

What is the use of devising highly
expensive machinery for searching in-
formation, and spending a great amount
of money on its development, if we
have no clear picture of what the users
require? Who ought to benefit from
greater availability of information if not
the user? For whom is literature pro-
duced if not for those who read and
use it? '

The Royal Society Conference in
London in 1948, and still more strongly
the International Conference on Sci-
entific Information in Washington in
1958, clearly showed that the user must
be made the central focus of all re-
search in improvement of scientific in-
formation ‘methods.

Apparently the user wants only those
items that are of interest to him at that
moment. That means selection—elimi-
nation of superfluous texts (for in-
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stance, through abstracts); readable
texts (preferably not reduced on micro-
film); and easy access to the world’s
literature.

I do not claim to solve the problem
in this letter but I want to draw atten-
tion to the undiscovered possibilities in
the present set-up of abstracting services
and automatic searching systems.

It is quite wasteful, both of intel-
lectual manpower and money, to con-
tinue as we are now going. Far better
service could be produced by more
limited means. The greatest trouble
seems to lie in the very strength and
vested interests of the existing abstract-
ing services. There is, however, no
urgent need to put these aside; on the
contrary, through close cooperation of

these interests, duplication of efforts
might be avoided.

It would be worth while to consider
the establishment, in place of the many
hundreds of abstracting services in all
disciplines that now exist, of a limited
number of such services—one or two
for each branch of science. These
should not duplicate each other. These
services—with an excellent staff of ab-
stractors, obtained through combining
the existing services—would adequately
cover the field. These major abstracting
centers would be provided with the best
machinery available for searching the
literature. Moreover, these centers
would cooperate with a few regional
centers for translation of abstracts into
particular languages.
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The user would then place subscrip-
tions for abstracts in the subjects in
which he has a particular interest. The
abstracting services would use an inter-
nationally accepted classification sys-
tem, so that orders might be placed
without language difficulty. Such an
abstracting service, for instance, would
be able to supply abstracts covering
certain subjects in a certain country
during a certain period; or it would
meet broader requests, even requests for
complete coverage of scientific litera-
ture.

In those cases where the demand for
abstracts on a given subject is regular,
information could be obtained more
quickly through specialized national
centers which would receive copies of
the material abstracted at the interna-
tional centers.

For efficient operation, the abstract-
ing services should rely on national
depository centers of primary publica-
tions. These centers need not necessarily
be national libraries or the like, as these
do not exist in all countries, but could
be set up for each discipline in coopera-
tion with the international abstracting
services. Wherever possible, however,
central national services should be cre-
ated, if they do not yet exist, in order
to eliminate the possibility of duplica-
tion of work and, what is worse, loss of
primary material.

A selection of the more important
materials for abstracting would be made
by the national centers. The remainder
might be recorded in bibliographical
lists only.

I have not mentioned, so far, the
production of original literature. It
would be very difficult to eliminate pub-
lication in journals, conference reports,
and so on. If, however, everything pro-
duced is deposited nationally, there
would be no danger of loss (unclassi-
fied military reports and the like are not
discussed here). The abstracting serv-
ices would publish classified lists of
everything produced, whereas the con-
tribution itself need not be produced in
print but could be deposited only in
manuscript form. Any request for a full
paper—which a user would select from
the abstracts or lists—could be met by
supplying a photocopy or film of the
manuscript—or, if published, of the
periodical article.

As a first step towards the realization
of this program, a conference of the
editors-in-chief of some 25 of the big-
ger abstracting services should be con-
vened to study the possibility of reduc-
ing the number of services by pooling
manpower and money. Then the pro-
gram of national services for primary
publication should be studied.

Mention should be made here of the
work of the International Council ¢f
Scientific Unions Abstracting Board,
under the direction of Professor Boutry.
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In this organization the question of pub-
lication of scientific abstracts is under
constant discussion.

