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Preparative Ultracentrifugation gives the ultimate
n fractionation according to size, density, or both

Density gradient (or zone) centrifugation is a rapidly developing
major technique for achieving separations by centrifugal means.

The method has many uses for separation, identification and
quantitation. It is ideal for analyzing cytoplasmic homogenates
...individual components from a mixture can be separated for
chemical or biological assay...materials of identical size but
differing slightly in density, or those of similar density but differ-
ing slightly in size, are readily distinguished and isolated.

The powerful
technique of

DENSITY GRADIENT
CENTRIFUGATION

STABILIZING DENSITY GRADIENTS

Gradients can be formed either before
centrifugation begins, by layering solu-
tions of different concentrations of a sub-
stance such as sucrose—or they can be
formed during centrifugation by the redis-
tribution of a material like cesium chloride
under the influence of centrifugal force.

Rate Separations —In this density
gradient method, particles migrate from
the top of the tube at different rates
depending on their size, shape and den-
sity. Slight differences in density can be
exaggerated by changing the density of
the solution in the centrifuge tube.

Equilibrium Separations — In this
method, particles seek their own density
levels in the tube and attain equilibrium
positions which are dependent upon den-
sity alone. Resolving power in separating
materials is dependent upon the magni-
tude of the density gradient.

S The standard equipment for doing density gradient work is the
/) Model L Preparative Ultracentrifuge (left) and SW-39 Swinging
! Bucket Rotor (above). The rotor operates at speeds to 39,000
rpm, generating 173,000 g at the outer tube edge.

Let the Model L with its outstanding ability to speed
through jobs—both routine and exotic—start working for you
now. Write for full technical information including: a description
of the instrument; an applications chart showing types of mate-
rials which can be run (with rotors, times, speeds and references);
a new paper summarizing density gradient techniques and how
to use them.

Address: Beckman Instruments, Inc., Spinco Division,
Stanford Industrial Park, Palo Alto, California, and ask for
Data File L-5.

Beckman:

Spinco Division
Beckman Instruments, Inc.

SALES AND SERVICE FACILITIES ARE MAINTAINED BY

$-GEA BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES



announcing

The 5th annual Symposium on Advances in Tracer Methodology
will be held at the Shoreham Hotel, Washington, D. C., on Friday,
October 20, 1961. Chairman: Dr. Sidney Udenfriend. No charge for ad-
mission. For program and advance registration, write to ‘‘Symposium’’,
New England Nuclear Corp., 575 Albany Street, Boston 18, Massachu-
setts. Sponsored by New England Nuclear Corp., Boston, Mass. and the
Packard Instrument Co., Inc., La Grange, Illinois.

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¢.



In the Laboratory . . . where optical quality counts
. - . the trend is to UNITRON Microscopes
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__ BINOCULAR
PHASE CONTRAST
BMPE  $490

BINOCULAR
INVERTED

BMIC $609
Polaroid Land Camera

Attachment
$15

BINOCULAR
AUTO-ILLUMINATION
$425

Attachable
Photomicrography Gradvated
Set Stage
ACA  $39.95 GR $31.50

MICROSCOPE
LAMP
IS $1475

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

chemistry and related fields. UNITRON also has companion INSTRUMENT COMPANY ® MICROSCOPE SALES DIV,
instruments for the metalworking industries. 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS,

Noted for optical quality . . . advanced optical and mechan- Please rush UNITRON's Microscope Catalog 4-T-4
ical design . . . unique and convenient operational features Name

. . . long wearing construction . . . attractive budget prices Coniaany

which include basic optics . . . these, together with years of s

proven instrument performance, are the reasons why . . .

THE TREND IS TO UNITRON!

City.
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NEW

TORSION DIAL BALANGES

with

EIGHT LOADERS

Torsion’s new line of weight-loading dial balances retains all the proved
advantages of the unique Torsion principle which eliminates knife edges
and guarantees long-lasting accuracy.

Since Torsion introduced the “fine weighing” dial over a year ago, users
have reported substantial savings in weighing time. Now Torsion has
added a “weight-loading” dial which enables the user to “dial in”
additional weights as described in the specifications for each new balance,

Both dials can be used without arresting the balance.

By using two dials, one for weight loading and one for fine weighing,
Torsion has cut weighing time even more.

With Torsion’s new two-dial feature, the time-consuming handling

of small, loose weights has been eliminated. In addition to faster weighing,
Torsion’s new dial balances with weight loaders minimize the possibility
of weights becoming inaccurate from rough handling.

Ask your laboratory supply salesman for a demonstration

or write for complete specifications.

Y. Torsion Balance Coryfiorny

Main Office and Factory: Clifton, New Jersey
Sales Offices: Chi., lll., San Mateo, Cal.

A TORSION MODEL DWL-3

Capacity: 200 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.02 gram graduations
(Readability: .005 g)

TORSION DWL-&

Capacity: 500 grams
Weight-loading Dial: up to 90
grams by 10 gram increments

Fine Weighing Dial: 10 grams by
.1 gram graduations

(Readability: .02 g)

TORSION DWL-2

Capacity: 120 grams
Weight-loading Dial: up to 9
grams by 1 gram increments

Fine Weighing Dial: 1 gram by
.01 gram graduations
(Readability: .002 g)

TORSION DWL2-1

Specifications are same as the DWL-2
except that this model has scoop

for seeds or other bulky material.



Visit us at
N.I.LH. Show
Booth 100

THE ()04l MOUSE CAGE...AND

THE MOST ECONOMICAL!

DISPOSABLE
CAGE

-18¢

YOUR CHOICE OF Proved in America’s

““CLEER-VUE” finest laboratories

PERMANENT-TYPE Modernize your lab routine this easy way ...

SUPPORTS save money, too! Try these disposable cages that cost

Made of nickel-plated steel to provide less than it costs to clean, maintain and
firm, safe support for S. . U. cages. Will iz : g

last indefinitely. store ordinary metal or plastic types. Tough, inert,

escape-proof plastic construction that you use

OR just once . . . then throw away! No fuss, no muss,

no bother. Always clean, safe, ready to use. Transparent

DISPOSABLE-TYPE for continuous observation. Used with ventilated

metal top and unique support systems.

SUPPORTS /l/ [ ,
* W éd. You can save personnel time and add

convenience, by nesting a quantity of cages before

you start vour experiments. Just lift off the

used cage at conclusion of the test and you have a
fresh, clean cage nested below! A great time-saver.
Complete S.1.U. cage system consists of: Disposable Plastic cage
bottom, nickel-plated steel top, cage support (permanent or
disposable type), aluminum food hopper, water bottle and stopper,
stainless steel feeding tube.

® Write for complete Bulletin and names

of exclusive distributors.

A sturdy, practical cardboard support with a perfo- DISPOSABLE LABORATO RY ‘QAG E S!' Inc.
rated record card on the front... Completely disposable. Division of Labline, Inc.
3070 W. Grand Avenue, Chicago 22, lllinois

Dept. C

tDeveloped by the Microbiology and Design Department of
Southern Illinois University, Carbondale, Ill. J : 5
Make a trial test and prove the economy and efficiency

Foreign and Domestic Patents Pending to yourself. Order the inexpensive Test Package at only $19.75 . . . enough for
*When purchased in quantities. CAT. NO. 9000 10 complete tests.

756 SCIENCE, VOL.. 134



STANDARD

33 KILOGAUSS
IN A 12" MAGNET

Fields up to 33 kilogauss, (0.7 inch gap, 1” diameter)
are attainable in the standard Model L-128 Electro-
magnet. This performance is achieved at only 5 KW
of power by the use of special alloy pole caps.
Even higher field strengths are possible in smaller
working gaps. Send for complete details.

Harvey-Wells Corporation, specialists in the field
of high precision electromagnets, is rapidly expand-
ing its engineering and field service staffs in order
to better serve our many customers.

Examples of recent custom magnets designed and
fabricated by Harvey-Wells Corporation include:
a magneto-hydro-dynamic, (MHD) magnet weighing
58,000 lbs; an iron-clad high field solenoid generat-
ing in excess of 50,000 gauss over a 2 inch diameter
with approximately 200 Kilowatts of power; a 90°,
25 inch radius, magnetic spectrometer magnet of
high precision; a 7 INCH GAP WIDTH, 20 KG
magnet with an 8 inchdiameter; A large precision
electromagnet optimumly coned down to a 15 inch
diameter to generate in excess of 30 kilogauss across
a 1 inch gap.

CUSTOM

To meet the power requirements of these special
magnets, a 20 kilowatt power supply with a stability
rating of 1 part in 105 will soon be added to our
standard product line. Custom engineered power
supplies as high as 250 KW, with slightly reduced
stabilities are also presently being designed.

Harvey-Wells Corporation is actively expanding their
group of specialists in magnet optics and invites
inquiries on beam handling systems as well as other
custom magnets or magnet system requirements.

Please use the coupon below for further information.

HARVEY-WELLS CORPORATION

- «w‘?‘* Magnetics Division, 43 Kendall St., Framingham, Mass.
e

| am interested in

NAME

POSITION

COMPANY

ADDRESS

CITY

HARVEY-WELLS CORPORATION P.O, BOX 189 FRAMINGHAM, MASSACHUSETTS TR 2-4365

22 SEPTEMBER 1961 157



tor fast, accurate

evaluation of

ultracentrifuge photo plates

A major pharmaceutical manufacturer recently investigated the use
of a Nikon 6 Optical Comparator for measuring and analyzing
ultracentrifuge photo plates. The performance was so impressive,
the unit was immediately purchased and added to the company’s
instrumentation facilities. The news travelled.

Within less than a month, a Nikon 6 Comparator was acquired by
a large hospital, and shortly thereafter, by several other hospitals
and by a food research laboratory. The Comparator, in each
instance, demonstrated a marked superiority over equipment pre-
viously used—greater speed and convenience, and greater accuracy.

The Nikon 6 Optical Comparator is essentially a macro projector
with a magnification range from 10x to 100x—extendable to 500x.
Any object, thing, substance, specimen, photo plate or slide placed
upon the stage, appears on its 12” screen as a sharp, bright, magni-

758

fied image, which can be observed by many people simultaneously
—studied, evaluated and precisely measured. And all of this can
be done comfortably in a normally lit room. The Model 6 Com-
parator is provided with surface as well as sub-stage illumination.

New laboratory applications for the Nikon 6 Comparator are
being constantly reported. In addition to the analysis of ultracen-
trifuge data, its use has been extended to many phases of chroma-’
tography, evaluating fringe patterns and reading electrophoresis
photo plates and cells.

You may have an inspection or measurement problem which lends
itself to the unique capabilities of the Nikon 6 Optical Comparator.
Why not tell us about it. Write to Dept. S-9.

[ReaRs)

Cesll NIKON INC., INSTRUMENT DIVISION, 111 Fifth Ave.,, N. Y. 3, N. Y.

SCIENCE, VOL. 134



Why doesn’t everyone package quantitative filter paper this way?

To safeguard the purity, cleanliness and freshness of its
quantitative filter paper, E-D takes an extra measure of
precaution — uses a special protective polyethylene wrap
} to seal out every trace of dust and dirt. It's an extra
guarantee of freshness and quality you just don’t get from
any other brand of quantitative paper.

E-D, the nation’s largest and most experienced producer of fine

Please send me free samples of the three new E-D
Quantitative Filter Papers (#60, #70, and #80).

filter papers, is your most reliable source for both quantitative and | -NAME
qualitative paper filters. It is the only U. S. producer with complete
pulp-through-product manufacturing process, assuring you of product
quality that meets or exceeds all government standards. E-D quanti- | SOMPANY
all your laboratory requirements.
We'd like to send you a sample box to prove to you that these indeed , ARRRESS
are the best of circles . . . the very finest quantitative papers you can
use. Just use the coupon.
CITY ZONE STATE

Rigid quality control techniques assure a one-in-a-
million chance that the ash content of a single circle
will ever exceed Federal & ASTM specifications.
Repeated analyses indicate a probability level P =99
that the ash content of a single circle will be less than
75% of the specification limit.

THE EATON-DIKEMAN COMPANY

MOUNT HOLLY SPRINGS, PENNSYLVANIA

|
|
|
|
|
|
|
|
|
|
|
tative paper is manufactured in 3 grades (slow, medium, fast) to meet :
I
I
|
|
|
|
|
[
|
|
|



accurate pressure measurement made easy!

OPEN END
McLEOD GAUGE

® ¢liminates capillary con-
tamir
COMPFesses g between
two mercury columns
adjusts micrometrically
for easier, more accurate
readi — on two scales:
0-10 mm. and 1-1000

micron

This Open End McLeod
Gauge features advanced de-
sign that simplifies the

former 2-tube system with

one direct read manom-
eter. No more closed end
capillary to complicate mat-
ters. No ¢l > of com-
pounding error in 2 measure-
ments. Micrometer adjust-
ment of the mercury me-
niscus is made poss

rubber 0" ring vacuum

sealed piston operating in

precision bore tube — per-

mitting more pre d-

#T10710 — Vacuum Gauge,

" Open End McLeod Type,

”'.r:‘t:e.s'iéhf.Maﬁometer | complete and ready for use,

and 5_}"’eaﬂy':f0r ilsé',* bu _ but without mercury . . .
ercury . $29.90 ea $69.50 ea.

free EMIL IVER (2.

20-26 N. Moore St., Dept. 427, New York 13, N. Y.
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Beckman~ D K'A

ersatile

world’s most 1

spectrophotometer

a
Observed Resolution
| |Siit Radius 24.0 In.
3 Beckman 94055 Lam|
\ RCA7zosooD;t§ctorn l’;:srgt N
1% N/ ec. Time Constan
2 Full Slit Helght et
;—-‘/",
0
180 200 220 240 260 280 300 320 340 360

Wavelength in Mu

PRECISION PERFORMANCE . . . With outstanding wave-
leng‘th and photometric repeatability, resolution of

12 at 180 mu (Far UV DK-A) or better than 1 A

at 220 mu (Standard DK-A), and stray light less
than 0.83% at 170 mu (Far UV DK-A) or less than
0.1% at 220 mu (Standard DK-A).

Beckman®

widest continuous range...
from far-UV through near-IR

The new series of Beckman DK-A Ratio Recording
Spectrophotometers answers all your spectro needs in
the widest continuous wavelength range availablé, The
Far UV DK-A offers a range of 170-3500 mu. The
standard model covers the 185-3500 myu span. Both are
available in the DK-1A (strip-chart recording) and
DK-2A (flat-bed recording) versions. And to meet your
diverse application requirements, Beckman has the most
complete line of cells and other spectrophotometer
accessories.

For complete details, call your Beckman laboratory
apparatus dealer or write direct for Data File 38-38-03.

GREATEST VERSATILITY . .. with widest continuous wave-
length range, multlple wavelength scale expansions,
7 separate scanning times, and instant selection of
11 different chart ordinate presentations for linear
transmittance,linear absorbance,differential,expanded
scale, and direct energy recording.

EASIEST TO OPERATE...with entire recorded spectrum
visible at all times, rapid source and detector switching,
and convenient sample compartment. Operation easily
and quickly learned.

INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS INSTRUMENTS DIVISION
Fullerton, California



AUEEIEY New, Versatile Laboratory Aids THAT SAVE TIME & LABOR!

WL VISIT OUR BOOTH (#96) at the N.I.H. SHOW!
The VARIGRAD 1 FRACTION COLLECTORS

VARIABLE GRADIENT MIXER Refrigerated
FOR CHROMATOGRAPHY

room, refrigera-

A unique apparatus FOR ated ||fr°'!‘ column

PRODUCING PRECISELY-CONTROLLED to collecting tubes
AND REPRODUCIBLE GRADIENTS

...on casters...
Developed at the National Institutes of Health

glassware and
©® Makes small changes in specific portions of an elution

" turntable tempera-
ture-controlled.

gradient to improve resolution in certain regions of

chromatograms.

OTHER MODELS (for
every program and
budgetinclude
CONTINUOUS (for
long-term or over-
night use) and
SECTIONAL (for
processing during
fraction collecting).

® Presentsgradientdata for duplicationinany laboratory.

® Single apparatus can be used to supply identical gra-
dients simultaneously to several columns.

® Any number of independent gradients of different
molecular or ionic species can be produced simultane- "¢, i Buterin 5-3-6000
ously. for complete information

arpararvs svanaee o | The MICROPUMP =
zone EleCIrophoreSIS Regulates flow of solvents .

with PAPER, STARCH, AGAR and through chromatographic columns
almost all other known media! at a pre-set constant volume.

One basic migration chamber can be adapted to
all media * Full line of D.C, power supplies * Agar
cutters for preparation of
immuno slides.

Send for Bulletin $-3-4000
for complete information

Features:

© CONSTANT FLOW RATE of buffer solution

° l;;ADJUSTABI.E VOLUME from 25 ml to 950 ml/
our

o ALL COMPONENTS, which are in contact with
the solvent, are made of teflon or glass

® Designed for CONTINUOUS DUTY
o EXCEPTIONALLY LOW COST

Send for Bulletin S-2-6000
for complete information

Send for Bulletin
5-3-1000 for
complete information

FOR AUTOMATIC ULTRAVIOLET
MONITORING OF
CHROMATOGRAPHIC ELUENTS

UVISCAN

CONTINUOUS FLOW UV MONITOR
For Use with all Fraction Collectors

STARCH GEL VERTICAL
Electrophoresis Apparatus

For direct insertion
of liquid samples
without paper or
starch granules.

® Samples can be re-
solved into more
zones than with paper
electrophoresis with-
out overlapping of
components.

® 10 samples, 0.040
to 0.045 ml can be
processed simultane-
ously, or 1.6 ml in a
single slot.

® Special lucite stand

to fit in refrigerator.  Send for Bulletin S-3-1070
for complete information

UVISCAN mokes possible speedier identification of
compounds with great accuracy and auvtomatically in-
dicates, on a recorded chart, the test-tube in ‘which
the desired compound is contained.

* Amplifier yields signal from 0.05 to 4 Optical Den-
sity. Easily accessible Flow Cell with adjustable light-
path from 1 to 10 mm. ® Minimum volume 0.125 ml.
* High Stability. During 24 hours the baseline will
remain constant within 0.5 mv, * Wave Length from

240 to 280 millimicrons * Linear or Logarithmic Re- ; B
corders available. Send for Bulletin $-3-5000 .
for complete information

e Bochler Laboratory Aids ~ LABORATORY APPARATUS |
O B as . ROTARY EVAFOMIX T BUCHLER INSTRUMENTS, INC.
HAS:T:::;%RSERS CHLORIDOMETERS INSTRUMENTS 514 West 147th Street, New York 31, N. Y.
W

ADirondack 4-2626 »

PRECISION INSTRUMENTS
762 SCIENCE, VOL. 134




AMSCO

Microbiological —
Equipment

FREEZE DRY EQUIPMENT

Models for laboratory, pilot plant and production. Used for

the preservation and concentration of labile substances. /H ®
WATER STILLS and DEIONIZERS

STILL capacities from 14 to 500 gal./hr. Steam, Electric or
Gas heat. Automatic or manual controls.
DEIONIZERS — Complete line ranging from 2 to 1000 gal. /hr.

STERILIZERS

Pressure Steam, Ethylene Oxide and Combination ;;N
models. Chambers 16’ x 16’ x 24"’ to 60"" x 66" x 120" '®
CONTINUOUS CULTURE APPARATUS

“Biogen’’ Continuous Culture Apparatus produces microbial
cells and /or their byproducts on a continuous or batch basis
under precisely controlled conditions.

DRY BOXES

Flexible Film disposable chamber. Economical, efficient and
easy to use. Ideal for laboratory and production.

GERM-FREE LIFE APPARATUS

Flexible Film Isolators for operating, rearing and transfer
of germ-free animals. Economical, disposable chamber.

For good reason more and more universities, pharmaceuticals
and industrials confidently specify AMScoO Freeze Dryers,
Sterilizers, Water Stills and other specialized microbiological
equipment. Each is designed and built to accomplish a specific
job better . . . more dependably . . . and with less time and
attention from the staff.

If you have a problem in the area of technical microbiological
equipment, a letter to our Scientific and Industrial Department
may lead to its economical resolution.

Meanwhile we’ll be happy to send along literature on any of
the equipment illustrated.

SCIENTIFIC AND INDUSTRIAL DEPARTMENT

AMERICAN
STERILIZER

ERIE+*PENNSYLVANIA

World's largest designer and manufacturer of Sterilizers,
Operating Tables, Lights and related technical equipment
for hospitals, industry and the biological sciences

22 SEPTEMBER 1961 763



IMPORTANT
NEW GHEMIGAL
GATALOG

from America’s fastest growing
producer of laboratory chemicals

Probably your files are already jammed with
chemical catalogs—but here’s one you
really should add to the top of the stack!

SCOPE — During the past several years, MC&B
has risen to a position as one of the nations
leading suppliers of organic laboratory chemicals.: T : ‘ -
In addition, MC&B offers a large line of __Matheson Coleman & Bell
inorganic reagents and elements, and a very - _
comprehensive line of stains and indicators. Our
line of laboratory compounds brings the total
listings to almost 5000 items. We are basic
manufacturers of many of these items,

and every lot of every item is checked by our
control laboratory.

NEW ITEMS — The busiest people at MC&B are
the analytical chemists, organic synthesis
specialists and engineers who staff our
New Products Group. They’re busy developing the
new items that you tell us are important

to your work. The new catalog contains several
hundreds of these new listings, including a
unique line of Chromatoquality Solvents. Many of
these items are not available elsewhere.
Because of the completeness of the line, the
exclusive items, and the outstanding

service offered by our distributors, we suggest
that the MC&B catalog be consulted in every
important chemical buying decision. Phone your
MC&B distributor for a copy, or mail the coupon

C:B Matheson Coleman & Bell
Division of The Matheson Company, Inc.
Norwood (Cincinnati) Ohio; East Rutherford, N. J.

Matheson Coleman & Bell
P.0.Box 85C East Rutherford, N. J.
Please send your new MC&B Chemical Catalog

|
|
|
:
Name |
|
|
|
|
1

Firm
Address
City & State

0 S e e e e e e e e
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A budget-priced nuclear experiment and demonstratmn teaching aid is pictured above. This complete set is ideal for hlgh school and
college laboratories, lecture halls and classrooms. One of its radioactive sources (Radium D+E) has a half-life of about 22 years, but

~ what about the half-life of the ratemeter in the hands of enthusiastic high school students and college freshmen?
_ Llonel/Antort has designed a sturdy, “student-proof”, frill-free ratemeter and accessories that can stand the punishment of years
of school service. The “Atomic Curriculum Aide" is so versatile it can be applied to almost any atomic physics, chemistry or biology
expenment requiring nuclear radiation measurement You Il find that the “half- hfe“ of your expenmenta! and teaching equipment

- will increase manyfold with the Lionel 457.