The International Federation for
Documentation could play an important
role as a central guiding and informa-
tion office on abstracting services and
translation centers.

W. VAN DER BRUGGHEN
International Federation for
Documentation, The Hague,
Netherlands

Perceptual Constancy

The very interesting findings by
Leibowitz and Hartman on develop-
mental changes in the magnitude of the
moon illusion [Science 130, 569 (4
Sept. 1959)] remain ambiguous in one
respect. The data of Fig. 1 indicate
that the illusion—that is, the disparity
between the perceived sizes of the hor-
izontal and overhead disks—diminishes
with increasing age. The authors at-
tribute this lessening of the illusion to
an increase in the phenomenal size
of the overhead disk; in other words,
the perceived size of the overhead disk
more nearly approaches its objective
size—that is, constancy. One could,
however, just as easily attribute the
shrinkage of the illusion to a decrease
in the apparent size of the horizontal
disk, which would mean that with in-
creasing maturity perception becomes
less constant, that one perceives the
moon at the horizon more nearly in
terms of retinal size. It is not safe to
say that the authors’ interpretation is
the logical one in the light of known
principles of perceptual development,
for, as C. E. Osgood [Methods and
Theory in Experimental Psychology
(Oxford, New York, 1953), pp. 227-
280] points out, the evidence on de-
velopmental changes in constancy is at
best inconclusive and at worst down-
right confusing.

One possible way of removing the
ambiguity is to test the authors’ con-
clusions in a size-distance constancy
experiment for objects in both the over-
head and horizontal positions. Such an
experiment might show (i) that con-
stancy increases with age for objects at
the zenith; (ii) that constancy decreases
with age for objects at the horizon; or
(iii), that both (i) and (ii) occur. I would
be willing to bet on (iii). Or the au-
thors might want to try out the related
hypothesis that individuals who habitu-
ally operate in three-dimensional space
—construction workers, circus aerialists,
aviators—are less subject to the moon
illusion than the rest of us horizontal-
oriented mortals.

JosepH CHURCH
Department of Child Study, Vassar
College, Poughkeepsie, New York
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Church’s argument is logical if one
assumes that the present state of re-
search on developmental changes in
perceptual constancy is indeed incon-
clusive. In Osgood’s discussion, the
confusion results from considering size
and brightness constancy together. Since
it has been demonstrated that the dif-
ferent constancies are most probably
mediated by different mechanisms
[H. Leibowitz, P. Chinetti, and J.
Sidowski. Science 123, 688 (1956)], it
seems advisable to evaluate size con-
stancy separately. In this context, the
studies cited by Osgood as well as the
more recent experiments referred to in
our original note indicate that size
constancy does improve with age, es-
pecially for distant objects. On the
basis of this evidence, we were led to
suggest the hypothesis proposed in the
original note rather than the alterna-
tive possibility that was suggested by
Church.

Church has also suggested that in-
dividuals who habitually make discrim-
inations with respect to objects outside
of the horizontal plane may demon-
strate a decreased moon-illusion effect.
We have made no systematic observa-
tions on this point, but it is relevant
to mention that two of the 19 adult
subjects demonstrated no illusion effect
whatsoever. Upon further questioning,
it was revealed that one of them had
worked as a forest ranger while the
other is an amateur pilot. Further ex-
perimentation is certainly indicated, but
the available data are in agreement with
part of Church’s hypothesis.

H. LemBowiTtz
THomMas HARTMAN
Department of Psychology.
University of Wisconsin, Madison

Ethology and Psychology

The title of the Sixth International
Ethological Conference, recently held
at Cambridge University, again focuses
attention on the problem of what to call
the rapidly developing science of ani-
mal behavior. The term ethology has
been defined by Tinbergen [in B. Schaff-
ner, Ed., Group Processes (Macy Foun-
dation, New York,1955)] as “the bio-
logical study of behavior.” Since psy-
chology in its modern sense is often de-
fined as “the science of human and ani-
mal behavior,” it is obvious that these
two terms overlap and may be almost
identical. '

This presents the possibility of a
jurisdictional dispute as well as an un-
real dichotomy of subject matter, and
one wonders why a new term should be
needed. The answer lies both in the
history and in the professional organiza-
tion of science. Psychology has con-
cerned itself primarily with human be-
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havior and only secondarily with the
behavior of the rest of the animal king-
dom. On the other hand, a zoologist who
concerns himself with animal behavior
does not like to call himself a psycholo-
gist, nor does the term animal behav-
iorist fit with the usual nomenclature
of subdivisions of biological science.
There is no term equivalent to “behav-
iorology”; this is one case where the
Greeks did not have a word for it.

Both ethology and psychology are un-
fortunate terms because of their deriva-
tion. Ethology originally meant the sci-
ence of character, whereas psychology
meant the science of the mind. Thus,

both are based on primitive scientific
concepts which no longer have much
use and do not describe modern science.
In addition, ethology is very similar to
ethnology, a term long used in a purely
human context to describe studies of
race. According to J. R. Charles, it is
linguistically permissible to pronounce
ethology with a long e, and this should
be done in order to make a greater
phonetic distinction between it and
ethnology.

There are two conventional ways of
subdividing the study of biology. One
of these is on the basis of taxonomic
groups—that is, ornithology, entomol-
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ogy, bryology, and so on. The other, a
more basic one, is based on phenomena
observed on different levels of organiza-
tion, with ecology at the topmost level
and genetics at the lowest, and with de-
velopmental biology (or, as it used to
be called, embryology) cutting across
all levels. The phenomenon of behavior,
defined as activity of an entire organism,
occupies a central position on the or-
ganismic level. Its study involves fac-
tors operating at all levels of organiza-
tion, and this provides a natural way of
unifying zoological science. The sci-
entist who studies behavior is likely to
be by training a geneticist, a physiol-
ogist, an ecologist, or a sociologist as
well as a psychologist, and he cannot
work effectively without some appreci-
ation of factors affecting behavior on
other levels. This interdisciplinary na-
ture of the study of behavior has been
often recognized in terminology by com-
bining the names of different fields of
science—for example, psychobiology,
sociobiology, psychogenetics, physiolo-
gical psychology, social psychology, and
so on. Most of these terms still describe
a field of interest rather than a profes-
sion, although they may eventually de-
velop into the latter.

No one can dictate what the eventual
usage will become. However, certain
principles should be kept in mind. One
is that we should define whatever names
we give to the science of animal behav-
ior in the broadest possible way, recog-
nizing that this science deals with gen-
eral phenomena affected by many dif-
ferent sorts of factors and cutting across
the conventional boundaries of profes-
sional training. Thus, ethology should
be defined as the study of behavior of
all animals, including man, thereby be-
ing a term equivalent to psychology
rather than excluding it. It would be
unfortunate for the development of the
science if it were confined to the study
of instinct and thereby became merely
one of the already numerous minor
schools of psychology.

It is also possible that workers in the
field of animal behavior will find that
their concepts have gone beyond the
original narrow definition of their sci-
ence, just as did the embryologists, who
found that development did not cease
with embryonic life but proceeded into
old age and death. By analogy, the sci-
ence of animal behavior might become
known as “behavioral biology.”

More important than terminology,
however, is the existence of important
behavioral phenomena and concepts ex-
plaining them which tend to eliminate
the somewhat artificial divisions of zoo-
logical science which have hitherto been
used in the organization of professional
training.