. The price for the complete set is only $194.50 f.o.h. our piant Delwery can be made ln 3 ta 4 eeks Yuu may order now, or send
;ﬁ-, ‘( for our complete catalog.  Write Dept. 457 (S)

LIONEL ELECTRONIC LABORATORIES

: {Formerly Anton mec'
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H ITAC HIi Electron Microscopes

featuring
the new HU-11

Hitachi, Ltd. of Japan, in advance of world-
wide competition, announces the successful pro-
duction of the HU-11, the latest in eclectron
microscopes.

The new HU-11 is an enlarged, high effici-
ency electron microscope, guaranteed 8-10
Angstrom Unit resolution, capable of probing
the very basic structure of matter. This is pos-
sible in the HU-11 because it is equipped with
a chromatic aberration compensating lens sys-
tem, a development uniquely Hitachi.

Other improvements include an enlarged spe-
cimen chamber facilitating handling of acces-
sories, an exhaust system trap reducing contami-
nation to a minimum (therefore eliminating the
need to disassemble the column), increased ex-
posure area of photography permitting record-
ing of high resolution diffraction rays.

...and presenting the HS-6

Hitachi's outstanding HS-6, the permanent
magnet electron microscope, is equipped with
four lenses (condenser, objective, intermediary,
projection) with a resolving power reaching 25
A.U. upwards and ensures an electron optical
magnification continuously changeable from
2,000x to 20.000x.

The HS-6 is proving itself doubly invaluable
photographically as an electron diffraction
camera using an additional specimen stage and
as the so-called ‘*‘selected area™ diffraction
camera. (Camera chamber is loaded with 18
cassetles permitting 36 successive exposures.)

Simplicity of operation, mechanics and cir-
cuitry make the HS-6 the ideal instrument
for researchers in the most sensitive medical
and biological fields.

o [
M’_L—w For more detailed information get in 1ouch with

ERB & GRAY SCIENTIFIC, INC.

T 3 Jox 854 S. Figueroa St., 5927 Riverdale Ave.,
Cable Address: "HITACHY"” TOKYO Los Angeles 17, Calif. New York 71, N.Y.
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More speed, flexibility and reading ease
than any other integrating recorder

Accurate, quantitative analysis of any variable that depends on the
precise measurement and integration of the curve may be obtained with
the TI Integrating Recorder. The integrator channel is installed as a
second channel in a standard wide-grid, single-channel servo/riter
recorder. It consists of a special potentiometer-amplifier-servo arrange-
ment and activates an overlapping “area trace” automatically and simul-
taneously with the signal trace.

Different maximum count rates from 300 to 100,000 are readily
obtained through an adjustable gear system. The counting rate
linearity is = 0.5% of full scale up to 40,000 counts per minute.

Note that the integrating signal utilizes the full chart scale to provide
faster, easier reading. Traverse of the full scale represents 1,000 counts.
If the integral exceeds 1,000 counts, the integral “folds” and completes
its excursion in the opposite direction. You may reset the pen to either
margin between each peak or at the start of each integration for easier
interpretation. The integrating circuit may be set to any assumed zero
point in the span of the recorder signal.

The Integrator Recorder is offered with either portable or flush-mounting
servo/riter recorders. Or, the Integrator Unit may be factory installed in
your existing wide or dual chart servo/riter recorder. In fact, many
flexible arrangements are possible . . . let TI’s recorder engineers work
with you on specific applications.

Write for complete information . ..

PLANTS IN HOUSTON

*A Trademark of Texas Instruments

APPARATUS DIVISION ’ TEXAS I N ST R-U M EN TS

AND DALLAS, TEXAS

INCORPORATED
3609 BUFFALO SPEEDWAY
P. 0. BOX 66027

HOUSTON 6, TEXAS



ECONO-GAGE

presents
the disposable

cage that stands

by itself...

added to the line that stands by itself

The New Disposable Econo-Cage #21,
Pictured Above, Brings To Animal Care
A Rigid Plastic Disposable Cage That
Spells Real Economy. It Stands By Itself
Requiring No Expensive Supports That
Prevent Full Visibility. Designed Pri-
marily For Mice, The Cage Is 11%2” X
712" X 5" Deep. The Floor Area. Of
84 Square Inches Will Adequately House
Up To 12 Mice. All 20 Series Lids Fit
The New Disposable Econo-Cage #21.

ECONO-CAGE #50 SERIES

The new 50 Series Econo-Cages and
lids are designed for Hamsters or rats.
Dimensions are 127" X 147" X 638"
deep with room for 11 adult Hamsters
per cage. The cages are available in clear
Acrylonitrile-Styrene Copolymer—
Econo-Cage #53, Linear Polyethylene
—Econo-Cage #54 and Polypropylene —
Econo-Cage #55. All 50 Series lids fit
interchangeably on 50 Series cages.

ECONO-CAGE #40 SERIES

Number 40 Series cages can be used in-
terchangeably for Hamsters and/or rats.
#43 is made of clear Acrilonitrile-Sty-
rene-Copolymer, #44 of Linear Poly-
ethylene and #45 of translucent Poly-
-propylene. All 40 Series lids are standard

¥2" mesh designed for rat housing and
fit interchangeably on all 40 Series cages.
All 30 Series lids also fit all 40 Series
cages but have the 5" for mice.

ECONO-CAGE #30 SERIES

Number 30 Series cages are designed as
breeding and holding cages for mice.
The over-all dimensions are 19” X 1012 "
X 518" deep. Cage #32 is made of fiber-
glass, reinforced by plastic. Cage #33
is made of clear Acrylonitrile-Styrene
Copolymer. Cage #34 is made of linear
high density Polyethylene. Cage #35 is
made of Polypropylene. All 30 Series
lids are interchangeable on 30 Series
cages.

ECONO-CAGE #20 SERIES

Econo-Cages in the 20 Series are de-
signed primarily for mice. Over-all
dimensions of the cages are 11%2” X
72" X 5”. This cage is used for housing
animals during experimentation and also
as a one-to-one and two-to-one breeding
cage. The cages are available in Poly-
styrene — new disposable Econo-Cage
#21, Fiberglass, reinforced plastic —
Econo-Cage #22, clear Styrene-Acrylo-
nitrile Copolymer — Econo-Cage #23,
transculent Linear Polyethylene—Econo-
Cage #24, autoclavable Polypropylene—
Econo-Cage #25 and Polycarbonate Res-
in — Econo-Cage #27. All 20 Series lids
are interchangeable on 20 Series cages.

GENERAL PURPOSE ECONO-CAGE #12
Over-all dimensions of the Econo-Cage
general purpose unit are 112" X 8” X
6” deep. This cage is designed especially
for laboratories with changing animal
use requirements. It can be used to house
mice, Hamsters, rats and guinea pigs.
Because of its versatility, it is ideal in
teaching situations. The cage is available
with or without windows. It is made of
fiberglass reinforced polyester plastic. All
#12 lids can be used on General Purpose
Cage #12. .

ECONO-RESTRAINING CAGES

#90 SERIES

The small Restraining Cage #88 can be
varied from 2” to 3%5” in length and is
114" wide. Econo-Cage #90 can be
varied from 4%2” to 6” in length and is
212" wide. Econo-Cage #91 can be
varied from 5” to 7” in length and is
3” wide. All these units can be cleaned
chemically or with hot water. They are
not autoclavable.

FOR MORE INFORMATION ABOUT THE
LINE THAT STANDS BY ITSELF, write:

elcloln o Econo-cace DIVISION

MARYLAND PLASTICS, INC.
-|clalgle

9 East 37th Street,
New York 16, N. Y.




FREEZE-DRY IN TRAYS
With the VirTis Mechanically Refrigerated
Freeze-Mobile

Features
B AUTOMATIC SAMPLE FREEZING

B INDIVIDUALLY CONTROLLED
SHELF HEATING

LARGE CAPACITY

FULL SAMPLE VISIBILITY

Freeze-drying in trays is the method employed by the pharmaceutical industries for large scale production
of heat labile biologicals. Now, VirTis offers this convenient procedure to the research laboratory. The VirTis
Mechanically Refrigerated Freeze-Mobile, equipped with the Tray Drying Chamber, provides a fully automatic
system for processing volumes up to seven liters at one time. Materials to be dried are simply poured directly
.into the three stainless steel trays provided, or they are filled into suitable containers such as serum bottles.

Samples are frozen automatically on the refrigerated shelves. Precisely controlled drying rates are easily ob-
tained with thermostatically controlled heat input to samples during freeze-drying.

Tray drying effects enormous economies in both time and material. Large volume dehydrations can be set up
in less time than connecting a few ampoules to a manifold type freeze-dryer requires. And dry ice-solvent costs
and inconveniences are eliminated.

For special applications, the Tray Drying Chamber may be removed from the Freeze-Mobile cabinet'and re-
placed with a manifold or other type of freeze-drying chamber. Two electrical connections are all that are
needed to operate this fully mobile, remarkably compact instrument.

For full details on the Mechanically Refrigerated Freeze-Mobile, Model No. 10-145MR-TR, write:

THE VirTis COMPANY, INC. GARDINER, NEW YORK
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which cbmmdtograpb suits your needs?

Now F & M offers all these gas
chromatographs and accessories.
Choose the ones that meet your re-
quirements: @) Model 609 Gas Chro-
matograph with flame ionization de-
tector. Ultra-sensitive (parts per bil-
lion) instrument. Gives no signal for
water nor permanent gases. Operates
isothermally or with programmed
temperature to 300°C ) Model 500
High Temperature Gas Chromato-
graph. Operates isothermally or with
programmed temperature to 500°C.
Ideal for analyses of wide-boiling
mixtures. @@ Model 300 Gas Chro-
matograph. Offers same features as
Model 500, but operates to 300°C.
© Model SI-4 Solid Sample Injector
for introducing solid samples into gas
770

chromatographs. @) Model GV - 10
Gas Sampling Valve for introducing
gaseous samples into gas chromato-
graphs. @ Syringes for introduction
of liquid samples into gas chromato-
graphs. @ Model 1609 Flame Ioniza-
tion Detector Attachment for Models
500 and 300 gas chromatographs.
© Model 609FD Fraction Delivery
System for Model 609 gas chromato-
graph. Sends part of gaseous sample
to detector, the rest to a collection
vessel. @) Chart paper for use with
recorders. @) Model 50 Automatic
Attenuator. Holds peaks “‘on scale”
during a run. ) Model T-300 DC
Power Supply with 300 ma. output.
0 Model 40 Linear Temperature
Programmer. Increases temperature

of heating equipment linearly, or
holds it constant. ) Column pack-
ings. A wide range of materials for
various types of separations.

\B See F & M instruments

on display at the 9th
Detroit Anachem Conference,
Wayne State University, October 16-
18.

* Call or write today for further
information about F. & M gas
chromatographs and accessories.

F & M SCIENTIFIC CORPORATION
Starr Road and Route 41 « P. 0. Box 245

Avondale, Pennsylvania » COlony 8-2281

SCIENCE, VOL. 134



“Porter-Blum”
ULTRA-MICROTOME

+Patented

ALSO CUTS COSTS!

The “Porter-Blum” is the inexpensive precision
instrument for electron- and light-microscope
preparations. This ultra-microtome, known as
“the standard in its field,” will cut serial sections,
or alternate thin and thick sections, of the highest
uniformity and at the lowest possible cost. Its
purchase price is below what you would expect to
pay for an instrument of this quality, and its re-
nowned trouble-free operation keeps maintenance
costs to a minimum even under constant use.

The “Porter-Blum” will section a wide range of
difficult materials such as bone, teeth, soft met-
als, plastics, fibers, hard rubber, etc., as well as
all types of biological and plant tissues. Finger-
tip control permits ‘“dialing’” required thicknesses
from 1/2 to 1/40 micron. The unique ‘“‘by-pass”
feature enables the operator to cut sections thick-
er than 1/2 micron when desired. Before you pur-
chase any ultra-microtome, investigate the quality
and economy available with the “Porter-Blum.”

Please ask for Bulletin SC-9MT

Ivan Sorvall, Inc.

Norwalk, Connecticut

22 SEPTEMBER 1961
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HIGH-RESOLUTION, ALL-PURPOSE JEM-6A
ELECTRON MICROSCOPE FROM FISHER

Now, Fisher Scientific is your exclusive United States and Canadian
source for electron microscopes, related instruments manufac-
tured by Japan Electron Optics Laboratory Co., Ltd. Model JEM-6A
gives you resolving power up to 8 Angstroms for physical, chem-
ical and metallurgical work... 12 A is routine. Direct magnification:
continuously variable from 600X to 200,000X, providing photo-
graphic magnifications above 1,000,000X. Accelerating voltages of
50, 80 and 100 KV are extremely stable. With accessories, you heat
specimens to 1000° C; cool them to -140° C; put them under ten-
sile stress while inside the JEM-6A. A 16-mm camera films changes
in crystal structure. You can record electron diffraction pattérns of
1-micron fields . . . make direct-reflection photographs of surface
structure. For full details, call your Fisher branch, or write Fisher
Scientific Company, 139 Fisher Building, Pittsburgh 19, Pa.

. F-195
ZINC OXIDE SMOKE 80,000X

@ FISHER SCIENTIFIC

World’s Largést Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals
Boston « Chicago « Ft. Worth « Houston « New York * Odessa « Philadelphia « Pittsburgh ¢ St. Louis « Washington « Montreal » Toronto
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It's NEW . . . it's UNIQUE! It’s higher in strength,

lighter in weight, easier to handle—and provides the

best protection that reagent acids ever had. This

ase distinctive shipping case of shock-absorbing ex-
panded polystyrene is a development of Baker &

' Adamson packaging research. It provides superla-

®
. tive protection in shipping and storage, and is avail-
O I ‘ I a 1 - able only with B&A “C.P.” Acids and Ammonia.
Enthusiastic reports from B&A “C.P.” Acid
users, large and small, point up such features as
protection in transit . . . compact size . . . easier

stockroom handling . . . simplified distribution to
scattered locations.

When empty, these non-returnable
polystyrene cases also offer interesting
possibilities for use at home, in the labo-
ratory, in many places. You’ll
be intrigued by the things you
can do with them.

Specify B&A “C.P.” Acids
on your next order and get
the all-new, foam containers
as a bonus!

The Finest
in Shipping Cases

Exclusive with the
Finest in “C.P.” Acids

Safer! This new case cradles bottles in a form-
fitting polystyrene foam cushion that smothers
shocks, prevents breakage. Meets the most strin-
gent ICC requirements. Case is chemical and
weather-resistant, too—ideal for outdoor storage.

Lighter! The polystyrene case is much lighter than
old-style cases; weighs less than 11 lbs. with empty
bottles. Easier to lift and move. Costs less to ship.

Easier to Handle! Convenient finger grips, light
weight, and cube shape make the case easy to han-
dle. Tops and bottoms interlock for safe stacking.

Order these B&A Reagents in the Case for Quality—
Hydrochloric Acid, “‘C.P.””, Reagent, ACS

Nitric Acid, ‘‘C.P."”, Reagent, ACS

Sulfuric Acid, ‘‘C.P.”’, Reagent, ACS

Ammonium Hydroxide, “‘C.P."””, Reagent, ACS

Acetic Acid, Glacial, 99.7 %, Reagent, ACS

Also:
Nitric Acid, 40° Be., Technical
GENERAL CHEMICAL DIVISION Acetic Acid, Glacial, U.S.P.
40 Rector Street, New York 6, N.Y. Perchloric Acid, 70%, Reagent, ACS

Perchloric Acid, 60%, Reagent, ACS
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The Vanguard
Model 1000 VOLUMATIC
Fraction Collector /

.
3

The Vanguard VOLUMATIC is a completely transis-
~ torized self-contained unit employing an advanced
technique for volumetric collection of chromatographic
separations. Hold-up' and mixing in volumetrically
controlled separations are virtually eliminated when
fractionation is performed with the Vanguard VOL-
UMATIC. Using a unique principle of repetitive cuts
for a single separation, in conjunction with a photo-
electric sensing device, the VOLUMATIC will collect
from one to ten times the siphon volume in each test
tube. The operator merely dials the number of times
he wishes the siphon to fill and discharge before ad-
vancing to the next test tube. Employing this technique
for collection of 5 X siphon volume for example, only
the hold-up present from the last one-fifth of the first
fraction is mixed with the first one-fifth of the second
fraction, an 80% reduction in mixing.

Transistorization of all components assures absolute
reliability of operation and allows continuous cold-
room operation without modification.

The cast aluminum instrument cabinet affords the

P.O. Box 244
La Grange, lllinois
FlLeetwood 4-5656

774

strength and rigidity needed for large columns and
ancillary equipment, yet the entire unit weighs less
than 50 lbs. Positive indexing of the stainless steel dis-
pensing head to succeeding inner rows is achieved
through mechanical gating which assures continued
reliability. Compact size (25 in. wide x 30 in. long x
6 in. high) promotes maximum utilization of valu-
able laboratory and cold-room space. Heavy gauge,
large capacity aluminum turntable (245 samples in
13mm. or 15mm. size) is supplied with handle and
base-mounted rubber feet for easy removal and use
as test tube tray. :

Interchangeable turntables for 13mm., 15mm. and
18mm. test tubes are offered as standard accessories.
To meet varying requirements a complete selection of
siphons is also available. To increase the versatility of
the Vanguard VOLUMATIC, transistorized time and
drop counting plug-in units are also available.

Complete unit including siphon and turntable of
choice with 4 ft. column support rod priced at $695.00,
F.O.B. LaGrange, Illinois.

INSTRUMENT COMPANY
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WARING
COMMERCIAL BLENDORS

ARE SERVING FIRMS AND
LABS IN THESE FIELDS

INKS—Detergents to reduce pen clogging
CEMENT—Waterproof cement testing and
mildew repellent concrete
CERAMICS—Kaolin and clay slurries
COATINGS—Films, TV tubes, recording
tape, adhesive compounds, duplicating
machine emulsions

COSMETICS—Shampoos, nail polish, deo-
dorants, powder, hand cream, hair dyes,
aerosol hair spray and shaving lather

ELECTRONICS—Cathode ray tube coatings

FERTILIZERS—Both liquid and dry, seed re-
search, plants, cross-pollination, crab grass
killer development

FOOD PROCESSING—Relishes, herb and con-
diment blending, dressings, dog foods

GENERAL LABORATORY USE—Experimental
dispersions, emulsions, polymers, slurry
and solutions

HOMOGENIZING TEMPLATE EMULSIONS—Sheet
aluminum, stainless steel

INSECTICIDES—Repellents and killers

INSULATION—Rock wool-fiber glass, asbes-
E tos, ground glass beads
v PAINT—Color sampling, water-base, rub-
s e H A R D L A ’ ber-base, waterproof, enamels

PAPER—Waste paper evaluation, pulping
wood fiber, coatings

S c l E N T I F l c | PETROLEUM—High octane fuel, additives,
grease, detergent motor oils
' j PLASTICS—Experimental mixes, color test-
ing, powder and resin blending

L 1 PRINTIN — ing, f
INSTRUMENT e =
» & 4 RUBBER—Latex, sponge, synthetic

TEXTILES—Strength tests for synthetics,
Nylon, Orlon, Dacron, wool and cotton

TOBACCO—Chemical analyses, homogen-
ized, experimental blends, mixtures

VINYL—Upholstery bases color sampling

WARING PRODUCTS
Good mixer, yes ... but hardly the tool for the CORPORATION

many blending, mixing and grinding requirements WINSTED+CONNECTICUT
of today’s scientific laboratory. To meet these RSy of

Dynamics Corporation of America

requirements Waring designs and e e e e
GENTLEMEN:

manufactu res a speC|a| Ized Ilne Send me complete information on your Blendors for labora- :
of Blendors® and accessories. Let tory and industrial use. My field of interest is .......................... |
us send you Comp]ete details. Just BTN oSSR {
fill in and mail the coupon. I R :
.............................................................................. 1
............................................ STAFE i I

e e e -

American made by American craftsmenT::—elp the American economy
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Mettler Balances from S/P

which one fits your needs?

From micro to macro, there’s a Mettler
Balance from S/P that’s perfectly suited
to your laboratory. These modern single
pan balances are fast, accurate, conven-
ient. With Mettler Balances, it takes less
than 30 seconds to determine an un-
known weight, and they’re so simple to

operate no special training is required.

Scientific Products has Mettler Balances
in stock. For complete literature or a
conclusive demonstration, ask your S/P
Representative or write our General
Offices (address below).

scientific products

DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION

GENERAL OFFICES: 1210 LEON PLACE, EVANSTON, ILLINOIS
Regional Offices: Atlanta - Boston - Charlotte - Chicago * Columbus - Dallas - Detroit - Kansas City
Los Angeles *+ Miami * Minneapolis -+ New York * San Francisco + Washington
Export Department—Fiushing 58, L. |., New York. In Mexico: Hoffmann-Pinther & Bosworth, S. A.
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Outstanding Products and Services for Nucleic Acid Research

TARH’® 6.25 CURIES/MMOLE
TRITIATED THYMIDINE

6.25 ¢/mmole is the highest specific activity offered anywhere - completely stable and pure— affirmed by
isotope dilution and chromatography - an important addition to the largest list of tritiated nucleic acid
derivatives available.Write for additional information. N.B. New symbol to conform with international codification

SCHWARZ BIOBESEARCH, INC. . Dept. JB « Mountain View Avenue, Orangeburg, New York

BIOCHEMICALS * RADIOCHEMICALS ¢ PHARMACEUTICALS for research, for medicine, for industry




APPLICATION FOR HOTEL RESERVATIONS
128¢h AAAS MEETING
Denver, 26-31 December 1961

The hotels for the AAAS Denver meeting have established special, low rates and have reserved appropri-
ately large blocks of rooms for this meeting. Thus everyone making room reservations for the AAAS meeting is
assured substantial savings. :

The list of hotels and the reservation coupons below are for your convenience in making your hotel reser-
vation in Denver. Please send your application, not to any hotel directly, but to the AAAS Housing Bureau
in Denver and thereby avoid delay and confusion. The experienced Housing Bureau will make assignments
promptly; a confirmation will be sent you in two weeks or less.