J. P. Scotrt
Roscoe B. Jackson Memorial
Laboratory, Bar Harbor, Maine
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Meetings

The British Association

The annual meeting of the British
Association for the Advancement of
Science, with a registration of about
3000 persons, was held this year in the
city of York, where the association held
its first meeting 128 years ago. At that
earlier meeting most of the visiting
scientists arrived by stagecoach or on
horseback. In the succeeding years the
association has held four other annual
meetings in York. The objectives of
this annual meeting of the British As-
sociation are to provide a platform for
leading scientists to present current re-
views of their areas of specialization, to
provide for discussion by workers of
problems which cut across scientific di-
visions, and to provide to nonspecialists
and the lay public discussion of scien-
tific advances in a comprehensible form.

Special features of the program in-
cluded a young people’s program, with
lectures on atomic energy, giant com-
puting machines. man and insects, and
dinosaurs and Darwinism. Given pro-
grams, involving 40 separate technical
films, constituted the scientific film pro-
gram. These selected films included
contributions from ten foreign coun-
tries as well as many from Great Brit-
ain. Three new general lectures, known
as the Lister, Darwin, and Kelvin lec-
tures, were presented. The Lister lec-
ture was an applied-psychology dis-
cussion by D. E. Broadbent, “Time to
React”; the Darwin lecture was a botan-
ical discussion by R. G. West, “The Ice
Age”; and the Kelvin lecture was a
microbiology discussion by S. Brenner,
“Building Viruses.”

Each of the 14 sections held a series
of technical sessions, and numerous
excursions were planned for afternoons
and for the week-end, which occurred
in the middle of the meeting. This is
held by custom from Wednesday to
Wednesday—a tradition established in
the early days so that those traveling
by stagecoach would not have to travel
on Sunday.

Special entertainment included a
garden party given by the city of York,
receptions and luncheons for foreign
guests, a symphony concert by the
Northern BBC orchestra, and a formal
banquet in the Muchan Adventurers
Hall. The president of the association,
Sir James Gray, gave his presidential
address, “The Proper Study of Man-
kind is Man,” at the opening session
on 2 September. This address and the
addresses of the section presidents will
appear in the current number of the
association’s publication, Advancement
of Science.

The Council of the Association has

ELECTROLYTIC
CONDUCTIVITY

EQUIPMENT

CONDUCTIVITY BRIDGES

Industrial Instru-
ments offers a
complete line of
electrolytic con-
ductivity bridges
for the measure-
ment and control
of solution con-
centration. Standard models are available
for use in conductive solutions ranging from
distilled water to concentrated acids or al-
kalis, and in all temperature ranges.

® 0 0 0 0 00 00 00 00000000020 00

CONDUCTIVITY CONTROLLERS

For steam generation,
water purification,
chemical processing
general lab work, and
wherever continuous
indication and/or
control of solution
conductivity is re-
quired Industrial Instruments has a wide line of
practical instruments designed specifically for
the job. Also available are conductivity recorders
in circular and strip-chart, single and multi-point
types as well as battery-operated units.

® © 0 0 0 0 0 0 00 0 00 00 00 0000 0

CONDUCTIVITY  CELLS

A single source for all

your cell needs. Body

materials in the wid-

est range of materials

. to meet every require-

- ment for temperature,

pressure and corro-

sion resistance. Com-

plete selection of cells designed to meet your

application requirements...no universal com-

promises. Nickel platinum, graphite, gold or tin

electrode materials as well as a comprehensive

selection of cell constants and ranges for every
measurement application.

Wrrite for your
personal copy of
our new Catalog #23.

Industrial

.

Instrurments.

Industrial
Instruments inc

89 Commerce Road. Cedar Grove. Essex County. N J

SCIENCE, VOL. 131



adopted a number of changes in gen-
eral organization structure, including
membership, meeting, and publication
activities, so the current year should
provide some interesting developments.
The new president for the coming year
is to be Sir George Thomson of Cam-
bridge University, who will give his
formal presidential address at the Car-
diff meeting in 1960. A number of
foreign guests attended and these were
recognized by the association and by
the city of York. The American Asso-
ciation for the Advancement of Science
was represented by Wallace R. Brode,
retiring president and chairman of the
board of directors.

WaALLACE R. BRODE
‘Department of State, Washington, D.C.

Forthcoming Events
February

18-20. National Soc. of Professional
Engineers, winter, Wichita, Kan. (P. H.
Robbins, NSPE, 309 Bancroft Bldg.,
Univ. of Nebraska, Lincoln.)

21-24. American Inst. of Chemical En-
gineers, Atlanta, Ga. (F. J. Van Antwerp-
en, AICE, 25 W. 45 St., New York 36.)

22-25. Technical Assoc. of the Pulp
and Paper Industry, annual, New York,
N.Y. (J. Winchester, TAPPI, 155 E. 44
St., New York 17.)

22—4. Scientific Management, 12th in-
tern. cong., Sydney and Melbourne, Aus-
tralia. (C. M. Gray, Federal Council of
the Australian Inst. of Management,
Western House, 83 William St., Mel-
bourne, C.1, Victoria, Australia.)

24-26. Biophysical Soc., 4th annual,
Philadelphia, Pa. (O. H. Schmitt, Bio-
physical Soc., Chairman, Program Com-
mittee, Univ. of Minnesota, Minneapolis.)

25-27. American Orthopsychiatric
Assoc., Chicago, Ill. (Miss M. F. Langer,
1790 Broadway, New York 19.)

25-27. Cell Physiology of Neoplasia
(14th annual symp. on fundamental can-
cer research), Houston, Tex. (Editorial Of-
fice, Univ. of Texas M. D. Anderson Hos-
pital, Texas Medical Center, Houston 25.)

26. Highway Geology, 11th annual
symp., Tallahassee, Fla. (W. F. Tanner,
Geology Dept., Florida State Univ., Tal-
lahassee.)

28-5. American College of Allergists,
Miami Beach, Fla. (E. Bauers, 2160 Rand
Tower, Minneapolis 2, Minn.)

29-3. American College of Surgeons,
Boston, Mass. (H. P. Saunders, 40 E. Erie
St., Chicago, Ill.)

29—4. Pittsburgh Conf. on Analytical
Chemistry and Applied Spectroscopy,
Pittsburgh, Pa. (L. P. Melnich, U.S. Steel
Corp., Monroeville, Pa.)

March

3-5. American Acad. of Forensic Sci-
ences, Chicago, Ill. (W. J. R. Camp,
AAFS, 1853 W. Polk St., Chicago 12.)

" 4-6. National Wildlife Federation, Dal-
las, Tex. (C. H. Callison, 232 Carroll St.,
NW, Washington 12.)
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PHOTOPERIODISM
AND RELATED PHENOMENA
IN PLANTS AND ANIMALS

AAAS Symposium Volume No. 55
Editor: Robert B. Withrow

Proceedings of the Gatlinburg Conference on Photoperiodism, 29
October—2 November 1957, sponsored by the Committee on Photo-
biology of the National Academy of Sciences—National Research
Council and supported by the National Science Foundation. Preface
by Alice P. Withrow.

57 papers by 75 authors. 6 x 9 inches, 921 pages, 256 illus., genera and species index,
subject index, cloth, 1959. Price $14.75. AAAS members’ cash orders $12.50.

The volume surveys the plant and animal facets of photoperiodism
and portrays a diversity of approaches in the study of photoperiodic
phenomena in a wide range of organisms. The various papers are
presented from the perspectives of the photochemist, biochemist,
plant physiologist, and zoologist and are by well-recognized members
of the various disciplines. This is a unique and stimulating contribu-
tion toward the understanding of photoperiodic function in the
biological kingdom, and it provides a fundamental basis for the
analysis of various parameters of the phenomenon.