If requested, the hotels will add a comfortable rollaway bed to any room, at $3.00 per night. Mail your
application now to secure your first choice of desired accommodations. All requests for reservations must give
a definite date and estimated hour of arrival, and also probable date of departure.

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

For a list of the headquarters of each participating society and section, see page 197, Science, 21 July. The Hilton is the
AAAS headquarters hotel.

" Rates for Rooms with Bath*
Single Double Double Twin Beds Twin Beds Studio

Hotel for one for one for two for one for two  Twins Suites
Hilton $8.50 $10.00 $14.00 $14.00 $15.00 $27.00 to $55.50
Brown Palace 8.00 9.00 13.00  $10.00 15.00 24.00 to 65.00
Cosmopolitan 8.50 9.00 13.00 10.00 14.00 25.00 to 60.00
Shirley Savoy 7.50 10.00 9.00 12.00 25.00 to 40.00

* All rooms are subject to a 29, Colorado State sales tax.

AAAS Housing Bureau
225 West Colfax Avenue Date of Application .......... ... ... ... ...
Denver 2, Colorado

Please reserve the following accommodations for the 128th Meeting of the AAAS in Denver, 26-31 December 1961:

TYPE OF ACCOMMODATION DESIRED

Single Room ........... Double-Bedded Room .......... Twin-Bedded Room .:.......... Studio Twins .......:..
Suite ......... .. L. Desired Rate. ..................... Maximum Rate ............ .. e
Number in party ................. Sharing this room will be: ... ...

(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.)

DATE OF ARRIVAL ............... ... ... ~......... DEPARTURE DATE ... ... . . . i iieniiniinannns

A D D R ESS oo e et ae e
(Street) (City and Zone) (State)

Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation.
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IN pH MEASUREMENT...IN AUTOMATIC TITRATIONS...

Coleman pH instruments meet
ALL 3 laboratory requirements

Note the strong family resemblance in Coleman
pH instrumentation? Here is beauty far more than
skin deep—the real family traits are high accu-
racy, convenience and economy. Every Coleman
instrument is objectively designed to meet these

requirements of modern chemists:

COLEMAN INSTRUMENTS, INC., MAYWOOD,

22 SEPTEMBER 1961

Accuracy . . . crisp, functional design is only
the outward aspect of the precision and perform-
ance these instruments will deliver every day.

Convenience . . . simplified controls, easy-to-
read scales, sloping control panels—these instru-
ments are designed with the operator in mind.

Economy . . . moderate in first cost and low in
maintenance. The reliable Coleman electrodes
cut electrode replacement costs in half.

THE COLEMAN pH FAMILY:

COMPANION-—combines 0.05 pH accuracy with unparal-
leled versatility in pH and millivolt measurements. Provides
automatic or manual temperature compensation, recorder
output, titrator input, and polarizing current for Karl Fischer
titrations. Drift-free, voltage stabilized. Price $300.00.

TITRION — Automatic titration assembly for use with Com-
panion. True proportioning controls and end point adjustment
provide for performing automatic titrations to within 0.1 pH.
Easy to set up, easy to operate, plug-in connection to
Companion. Price $670.00.

METRIQNQA general purpose pH meter at low initial
cost—with no sacrifice in accuracy. Covers 0-14 pH range,
has calibration control for continuous precision over wide
range of temperatures. Price $139.00.

Write for Bulletins . . . Companion — SB267A,
Titrion —SB-275, and Metrion®- SB-257A,

ILLINOIS
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000°C 5000 A

We make a glass for each

Your laboratory glassware must be versatile. It must stand
heating, resist all sorts of chemicals, be accurate and still be
rugged enough to stand the bumps of everyday use. There is
one glass, of the thousands we make, that does all these
things better than any one of the others. This is our PYREX
brand glass No. 7740. You will find labware made from this
glass more than satisfactory for practically all your lab work.

Occasionally, you may have some unusually special re-
quirements. We have also tried to anticipate these. We .also
make some standard labware from special glasses which you
might find useful. For example:

For concentrated alkaline reagents, for methyl borate dis-

tillations, use alkali-resistant, boron-free (0.02% ) CORNING

brand labware. It is 50 times more resistant to strong alkalies
- than borosilicate ware.

For fusions, high-temperature combustions, or determina-

tions in which the ware is suddenly quenched after heating,

use our VYCOR brand labware. Its thermal expansion is 75%

less than that of borosilicate ware. It will take a sudden tem-
780

perature change of 900°C, can be used intermittently up to
1200°C. VYCORr labware’s resistance to acids and mild alkalies
exceeds that of borosilicate ware, makes it a fine analytical tool.

For light-sensitive solutions — compounds of silver, oils,
enzymes, -vitamins — use PYREX low actinic labware. Its
transparent red coloring is permanently fixed in the glass
. . . absorbs all light waves shorter than 3000 A, transmits
1% in the 4000 A range, and only 4% at wave lengths up
to 5000 A. ‘

All four types of laboratory glassware are included in your
regular PYREX labware catalog, making it the source of the
world’s widest, deepest, most complete line of labware.

You can combine all four types for maximum quantity
discounts. Laboratory Ware Sales Department, 75 Crystal
St., Corning, N. Y.

CORNING GLASS WORKS

CORNING MEANS RESEARCH IN GLASS

SCIENCE, VOL. 134



GET READY FOR THE SPACE and SCIENCE ERA! SEE SATELLITES, MOON ROCKETS C CLOSE UP @

N“AMAZING SCIENCE BUYS

*.for FUN, STUDY or PROFIT

American Made — Terrific Buy!
- STEREO MICROSCOPE

Years in development. Precision Amer-
ican made. Used for checking, in-
specting, small assembly work. Up
to 3” working distance. Clear, sharp
erect image. Wide, 3 dimensional
fleld. 2 sets of objectives on rotating
%n;ret. 23X and 40X. 10 Days Free
rial

Stock No. 85,056-W

S

Low Power Supplementary Lens Attachment for above
Stere%—lgrovl%ei 15X down to 6X with clear, extra large

115"
Stock No. 30,276-W $7.50

LEARN HOW YOU SEE, HEAR,
TOUCH, TASTE AND SMELL

5 Scientific Twice Life Size Kits

Visually demonstrate the five senses.
Find out how and why you experience
sensation or enjoy any phase of human
life. Lab models of the eye, ear. nose,
skin, tongue and lower jaw. Eye model
features unique life movement of eye
and muscle. Ear offers full view of
exterior and interior ears—has see-
through features. Now for the first time available for in-
dividual, student and professional use at a reasonable
price. Each kit includes full color anatomy chart.

Stoek No. 70,464-W All five Senses -_____$I0.00 Postpald
Stock No. 70,465-W Eye $ 2.00 Post

Stock No. 70,466-W Ear _______.________ $ 2.00 Postpaid
Stock No. 70,467-W Touch $ 2.00 Postpald
Stock No. 70,468-W Smell $ 2.00 Postpaid
Stock No. 70,469-W Taste ______________ $ 2.00 Postpaid

THERMOMETER TIE BAR AND CUFF LINKS
REGISTER AS HOT CONVERSATION PIECE

Ruggedly precise new style item
in matched set of cuff links and tie
bar—featuring non-breakable, ac-
curately calibrated thermometers.
Sensitive to a tolerance of 1 degree
(although some wearers have noted
violent fluctuations when worn in
close proximity to certain blondes
and redheads of the warmer sex’’).
Easy to read. Indicia range from 20 (degrees) to (plus)
120 (degrees) Fahrenheit on circular dial. Silver plated,

gift boxed—Tie Bar and Links also available
separately.

Stock No. (700-W Tie cm: ....... $3.25 Ppd. tax inel.
Stock No. 1701-W Cuff Links ______$6.55 Ppd. tax inel.

Stock No. 1702-W Set of Clasp & Links,

$8.75 Ppd. tax inecl.

NEW! THERMO-PILE KIT!
Cenverts Heat (nto Electricity

S Tor demonstrations, experimentation

in the exciting field of thermoelec-
tricity. Convert the heat of a blow torch, a gas jet, or
even the heat of the sun into electricity. You receive
20—14” gauge, 6” long chromel-alumel thermocouples;
washer, bolt and nut for making reflector; other materials
for making a thermo-pile; a small 1.5-3 V DC motor to
run from thermo-pile (gives you visual demonstration of
electricity created). Kit includes full directions for set-
ting up and experimenting with thermo-piles.

Stock No. 70,436-W ___________________ $15.00 Postpaid

OFFSPRING OF SCIENCE...REALLY BEAUTIFUL!
CIRCULAR DIFFRACTION-
GRATING JEWELRY

1” diameter

Shimmering rainbows of gemlike color
in jewelry of exqulslte boauty——mad
with CIRCULAR DIFFRACTION-
GRATING REPLICA. Just as a
prism breaks up light into its full
range of individual colors, so does
the diffraction grating. Promises to
become a rage in current fashion.
2.75 Pstpd.
2.75 Pstpd.
32 75 Pstpd.
5 Pstpd.
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ORDER BY STOCK NUMBER . . . SEND CHECK OR MONEY

EDMUND SCIENTIFIC CO.

ASSEMBLED
AND
READY TO USE!

with
DBO
ESCOPE” B

See the Stars, Moon, Planets Close Up!

3" ASTRONOMICAL REFLECTING TELESCOPE
60 to 180 Power. An

I Buy! F Mt. Pal Type

You’ll see the Rings of Saturn, the fascinating planet Mars, huge
craters on_the Moon, Star Clusters, Moons of Jupiter in detail,
Galaxies! Equatorial mount with lock on both axes. Aluminized and
over-coated 3” diameter high-speed f/10 mirror.
equipped with a 60X eyepiece and a

0 to 180 power,

Telescope comes
mounted Barlow Lens, giving
An Optlca] Finder Telescope, always so
is also included. Sturdy, hardwood, portable tripod—

Scope:—Valuable STAR CHART _plus 272 page
0K OoFo HEAVENS" plus “HOW TO USE YOUR

Photographers! This is an actual photograph

Stoek No. 85,050-wW ==

$29.95 Postpald

of the moon taken through our
Telescope by a 17-year student.

WHIRLING WONDERS

Wonderful World of
Whirling Wheels

Here’s & new adventure in optical

impressions—created by the magi-

cal effect of these fascinating,

rotating dises. In addition to welrd shapes and hntastlc
‘‘after images’” this kit demonstrates ‘‘stop mo!
stroboscople _principles—‘‘off center’
hypnotism. Kit includes 13 discs, approx. .
hattery holder, rheostat, small motor mounted on bracket,
bulb, socket, plug and complete booklet of instructions
and experimental use.

Stock No. 70,414-W.

focus

$9.95 Postpaid

NEW BINOCULAR-TO-CAMERA HOLDER
Will Fit Any Camera

= For Exciting Telephoto Pic-
tures. Bring distant objects
7 times nearer with a 35mm
binocular and
'ULAR-TO-
CAMERA HOLDER.  Ideal
for long-range shots of wild
life, ships, people, vistas.
Camera and binoculars attach
easily. Use any binocular or
monocular—any camera, still
or movie. Take color or black and white. Attractive gray
crinkle and bright chrome finish. 10”7 long. Full
directions for taking telephotos included.

Stock No. 70,223-W

$11.50 Postpaid

4Y4" Reflecting Telescope—up to 255 Pov:er. all-metal pedestal mount.
Stoek No. 85,105 oreroor

.50 F.0.B. Barrington, N.J.

W o879

STURDY—LOW COST
PRECISE LAB BALANCE

Built for hard, daily use. Weighs
materials from 100 milligrams
to 100 grams, can be used for
proportionate measuring. Has removable plastic pans
60mm in dia. Features base of rugged cast iron and
adjustable one piece beam for balancing. Overall ht.
5 x 7” long. Comes complete with set of 12 weights
ranging from 100mg to 50g and pr. of tweezers in
wooden box. Imported.

Stock No. 70,443-W

$15.00 P id

“FISH” WITH A GIANT MAGNET
Bring Up Under-Water Treasures

Real fun! Profitable, too! Simply trail
this powerful 5 1b. Magnet out the stern
of your boat—retrieve outboard motors,
fishing tackle, anchors, other metal valu-
ables. Alnico V-Type Magnet has ter-
rific lifting power—2000 Gauss rating—
lifts over 125 lhs. on land—more under water. Mnny in-
dustrial uses, too; recover tools and parts from inacces-
sible spots, hold work in place, rid shop floors of metal
fragments, pins, etc.

Stoeck No. 70,183-W 5-Ib. [
Stock No. 70,416-W 3‘/z-|b. sl:o ———

--$9.95 Pstpd.
--$7.95 Pstpd.

War Surplus American-Made 7x50 Binoculars

Big savings! Brand new! Crystal
clear vlewlng—'l power.” Every opti-
cal t is coated. An excellent

NEW LOW PRICE FLASHLIGHT POINTER
« o o Point lt lOut"wml Arrow

Ideal for nolntlng our interesting

features on movie and slide projec-

tion screens. Excellent lecture tool.

For teacher use on maps, etc. Flash-

gdxlht focuses an arrow where you
n

8tock No. 60,117-w

MIRACLE IN AN EGGSHELL

Easy—Exeiting Method
to Teach Life Cycle

Visually demonstrates 7 most
dramauc stagox in development. Actually observe the
changes as they take place from fertilized egg to hatched
chic standing alone. Each stage easily assembled and
fitted into opaque half shell with transparent cover. Spe-
cial stand holds each stage in proper order. Molded in
four colors. Sturdily constructed for extensive use.

Stock No. 70,453-wW $5.98 Postpald

LIFE SIZE VISIBLE HUMAN HEAD
Precise, Full Color, Take-apart Model

Study the most complex organ easily, inex-
pensively. Ideal for student, hobbyist, pro-
fessional. You will be amazed at the detail.
Molded from actual human skull. Eyes, ears,
and teeth easily removed and disassembled
for complete study. Entire brain, spinal cord

5 and organs of mouth and throat presented in
vivid detail. Amazingly low price—conforms to rigid
laboratory standards. 16-page fully illustrated medical
handbook included.

Stock No. 70,447-W $9.95 P id

ORDER . .

. SATISFACHON GUARANTEED!

BARRINGTON, NEW JERSEY

night glass—the slze recommended

field
t. Carrying
case included. American 7 x 50’s

normally cost $274.50. OQur war sur-
plus price saves you real money.

Stock No. 1544-W __________________ Only $74.80 postpd.

(Tax included)

6 x 30 Binoculars—similar to above and a terrific bar-

g(ock No. 963-W __._____$33.00 Pstpd. (Tax included)

NEW HAND SPECTROSCOPE

Never before such low price!
Only possible because it em-
ploys newly developed replica
grating ilm—with 13,400 lines
per inch. This grating is mounted in aluminum tube 4%”
long, %" dia., with a fixed slit. Excellent for demon-
strating spectrum; to see spectral lines of gases; for
recognizing transmission and absorption bands of colored
glasses, filters, dyes. Also will identify more prominent
Fraunhofer Lines.

Stock No. 30,280-W _______________.._.__$2.50 Postpaid

i .

‘MAIL COUPON for FREE CATALOG “W"

144 Pages!
Over 1000 Bargains!

EDMUND SCIENTIFIC ©O.,
Barringten, N. J.

Please rush Free Giant Catalog-W

Name ..cceveeness oiee .
Address . cetens ..
City ..ceeceeee...Zone.......State....
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When sterility is a packaging factor...

. . . that’s when you can count on help from CES,
the Castle Engineered Sterilization program. At
your disposal are the results of a three-year study
of the many packaging films, papers and lamina-
tions suitable for use with the Castle Sterox-O-
Matic ethylene oxide process. Our analyses of
factors such as gas and water absorption, ability to

CE.;'_;'esearch leads the ever-widening search
for better sterilizable packaging materials.

782

withstand pressure fluctuation, color retention and
clarity in packaging may be a real help to you.

Right now we're doing research for some of the
country’s biggest producers of sterile-packaged
products. By many we’re recognized as the leading
authority on sterile packaging. Be that as it may,
we’d like to put our resources to work for you, too.

WRITE today for literature. There’s no obligation
for initial CES research and planning.

LIGHTS AND STERILIZERS
WILMOT CASTLE cOo.,

SCIENCE, VOL. 134
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The New Brunswick Scientific Company Presents The PsycroTherm™

A CONTROLLED-ENVIRONMENT
INCUBATOR-SHAKER

Patent Pending

Gassing facilities provided
for circulating gas in the
tightly sealed chamber.

For the Growth of Microorganisms under Controlled
Conditions of Temperature, Atmosphere, and Agitation

TuE PsycroTHERM is a rigidly con-
trolled environmental incubator with
a continuous-duty shaking mechan-
ism. Though it occupies compara-
tively little floor area, it has 10%
cubic feet of usable work space in
the incubation chamber, where static
and shake cultures can be incubated
simultaneously or separately.

A VERSATILE UNIT
With fully integrated heating and
refrigeration systems the unit is ideal
for work with psycrophilic, meso-
philic, and thermophilic systems.
Temperatures can be accurately reg-
ulated from 0° C to 60° C with a con-
trol tolerance and temperature
gradient both within = 0.5° C. In
non-refrigerated units, the tempera-
ture range is from ambient to 60° C,
with the same tolerance and gradient
as above.

There are many interchangeable
shaker platforms. They have large
capacities for flasks, tubes, and other
culture and reaction vessels.
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CHOICE OF SHAKER MECHANISMS
The degree of agitation can be se-
lected and the temperature controlled
for the growth of aerobic and anaero-
bic organisms. Models are available
with either Gyrotory® or reciprocal
agitation, and illumination for pho-
tosynthesis studies. The Psycro-
THERM can also be used as a BOD
incubator.

CONTINUOUS DUTY SHAKING
The shaking mechanisms are preci-

sion built for continuous operation,
long life, and for smooth, quiet,
reproducible agitation. Speed is ad-
justed mechanically and will never
drift nor vary when workloads or
voltages change. The rotary shaker
mechanism has a range of speeds be-
tween 50 rpm and 400 rpm. The
reciprocating shaker mechanism has
an adjustable stroke from 0 to 3'%”
and a speed range between 40 and
285 oscillations per minute.

OVERALL DIMENSIONS: Width 40”, Depth 29", Height 65"
CHAMBER DIMENSIONS: Width 32%2”, Depth 21", Height 26"

UNCONDITIONAL ONE-YEAR WARRANTY
Write for Catalog G265/9221

PRECISION

NEW BRUNSWICK SCIENTIFIC CO., INC.

LABORATORY

P.0. BOX 606, NEW BRUNSWICK, NEW JERSEY

APPARATUS




RADIOMETER Model TTT-1

Accessories Available:

ELS12: A master switch unit permitting the use of several
titration stands for large volume routine titrations.

PHA622: External meter expanding to full scale the biological
range of 6-8 pH.

PHA630T: External Scale Expander providing reading accuracy
of .003 pH over the entire range 0-14 pH.

SBR2/SBU1: Recorder for use as a Titrigraph and pH Stat.

TTA1: Titration stands for automatic or manual titrations.

Elecirodes: A complete catalogue of standard and special elec-
trodes for all applications.

For hospital clinical use most of the signifi-
cant routine determinations are detailed for
automatic performance in pamphlet form —
for use with the TTT-1 Titrator. Blood Sugar
Determinations, Blood Chlorides, Nitrogen
(KJELDAHL), Acidity in Gastric Juices, Titra-
table Acid in Urine, and many others are
available. Both the determination of Acetyl-
choline Esterase in Serum, and the automatic
recording of Choline Esterase activities are
fully detailed.

SOLD AND SERVICED IN U.S.A. BY

THE LONDON COMPANY

(Formerly Welwyn International Inc.)
3355 Edgecliff Terrace CLEVELAND 11, OHIO

In Canada:

@

wersatile

A pH Meter of high accuracy and zero drift.

A Titrator for performing routine clinical or industrial
titrations automatically.

When used with the Radiometer Recorder —a pH
Stat for recording long term titrations.

When coupled to the Radiometer Recorder — a re-
cording Titrigraph.

As a highly stable pH Meter — the Radiometer TTT-1
features a large 160 mm. mirror scale with reading
accuracies down to = .02 pH; and a high degree of
zero and amplifier stability. As an Automatic Titrator,
complete and automatic control of the end point
is assured for either up or down scale titrations, with
control over the rate at which the end point is
approached and shut off delay after the last addition
of titrant.

With its complete freedom from zero drift, and its
long term stability, it serves admirably — with the
Radiometer SBR2/SBU1 Recording Microburette —
as both a pH Stat for the study of the kinetics of
reaction solutions, and as a Titrigraph for auto-
matically drawing titration curves.

Special output terminals provide for the use of
recorders, relays for process control, and a wide
variety of useful accessories.

72 Emdrupvej

Contact any Branch of Canadian Laboratory Supplies Limited
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MURANO

COLORS

Interference Films in the
form of Microscopic Platelets

The particles of Murano Colors are very thin microscopic
hexagonal platelets of a lead compound, each of which
acts like a tiny interference film. Thus a plastic film or
sheet, containing the pigment, behaves like an interfer-
ence filter...reflecting one color...transmitting another.

Murano Colors are available as concentrated pastes or
suspensions and may be dispersed in lacquers, cast in
polymerizable resins, such as acrylates and polyesters,
or incorporated in thermoplastics, such as polystyrene
and polyvinyl chloride.

The plate-like character of the particles imparts a pearl-
escent luster, in addition to color, when viewed by
reflection.
Will the Murano Colors have
application in your field ?
You are invited to explore the possibilities that these tiny

interference films may be employed to help solve research
problems in your work. ..

PLEASE WRITE US for technical literature and samples.
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COLOR

REFLECTED

TRANSMITTED
COLOR

These platelets have the inherent property of reflect-
ing light of one color and of transmitting light of the

complementary color without absorption of light.

OPTICAL PROPERTIES
OF MURANO COLORS:

Murano Reflected Transmitted
Color Color Color
BA YELLOW BLUE
BD RED GREEN
BF BLUE YELLOW-ORANGE
BH GREEN RED

TRANSMITTANCE AND REFLECTANCE CURVES
FOR MURANO COLOR BD
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THE MEARL CORPORATION

P. O. Box 191, Ossining, New York
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This Golden [ubilee Edition presents
the newest and most complete guide
to medicine and related sciences . . .

STEDMAN’S MEDICAL DICTIONARY
20th Edition

Stedman’s has undergone its most complete revision since its inception in 1911. Numerous
improvements have been made, both in content and appearance.

Terminology. Twenty-two expert consulting editors plus 34 aids spent four years
scrutinizing every entry in the previous edition. Some entries were deleted, others rewritten, and
10,000 new terms were added. Many dental and veterinary terms have been included so as
to make the dictionary truly a guide to medicine a7 related sciences.

Accurate Anatomical Nomenclature. The Paris revision of the Nomina Anatomica is
used throughout, with alternate terms listed and cross-referenced where necessary.

New Type Face and Format. The dictionary has been completely reset in a type face and
format carefully chosen for maximum legibility and attractiveness. It is thumb-indexed and
bound in flexible green cloth, handsomely stamped in gold.

Ilustrations. Medical artists prepared 31 new full-page plates and hundreds of text figures.

Tables. Related entries were grouped under 119 headings such as Acids, Amputations,
Ligaments, etc.

Medical Etymology Section. Particularly valuable to students, this has been retained
by popular demand.

“Without exception, every entry in the 19th edition came under scrutiny. Thousands of
new definiticns were written. And of course thousands of new entries have been inserted.
Our editors solicited the assistance of friends and colleagues in turning up new words. Members
of our own staff were also alerted to report new words—no trivial matter, since we
publish many medical periodicals and thus have the opportunity to see many new words even
before they get into print. . . .

“Though we shall abide by the conventions and call this the 20th edition, the changes
have been so sweeping that it is probably more nearly correct to call it a new book. We
think of it that way. And so we offer to the interested public the new and greater Stedman’s in
the hope, almost the assurance, that it will serve the public as never before.” —
From the Publisher’s Preface

If you have any older standard medical dictionary and wish to obtain the new Stedman’s Golden
Jubilee Edition, write us about our Project Hope trade-in offer.

1961 ® 1760 pp., 31 pls., many text figs. ® $14.95

s Ve Ve Ve Ve
THE_WILLIAMS & WILKINS COMPANY
////////W/ ////////M/ //////////,// /////%///,,//

BALTIMORE 2, MARYLAND, U.S.A.
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ELECTROLYTIC POLISHER

The Carl Zeiss Jena Electrolytic Polisher is the only instrument in the world permitting
constant observation of the etching process. Elimination of stop-and-start, trial-and-
error specimen preparation results in tremendous time saving and increased accuracy.

o Electrolytically removes layers from specimen surface under controlled conditions

o Polisher is completely closed during operation protecting user from contact with electrolyte or live
electrical parts

o Automatic safety interlock stops electrolytic action when unit is opened

o Specimen size up to 30 mm. high x 100 mm. diameter

o Microscope provides 210X magnification

o Easily adaptable to photomicrographic studies

o External power supply unit included

NEOPHOT-Research Metallographic Microscope

Modern, incident-light, photo-microscopy has a strong ally in the Carl Zeiss Jena Neo-
phot, an extremely accurate research metallograph priced as a routine instrument.

o Optical system corrected to produce highest resolution and flatness of field obtainable
o Highly fiexible . . . bright field, dark field, polarization, phase contrast

e Three individual photographic systems permit a succession of imaging scales from 0.5:1 to 1600:1
 Microhardness Tester (model D32) available as accessory unit

Complete information may be obtained from your local Carl Zeiss Jena instrument dealer or by writing: 89 /61

Ercona Corporation, Scientific Instrument Division, 16 West 46th Street, New York 36, N.Y.
In Canada: Jena Scientific Instruments Ltd., 1437 MacKay Street, Montreal, Quebec

789
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destination known

Know the itinerary of the striding figure

above and you know a lot about
what goes on in the living cell.

It represents a radioactive Carbon 14-tagged atom in the Thymidine
molecule, a principal constituent of the DNA “master” molecule. By following
the migration of the tagged.atom in the living body, you gain insight into
the life cycle of its cells. Only by radioisotope techniques can you probe
so deeply: only radioactive labeling can identify individual atoms without
~ changing their chemical properties.

Biochomistry
Look to Picker Nuclear for radioactive § Pharmacology

compounds of guaranteed purity / Animal Husbandry

for research work in j Clinical Medicine

Agronomy
ﬁ’ Food Technology

Acids and Derivatives
Amino Acids §

. # Fast local service for any of these or similar radioactive materials,
Car gsgaggydf‘ afes 4 through 183 local Picker offices throughout the
Hy&y@gﬁr%mﬁg 4 United States and Canada.

Purines and Pyrimidines §
Ring Labeled Aromatics j
and many othersj

nuclear

PICKER X-RAY CORPORATION WHITE PLAINS, NY,
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quick, complete, and easy." do away with time-consuming and fatiguing hand mixing...eliminate possible contami-
nation from finger-capping or stirring rods. You can mix liquids of different densities ... prepare liquid emulsions. ..
dissolve solids of low solubility efficiently and conveniently with an Adams Cyclo-Mixer.

Single-Unit Cyclo-Mixer with Foot Switch: When used with the unique Clay-Adams Foot Switch, both hands are
left free for holding tubes or flasks. The compact, easily portable Single-Unit Cyclo-Mixer mixes solutions, dissolves
most solids in only seconds. It accommodates containers of various shapes and sizes—from 0.25 microchemistry
tubes to 40-mm. diameter tubes and flasks.

For procedures requiring prolonged, controlled mixing in test tubes: Two-Unit or Four-Unit Cyclo-Mixers
provide any desired degree of agitation—from gentle mixing to violent churning.
They operate at 3 speeds with separate motor and speed control for each tube. C/ay_

Equipped with interchangeable cups, they can accommodate round-bottom tubes / ’dams
from 15 mm. to 256 mm. in diameter and up to 200 mm. in length. Tube clips and sup-

port bars eliminate the need for constant monitoring. Available from your dealer. New York 10, N. Y.

Quick
as @

wiimlk

Cyclo-Mixer, Single Unit, with foot switch *Mlxmg time required
....each $68.50 .

Cyclo-Mixer, Single Unit, without foot fOf iz typlcal Iaboratory

B O each $59.50 procedure reduced from

20 minutes to 11 seconds!

CAT RO B.4DU0 o MDE W USH o P BN o UR WO
R YOLTE ¢ CLES AL« Q4 &

@ SLAY-ADAMS. INC. « NEW YORK 30

Cyclo-Mixer, Four Unit ..... each $248.00
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Please forget
what

anyone has
told you
before

about
student
microscopes!

New -
from Elgeet—
a student
microscope
for under $75

Precision...AND features never before
made available in a microscope under
$100... The new Model SS series incor-
porates focusing by stage movement,
easily accessible coarse and fine adjust-
ment controls, mirror or illuminator
models...and all features outlined on
this page. Sounds unbelievable? Order
a sample today—compare!

There are ELGEET-OLYMPUS MICROSCOPES in a
range from this new SS series up to the
famed Elgeet “New Slant” models priced to
approx. $175.00, Write for literature ES-660.

EYEPIECE—hard-coated 10x

Huygenian; may be locked in if desired.

STAGE—Focusing by stage movement
—eyepiece never moves—
Extra-large (90x120mm). Stainless
steel clips.
OBJECTIVES—Hard-coated, parfocal
and achromatic.

S§S8-2—10X and 40X; SS-3—4X,

10X and 40X.

STAND—Full-size, balanced,
Permitting a 90° arm movement.

FOCUS CONTROLS~—Large, easily

maneuverable COARSE and FINE
adjustment knobs.

ILLUMINATION CONTROL—Revolving
aperture disc with positive click stops.
LIGHT SOURCE—Plano-concave mirror.
15w..LSK illuminator available.
CONDENSER—Built-in N.A. 0.65.
FINISH—Durable, handsome, pearl gray,
baked enamel with chrome-plated parts.
CARRY CASE—TFitted hardwood case
with lock and key.
PRICES—SS-2—$69.95; lot of 5—$62.95
§8-2 (with illuminator)—$76.45;

lot of 5—%$68.80

S§5-3—$79.50; lot of 5—$71.55

§S-3 (with illuminator) $86.00;

lot of 5—$77.40.

E@eef SCIENTIFIC INSTRUMENT DIVISION, 838 Smith Street, Rochester, N. Y.
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“MASTER CLOCK"

for the missile range uses 15
Honeywell Visicorder oscillographs

The Timing Operations Center designed and built by
Epsco-West for the Navy’s Pacific Missile Range is now
in use at Point Mugu, California. It makes use of 15
Honeywell Visicorders to read out (as shown on the un-
retouched record at left) the modulated timing codes dis-
tributed as balanced outputs to the Center’s ‘‘customers.”

The solid-state Epsco-West TOC generates up to 11 sep-
arate timing signals, one or all of which may be delivered
to any of 36 users.

The 906B Visicorder also performs a supplementary func-
tion as a monitor on the timing and test-patch panel, and
as permanent ‘‘record-keeper’ for the built-in indicators
and test oscilloscopes. Visicorders were selected for their
jobs with the TOC because of their versatility, reliability,
low cost, and compact size ((10”x 10" x 15}%”; weight,
37 1bs.).

Pioneer and acknowledged standard in the field of high
frequency direct-recording oscillography, the Visicorder is
available in several models, from 6 to 36 channels, DC to
5000 cps response, up to 50,000” /sec writing speed. Honey-
well engineering is at your service through 120 field offices
for help in applying one Visicorder or a full system to your
data acquisition program; or a quantity of Visicorders for
OEM application in your products.

Call your local Honeywell office now or write today for Cata-
logs HC906B, 1012, 1108, and 1406 to Minneapolis-
Honeywell, Heiland Division, 56200 East Evans Avenue,
Denver 22, Colorado. Our telephone is SKyline 6-3681, Arec
Code 303.

Honeywell
Fout w Continl
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THE SARGENT

POWER
BORER

Designed and manufactured by E. H. Sargent & Co.

= For accurate drilling

of rubber stoppers and corks

¢ Efficient Boring ¢ Fast and Easy To Use
e Accurate Smooth Holes

e

You can bore as many holes
as the area of the cork or stopper will allow.

Insures Parallel Alignment of Borings
Compact—-Portable—Balanced

$-23207 POWER BORING MACHINE—Portable, Electric, Sargent.
A rapid, convenient cork and rubber stopper boring machine
capable of producing holes of smooth uniform bore.

This machine improves alignment, prevents injuries, saves
time, facilitates assembly, disassembly and adjustment.

The apparatus is essentially a condensed drill press with the
vertical motion inverted, the drilling platform being elevated with
respect to a fixed bearing head by a compound lever mechanism.

In operation the spindle which holds the borer is driven at a constant
rate of 800 r.p.m. by a V-belt drive. This speed provides clean

fast cutting over the entire range of common diameters from 3 to

32 mm. A safety limit adjustment saves cutting borer edges and
eliminates frequent sharpening. This adjustable limit stop prevents
contact of the cutting borer edge with the metal plate of the drilling
platform but still permits penetration through the stopper into

the rubber supporting mat and so assures clean breakout.

An ejection rod supplied with the machine removes stopper plugs

by inserting the rod through the hollow shaft and borer. Borers

are locked in position in the spindle by an Allen screw.

A special aluminum oxide sharpener supplied with the instrument
maintains the correct cutting edge angle of the cutting borer

to insure quick smooth boring and long borer life.

Height, 1314 inches; width, 6 inches; depth, 14 inches; weight, 22 pounds.
PRECISE BORING Complete with six S-23211 stainless steel cutting tubes, including one
each size Nos. 1 to 6 inclusive, three knurled ring holders, one

IN SECONDS S-23214 cutting tube for thermometers, one bottle of Aerosol
lubricant, ejecting rod, and aluminum oxide sharpener. For
operation from 115 volt, 60 cycle A.C. circuits. . ... $150.00

For complete information write for bulletin No. PB

SA' R G E N I SCIENTIFIC LABORATORY INSTRUMENTS ® APPARATUS ® SUPPLIES ® CHEMICALS

E.H. SARGENT & CO., 4647 WEST FOSTER AVE.,,CHICAGO 30, ILLINOIS
DETROIT 4, MICH. » DALLAS 35, TEXAS s BIRMINGHAM 4, ALA. » SPRINGFIELD, N.J.* ANAHEIM, CALIF.
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The CAT Mnemotron BIOLOGICAL DIGITAL ON-LINE COM-
PUTER is a flexible small digital computer for the study of
biological and other variables, where response information is to
be extracted from noise.

Biological responses to stimuli are generally masked by variability
produced by other factors. The CAT digital computer is able to
extract the precise response pattern from the “noise” even when
that noise may be tens of times larger than the response itself.
The CAT computer calculates the average response to repeated
events and can do this simultaneously for four different variables.
It is thus ideal for the simultaneous observation of average evoked
brain potentials from four different regions of the brain, also
for averaging nerve potentials, retinograms, cardiological data,
phonocardiograms, autonomic functions, pupil responses and
many other biologic variables, as well as seismographic data.
The averaging is carried out “on-line,” that is to say, the computer
calculates the data as they occur. At the end of an experimental
run the average responses are already computed. The averages
may be observed during any part of the experimental run on a
visual oscilloscope display.

Complete ANALOG TAPE RECORD/REPRODUCE*
4 CHANNEL SYSTEM

NEW MNEMOTRON MODEL M204

0.2% precision at a low price! Mnemo-
tron offers a unique pulsed FM principle
and fully transistorized, self-contained
unit that records all analog data ® data
acquisition ® storage, analysis and re-
duction ® time scale contraction and ex-
pansion ® programming ® computer read
IN and read OUT @ dynamic simulation.
With Mnemotron, you can do more with
paper recorders . . . expanding fre-
quency response and channel capacity,
saving you from being deluged with
data, permitting you to look at the same
data at different time scales.
Complete with 10145" reel tape
transports, $3,495

22 SEPTEMBER 1961

OLOGICAL DATA PROCESSING

FROM MNEMQTRQN LEADERS IN BI

for simultaneous, on-line calculation of average evoked responses of several variables

i

The average responses are calculated for 400 ordinates
which may be spaced at intervals selected from a very
wide range. The data may be scanned for the entire
400 ordinates.in times ranging from 62.5 milliseconds
to 64 seconds selectable by multiples of 2.

The computer brings the flexibility and accuracy of
the digital computer to the biological scientist while
maintaining the essential simplicity of a laboratery
instrument.

Graphic readout is provided for stripchart and XY
recorders. The computer needs no card, punches, or
other auxiliary equipment. Its simple controls can be
operated without special training. It connects directly
with standard electroencephalogram recorders or other
data preamplifiers.

The CAT computer with its small portable size and
weight of only 30 pounds, contains hundreds of
transistors, and a ferrite core memory, yet requires
no special maintenance. It is a powerful tool for the
biological scientist for the efficient study of the be-
havior of the many variables of the living organism.
A natural method of using the computer is also in
conjunction with our precision analog tape recorder
systems which makes it possible to increase the num-
ber of independent inputs and carry out repeated
analyses of different time aspects of the same data.

Price: $9,950 (rental plan available)

Complete specifications available upon request.
Write for Descriptive Bulletin.

MNEM ™ TRON

CORPORATION

Precision Analog Data Tape Recorders and Biological Computeis

39 South Main St., Pearl River, N. Y.
PEarl River 5-4015 (914) ® Cables: Mnemotron
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flexible chromatography?

Chromosorb, inert eolumn-packing aggre-
gate, is a specially treated grade of J-M

Celite*, the diatomaceous silica that was used
in earliest gas chromatography studies.

You always”et a good ‘“‘picture’”’
with Johns-Manville Chromosorb

As an aggregate in gas-liquid parti-
tion chromatography, J-M Chromo-
sorb® gives high partitioning effect
with maximum number of theoretical
plates. Good resolution is obtained
because it is chemically inert and
won’tadsorb componentsbeing passed
through. You get uniform results,
optimum reproducibility, and good
flow of carrier gas without excessive
pressure drop.

Chromosorb combines optimum
surface area with high uniformity.
For reduction of fines, all grades are
water-screened to close tolerances.

Packing is easy. Its physical stability
and non-adsorption let you re-use
the same column packing again and
again. For further information, con-

tact the dealer nearest you.

*Celite is Joh lle’s trade
mark for its silica pri

For gas phase chromatography or where
inertness is needed ... Chromosorb
Typical Properties
Calcined diatomaceous earth aggregate.

COlOr . .ottt e light pink
Free Fall Density—Ibs./cu. ft. (avg.).......... 20-23
Specific Gravity—true. ..........ooiiiieiin.. 215

Water Absorption—cc./gr. (avg.). . ..24
Moisture—% by weight, maximum . ..1.0
pH (avg.) . ..o eeei i, 6-7

Surface Area—sq. m./gm. (avg.) ........covvnn. :3-5

JOHNS-MANVILLE

JOHNS-MANVILLE !Jm

For chromatographic studies . . .
Chromosorb W
Typical Properties
Flux calcined diatomaceous earth aggregate.

Color. . vttt it i i et white
Free Fall Density—Ibs./cu. ft. (avg.).......... 15-16
Specific Gravity—true. . ........ccciiininnnnn. 2.30
Water Absorption—cc./gr. (avg.)......cevvnnn 4.0-5.0
Moisture—% by weight, maximum.............. 1.0
PH(avB) . ..ottt et 8-10
Surface Area (BET Method)—sq. m./gr. (avg.)..... 34

For fine filtration of liquids in laboratory
application...Celite Analytical Filter Aid
Quality diatomite, calcined at high temperatures
and acid-washed to remove organic and inorganic
impurities. Filters out all types of precipitates,
including the difficult-to-handle gelatinous and
semi-colloidal materials, and produces brilliantly
clear filtrates at high flow rates.
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Fountain-Pen-Sized

“"CHIRPEE"

PERSONAL
RADIATION
MONITOR

* Loud chirping signals

¢ Flashing neon lamp

¢ Unique “‘on-off’”’ device

* Lightweight . . . only 31 oz,
* Long battery life

* Based on O.R.N.L. design

Model PRM-253 “‘Chirpee'’ is a
miniature, lightweight (315 oz.)
radiation monitor that warns the
user when he encounters an un-
expected radiation field. It fea-
tures visible and audible warn-
ing signals . . . a flashing neon
lamp and a ‘chirping” sub-
miniature speaker. Both are ac-
tivated simultaneously, at a rate
proportional to radiation inten-
sity.

Write for Bulletin $53

ATOMIC
accessoriés mne.

Subsidiary of Baird-Atomic, Inc.
817 W. Merrick Rd., Valley Stream, N. Y,

Represented Nationally by
Baird-Atomic Sales Offices

798

tion of the center of gravity (popula-
tion) will be on the perpendicular bi-
sector of the base, varying with the
distance of C from the base; but re-
gardless of that distance, the point of
minimum travel for the three to con-
vene will be a fixed point, the center
of the equilateral triangle of which
AB is one side.

WALTER CRrOSBY EELLS
3700 Massachusetts Avenue, NW,
Washington, D.C.

Choice of Discipline

The growing dichotomy in biology de-
scribed by Barry Commoner [Science
133, 1745 (1961) ], a plant physiologist,
is even more evident to those of us in the
traditional areas. Paralleling the need he
presents for a defense of biology is a
need for defense of the individual who
has chosen to work in biology. What are
you to answer, for example, when a
fellow scientist challenges not the qual-
ity of your research but, rather, the
quality of your whole research area?

Having worked in one of the more
traditional parts (floristics) of a classical
biological discipline (plant taxonomy),

I have several times felt a need to defend

my choice of this area against the pro-
nouncements not only of those outside
my particular discipline but even of
those within it. '

The only satisfactory answer I have
found is this: that the goal of modern
science is to achieve nothing less than a
complete intellectual mastery of the
universe. In terms of this goal, no one
area of scientific research is of intrin-
sically greater value than another; and it
follows, therefore, that in the evaluation
of his chosen discipline the scientist is
autonomous.

ToM S. COOPERRIDER
Kent State University,
Kent, Ohio

Food Additives

In their letter [Science 133, 947
(1961)] Levin and co-authors discuss
the question of an advisory board on
problems related to the Delaney clause
in the Food Additives Amendment.
This question has been of serious con-
cern to all manufacturing groups con-
cerned with chemicals that come in
contact with food. The provisions of the
amendment, without this clause, are

sufficient to enable the Food and Drug
Administration to refuse registration
to food additives that have been shown
to cause cancer. Levin and co-authors
stated that the “fact” should be con-
sidered that “the panel probably would
be under heavy pressure from corpora-
tions who would want exemption now
for additives for which there is some
evidence of carcinogenic effect in ani-
mals.” The reason for designating such
an allegation as a “fact” is not stated.
A comparable prediction would be that
the panel would be under pressure by
cancer investigators who want exclusion
of additives for which there is a mini-
mum of evidence of carcinogenic effect.
Large sums have been made available
by Congress for research in cancer be-
cause of the public fear of this disease.
Investigators in the field of environ-
mental cancer will inevitably be pre-
occupied with seeking indications of
carcinogenic stimuli. Some of us feel
that there has been a tendency to em-
phasize the danger from certain chemi-
cals on the basis of equivocal scientific
evidence, as we have previously noted
). .

The second point made by the
authors relates to the difficulty of pre-
dicting safety on the basis of expecting
less than 100 responses in a popula-
tion of 10° This question was discussed
at length by Seevers (2) some years
ago, who, without invoking elaborate
statistical procedures, correctly pointed
out the impossibility of guaranteeing
absolute safety from chemicals. He
stated: “no method ever has been, or
ever can be, devised which will permit
in advance an exact prediction of
human hazard . . . . No competent
pharmacologist, toxicologist or clini-
cian will undertake to guarantee that
no risk-is present in making available
a new chemical for widespread distri-
bution . . . . The degree of risk is
calculated by balancing the toxicity of
the chemical under conditions of use
(its hazard) against its benefits to man.”

Should production of tumors in ani-
mals under specialized experimental
conditions by chemical stimuli be suffi-
cient to cause the enduring label of
“carcinogen” to be affixed to the chemi-
cals? Estrogenic substances, examples
of which are widely distributed in ani-
mal and plant materials (3), fall under
the ban. Huggins, who reported the ag-
gravating effect of a mixture of pro-
gesterone and estradiol on transplanted
mammary fibroadenoma in rats (4),
also has found that this mixture pre-

(Continued on page 869)
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luxury features

New

Gamma Spectrometer —

in a compact, economy package

Model 8250 Spectrometer incorporating the
All-Electronic Scaler Model 135, the Model
250 Amplifier-Analyzer and Model F-8 Fan

Filter Assembly.