CONTENTS

Photochemical Principals

Photocontrol of Seed Germination and Vegetative Growth by Red Light
Role of Chemical Agents in Photocontrol of Vegetative Growth
Photoperiodic Control of Reproduction in Plants

Growth Factors and Flowering
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6-13. American Otorhinologic Soc. for
Plastic Surgery, Miami Beach, Fla. (J. G.
Gilbert, 75 Barberry Lane, Roslyn Heights,
N.Y.)

7-9. Wildlife Management Inst., Dallas,
Tex. (C. R. Gutermuth, 709 Wire Bldg.,
Washington 5.)

7-11. American Soc. of Civil Engineers,
New Orleans, La. (E. S. Kirkpatrick,
ASCE, 33 W. 39 St.,, New York 18.)

10. Recent Developments in Poultry
Nutrition (Assoc. of Vitamin Chemists),
Chicago, Ill. (J. T. Sime, Director of Re-
search, Evaporated Milk Assoc., 228 N.
La Salle St., Chicago 1.)

13-14. American Otological Soc.,
Miami Beach, Fla. (L. R. Boies, University
Hospital, Minneapolis 14.)

14-16. American Railway Engineering
Assoc., annual conv., Chicago, Ill. (N. D.
Howard, AREA, 59 E. Van Buren St.,
Chicago 5.)

14-17. Positive Health of Older People,
forum, Miami Beach, Fla. (A. Mallach,
National Health Council, 1790 Broadway,
New York 19.)

15-16. American Broncho-Esophango-
logical Assoc., Miami Beach, Fla. (F. J.
Putney, 1712 Locust St., Philadelphia 3.)

15-21. Nondestructive Testing, 3rd in-
tern. conf., Tokyo and Osaka, Japan. (S.
Ishizaka, Scientific Attaché, Embassy of
Japan, 2514 Massachusetts Ave., NW,
Washington 8.)

17. Congress for Pharmacists, 2nd an-
nual, Jamaica, N.Y. (Congress for Phar-
macists, Public Relations Office, St. John’s
Univ., Jamaica 32.)

17-19. American Radium Soc., conf.,
San Juan, Puerto Rico. (ARS, 635 East
Union, Pasadena, Calif.)

17-19. Blood Platelets, intern. symp.
(by invitation only), Detroit, Mich. (Miss
S. A. Johnson, Henry Ford Hospital, De-
troit 2.)

17-20. International Assoc. for Dental
Research, Chicago, Ill. (D. Y. Burrill,
Northwestern Univ. Dental School, 311
E. Chicago Ave., Chicago 11.)

18-19. American Laryngological Assoc.,
Miami Beach, Fla. (L. Richards, Massa-
chusetts Inst. of Technology, Cambridge.)

20-23. American Assoc. of Dental
Schools, Chicago, Ill. (R. Sullen, 840 N.
Lake Shore Drive, Chicago 11.)

20-26. American Cong. on Surveying
and Mapping, Washington, D.C. (C. E.
Palmer, American Soc. of Photogram-
metry, 1515 Massachusetts Ave., NW,
Washington 5.)

20-26. American Soc. of Photogram-
metry, Washington, D.C. (C. E. Palmer,
ASP, 1515 Massachusetts Ave., NW,
Washington 5.)

21-24. American Acad. of General
Practice, 12th annual, Philadelphia, Pa.
(AAGP, Volker Blvd. at Brookside, Kan-
sas City 12, Mo.)

21-24. Institute of Radio Engineers,
natl. conv.,, New York, N.Y. (L. G. Cum-
ming, IRE, 1 E. 79 St., New York 21.)

23-25. Optical Spectrometric Measure-
ments of High Temperatures, symp., Chi-
cago, Ill. (F. Brech, Laboratories for Ap-
plied Science, Univ. of Chicago, 6220 S.
Drexel Ave., Chicago 37.)

24-25. Human Factors in Electronics,
1st annual symp. (IRE), New York, N.Y.
(J. E. Karlin, Bell Telephone Laboratories,
Murray Hill, N.J.)
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24-26. American Assoc. for the History
of Medicine, Charleston, S.C. (J. B. Blake,
c/o Smithsonian Institution, Washington
25.)