Baird-Atomic announces the new Model
8250 single channel Spectrometer which
can be quickly and easily calibrated in
energy units (Mev) for any energy range
from X-rays to cosmic rays. Spectra can
be positioned as desired by the high volt-
age and the gain controls. Any degree of
differential operation (relative window
width) or integral operation may be
obtained.

The Model 8250 is a combination of two
instruments just added to the Baird-
Atomic line. They are the Model 250 Am-
plifier-Analyzer and a new all-electronic
Model 135 Scaler. The Scaler, which com-
bines a 5 decade, 5 micro-second scaler
and an electronic timer on one chassis,
is excellent for both general lab counting

work and for use with the most sophisti-
cated automaticsamplechangingsystems.

Write today for details on these instru-
ments and their system combinations.

Offices in Cambridge « New York « Phil-
adelphia « Detroit « Cleveland . Wash-
ington, D.C. » Atlanta « Dallas « Chicago «
Los Angeles « San Francisco « Ottawa,
Canada.

Engineers and scientists: Investigate
challenging opportunities with B/A.
Write Industrial Relations Director. All
qualified applicants will receive consid-
eration for employment without regard
to race, creed, color or national origin.

BAIRD-ATOM/C,/NC.

W = ]
P |

ADVANCED OPTICS AND ELECTRONICS

23 unwersity road - camoriage 38 mass.

SERVING SCIENCE




Accelerators in Biology

A regular reader of this series
will not be surprised to learn that
mostof the nuclear particle acceler-
ators which we sell to university
and government laboratories are
being used by physical scientists
to explore the nature and struc-
ture of physical things.

Increasingly, however, the fife
scientist is making use of acceler-
ators to learn more about the liv-
ing cell and the effects of ionizing
radiation on complex biological
systems, including man. This type
of study has obvious implications
in general medical research, can-
cer therapy, space medicine and
health physics.

Another area of application —
one we might call biological engi-
neering — involves the reduction of
biological concepts to engineering
practice. These uses of acceler-
ators — to extend the shelf life of
foods for indefinite storage, to .
deinfest cereals and grains or in-

hibit sprouting in fruits and vege-
tables and to sterilize drugs and
pharmaceuticals—hold the prom-
ise of solving some of the most
important human problems.

Typical particle trajectory in target matevial
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Sterilizing with Electrons

The inactivation or “killing” of
microorganisms by use of pene-
trating radiation from particle
accelerators is a practical com-
mercial application today. Pro-
duction sterilization of sutures is
being successfully carried out with
High Voltage Engineering micro-
wave linear accelerators by
Ethicon, Inc., a division of Johnson
and Johnson. Similar programs
have been adopted by other organ-
izations using Van de Graaffs and
other types of accelerators. Radia~

tion sterilization facilities, available
on a rental basis for pilot studies or
production runs, are being oper-
ated by Electronized Chemicals
Corporation at Burlington, Mass.
and by High Voltage Engineering
Corporation at Rockford, Ill.

70,000 curies of cobalt-60 or
250,000 curies of cesium-137,
Moreover, the ufilization efficiency of
a directed and scanned electron
beam is higher than that of diver-
gent gamma-rays.

(4) The source of ionizing energy

TYPICAL ACCELERATORS AVAILABLE FOR STERILIZATION

Energy Electron X-Ray
Ti/pe Range Power | Penetration* Yield
Accelerator (Mev) (kw) (inches) (r/min — 1m)
Insulating Core :
Transformer 0.3-0.5 5 0.02-0.04 ———
‘Van de Graaff 1.0-4.0 4 0.13-0.54 5x 103
Microwave Linac 4.0-12.0 10 0.54-1.60 3x10%

*Uniform electron penetration in unit-density material.

Since all forms of ionizing
energy are qualitatively similar in
their ability to modify and destroy
all forms of life, you may be inter-
ested to know the reasons for the
choice of these machines — and
their high-energy electron outputs
—as the radjation source for
sterilizing applications: ..

(1) The ionizing agent should be of
the type which accelerates electrons
within the absorber, without producing
dissociation and degradation in the
basic material. Protons, alpha par-
ticles, neutrons, and other heavy
particles which produce dense
columns of ionization are ruled out
by this criterion.

(2) The ionizing energy should be
- capable of penetrating to an adequate
depth within or through the absorber
and should deliver an approximately
uniform dose. Lack of adequate
penetration effectively eliminates
ultraviolet which is restricted to-
films of unit density material about
100 microns thick. The penetra-
tion of electrons increases directly
with accelerating voltage, and in-
stallations can be designed to as-

sure adequate irradiation in depth.

(3) The ionizing energy should be
available in quantity and at a cost to
process bulk quantities safely and eco-
nomically. Although both x-rays
and gamma-rays meet this re-
quirement, the processing capabil-
ity of high-energy electrons is
usually safer and greater. For
example 1 kilowatt of output elec-
tron energy is equivalent to the
gamma-ray energy released by

should permit trradiation of the medium
in any state, including solid, liquid and
frozen. Irradiation in the dry state
or frozen liquid state can often
preserve normal properties of com-
plex materials otherwise sensitive
to radiation. This is accomplished
most effectively and conveniently
with high energy electron beams
because of their intense localized
output and correspondingly rapid
product throughput..

(5). The tonizing energy.actually-ab-
sorbed in the medium must be capable of
accurate application, measurement,
shielding and control. The relative
simplicity and accuracy of ab-
sorbed dose measurement and con-
trol for x-rays, gamma-rays and
high-energy electrons is about the
same. Shielding is accomplished
more readily with electrons, how«
ever, because of their defined di~
rection and range and inefficient
x-ray production at low voltages.

As .a controlled source of nuclear
radiations, the particle accelerator pro-

vides a unique and versatile tool for the
scientific worker as well as a source of
ionizing radiation for production. Our
experience, gained in the installation of
more than 200 accelerators is available
to help guide any program you may
undertake,

HIGH VOLTAGE ENGINEERING
CORPORATION

BURLINGTON, MASSACHUSETTS, U.S.A.

APPLIED RADIATION CORPORATION
HIGH VOLTAGE ENGINEERING (EUROPA) N.V.
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“A Mere Bagatelle”

A melancholy commentary on our times is-that it seems unrealistic
and somewhat old-fashioned to discuss international relations on ethical
grounds. We have come to take it for granted that the law of the jungle
prevails among nations. Nevertheless, nations large and small still at-
tempt to justify their actions on the basis of moral principles: they
appeal to the court of world opinion. Acts of national self-interest may
be, for example, camouflaged as necessary to “preserve the peace” even
though innocent bystanders may be hurt in the process.

Perhaps no course of action in the history of mankind, short of war
itself, is more charged with ethical questions than the testing of nuclear
weapons in the atmosphere. For any test of this kind puts radioactive
materials into the stratosphere to come down upon earth as fallout over
the ensuing months and years all over the world. It is true that the
amount of fallout from all tests conducted before the present series
was started amounts to only a small fraction of the natural background
radiation to which everyone is at all times subjected. Furthermore, it is
unlikely that the current series of tests by the Soviet Union will—even.
if a 100-megaton bomb is set off—produce much more fallout than all
previous explosions combined. Although experimental evidence to
show that such low levels of radiation are damaging is lacking, it is a
sound assumption that some somatic and some genetic harm will result.
The risk for any particular individual is small, but for the race as a
whole, the probability of damage approaches certainty. As Mr.
Tsarapkin has said, according to the Manchester Guardian Weekly,
“The dangers of fallout are a mere bagatelle compared with the dangers
of nuclear war.” Quite true, but deplorably lacking in feeling. It is as
though someone who is amputating your finger against your will should
tell you that the loss of a finger is negligible compared with loss of the
head.

Considerations of this kind and of world opinion were important
factors in leading the Soviet Union, Great Britain, and the United
States to suspend testing of all kinds nearly three years ago. They led
the scientists and diplomats at Geneva to focus on the means of detect-
ing and hence monitoring underground nuclear explosions, which pro-
duce no fallout. With the exception of the four small nuclear devices
exploded by France, there have been no explosions in the atmosphere
since the large series conducted by the Soviet Union in 1958. Fallout
reached its peak in the spring of 1959 and steadily declined until the
recent series was begun. It seemed not unreasonable to entertain the
hope—despite increasing tensions over Berlin—that the voluntary sus-
pensions of testing in the atmosphere by the major nuclear powers
might persist indefinitely.

The new series of atmospheric tests by the Soviet Union rudely
dashed these hopes. The resumption of atmospheric tests manifests a
cynical disregard of world opinion about the undesirability of increas-
ing the exposure of the human race to radiation. Morality aside, it
paves the way for the resumption of tests by others anxious to keep
their relative positions in the deadly race, and it opens the door to new
nuclear powers. We can think of no more urgent matter for the United
Nations to consider at its current session. We hope that Premier Khrush-
chev’s blatant threats to annihilate the principal NATO powers in
Europe and to vaporize the Acropolis will not deter the U.N. from
condemning atmospheric testing. That such condemnation would be
effective immediately is perhaps too much to hope for, but that it
might have a long-term deterrent effect is a reasonable expectation.—
G.DusS.




Hours of analyses in easy minutes

802

BAUSCH & LOMB Spectronic 20 COLORIMETER

This best-selling laboratory workhorse (above) gives you
split-second readings, easy as tuning your radio. No color
filters to fuss with. Just turn a dial for the right wavelength
for each procedure. Narrow band pass (only 20 mu!) assures
highest spectral purity. You get the double value of a colori-
meter and a spectrophotometer in one trouble-free unit. ..
with prices starting at only $255!

BAUSCH & LOMB Serum Protein Meter

Now you can analyze protein in one-tenth the time of other
methods. Centrifuge the sample. Put it on the Serum Protein
Meter. Read the results, in protein grams per 100 milliliters,
on the scale. Just like that! Any busy lab will write off the low
cost of this super-speed unit in a matter of days—only $175!

Manufacturer of photomicrographic

equipment and microscopes for phase, BAUSCH & LOMB

polarizing, research, medical, SINCE 1853
metallurgical and projection use.

Made in America, to the world’s highest standards.

BAUSCH & LOMB INCORPORATED
75921 Bausch Street, Rochester 2, N. Y.
I'd like a demonstration of:

[J Serum Protein Meter

[] Spectronic 20 Colorimeter

[] Spectronic 20 Colorimeter—D-266

Title

Professional
AHEeRs i e e e At |

| |
I |
I |
I |
I |
: Please send catalog on: :
1 [] Serum Protein Meter—D-2013 |
| |
I |
1 |
i |
: |
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LEITZ EXCLUSIVE: the only quality microscope

that combines these important features...

BINOCULAR MEDICAL AND LABORATORY MICRO-
SCOPE SM. Equipped with inclined binocular body;
mechanical stage ; two-lens condenser with swing-out upper
element and iris diaphragm; quadruple nosepiece; mirror
and fork. Optical outfit with achromats 3.5x, 10x, and 45x
and 100x oil immersion with spring-loaded mounts plus
10x eyepieces.

MONOCULAR MEDICAL
AND LABORATORY
MICROSCOPE SM. Same as
above, but equipped with
inclined monocular tube. If
desired, monocular microscope
can be converted to a binocu-
lar unit in a simple one-step |
operation. {

LEITZ TECHNICAL SERVICE
is unique in the United States, providing
one of the most extensive service and
repair facilities in the field of scientific
instruments.
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Single-knob focusing combines coarse and fine focusing
for faster, more convenient operation...saves time...
simplifies your microscope studies...lets you work in
greater comfort and ease.

The world’s finest optics...high precision construction
...the most exacting operation — all in a moderately
priced instrument.

Accepts all standard slide sizes. Mechanical stage accepts
both 3” x 1” and 3” x 2” slides.

Retractable spring-load mounts on high-powered objec-
tives provide positive protection against damage to slide
or front lens.

Anti-reflection coating on tubes and optics throughout.
Extra-wide objective magnification range 45-1250x.

Monocular or binocular body rotatable 360° with one-
step locking at any point.

Variety of mechanical stages available.

Selection of attachable illuminators, interchangeable
with mirror.

Wide-field or high-eyepoint eyepieces (for wearers of
glasses) available at slight extra cost.

Contour-fitted carrying case protects microscope.

GET ALL THE FACTS...WRITE FOR LITERATURE...
for full information on all the important new features and
conveniences built into the latest SM microscope.

FILL OUT COUPON...MAIL TODAY!

r--------------------------.-------------------q

Irl.llllllIllllllllIllllllllllllllllllllllllll

of

the

E. LEITZ, INC. Dept: SC-922
468 Park Avenue South, New York 16, New York
Gentlemen: Please send me complete information on the:
O Model SM microscope.
O Kindly have representative [] phone or [J write me
for appointment to demonstrate SM microscope at no
obligation to me.

Name
Address
City
Telephone__

Zone State

L-.--------.--

3776t

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. V.
Distributors
Ernst Leitz G.m.b.H., Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS : LENSES - PROJECTORS . MICROSCOPES - BINOCULARS

world-famous products of
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Auditor’s Report

At the end of 1960, the Association
changed its method of handling the an-
nual financial statement. In previous
years the Association’s own staff has
prepared an “unofficial” balance sheet
and record of financial transactions.
Sometime later in the year, usually in
May or June, the Association’s auditor,
G. P. Graham and Company, has pre-
pared. a separate account. In previous
years the figures presented in the pub-
lished statement similar to this one
have been taken from the auditor’s
account.

All of the figures given in this report
have been drawn from the financial
statement prepared by the Association’s
accounting department. The auditor has
reviewed that statement and has sug-
gested that five of the many figures in
the full and detailed account from
which the present report is drawn
should have been larger and five should
have been smaller. Most of these dis-
crepancies are due to the fact that in-
come or expense items applicable to
1960 were not received until after the
financial statement for the year had
been completed. The cumulative effect
of these ten changes would have been

| HYDROCHLORIC
' ACID

Gives reproducible results, hottle after hottle

Take one set of results you got with DuPont Hydrochloric Acid Reagent.You
can change bottles, shipments or locality, and you’ll reproduce the same
results—time after time! That’s because Du Pont continuously runs this
reagent through 113 separate analytical tests to keep it uniform for your

most stringent requirements.

It’s of uniformly high purity, too, exceeding American Chemical Society
requirements. And you get the convenience of single-trip cartons, dripless
sleeves, safety grips on 5-pint bottles and color-coded caps and labels.

Du Pont’s family of reagents includes Nitric, Sulfuric, Hydrochloric
and Glacial Acetic acids, and Ammonium Hydroxide. They’re readily avail-
able all over the country. Ask your local laboratory supply house or write
for list of suppliers. Industrial and Biochemicals Department, N-2545 S,

Wilmington 98, Delaware.

BETTER THINGS FOR BETTER UVING ...THROUGH CHEMISTRY

846

REG. U, 5. PAT.OFF.

to increase the excess of income over
éxpenditure by $1524. This amount
will be shown in the 1961 statement
and annual report as an adjustment for
prior years.

The discrepancies resulting from this
change are not serious. The review by
the auditor of the Association’s finan-
cial accounts upon which the above
report is based concluded with the state-
ment: “In our opinion the accom-
panying statements present fairly the
financial position of the American As-
sociation for the Advancement of Sci-
ence as at 31 December 1960, and the
results of its operations for the year
ended on that date, and were prepared
in conformity with generally accepted
accounting principles applied on a basis
consistent with that of the preceding
year. Respectfully submitted, G. P.
Graham and Company, by G. R.
Bowers.”

DAEL WOLFLE
American Association for the
Advancement of Science

Southwestern and
Rocky Mountain Division

The Southwestern and Rocky Moun-
tain Division of the American Asso-
ciation for the Advancemeént of
Science held its 37th annual meeting
in Tempe, Arizona, 16 to 20 April
1961. Meeting jointly with the division
were the Arizona Academy of Science
and District 3 of the Western Region
of Beta Beta Beta.

At general sessions of the meetings
Dael Wolfle, executive officer of the
AAAS, gave the John Wesley Powell
memorial lecture on “Developing tal-
ent”; P. C. Duisberg presented an il-
lustrated discussion on the arid lands
of South America; William H. Woodin
presented his address as retiring presi-
dent of the Arizona Academy of
Science, on “A voyage to Galapagos”;
and Alan T. Wager, retiring president
of the Southwestern and Rocky Moun-
tain Division, spoke on “Changing
values in teacher training in the sci-
ences.”

There were special symposia of in-
vited papers as follows: “Ecology of
Ground Water in the Southwest”
(under the sponsorship of the divisional
committee on- desert and arid zones
research); “Improvement of Science
Teaching” (sponsored by the divi-
sional committee for improvement of
science teaching); ‘“Arizona’s Popula-
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Need a really accurate model?

New C»enco-Petersen
MOLECULAR MODELS

can be quickly hand assembled without special tools
for three-dimensional study of stereochemical and
conformational factors and reaction mechanisms.
Designed to overcome many shortcomings of earlier
model systems, they

o are made up of accurate bond lengths (1A=5
cm).

o present precise angles of distortion (to 30°).
@ can be locked or left free to rotate under stress.
o return perfectly to a preset angle.

The stereochemist can now directly predict inter-

atomic distances and bond angle distortion using
these true-to-scale models.

Polyvalent atoms are colored neoprene balls with
threaded aluminum inserts placed at the theoretical
bond angles. Monovalent atoms are polystyrene with
the appropriate bond permanently attached. The
‘bonds themselves may be disassembled and rebuilt
with other lengths to provide different-scale factors.

The complete No. 71306
Cenco-Petersen Set
contains 55 monovalent
atoms, 59 polyvalent
atoms, 70 bonds and
fittings plus extra parts, -
allin a partitioned metal
case. Send for Booklet
315 for detailed informa-
tion. $295.00

CENTRAL SCIENTIFIC
A Division of Cenco Instruments Corporation
1700 irving Park Road ¢ Chicago 13, lilinois
Movuntainside, N. J. Montreal Santa Clara

Somerville, Mass. Toronto Los Angeles

Birmingham, Ala. Ottawa Vancouver Houston
Cenco S.A., Breda, The Netherlands Tulsa
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pH STAT

...AND
TITRATION CURVES

Fully automatic recording of titrant
volume as a function of pH (mV), and
only new Metrohm equipment has these

EXCLUSIVE FEATURES:

1) Micro and macro assemblies including
interchangeable burette cylinders
with capacities from 1.0 to 50.0 ml.

2) Dosaging sensitivity 0.001 pH

3) Switch-over system for different
recorder speeds

4) Built-in magnetic stirrer

5) Temperature controlled titration
vessels for minimum volumes of 0.5 ml.

6) Complete line of micro and macro
electrodes

7) Recording on single sheets
or strip chart

Write for descriptive catalog No. T78TC

BRINKMANN INSTRUMENTS, INC. 115 Cutter Miti Read, Great Neck, New York

PHILADELPHIA CLEVELAND - HOUSTON - MIAMI MENLO PARK. CAL. - ST.LoUIS
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tion Growth and Its Effect on Native
Plants and Animals” (sponsored by
the biological section of the Arizona
Academy of Science); and ‘“Pioneers
in Southwestern Anthropology” (under
the auspices of the Arizona Academy
of Science’s section on anthropology).

Sixteen undergraduate members of
Beta Beta Beta presented papers on
their projects of undergraduate re-
search.

In joint meetings of sections of the
Southwestern and Rocky Mountain
Division and of corresponding sections
of the Arizona Academy of Science,
115 individual research papers were
presented.

Newly elected officers of the divi-

sion are Anton H. Berkman (Texas
Western College), president, and Terah
L. Smiley (University of Arizona),
member of the executive committee.
Marlowe G. Anderson (New Mexico
State University) will continue as
secretary-treasurer and council repre-
sentative.

The Southwestern and Rocky Moun-
tain Division will meet jointly with the
AAAS in Denver in December. Ac-
cording to present plans, the division
will sponsor one of the major lectures
at those meetings as its traditional
John Wesley Powell memorial lecture.

MARLOWE G. ANDERSON
Post Office Box 97,
University Park, New Mexico

ChemTrac's seal of
CERTIFIED TAGGED
CHEMICALS

is a guarantee of complete reliability:

¢ labeled compounds of high chemical and
radiochemical quality

e periodic purity checks of compounds
maintained in stock

e complete analytical data supplied

SPECIAL LABORATORY SERVICES

e radioautography of biological specimens

e radioanalyses
e gas chromatography

Write Now for New Catalog

CERTIFIED
T AG G E D
CHEMICALS
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Chemilpac Gorroraron

130 ALEWIFE BROOK PARKWAY « CAMBRIDGE 40, MASS.+UN 4-9347

Meetings

Forthcoming Events
Octeober

7-13. American Soc. of Oral Surgeons,
43rd annual, New York-Bermuda cruise,
M.S. Bergensfjord. (D. C. Trexler, ASOS,
840 N. Lake Shore Drive, Chicago 11, I11.)

9-12. Water Pollution Control Feder-
ation, 34th annual, Milwaukee, Wis. (R. E.
Fuhrman, 4435 Wisconsin Ave., NW,
Washington 16)

9-13. American Rocket Soc., space flight
meeting, New York, N.Y. (ARS, 500 Fifth
Ave., New York 36)

9-13. Luminescence of Inorganic and
Organic Systems, intern. conf., New York,
N.Y. (Miss G. M. Spruch, New York
Univ., Washington Sq., New York 3)

10-12. Nuclear Reactor Chemistry, 2nd
conf., and Analytical Chemistry in Nu-
clear Reactor Technology, 5th conf., Gat-
linburg, Tenn. (Oak Ridge National Lab-
oratory, Post Office Box X, Oak Ridge,
Tenn.)

10-13. Administration of Research, 15th
conf., San Juan, Puerto Rico. (G. F. An-
ton, Research Center, Univ. of Puerto
Rico, Mayaguez, P.R.)

10-20. International Committee for Bi-
ological Control, Tunis. [P. Grison, Labo-
ratoire de Biocenotique et de Lutte Bio-

logique, La Miniere, par Versailles
(S.-et.-0.), France]
11-13. Gaseous Electronics Conf.,

American Physical Soc., Schenectady, N.Y.
(C. J. Gallagher, General Electric Re-
search Laboratories, Schenectady, N.Y.)

11-14. Tau Beta Pi Assoc., Cincinnati,
Ohio. (R. H. Nagel, Univ. of Tennessee,
Knoxville)

11-14. Western Inst. on Epilepsy, 13th
annual conf., San Antonio, Tex. (F. Risch,
3097 Manning Ave., Los Angeles, Calif.)