24--26. Aviation Education, 4th natl.
conf., Denver, Colo. (W. Kinkley, Super-
intendent of Schools, Aurora, Colo.)

26--27. American Psychosomatic Soc.,
17th annual, Montreal, Canada. (E. D.
Wittkower, APS, 265 Nassau Rd., Roose-
velt, N.Y.)

28-31. Exploitation of Natural Animal
Populations, symp., Durham, England.
(E. D. Le Cren, British Ecological Soc.,
The Ferry House, Ambleside, Westmor-
land, England.)

29-31. American Power Conf., 22nd
annual, Chicago, I1l. (R. A. Budenholzer,
Mechanical Engineering Dept., Illinois
Inst. of Technology, 3300 Federal St.,
Chicago 16.)

29-2. National Science Teachers Assoc.,
8th annual conv., Kansas City, Mo. (Miss
M. R. Broom, NSTA, National Education
Assoc., 1201 16 St., NW, Washington 4.)

30-31. Adrenergic Mechanisms, Ciba
Foundation symp. (by invitation only),
London, England. (G. E. W. Wolsten-
holme, Ciba Foundation, 41 Portland PI.,
London, W.1, England.)

31-1. Continuous Culture of Micro-
organisms, symp., London, England. (R.
Elsworth, c/o Ministry of Supply, Micro-
biological Research Establishment, Por-
ton, Salisbury, Wilts., England.)

31-2. American Gastroenterological
Assoc., New Orleans, La. (W. Volwiler,
Dept. of Medicine, Univ. of Washington,
Seattle.)

April

[-3. American Soc. of Internal Medi-
cine, San Francisco, Calif. (R. L. Richards,
350 Post St., San Francisco 8.)

1-3. American Soc. for the Study of
Sterility, Cincinnati, Ohio. (H. H. Thomas,
920 S. 19 St., Birmingham 5, Ala.)

I-4. Bahamas Medical Conf., Nassau.
(B. L. Frank, P.O. Box 4037, Fort Lauder-
dale, Fla.)

2. Paleontological Research Institution,
Ithaca, N.Y. (Miss R. S. Harris, 126
Kelvin Pl., Ithaca.)

2-6. American College of Obstetrics
and Gynecologists, Cincinnati, Ohio. (D. F.
Richardson, 79 W. Monroe St., Chicago 3,
I1L)

3—-6. American Surgical Assoc., White
Sulphur Springs, W. Va. (W. A. Altemeier,
Cincinnati General Hospital, Cincinnati,
Ohio.)

3-7. International Anesthesia Research
Soc., Washington, D.C. (A. W. Friend,
E. 107 St. and Park Lane, Cleveland 6,
Ohio.)

3-8. Nuclear Cong., New York, N.Y.
(P. Lange, Engineers Joint Council, 29 W.
39 St.,, New York.)

4-6. American Inst. of Electrical Engi-
neers, Houston, Tex. (N. S. Hibsham,
AIEE, 145 N. High St., Columbus 15,
Ohio.)

4-6. American Inst. of Mining, Metal-
lurgical and Petroleum Engineers (43rd
Natl. Open Hearth Steel Conf. and Blast
Furnace, Coke Oven and Raw Materials
Conf.), Chicago, Ill. (E. O. Kirkendall,
AIME, 29 W. 39 St., New York 18.)

4—6. American Oil Chemists’ Soc., Dal-
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las, Tex. (Mrs. L. R. Hawkins, AOCS, 35
L. Wacker Drive, Chicago 1, Ill.)

4-7. Atomic Exposition, New York,
N.Y. (Atomic Exposition, 117 S. 17 St.,
Philadelphia, Pa.)

4-8. American Soc. of Mechanical Engi-
neers, New York, N.Y. (D. B. MacDougall,
ASME, 29 W. 39 St.,, New York.)

4-9. American College of Physicians,
San Francisco, Calif. (E. R. Loveland,
4200 Pine St., Philadelphia 4.)

5-7. Instrument Soc. of America (Natl.
Chemical and Petroleum Symp.), Roches-
ter, N.Y. (H. S. Kindler, ISA, 313 Sixth
Ave., Pittsburgh 22, Pa.)

5-7. Naval Structural Mechanics, 2nd
symp., Providence, R.I. (E. H. Lee, Brown
Univ., Providence.)

5-14. American Chemical Soc., natl.,
Cleveland, Ohio. (A. T. Winstead, ACS,
1155 16 St., NW, Washington 6.)

6-8. Biochemistry and Pharmacology of
Compounds Derived from Marine Organ-
isms, symp., New York, N.Y. (R. F.
Nigrelli, Dept. of Marine Biochemistry
and Ecology, New York Aquarium, Sea-
side Park, Eighth St. and Surf Ave., Brook-
lyn 24, N.Y.)

6-8. Hyper-Environments—Space Fron-
tier (Inst. of Environmental Scientists),
Los Angeles, Calif. (M. S. Christensen,
IES, 6251 Marita St.,, Long Beach 15,

Calif.)
6-8. Radiofrequency Spectroscopy
Group, Nottingham, England. (J. E.

Ingram, RSG, c/o Dept. of Electronics,
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Telecommunications and Radio Engineer-
ing, Univ. of Southampton, England.)

6-9. Mineral Processing, intern. cong.,
London, England. (B. W. Kerrigan, Institu-
tion of Mining and Metallurgy, 44 Port-
land Pl., London, W.1, England.)

7-8. Cathode Protection, European
symp., Frankfurt am Main, Germany.
(Secrétariat du Symposium, Deutsche

Gesellschaft fur Metallkunde, Alteburger-
strasse 402, Koln-Marienburg, Germany.)

7-9. American Assoc. of Railway Sur-
geons, Chicago, Ill. (C. C. Guy, 5800
Stoney Island Ave., Chicago 37.)

7-9. Association of Surgeons of Great
Britain and Ireland, Birmingham, Eng-
land. (F. A. R. Stammers, 47 Lincolns Inn
Fields, London, W.C.2, England.)

7-9. Optical Soc. of America, Washing-
ton, D.C. (K. S. Gibson, OSA, Natl.
Bureau of Standards, Washington 25.)

8-9. American Assoc. of University
Professors, Detroit, Mich. (P. R. David,
Univ. of Oklahoma, Norman.)

8-9. Southern Soc. for Philosophy and
Psychology, Biloxi, Miss. (E. Henderson,
Florida State Univ., Tallahassee.)

8-11. American Dermatological Assoc.,
Boca Raton, Fla. (W. M. Sams, 308
Ingraham Bldg., Miami 32, Fla.)

9-10. Histochemical Soc., 11th annual,
New York, N.Y. (H. W. Deane, Albert
Einstein College of Medicine, Bronx 61,
N.Y.)

11-13. American College of Surgeons,
Minneapolis, Minn. (H. P. Saunders, 40
E. Erie St., Chicago 11, IlIl.)

11-14. American College Personnel
Assoc., Philadelphia, Pa. (M. D. Hardee,
Florida State Univ., Tallahassee.)

11-15. American Assoc. of Immunolo-
gists, Chicago, Ill. (C. Howe, Columbia
Univ., College of Physicians and Surgeons,
New York 22.)

I11-15. American Inst. of Nutrition,
Chicago, Ill. (G. M. Briggs, Div. of Gen-
eral Medical Sciences, National Institutes
of Health, Bethesda, Md.)

11-15. American Physiological Soc.,
Chicago, Ill. (R. G. Daggs, 9650 Wisconsin
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New York, N.Y. (L. B. Flexner, Dept. of
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