12-13. Congress of Neurological Sur-

.geons, New York, N.Y. (E. Weiford, 4706

Broadway, Kansas City 12, Mo.)

12-29. Pacific Intern. Trade Fair, 2nd,
technical meetings, Lima, Peru. (PITF,
P.O. Box 4900, Lima)

14-20. International Congr. of Neuro-
logical Surgery, 2nd, Washington, D.C.
(B. S. Ray, 525 E. 68 St., New York 21)

15. American College of Dentists, Phil-
adelphia, Pa. (O. W. Brandhorst, 4236
Lindell Blvd., St. Louis, Mo.)

15-20. American Inst. of Electrical En-
gineers, fall general meeting, Detroit,
Mich. (E. C. Day, AIEE, 33 W. 39 St.,
New York 18)

15-20. International Congr. of Al-
lergolgy, 4th, New York, N.Y. (W. B.
Sherman, 60 E. 58 St., New York 22)

15-21. Pan American Congr. of Endo-
crinology, 5th, Lima, Peru. (M. San Mar-
tin, Av. Central 325, San Isidoro, Lima)

16-17. Engineering Writing and Speech,
natl. symp., East Lansing, Mich. (J. D.
Chapline, Philco Corp., 3900 Welsh Rd.,
Willow Grove, Pa.)

16-17. Tonization of the Air, intern.
conf., Philadelphia, Pa. (I. C. Kornblueh,
American Inst. of Medical Climatology,
1618 Allengrove St., Philadelphia 24)

16—-18. American Soc., of Safety Engi-
neers, Chicago, Ill. (A. C. Blackman, 5 N.
Wabash Ave., Chicago 2)
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lost experiments
with

MICROSCOPIC
SLIDE LABELING

*accuracy

, L A .
*Here’s the precision laboratory scale
with the speed and accuracy you need
in capacities up to 12,500

Model B-210 grams or 22 pounds.

The auxiliary platform is
PENNSYLVANIA used for weighi up to 1/10
of it sapeci n e onder
o ams. The main plat-
Ex'rome-Sensi'i;:'YySIs‘ %orm {510 e f‘ir' ona ‘S}E)i“tg

rom 1.10 of scale capac.
AUTOMATIC AN full scale capacity &ith yt,he
SCALE same percentage of accuracy
Eliminate guesswork . . . greasemark mistakes, Get posi- as achieved on the smaller

MODEL B-210 is an extended platform.

range, double platform, auto- Wide range of chart and beam
matic indicating precision combinations available to suit
scale providing extreme sen- your particular laboratory
sitivity, speed and accuracy requirements.

Write today for Free Catalog on the full line
of Pennsylvania Precision Scales.

& PENNSYLVANIA SCALE COMPANY

BAREVILLE (LEOLA), PENNSYLVANIA

tive identification. Simply pull tab and a fresh, clean label
“pops’’ out. Fast, self-sticking labels dispensed one at a
time. Available in standard or “tissue-high’ thickness. They
accept pen, pencil, ball point pen or typewriter marking.
1000 labels per carton.

Write for detailed information and the
name of your nearest TIME distributor.

LABELS

VIKTi coarnn

PROFESSIONAL TAPE CO., INC.
360 Burlingten Ave. L]

Riverside, III.

PHOTOVOLT

Electronic pH METERS

A complete line of pH meters, incorporating permanently fric-
tionless taut-suspension indicating meters, modern electronic
tubes and circuits. Simple in operation and maintenance;
featuring sealed amplifier plug-in units.

Two-way pH Meter
Model 85

» Single range 0-14, scale length 3",
readable to 0.05 pH Unit.

+ Available — compact battery pack
for field use ($38.00 addtl.).

« Fully stabilized, simple, usable with
all types of electrodes.

Write for Bulletin #195
$135

pH Meter Model 110

« Single range 0-14, scale length
7", readable to 0.02 pH unit.

* Temperature control 0-100° C.,
voltage selector for 80-260 volts.

+ Available — carrying cover and
baseboard for bottles, beakers.

High Precision

Write for Bulletin #105
$235

Standard Laboratory
pH Meter Model 115

» Single range 0-14, scale length
4", readable to 0.05 pH unit.

« Temperature control 20-100°
C.,available with carrying case.

« Additional millivolt scale for
redox measurements and
titrations.

Write for Bulletin #225
$175

Portable pH Meter
Model 125

« Single range 0-14, scale length
5Y%", readable to 0.03 pH unit.

« Only 3 batteries, standard radio
type, 2,000 hours of service.

» Available — carrying frame for
instrument, beakers, bottles.

Write for Bulletin #118
$195

PHOTOVOLT

CORPORATION
1115 Broadway, New York 10, N. Y.

Tester Model 25 for Checking and Adjusting pH Meters
A compact, inexpensive instrument without batteries; for checking
performance of PHOTOVOLT and other pH meters. Requires neither
electrodes nor buffers. Write for Bulletin #138 68
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Includes new advanced
designs for Time-Saving
and Accuracy
¥

UP-TO-DATE INFORMATION
ON OVER 450 PIECES OF:

LABORATORY
INSTRUMENTS,
APPARATUS,
EQUIPMENT

For every type of laboratory

MEDICAL . BACTERIOLOGICAL
CLINICAL . SEROLOGICAL
BIOCHEMICAL - CHEMICAL
PHYSICAL « PETROLEUM

PETROCHEMICAL - INDUSTRIAL

MATERIALS TESTING

Expanded edition of popular cata-
log contains the latest, most
advanced designs to help make
your work easier, faster, more
accurate. Every laboratory needs
this convenient buying guide.

DON'T WAIT!
MAIL COUPON TODAY!

LABLINE, INC.

3076A W.Grand
Please Rush me your F
catalog.

NAME =T
Firm Namee——m

Address.

Clty____————zone__State__—-

Subsidiaries: Chicago Surgical & Electrical Co

Dept. C
Ave., Chicago 22, 1.
REE Laboratory

% Hudson Bay Co. %

850

16-18. Entomological Soc. of Canada.
and Entomological Soc. of Quebec, Que-
bec, Canada. (L. L. Reed, ESC, Neatby
Bldg., Carling Ave., Ottawa, Canada)

16-18. Metallurgy of Beryllium, intern,
conf., London, England. (Secretary, Inst.
of Metals, 17 Belgrave Sq., London,
S.W.1)

16+19. American Dental Assoc., Phila-
delphia, Pa. (H. Hillenbrand, 222 E. Su-
perior St., Chicago 11, Ill.) v

16-19. Vacuum Science and Technol-
ogy, 2nd intern. congr.,-Washington, D.C.
(W. M. Welch, Intern. Organization for
Vacuum Science and Technology, 1515
Sedgwick St., Chicago 10, IlL.)

16-20. American Ornithologists’ Union,
Washington, D.C. (H. G. Deignan, U.S.
National Museum, Washington 25)

16-20. American Soc. of Civil Engi-
neers, New York, N.Y. (W. H. Wisely, 33
W. 39 St., New York 18)

16-20. Symposium on the Programming
and Utilization of Research Reactors, Vi-
enna, Austria. (Intern. Atomic Energy
Agency, Room 2249, United Nations, New
York, N.Y.)

17-19. Japan .Conf. of Radioisotopes,
4th, Tokyo. (R. Suga, Japan Atomic Indus-
trial Forum, Inc., No. 1, 1-Chome, Shiba
Tamura-cho, Minato-ku, Tokyo)

17-19. Lubrication Conf., 8th, jointly
by American Soc. of Lubrication Engi-
neers and American Soc. of Mathematical
Engineers, Chicago, Ill. (R. L. Johnson,
NASA, Lewis Research Center, 21000
Brookpark Rd., Cleveland 35, Ohio)

18-20. Design of Experiments in Army
Research, Development, and Testing, 7th
conf. (by invitation only), Fort Monmouth,
N.J. (F. G. Dressel, Army Research Office
(Durham), Box CM, Duke Station, Dur-
ham, N.C)

18-20. Optical Soc. of America, Los
Angeles, Calif. (Miss M. E. Warga, 1155
16 St.,, NW, Washington 6)

19-20. International Geophysics Assoc.,
12th colloquium, Salzburg, Austria. (IGA,
Freisaalgasse 31, Salzburg)

19-21. Indiana Acad. of Science, Terre
Haute. (E. D. Weinberg, Dept. of Bac-
teriology, Indiana Univ., Bloomington)

20-21. Shallow Water Research Conf.,
Atlantic Coast, 1st natl., Baltimore, Md.
(D.. S. Gorsline, Oceanographic Inst.,
Florida State Univ., Tallahassee)

20-24. American Heart Assoc., annual,
Miami Beach, Fla. (AHA, 44 E. 23 St.,
New York 10) .

23-25. International Scientific Radio
Union and Inst. of Radio -Engineers, fall
meeting, Austin, Tex. (Miss H. E. Hart,
U.S.A. Natl. Committee URSI, 2101 Con-
stitution Ave., NW, Washington 25)

23-25. Metallurgical Soc. of the Ameri-
can Inst. of Mining, Metallurgical and
Petroleum Engineers, fall meeting, Detroit,
Mich. (AIME, 29 W. 39 St., New York 18)

23-27. Metal Congr. and Exposition,
43rd natl, Detroit, Mich. (A. R. Putnam,
American Soc. for Metals, Metals Park,
Novelty, Ohio)

23-28. Congress of Chemical Engineer-
ing, 1st, San Juan, P.R. (R. Munoz,.
Apartado 47, Estacién de Rio Piedras, San
Juan) :

24-25. Shallow Water Research Conf.,
Gulf Coast, 1st natl, Tallahassee, Fla.
(D..S. Gorsline, Oceanographic Inst.; Flor-
ida State Univ., Tallahassee)

new
electronic

‘hematocrit

gives direct
readings
instantl

-

YSI Model 30 Price $250.00
The YSI electronic micro-hematocrit
is a complete, portable measuring sys-
tem for a single instantaneous hema-
tocrit measurement. You will also find
it a useful and versatile auxiliary to
your laboratory-bound centrifuge
equipment.

The YSI Model 30 is particularly
suited to emergency and operating
room use and for bedside or outpatient
analyses, It’s ideal for those situations
requiring a series of accurate hema-
tocrit readings in rapid succession.

Based on the insulating character-
istics of red blood cells, it uses a four
transistor circuit powered from self-
contained batteries to give direct read-
ing hematocrit on .02 cc. of whole or
heperinized blood.

Weighs 215 Ibs. 4” x 5152” x 614",

Get complete specifications from
your YS| dealer or write:
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24-26. Aerospace Nuclear Propulsion,
intern. symp., Las Vegas, Nev. (P. M. Uthe,
Lawrence Radiation Laboratory, Univ. of
California, Box 808, Livermore)

24-27. American Dietetic Assoc., 44th
annual, St. Louis, Mo. (Mrs. T. Pollen,
ADA, 620 N. Michigan Ave., Chicago 11.
111.)

26-27. American Soc. of Tool and
Manufacturing Engineers, Toronto, Can-
ada. (A. Cervenka, Vanderbilt Blvd., Oak-
dale, L.I.,, N.Y.)

26-27. Instrumentation Facilities for
Biomedical Research, symp., Omaha, Neb.
(H. G. Beenken, Univ. of Nebraska Col-
lege of Medicine, 42 and Dewey Ave.,
Omaha)

26-27. New Mexico Acad. of Science.
Albuquerque. (K. G. Melgaard, P.O. Box
546, Mesilla Park, N.M.)

26-28. Professional Group on Electron
Devices, annual meeting, Washington.
D.C. (I. M. Ross, Technical Program
Chairman. Room 2A-329, Bell Telephone
I.aboratories, Murray Hill, N.J.)

26-30. American Soc. for Aesthetics.
Detroit, Mich. (J. R. Johnson, Cleveland
Museum of Art, Cleveland 6. Ohio)

27-28. Shallow Water Research Conf.,
Pacific Coast. Ist natl., Los Angeles, Calif.
(D. S. Gorsline, Oceanographic Inst..
Florida State Univ., Tallahassee)

27-29. Association of Clinical Scien-
tists, annual. Washington, D.C. (R. P. Mac-
Fate, Secretary. ACS. 323 Northwood Rd.,
Riverside, 11.)

28. American Mathematical Soc., 583rd
meeting, Cambridge., Mass. (E. Pitcher,
Lehigh Univ.. Bethlehem, Pa.)

29-31. Photoelasticity, intern. symp.,
Chicago. Ill. (P. D. Flynn, Illinois Inst. of
Technology, Chicago 16)

29-1. Marine Biology, intern. conf. (by
invitation only). Princeton, N.J. (Mrs. E.
Purcell, Interdisciplinary Conference Pro-
gram, Rockefeller Center, Time & Life
Bldg., New York 20)

30-1. American Oil Chemists Soc.,
Chicago. 11l. (W. O. Lundberg, Hormel
Inst., Univ. of Minnesota, 801 16th Ave.,
NE. Austin)

30-1. Society of Rheology, annual,
Madison, Wis. (J. D. Ferry, Univ. of Wis-
consin, Madison)

3/-2. Interscience Conf. on Antimicro-
bial Agents and Chemotherapy, 1st, Ameri-
can Soc. for Microbiology, New York.
N.Y. (ASM, 19875 Mack Ave., Detroit 36,
Mich.)

November

I. Rheumatic Fever, symp., New Haven,
Conn. (E. A. Sillman, Connecticut Heart
Assoc., 65 Wethersfield Ave., Hartford 14,
Conn.)

I1-3. Alkaline Pulping, 15th conf.,
Houston, Tex. (Technical Assoc. of the
Pulp and Paper Industry, 360 Lexington
Ave., New York 17)

1-3. Experimental Mechanics, Ist in-
tern. congr., New York, N.Y. (Soc. for
Experimental Stress Analysis, P.O. Box
168, Central Sq. Station, Cambridge 39,
Mass.)

1-3. High Magnetic Fields, intern. conf.,
Cambridge, Mass. (H. H. Kolm, Lincoln
Laboratory, Massachusetts Inst. of Tech-
nology, Lexington 73)

1-3. Transplantation, CIBA Foundation
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MODEL VE-10
VACUUM EVAPORATOR

VALVING — automatically controlled by
advanced electronic circuit employing
specially designed timing components
and full-range pressure transducer.

PERFORMANCE—3-minute pump-down
to 0.1 micron (clean dry out-gassed sys-
tem in 10” O. D. bell jar). Capable of
continuous operation in the 0.01 micron
range.

AUTOMATIC BACKING— Roughing pump
automatically valved to pump on the ex-
haust of the diffusion pump for 30 sec-
onds every two minutes, eliminating need
for separate backing pump.

THINKS

FOR ITSELF
WITH

PUSHBUTTON
AUTOMATIC
VALVING!

No levers to push! Start, stop,
change specimens anywhere in
the valving sequence with new
push-button operating simplic-
ity —time-saving, error-free au-
tomatic control of the entire
valvingand pumping sequences.
A complete, multi-purpose sys-
tem capable of versatile vacuum
evaporation work in the 0.01
micron range in standard 10"
O. D. bell jar. Ideal for general
use in the research lab, pilot-run
production of small parts.

ELECTRODES —Either of 2 pairs of
electrodes may be energized by ma-
nipulating the selector dial on the con-

trol panel. 16” base plate is equipped
with total of 10 feed through ports.

TILT-BACK BELL JAR—Standard 10"
bell jar tilts back for specimen
changes. Base plate accepts bell jars
to 14~

COMPACT DESIGN—Height, 40" (with-
out bell jar), width, 26”; depth, 16“.
Net weight, 200 Ibs.

Price: $2500, f.o.b. factory. Availability 15 days.
Write for descriptive literature.

See it in action—
1961 VACUUM SCIENCE AND
TECHNOLOGY SHOW — Booth 4

Sheraton Park Hotel
Washington, D. C.

MIKROS INC.

7620 S. W. Macadam Avenue
Portland 19, Oregon

A Subsidiary of Electro Scientific Industries.
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RS FOR WHITE | Direct Measurement
UST FREE AREAS of Difference in

e All Enclosed Mechanism . Refrcc‘t've Index

e No Oil or Grease

e All Chrome Plate Finish

e Easily Cleaned

. 12 Ga. All-Steel Seat; 14" x

153 "— Waterfall Form
Sand Blast Surface, Adjusts
18" to 26".

e 12 Ga, Steel Backrest; 6" x
13% "—with tempered steel
backrest support., 6 inch
horizontal adjustment.
Backrest folds down to make
easy cleaning.

e Cast Iron Base; 20-inch
spread. 124" steel glides.
Other White Room chairs with
lacquered plywood seat and

backrest.

;{IlIEEETRtIIAL iUBES (';“21 AJUS'}I]‘-
4] chair for ays with- N . . o
out obligation. Prove to your- The New Brlce-Phoemx Dlﬁerenhal

self the many advantages
AJUSTRITE offers in com-

fort, utility and economy. | Refracfomefer uses a Splif cell to
Write today—we'll do the rest.

10 YEAR GUARANTEE

measure the difference in refractive

f E i* index between a dilute solution and

JUST LIFT SEAT TO DESIRED HEIGHT its solvent.

Limiting sensitivity 3 X 10—S,

PHOENIX PRECISION INSTRUMENT COMPANY
CHAIRS ... STOOLS Bssiling Gios Obia -~ 3805 N. 5th st. Phila. 40, Pa.

GLASS ABSORPTION | | ool /et
CELLS = KLEIT safety

when working with
noxious gases '
—you need the new

&

Noxious gases — even in the
most carefully supervised
laboratory — present the
possibility of accidental
asphyxiation. Emergency
oxygen and resuscitative
apparatus should be readily
accessible. The new, com-
pletely contained E&J EMER-
cIkIT II is designed for this
purpose — simple, depend-
able, yet inexpensive. Ask
your E&J safety equipment
dealer for a demonstration,

Bio-Colorimeters — Comparatorl — Glass Stand- or write Department S-3.

ards—Klett Reagents,
Klett Manufacturing Co. | 0& W

179 East 87 Street, New York, New York OHIO CHEMICAL & SURGICAL EQUIPMENT CO., Madison, Wis.; OHI0 CHEMICAL PACIFIC
C0., Berkeley, Calif.; OHIO CHEMICAL CANADA LTD., Toronto, Canada: AIRCO COMPANY
INTERNATIONAL, New York City (Divisions or subsidiaries of Air Reduction Company, Inc.)

SCIENTIFIC APPARATUS ceseum
Klett-Summerson Photoelecmc Colorimeters—
olorimeters — N ters — Fluorimeters—
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symp. (by invitation), London, England.
(CIBA Foundation, 41 Portland PI,
London, W.1)

I1—4. American Soc. of Tropical Medicine
and Hygiene, Washington, D.C. (R. B.
Hill, 3575 St. Gaudens Rd., Miami 33,
Fla.)

1-4. Society of Economic Geologists,
Cincinnati, Ohio. (E. N. Cameron, Science
Hall, Univ. of Wisconsin, Madison 8)

2-3. Cancer Chemotherapy, clinical
symp., Washington, D.C. (T. P. Waalkes,
Chemotherapy Natl. Service Center, NIH,
Bethesda 14, Md.)

2—4. American Soc. for Cell Biology,
1st, Chicago, Ill. (H. Swift, Dept. of
Zoology, Univ. of Chicago, Chicago 37)

2—4. Geochemical Soc., Cincinnati, Ohio.
(F. R. Boyd, Jr., Geophysical Laboratory,
2801 Upton St., NW, Washington 8)

2-4. Geological Soc. of America, Cin-
cinnati, Ohio. (F. Betz, Jr., GSA, 419 W.
117 St., New York 27)

2—4. Inter-Society Cytology Council,
annual, Memphis, Tenn. (P. A. Younge,
1101 Beacon St., Brookline 46, Mass.)

2-4. National Assoc. of Geology Teach-
ers, Cincinnati, Ohio. (D. J. Gare, Prin-
cipia College, Elsah, Ill.)

2—4. Paleontological Soc., Cincinnati,
Ohio. (H. B. Whittington, MCZ, Harvard
Univ., Cambridge 38, Mass.)

2—4. Society for Industrial and Applied
Mathematics, Washington, D.C. (Chair-
man, Program Committee, SIAM, P.O.
Box 7541, Philadelphia 1, Pa.)

2-5. Mathematical Models in the Social
and Behavioral Sciences, conf., Cambria,
Calif. (F. Massarik or P. Ratoosh, Mathe-
matical Models Conf., Graduate School
of Business Administration, Univ. of
California, Los Angeles 24)

3—4. Central Soc. for Clinical Research,
Chicago Ill. (J. F. Hammarsten, Veterans
Administration Hospital, 921 N.E. 13 St.,
Oklahoma City 4, Okla.)

4. Society for the Scientific Study of
Sex, New York, N.Y. (H. G. Beigel, 138
E. 94 St., New York 28)

5-8. American Speech and Hearing
Assoc., Chicago, Ill. (K. O. Johnson, 1001
Connecticut Ave., NW, Washington 6)

5-9. Society of Exploration Geophysi-
cists, 31st annual intern., Denver, Colo.
(C. C. Campbell, Box 1536, Tulsa 1,
Okla.)

5-11. Stomatology of Peru, intern.
congr., Lima, Peru. (A. Rojas, Avenue
" Pershing 155, San Isidro, Lima)

5-15. Japanese Chemical Engineers Soc.,
25th anniversary congr., Tokyo and Kyoto,
Japan. (Kagaku-Kogaku Kyokai, Shun-
ichi Uchida, 609 Kojunsha Bldg. No. 4,
6-Chome, Ginza, Chou-Ku, Tokyo)

5-18. Latin American Phytotechnical
Meeting, 5th, Buenos Aires, Argentina. (U.
C. Garcia, Rivadavia 1439, Buenos Aires)

6-8. Association of Military Surgeons
of the U.S., 68th annual, Washington, D.C.
(R. E. Bitner, AMSUS, 1726 Eye St., NW,
Washington 6)

6-8. Cell in Mitosis, 1st annual symp.,
Detroit, Mich. (L. Levine, Dept. of
Biology, Life Sciences Research Center,
Wayne State Univ., Detroit 2)

6-9. Atomic Industrial Forum—-9th Hot
Laboratories and Equipment Conf., Chi-
cago, Ill. (O. J. Du Temple, American
Nuclear Soc., 86 E. Randolph St., Chicago)
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6-9. Southern Medical Assoc., Dallas,
Tex. (R. F. Butts, 2601 Highland Ave.,
Birmingham 5, Ala.)

8. American Acad. of Arts and Sciences,
Brookline, Mass. (J. L. Oncley, 280 New-
ton St., Brookline 46)

8~10. Nondestructive Testing in Electri-
cal Engineering, conf., London, England.
(Secretary, Institution of Electrical Engi-
nees, London W.C.2)

8-11. Acoustical Soc. of America, Cin-
cinnati, Ohio. (W. Waterfall, American
Inst. of Physics, 335 E. 45 St., New York
17)

8-11. Institute of Management Sciences,
San Francisco, Calif. (W. Smith, Inst. of
Science & Technology, Univ. of Michigan,
Ann Arbor)

8-11. Plasma Physics, American Physi-
cal Soc., 3rd annual, Colorado Springs,
Colo. (F. Ribe, Los Alamos Scientific
Laboratory, P.O. Box 1663, Los Alamos,
N.M.) )

9-10. Operations Research Soc. of
America, 20th, San Francisco. Calif. (P.

- Stillson, 115 Grove Lane, Walnut Creek,

Calif.)

9-11. Gerontological Soc., Pittsburgh,
Pa. (R. W. Kleemeier, Washington Univ.,
Skinker and Lindell, St. Louis 30, Mo.)

9-12. Pacific Coast Fertility Soc., Palm
Springs, Calif. (G. Smith, 909 Hyde St.,
San Francisco 9, Calif.)

9-20. Photography, Cinematography,
and Optics, 3rd intern. biennial, Paris,
France. (Comité Francais des Exposi-
tions, 15 rue de Bellechasse, Paris 7)

12-17. Bahamas Conf. on Medical and
Biological Problems in Space Flight,
Nassau, Bahamas. (I. M. Wechsler, P.O.
Box 1454, Nassau)

13-14. Exploding Wire Phenomenon,
2nd intern. conf., Boston, Mass. (W. G.
Chace, Thermal Radiation Laboratory,
CRZCM, Geophysics Research Directorate,
Air Force Cambridge Research Labora-
tories, Bedford, Mass.)

13-16. Magnetism and Magnetic Ma-
terials, 7th annual intern. conf., Phoenix,
Ariz. (P. B. Myers, Motorola, Inc., 5005
E. McDowell Rd., Phoenix 10)

13-17. American Public Health Assoc.,
89th annual, New York, N.Y. (APHA,
1790 Broadway, New York)

13-17. Gulf and Caribbean Fisheries
Inst.,, 14th annual, Miami Beach, Fla.
(J. B. Higman, Marine Laboratory, Univ.
of Miami, 1 Rickenbacker Causeway, Vir-
ginia Key, Miami 49)

13-18. European Conf. on the Control
of Communicable Eye Diseases, Istanbul,
Turkey. (World Health Organization,
Palais des Nations, Geneva, Switzerland)

14-16. American Meteorological Soc.,
Tallahassee, Fla. (Executive Secretary,
AMS, 45 Beacon St., Boston 8, Mass.)

14—-17. Corrosion in Nuclear Tech-
nology, symp., Paris, France. (European
Federation of Corrosion, Société de Chimie
Industriells, 28 rue St. Dominique, Paris
79

14-18. Puerto Rico Medical Assoc.,
Santurce. (J. A. Sanchez, P.O. Box 9111,
Santurce)

15-17. Eastern Analytical Symp., New
York, N.Y. (A. Rekus, EAS, Research
Dept., Baltimore Gas & Electric Co., Pratt
St., Baltimore, Md.)

(See issue of 15 September for comprehensive list)

—NEW!——
Timely

BOOK AIDS

by F. A. DAVIS
Daniels & Bauer’s

PROBLEMS IN
ORGANIC CHEMISTRY

This is a well-organized set of problems
that offer a potent supplement to courses
in organic chemistry. The problems em-
phasize the chemical and physical prop-
erties of functional groups and are fitted
to the one-year course. Fundamental con-
cepts and theory as well as the chemical
and physical properties of organic com-
pounds are considered. The nomenclature
is clarified in each chapter.

By RALPH DANIELS, Ph.D., and LUDWIG

BAUER, Ph.D. 204 pages. $3.75
1

Kenworthy's

COLLEGE PHYSICS

Dr. Kenworthy takes up the important
phenomena in everyday existence and
explains them in a lucid manner. He gives
a readable development of complex
topics, lively analogies and real-life illus-
trations that sharply demonstrate impor-
tant points. This book is designed pri-
marily for the college student who seldom
takes more than one year of physics and
who usually has a limited preparation in
mathematics.

By RAY W. KENWORTHY, Ph.D. 682 pages,
Hlus. $8.50

Taber's CYCLOPEDIC
MEDICAL DICTIONARY

Over 1,000,000 copies! Teachers, students,
workers in all fields of science praise this
extraordinary medical dictionary for its
“cyclopedic’’ qualities . . . full definitions
that frequently devote 2 or 3 pages to a
single subject. Medicine and all basic sci-
ences are covered in a rich storehouse of
modern knowledge.

By CLARENCE WILBUR TABER and Associates.
1398 pages, illustrated. 8th Edition
Plain, $6.00; Indexed $6.50

Manter & Gatr’

NEUROANATOMY and
NEUROPHYSIOLOGY

NEW (2nd) EDITION! The latest concepts
are given in this new edition of a widely
praised work. A brilliant book that sim-
plifies the complex subject of nerve struc-
ture and nerve function . neuro-
anatomy in ACTIONI

By JOHN T. MANTER, Ph.D., M.D. and
ARTHUR J. GATZ, Ph.D. 150 pages, glal\arb

F. A. DAVIS Company

PUBLISHERS—Since 1879
1914 Cherry Street Philadelphia 3
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TYPIT® B Seconds/Symbol
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Fits Any Typewriter Type It Yourself 400 Special Symbols

®
Ask your office machine dealer to demonstrate TYPIT ™ or write for a catalog.
mechanical enterprises inc. 3158 Jefferson Davis Highway , Arlington 2, Virginla

from Percival . ..

COMPACT PLANT
GROWTH LAB

for controlled climate needs

Model PGC-78—A completely-assembled, self-
contained unit ready to plug in. Maximum
growth area. Minimum floor space. Com-
pletely portable. Offers:

HIGH LIGHT INTENSITY: May be varied from
5,000 down to 200 ft. candles. Three simul-
taneous light intensities are possible by
adjusting sectional work tray.

FLEXIBILITY: Reproduces climatic require-
ments from 45° F to 90° F, and any photo

period desired. Photo periods and temper- as I _ : o LARGE WALK-IN MODEL
ature programmed and automatically con- : Z - 4 ALSO AVAILABLE
trolled. % 5 ; : 5 e ;

ECONOMY: Low initial cost. Low operating
cost.

_ COMPACT MODEL PGC-78.
Write today for further information. B O S0 N IOV T DO

22 HV71Y REFRIGERATION soo, iows
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Electromagnetic isotope separator op-
erates on the mass-spectrometer prin-
ciple. Accelerated ions, deflected by a
uniform magnetic field, travel along tra-
jectories determined by their mass and
energy. If all ions are given equal
energy by stabilization of the accelerat-
ing voltage, the trajectories are deter-
mined by mass alone. Ions of the
sample, produced in the ion source,
are extracted from the source by a
negative voltage and accelerated by an
electric field. When the ion beam is
subjected to the magnetic field of the
separator, ions of equal mass are col-
lected in a single focal position. A col-
lector plate placed at the focal plane
collects the various ions. The separator
is designed for use with all ions in the
mass range 1 to 400. Isotope currents
are 10 pa, if isotope abundance is 25
percent or greater. Higher currents may
be obtained with some loss in resolu-
tion. The mass range collected in a given
run is 100 to 115 percent of the small-
est mass present. Resolving power is
said to be at least 400, defined as
M/AM, where AM is measured as half-
peak amplitude. Accelerating voltage
is at least 50 kv over the entire mass
range.

Several ion sources are available to
cover the total mass range. The magnet
is a 90-deg, 160-cm-radius magnet with
minimum air gap 10 cm. Normal maxi-
mum field strength is 5000 gauss or
more. Field stabilization is achieved to
+0.01 percent.

Beam profile may be monitored in
both horizontal and vertical planes by
means of vibrating probes. The probes
are designed to intercept not more than
5 percent of the beam. They may be
removed from the beam entirely with-
out affecting machine operation. Vac-

The information reported here is obtained
from manufacturers and from other sources
considered to be reliable. Neither Science nor
the writer assumes 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 783 and 865. Circle
the department number of the items in which
you are interested on this card.
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New Products

uum pumping capacity is sufficient to
pump down to operating pressure of
5 X 10° mm-Hg in 6 hr. Samples may
be introduced so that operating condi-
tions are attained within 15 min. The
collector may be recovered within a
few minutes after completion of a run,
and a second run started on the same
isotope within 15 min. (High-Voltage
Engineering Corp., Burlington, Mass.)
Circle 1 on Readers’ Service card

Counter-timer measures and displays
frequencies from d-c to 100 Mcy/sec
without heterodyning techniques. Time
interval and period are measured to 10~
sec. Paired pulse resolution is said to
be 10 nsec and accuracy =1 count
*oscillator stability. The latter is said
to be =2 parts in 10° for short term
and within 5 parts in 10° for long
term. The instrument consists of three
input channels, a decade count-down
time base that eliminates the need for
divider adjustment, and a series of plug-
in decade counting units. Output is
standard 1-2-4-8 binary-coded-decimal
and will operate digital printers, punch-
es, and other data processing equip-
ment. A choice of visual displays is
available. Specifications include: sensi-
tivity, 1.0 volt (r.m.s.); input impedance,
50 ohms from 10 to 100 Mcy/sec
and approximately 50 kohms from d-c
to 10 Mcy/sec. Solid-state circuitry is
used throughout and consumes approxi-
mately 50 watts of operating power.
(Computer Measurements Co., 12970
Bradley Ave., Sylmar, Calif.)

Circle 2 on Readers’ Service card

Impedance plotter covers the fre-
quency range 0.1 to 1700 Mcy/sec.
Used with a suitable oscillator, the in-
strument displays impedance as a trace
on a Smith-chart-calibrated cathode-
ray tube. A separate x-y recorder can
be added without affecting the cathode-
ray tube indication. (Alford Manufac-
turing Co., 299 Atlantic Ave., Boston,
Mass.)

Circle 3 on Readers’ Service Card

Mechanical impedance testing device,
model 2110, incorporates three force
transducers and three accelerometers
in the same plane. The device permits
a close approximation of measurement
of force and acceleration at the same
point of a structure. Force sensitivity
is nominally 7.0 pk-mv/pk-lb and ac-
celeration sensitivity, 80 pk-mv/pk-
grav. A center-mounting hole is pro-
vided. Stiffness is said to be at least
2 X 10" 1b/in. Frequency response is
2 to 4000 cy/sec with 1000-megohm
load and 5 to 4000 cy/sec with 100-
megohm load. A force generator, model
2953, is designed for use with the im-
pedance tester. (Endevco Corp., 161 E.
California Blvd., Pasadena, Calif.)

Circle 4 on Readers’ Service card

Transducer that changes electric cur-
rent to a pneumatic signal is designed
for high direct-current applications.
The instrument operates by sensing the
magnetic field in the vicinity of a bus-
bar conductor thus avoiding the use of
high-current shunts. A standard pneu-
matic signal in the 3- to 15-1b/in.” range
is transmitted to a receiver. The instru-
ment must be placed at a fixed distance
and orientation to the conductor, and
interfering fields must be avoided. Cali-
bration of the transducer is linear in
gauss and pounds per square inch.
(Foxboro Co., Foxboro, Mass.)

Circle 5 on Readers’ Service card

Memory unit (Fig. 1) is a thin film
device that can store 20 words of eight
bits each or 160 bits of information.
The units have cycle-time capabilities
of 0.2 usec. The device is manufactured
by depositing a film of nickel-iron alloy
on a glass substrate. The resulting plate
is sandwiched between two printed-cir-
cuit boards containing read, informa-

EEEESESESREEREEERL

£zores

Fig. 1. Memory unit.
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MODEL 3512

National Appliance Co.
7634 5. W. Capitol Hy. « Portland 19, Ore

Eastern Sales:

H. Reeve Angel & Co., Inc.
9 Bride Well PI. « Clifton, N. J.

NATIONAL

NATIONAL

APPLIANCE

32 CUBIC FOOT
INCUBATOR

Large capacity, general purpose incu-
bator is designed for application in
public health clinics, medical schools
and classrooms—provides greatest
space economy.

Seven corrosion - resistant shelves on
14" centers provide over 30 sq. ft. of
work space (additional shelves option-
al), yet occupies area of but 3’ x 215’,
Forced air flows from top downward,
providing uniform temperature from
ambient to 65°C. Maximum tempera-
ture differential *=1.0°C. Additional,
safety thermostat precludes accidental
lost time and culture material. Acces-
sories include interior electrical outlets
for mechanical devices, reinforced
shelves for 5 gal. carboys, CO, fittings
for virological or tissue cultures.
Interior is white, baked enamel, 31” w.,
24%5" d.,, 74" h. Smooth joints and
seams reduce maintenance. Exterior of
baked beige enamel accommodates
modern laboratory decor, 36” w., 30”
d.,1 90" h. 1500 watts, 115, 208 or 230
volts.

Send for complete catalog today!

APPLIANCE

No. A116AC
42 ml. Bomb
Electric Ign.

Samples weighing up to one
gram are rapidly and complete-
ly oxidized in the A116AC bomb
preparatory to determining Sul-
fur, Halogens, Arsenic, Boron
and other elements in almost
any combustible material. Small-
er samples can be treated in any
of six similar PARR bombs in
22, 8 and 2.5 ml. sizes, both
flame and electric ignition types.

Ask for Specification 2000

INSTRUMENT COMPANY
MOLINE, ILLINOIS _
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You Get Things Done With
Boardmaster Visval Control

Y¢ Gives Graphic Picture of Your Operations—
Spotlighted by Color
Facts at a glance — Saves Time, Saves

"~ " Money, Prevents Errors

Yt Simple to operate — Type or Write on
Cards, Snap in Grooves

Y% ldeal for Production, Traffic, Inventory
Scheduling, Sales, Etc.

Y& Made of Metal. Compact and Attractive.
Over 500,000 in Use

“Full price :4950 with cards
FREE 24-PAGE BOOKLET NO. BF-20
Without Obligation

Write for Your Copy Today

GRAPHIC SYSTEMS

Yanceyville, North Carolina

tion, and sense conductors that pass
over each bit. The complete package
measures 4 by 3.75 by 0.070 in. (Bur-
roughs Corp., P.O. Box 1226, Plain-
field, N.J.)

Circle- 6 on Readers’ Service card

Sterioscopic converter for closed-
circuit television equipment permits
conversion of existing television equip-
ment to three-dimensional viewing.
The converter, available in kit form, is
entirely optical, requiring no electronic
changes. The system consists of three
devices. The first, fitting any 16-mm
industrial television camera lens, pro-
vides the camera with two views of the
scene. The second is a screen placed in
front of the receiver screen. The third
is a pair of glasses to be worn by the
viewer, which is also available in clip-
on form. (Steriotronics Corp., 1717 N.
Highland Ave., Los Angeles 28, Calif.)

Circle 7 on Readers’ Service card

Voltage-to-digital converter features
a conversion rate of 0.5 usec. Input
voltage range of the instrument is 10
volts at an impedance of 250 ohms.
An optional input impedance of 100
kohm is available. Accuracy is said to
be +0.5 percent *14 least significant
digit. Digital code output is parallel
with maximum load of 5000 ohms. A
visual display provides two binary-
coded decimals. The instrument meas-
ures 6.5 by 6.25 by 3.5 in. (General
Data Corp., 11602 9 St., Garden
Grove, Calif.)

Circle 8 on Readers’ Service card

Gas tester is a portable device for
determining air contamination caused
by trichloroethylene, perchloroethylene,
and gasoline. Components of the tester
are an aspirator and an indicator tube.
Concentration of fumes is measured by
the change in color produced when air
is drawn into the tube by squeezing the
aspirator bulb. (LKB Instruments Inc.,
4840 Rugby Ave., NW, Washington
14, D.C) '

Circle 9 on Readers’ Service card

Microwave signal generator for the
3-kMcy/sec band incorporates a micro-
wave discriminator and high-gain d-c
feedback amplifier to provide automatic
frequency control of the klystron os-
cillator to +0.01 part per million. Fre-
quency can be set with an accuracy
said to be +0.05 percent. (Strand Lab-
oratories, Inc., 294 Centre St., Newton
58, Mass.)

Circle 10 on Readers’ Service card
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Stain-gage Yogger is a 200-channel
instrument that scans strain data at the
rate of five channels per second. Data
are printed out and punched into pa-
per tape. Either of two ranges, 0 to
5000 or O to 1000 yin./in. can be se-
lected by a panel switch. An alarm
system indicates when any given input
exceeds a preset strain value for any

channel. (Gilmore Industries, Inc.,
13015 Woodland Ave., Cleveland,
Ohio)

Circle 11 on Readers’ Service card

Data input station (Fig. 2) will re-
ceive card, badge, variable, fixed, and
remote data and will transmit the data
to a central recording station where all
data are recorded in computer-compati-
ble language in punched paper tape.

Fig. 2. Data input station.

The input station includes a reader ca-
pable of receiving up to 80 digits of pre-
punched card data and ten digits of pre-
punched badge data. The input station
can be optionally equipped to receive
digital data from external test equip-
ment. Inserted data are checked auto-
matically for consistency with message
type. An error that is discovered must
be acknowledged by the operator be-
fore the card can be removed. (Datex
Corp., 1307 S. Myrtle Ave., Monrovia,
Calif.)
Circle 12 on Readers’ Service card

Moisture meter consists of two parts,
a calibrated hygrometer and an oxidized
aluminum container into the top of
which the hygrometer fits. The sample
to be tested is placed in the aluminum
container, and the hygrometer is in-
serted into the top of the container and
left there for approximately 20 min;
at the end of this time the hygrometer
will indicate the relative humidity of
the sample. Absolute moisture of the
sample may be determined by consult-
ing a table of humidity equilibrium.
(Abrax Instrument Corp., 179 Jamaica
Ave., Jamaica 32, N.Y.)

Circle 13 on Readers’ Service card
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with Polaroid® Land Back

you are
just 10 seconds
from a
photomicrograph!

Here is an unequalled combina-
tion of speed, versatility and
performance in photomicrog-
raphy. With the Polaroid Land
Back, there’s no guessing, no
waiting, no darkroom. And with
the newest Polaroid Land film
you get finished prints in just
10 seconds...not 60 seconds as
previously.

The Wild M20 permits continuous binocular observation. Phototube
deflects 25% of the light to binocular tube. Special format indicating
eyepiece provides rapid, perfect focusing.

The Wild M20 is available with sextuple revolving nosepiece, 20-watt
built in illumination, Cinetube, Phase Contrast, Incident Light, Vari-
color and other equipment. Write for Booklet M20.

®by Polaroid Corp.
Cambridge, Mass.

“The FIRST name in a complete line of Surveying Instruments,
Photogrammetric Equipment and Microscopes.

HEERBRUGG
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Fig. 3. Digital voltmeter with transistor-
ized operational amplifiers.

Digital voltmeter (Fig. 3) uses tran-
sistorized operational amplifiers to ob-
tain high input impedance independent
of null condition. The instrument covers
the range 0 to 999.9 volts in three
steps. Input impedance in the highest
range is 10 megohms; in the inter-
mediate range it is 1.0 megohm; and
in the lowest range, 100 megohms
minimum. Accuracy is said to be =0.01
percent of full scale on all ranges.
Average reading speed when no change
of polarity occurs is 200 readings per
second. Internal voltage reference is a
Zener diode. Range selection is manual
with decimal point location indicated
in the digital display. (Electronic As-
sociates, Inc., Long Branch, N.J.)

Circle 14 on Readers’ Service card

Frequency standard is said to have
long-term stability of 5 parts in 10
per day and short-term stability over
1-sec intervals of 1 part in 10*. Two
sinusoidal output signals of frequencies
1 Mcy and 100 kcy/sec are furnished.
Source impedance and power level are
said to be well suited for distribution
over 50-ohm systems. Proportionally
controlled double ovens are used to
maintain crystal temperature constant
within a few hundredths of a degree.
Crystal dissipation level is kept con-
stant at less than 0.25 uw by automatic
gain control. (Hewlett Packard Co.,
1501 Page Mill Rd., Palo Alto, Calif.)

Circle 15 on Readers’ Service card

Pressure pulse calibrator provides 3-
msec rise time from atmospheric pres-
sure to the calibration pressure that
can be set from a few inches of
water to 1000 1b/in.® The calibrating
pressure is indicated on a Bourdon-tube
gage. Various scales ranging from 0-15
to 0-1000 1b/in.? are available. Ac-
curacy and linearity are said to be bet-
ter than *0.1 percent. The calibrator
operates by dumping pressure from a
calibration pressure flask into a small
cavity at the active face of the trans-

COLEMAN

for acid base . ..
redox . ..
dead-stop . ..
conductometric
titrations

The new Coleman Titrion,

together with the Cole-
man Companion pH Me-

ter, provides an instru-
mentation package cap-
able of automatically
performing virtually any
electrometric titration in
the analytical labora-
tory.

AUTOMATIC TITRATOR

® Speed—Complete automatic titration in 1 to 1% minutes.
® Accuracy, Sensitivity—Routine accuracy well within 0.1 pH.
® Automation—Electronic sensing of endpoint approach;
electronic control of titrant flow.
® Versatile, Convenient, Economical, Pracﬁcul'

High-volume output cuts unit cost of titrations; control system
titration curve; provlsuon for continuous mruhon, uparum over full 0- 14 pH and 1400 millivelt

ion to any

range. Greatest operating ease; no sp

STANDARD SCIENTIFIC

S“W e@’&;ﬁ. NEW YORK 3, N.Y.
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Cat. No. 598931 Titrion Automatu: Titrator
Cat. No. 565435 Compam_?_r_! pH Meter

tain high levels of accuracy.

......... $670.00
............. $300.00

LABORATORY
APPARATUS
B08 BROADWAY REAGENTS

CHEMICALS

ducer undergoing calibration by means
of a back-seated poppet valve. A 1600-
Ib/in? supply flask is included. (At-
lantic Research Corp., Alexandria, Va.)
Circle 16 on Readers’ Service card

Logic elements of the magnetic-core
transistor type are designed as compact
modules capable of performing the
functions: Or, Inhibit, Branch, And,
Transfer, Drive, Count, Complement.
The elements operate at rates up to 250
kcy/sec. They are available with either
positive or negative input/output pulse
polarity. A single 12-volt power supply
is required for their operation. Mini-
mum one-to-zero ratio is 15:1; power
requirement is 100 mw for full load
and 25 uw for standby condition. Di-
mensions are 25/32 by 9/16 in. (DI/ AN
Controls, Inc., 944 Dorchester Ave.,
Boston 25, Mass.)

Circle 17 on Readers’ Service card

Standby power system is designed for
application where power interruption of
even a single cycle will destroy intelli-
gence sequences. The power system cuts
in with zero switchover time when the
a-c line drops below a preset level.
When the line voltage returns to normal,
the power supply first synchronizes it-
self with line frequency and then
switches the load back to the line. When
in the standby state, the device serves

* as a line voltage regulator holding volt-

age within +3 percent. Power outputs
from 500 v amp to 3 kv amp are avail-
able. (Electro-Seal Corp., 938 North
Ave., Des Plaines, IIl.)

Circle 18 on Readers’ Service card

Respiration pump for producing arti-
ficial breathing in small animals is a
piston pump with volume variable from
0 to 50 ml per stroke. A mechanically
timed and operated valve controls air-
flow direction. Rate can be varied be-
tween 15 and 50 strokes per minute.
(Phipps and Bird, Inc., 6th at Byrd St.,
Richmond 5, Va.)

Circle 19 on Readers’ Service card

Charge amplifier, for use with quartz
accelerometers, is a high-grain d-c volt-
age amplifier with a capacitive feedback
path from the low-impedance output
circuit to the very-high-impedance in-
put circuit. The relationship of input
charge to output voltage is determined
solely by the feedback capacitance and
is independent of the gain or other
operating characteristics of the amplifier.
Specifications of the instrument are as
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For DPN and DPNH

insist on the
GENUINE
SIGMA PREPARATIONS

Sigma is probably the leading basic producer of these
important co-enzymes. Sigma Quality has always
been the World’s Highest, but now it is even higher
than before. Not yet 100%, but we are rapidly
getting there.

Price—Far lower than any other
supplier for comparable purity:

B-DPN

95-100% Pure—$10 per gram
Substantially free of a isomer-DPN

B-DPNH

Sigma Grade—98-100% Pure—$24.50 per gram

Never before has such a purity been offered com-

mercially. Substantially free of a isomer-DPN; also
free of oxidized 3-DPN.

Delivered by AIR ANYWHERE IN THE WORLD

Also, for your convenience and to make your Enzyme
assays more reliable by eliminating decomposition of
DPNH STOCK SOLUTIONS, we offer

B-DPNH Sigma Grade PRE-WEIGHED
VIALS

completely Stable at Room Temperatures
0.2 mg DPNH VIALS Stock No. 340-2 10 VIALS 2.50
1.0 mg DPNH VIALS Stock No. 340-101 10 VIALS 6.00
2.0 mg DPNH VIALS Stock No. 340-102 10 VIALS 11.00
5.0 mg DPNH VIALS Stock No. 340-105 10 VIALS 15.00
10.0 mg DPNH VIALS Stock No. 340-110 10 VIALS 21.00

Delivered by Parcel Post anywhere

DID YOU KNOW—the purity of Any Sigma Reagent

is guaranteed until consumed. No matter how old, or

why, if not satisfactory, please return it for replace-
ment. This includes ENZYMES!

CALL US COLLECT AT ANY TIME, JUST TO GET ACQUAINTED

Day, Station to Station,
PRospect 1-5750

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

The Research Laboratories of

SIGMA

CHEMICAL COMPANYQ

3500 DEKALB ST., ST. LOUIS 18, MO., U. S. A.

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

>
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BALANCE
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DIRECT READING...
NO VERNIERS ON

VDFicro

TORQUE BALANCES

VDF Micro Torque Balances are widely used in science and
industry for repetitive weighings of small samples. These
balances are extremely fast, yet accurate and simple to oper-
ate. Service requirements are negligible due to the absence
of moving parts, bearings, springs and other complicated
mechanisms. Select from 14 different models; all at surpris-
ingly low, economy prices.

SPECIAL FEATURES:
o No bearings—no friction
Combined torsion/suspension wire
No delay in reading, oscillation stops instantly
Direct reading, no reading errors
No fatigue, dial at eye level is adjustable
No parallax—special straight view pointer
Considerable overload tolerance

e O 6 ¢ o o

For descriptive literature write for Bulletin 66

BRINKMANN

INSTRUMENTS, INC.
115 Cutter Mill Road, Great Neck, N.Y.

Philadelphia ¢ Cleveland  Houston  Miami  Menlo Park, Cal.
859



Carboxypeptidase
A:

Twice crystallized.

Carboxypeptidase DFP:

Twice crystallized enzyme
treated with diisopropyl-
phosphorofluoridate to
elimingte contaminating
trypsin and chymotrypsin
actively and recrystallized
after removal of DFP.

Carboxypeptidase
B:
Prepared from swine
pancreas.

For information write:

WORTHINGTON
BIOCHEMICAL
CORPORATION

FREEHOLD 1, NEW JERSEY

wort gton

y |.1 ﬂ!mn
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follows: input resistance, 10* and 10*
ohms for operation and calibration, re-
spectively; maximum output impedance,
100 ohms; maximum output voltage
=+5 v; maximum output current, =10
ma; frequency range, 0.01 cy to 160
kcy/sec; linearity, 0.5 percent; noise, at
output, 0.3 mv. When the accelerometer
and amplifier are ordered together the
measuring system can be calibrated to
produce 1-, 10-, or 100-mv/grav out-
put or to produce full output at a speci-
fied value of acceleration. (Kistler In-
strument Corp., 15 Webster St., North
Tonawanda, N.Y.) .
Circle 20 on Readers’ Service card

Ultraviolet photometer is designed
for detection of the rise in enzyme con-
tent (serum glutamic-oxalacetic trans-
aminase) of blood, said to indicate
heart damage, hepatitis, and other con-
ditions. The instrument is essentially an
ultraviolet densitometer. Standard 13-
by 100-mm test tubes are used to in-
cubate the reaction mixture and also
serve as photometer cells. Light weight
and compactness are features of the
instrument. (California Corporation for
Biochemical Research, 3625 Medford
St., Los Angeles 63, Calif.)

Circle 21 on Readers’ Service card

Dissolved oxygen amalyzer uses me-
tallic thallium, which is extremely
reactive to dissolved oxygen but inert
to water. The reaction product, thal-
lous hydroxide, increases the conduc-
tivity of the water. The analyzer con-
sists of a mixed bed demineralizer
cartridge and a packed column of pure
thallium. Conductivity is measured be-
fore and after passage through the
thallium column. The unit does not
include a conductivity bridge. Several
portable bridges available from the
manufacturer can be used with the
analyzer. (Industrial Instruments Inc.,
89 Commerce Road, Cedar Grove,

| N.1.)

Circle 22 on Readers’ Service card

Cathetometer has a range of 1 m.
The instrument’s micrometer head
reads to 0.005 mm and its telescope
level is said to be accurate to *1 sec.
The main scale and vernier are made of
Invar. The leveling bubble is illumi-
nated and in the field of view so that
the setting can be checked at the same
moment -a reading is being made. Over-
all height is 67 in. and weight is 280
Ib. (Ealing Corp., 33 University Road,
Cambridge 38, Mass.)

Circle 23 on Readers’ Service card

STOKES
automatic

WATER
STILLS

for the

ultimate n

SIMPLICITY

EFFICIENCY
PURITY

Stokes automat-
ic water stills are
noted for their
simplicity. Any-
one can operate them in a mat-
ter of seconds. With a minimum
of attention, Stokes Stills will
deliver distilled water at rated
capacities of 14 to 100 gallons
per hour. And they produce the
purest distillate possible . . .
completely free of pyrogens,
bacteria or minerals. What’s
more, all models are effective in
purifying both soft and hard
water.

Your Laboratory Supply House
stocks Stokes Stills. Next time
you need one, see them . . . and
specify Stokes.

Pharmaceutical Equipment Division
F. J. STOKES CORPORATION
5500 Tabor Road
Philadelphia 20, Pa.
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Differential thermometer is said to be
capable of measuring temperatures pre-
cisely to 0.001°C. Designed for use in
measuring temperature fluctuations in
calorimetry, change-of-state experi-
ments, cryoscopy, and the like, the
thermometer reads, directly in degrees
centigrade, single-point or differential
temperatures in the range from —60° to
+300°C. (Fiske Associates, Inc., Bethel,
Conn.)

Circle 24 on Readers’ Service card

Arc-imaging furnace (Fig. 4) uses two
opposing concave mirrors to capture
radiant energy from an electric arc and
focus it into an area %2 in. in diameter.

AR

CONCAVE ——
MIRRORS ’

SPECIMEN

Fig. 4. Diagrammatic cross section of the
“clam shell” optical system of the arc-
imaging furnace.

Temperatures greater than 3500°K are
achieved. Shadowing losses are substan-
tially reduced in the design of the fur-
nace by locating the radiant-energy
source and the specimen outside the
reflecting system. Radiation enters the
“clam-shell” reflecting chamber through
a circular opening in the back of one

of the mirrors and converges on a speci-

men outside an opening in the back of

the second mirror. (Arthur D. Little,

Inc., Acorn Park, Cambridge 40, Mass.)
Circle 25 on Readers’ Service card

Microvoltmeter uses an automatically
recharged nickel-cadmium battery to
provide freedom from power-line coup-
ling. The instrument has 15 ranges
from =100 xv to 1000 v full scale.
Input impedance is 100 megohms or
greater on all except the microvolt
ranges; in the latter, it is 10 megohms
or greater. Accuracy is said to be =1
percent on all ranges. The meter is
available in portable or rack-mounting
form. (Dynamics Instrumentation Co.,
583 Monterey Pass Road, Monterey
Park, Calif.)

Circle 26 on Readers’ Service card

Direct-writing -recorder is .an eight-
channel instrument expressly designed
for use with analog computers. Features
of the recorder include static and dy-
namic accuracy said to be =2 percent,
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OFFERS YOU AN
P ELECTRONIC SQUARE WAVE
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- FOR EVERY PURPOSE
- FOR EVERY PRICE RANGE

Study the brief summaries below of the complete line of quality AEL Electronic
Square Wave Stimulators designed to meet every requirement of classroom and
research laboratory use. You will find the Stimulator that will meet both your
budget and technical requirements. AEL Stimulators come to you with a background
covering thousands of hours of classroom and laboratory operation.

model 198 . . . &
CLASSROOM AND RESEARCH LABORATORY USE
A many-purpose . . . yet inexpensive unit, designed

for both classroom and research laboratory use.
Undergraduate students find it particularly desirable
because of its simple-to-operate controls. However,
the ranges of variable stimulus, output and dura-
tion also make the ''198" attractive for research
laboratory use. Produces recurrent or single stimuli.
Versatility provided through continuously variable
controls. Offers sync-pulse of 10 volts amplitude
for use with cathode ray oscilloscopes.

model 751 . . . $145.

CLASSROOM AND RESEARCH LABORATORY USE
Performance-proven over years of service, the
751" offers stepped confrols of frequency and
duration that permit exact resetting in conducting
consistent, repeatable experiments. Straightforward
control operation and a wide range of variables
make this unit ideal for both student and research
laboratory use. Pulse pairs are obtained by com-
bining two Model 751's with a Model 951 Dual-
pulse Synchronizer, making it possible to study the
refractory cycle of such tissue as nerve, striated
muscle and cardiac muscle. A signal magnet output
is also provided.

model 404 . . . $400.

ALL-PURPOSE RESEARCH LABORATORY USE
Designed for the physiclogy laboratory, the '‘404"
provides a wide variety of stimuli. The five modes
of operation include . . . SINGLE SHOCKS . . .
REPETITIVE STIMULATION . . . SINGLE PAIR -OF
STIMULI . . . REPETITIVE PAIRS OF STIMULI . . .
DIRECT CURRENT STIMULATION. Trains of pulses
are produced by coupling two Model 404's. Output:
60 ma at 150V or 9 watts. Stimulus Intensity: 1
millivolt to 150 volts. Stimulus Duration: 10 micro-
seconds to 1 second. Delay: Adjustable from 10
microseconds to 1 second. Stimulus Frequency: 1
every second to 10,000/second.

model 104-A . . . $550.

THE ULTIMATE IN RESEARCH LABORATORY USE

An extremely accurate, ail-fpur ose stimulator, the
““104-A" is designed specifically for the most ex-
acting research laboratory use. Six modes of opera-

tion include . . . SINGLE SHOCKS . . . REPETITIVE
STIMULATION . . . SINGLE PAIRS OF STIMULI . . .
REPETITIVE PAIRS OF STIMULI . . . SINGLE TRAINS
OF STIMULI . . .REPETITIVE TRAINS OF STIMULI.

Utilizing 10-turn linear helipots which are resettable
to 0.1 percent, the ‘‘104-A" is accurate within five
percent across the dial . in all ranges. It
produces trains of pulses, can be externally or
remotely driven and has a 250 volt output.

_ACCESSORIES FOR USE WITH MODEL 104-A & 404 STIMULATORS
- ' PHOTIC STIMULUS ACCESSORY
. . . model 127 :

STIMULUS ISOLATION UNIT . . .
model 112

Provides the means of isolating
a stimulator pulse from ground
reference to reduce ground loop
artifacts. G

Write for detailed literature on each of the above instru-
ments and accessories. Send your request, plus any other

information that you may desire, to . . .

Provides a source of short dur-

- ation light flashes at three

different intensities and at rep-
etition rates controlled by the
stimulator.

One year warranty
on all models

Amcrlcun I:Ilc:lronlc Inabonllorln. Inc.

RICHARDSON ROAD, COLMAR, PENNA.
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complete absence of overshoot, and er-
ror-free rectilinear presentation and uni-
form trace width of 0.01 in. at all
writing speeds. A control panel has
push-button controls for all recording
functions, including eight-step attenua-
tion for each channel, 12 chart speeds
from 0.05 to 200 mm/sec, and provi-
sion for simultaneous check of calibra-
tion and attenuator settings on all chan-
nels. A control panel for use with ana-
log computers has, in addition to the
above controls, provision for control
of the computer from the recorder. In

addition to eight analog channels, two
event channels are provided. The latter
can be used to record time marks on
the chart margin. (Brush Instruments,
Division of Clevite Corp., 37 and Perk-
ins Sts., Cleveland 14, Ohio)

Circle 27 on Readers’ Service card -

Storage oscilloscope combines a high-
frequency oscilloscope and a storage in-
strument with selectable mode of opera-
tion. The oscilloscope makes use of the
Memotron tube for both modes of oper-
ation. The tube contains a conventional

BECKMAN Model DU

Spectrophotometer

“The First” and “Still First”. Since its introduction Beck-

Q 'bicture”
Ihstrument

man’s Model DU has maintained its position as the “Number

One Spectrophotometer” in the laboratory. The A.C. line
operated unit eliminates storage batteries and dry cells and
provides insured current stability. When equipped with an

ultraviolet accessory set it covers a range from 210 mu to 1000

mu. Continued research has extended its utility by providing accessories for flame
photometry, fluorescence analysis, diffuse reflectance, temperature control of
cell compartment, spectral energy recording and a wide range of cell compartments
and cells which accommodate many types of liquid and gas samples.

If you are considering the purchase of a spectrophotometer request bulletins
733B and 736, “‘Consider the Facts” and “‘Buy Beckman”.

HARSHAW SCIENTIFIC

Division of The Harshaw Chemical Co.  Cleveland 6, Ohio
SUPPLYING THE NATION’S LABORATORIES FROM COAST TO COAST

OAKLAND 1, CAL.
5321 East 8th Street

PHILADELPHIA 48, PA.
Jackson & Swanson Sts.

HARSHAW

SALES BRANCHES
AND WAREHOUSES

CLEVELAND 6, OHIO DETROIT 28, MICH. LOS ANGELES 22, CAL.
1945 East 97th Street 9240 Hubbell Ave. 3237 So. Garfield Ave.

SALES OFFICES e Baton Rouge 6, La. ® Buffalo 2, N.Y. ® Hastings-On-Hudson 6, N.Y. e Pittsburgh 22, Pa.

CINCINNATI 37, OHIO
6265 Wiehe Road

HOUSTON 11, TEXAS
6622 Supply Row
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cathode ray-tube gun and deflection
system. Behind the phosphor screen is
a storage assembly which consists of
two fine screens. This storage mesh is
flooded with low velocity electrons by
auxiliary guns. When the writing beam
strikes the mesh, it causes secondary
emission. The local positive charges that
result cause the electrons in the storage
screens to be attracted through to the
phosphor screen. The bright trace which
results is continuously displayed until
the collector mesh potential is deliber-
ately lowered below the critical value
required for storage. Writing speed of
the oscilloscope is 10° in./sec, and
bandpass is 10 Mcy/sec. (Hughes Air-
craft Co., P.O. Box 90904 Airport
Station, Los Angeles 45, Calif.)

Circle 28 on Readers’ Service card

Servo driven voltmeter has an input
impedance of 100 megohms on ranges
from 3 mv to 1 v and of 10 megohms
on ranges from 3 to 300 v. Accuracy
is said to be =0.15 percent on 11 select-
able scales. Servo gain is automatically
adjusted for each scale by the range
switch. Double regulated Zener refer-
ence eliminates reference cell replace-
ment. Indication is provided by a knife-
edge pointer on a 14-in. scale. (Houston
Instrument Corp., P.O. Box 22234,
Houston 27, Tex.)

Circle 29 on Readers’ Service card

Machine operation monitor is appli-
cable to any machine or process in
which off-normal conditions can be de-
scribed in terms of a change in fre-

quency or amplitude of signals devel-

oped during normal operation. Two
data channels are provided, each with
two limit levels. The channels may be
excited by two separate transducers or
by two characteristics of a signal from
a single pickup. Frequency range is 2
cy to 10 kcy/sec. (Ray Data Corp.,
Columbus, Ohio)

Circle 30 on Readers’ Service card

Flaw detector sends ultrasonic vibra-
tions in a pulsed beam through the part
to be inspected and detects echoes re-
flected back to the transducer by flaws.
Reflected signals are amplified and pre-
sented as time (amplitude) signals on a
cathode-ray viewing screen. Six choices
of frequencies from 0.5 to 10 Mcy/sec
are available for excitation. Pulse repeti-
tion rate is continuously variable from
25 to 3000 cy/sec. Barium titanate
transducers are coupled to the object
being tested by a synthetic membrane
that fits tightly over the transducer.
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TESTMATIC
BALANCE

CY L)
Excitingly New!
For fast repetitive weighing the Test-
matic Balance is a leader in its field.
The superb performance of this remark-
able balance was created by the world's
finest Swiss craftsmen. Check it over
feature by feature and you will see why.
o Direct optical readout with 1000 divi-
sions on the scale.
o Easy to read scale divisions 2.5 mm
apart.
e Scale is in direct line of sight with
the pan.
o The Testmatic is priced surprisingly
low.

MODEL TYPE

Optical Scale in
Grams

Scale Divisions

Legibility with
Vernier

Weighing Time

T1 T-10 T-100

0-19.
1-mg

0-10 g.
10-mg

0-100 g.
100-mg |

Werite for further
information.
Dealer inquiries
invited.

C. H. STOELTING CO.

Analytical Balances, Micro-Manipulators, Stereotaxic
Instruments, Strip Chart Recorders, Polygraphs,
Research Microscopes, Kymog(aphs

0.1-mg
8-Sec.

1-mg
3-5 Sec.

10-mg
2-3 Sec.

424 NORTH HOMAN AVENUE, CHICAGO 24, ILL

(D1 COJ
ASTO

Difco reagents for the diagnosis of
Group A Streptococcal Infections

® RHEUMATIC FEVER
¢ GLOMERULONEPHRITIS

ANTISTREPTOLYSIN O TITERS (ASTO)
and their relation to pathological conditions in
Group A streptococcal infections have estab-
lished the importance of this determination as a
routine clinical test.

Bacto-Streptolysin O Reagent—a dehydrated, stand-
ardized and stable reagent requiring only rehydration
with distilled water. Antistreptolysin O titers have
been impractical for routine diagnosis because of the
difficulties in preparing the reagent. Bacto-Streptolysin
O Reagent is a standardized preparation permitting
the routine performance of this diagnostic test in all
clinical laboratories.

Bacto-ASTO Standard—an antiserum titred in Todd
units for use as a control in the determination of
antistreptolysin O titers.

Descriptive literature sent upon request.

DIFCO LABORATORIES

DETROIT 1, MICHIGAN

SIGMAMOTOR LOW FLOW

The only pumps with

‘DZ INFINITELY VARIABLE (Stepless) FLOW RATE

<< REPRODUCIBLE DOSAGE

Sigmamotor Low Flow Infusion Pumps are available in 3 capac-
ity ranges. The infinitely variable flow rates are controlled by a
stepless speed adjustment. The vernier head is graduated and your
SU(‘L‘.(_’:*S[UE treatments can be accurately reproduced or varied
simply by recording the tubing size and vernier graduation.

w

PRIC E_ 5 With legs and casters
Clinical w“r’;:l‘r%‘:tsc;?: :.1'3:12'33' =
Models Capacities or operating open £50 extra.
room use motors
T-M12  2to 150 c. c. per hr. $550. $315. Prices F.O.B
T-M11 10t 3,600c.c. per hr. a50. 280. ; S
T-M10 60to15,000c.c.perhr. 425 240, Middleport, N. Y.

Write for complete literature on this equipment now serving in
dozens of hospitals. Complete equipment (pump-oxygenator)

available for tumor perfusion.
SIGMAMOTOR, INC.

68 NORTH MAIN 5T. MIDDLEPORT, N. Y.
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While meeting all re-
quirements for every tub-
ing application normally
encountered in the lab-
oratory, Tygon Flexible
Plastic Tubing, Formula-
tion R-3603 provides plus
factors not found in
other types. Glass-clear
for better process con-
trol, tough as a whip but
flexible as string, it han-
dles easily, couples

uickly and retains its
gesirable properties
through long hard usage.

Even the most critical-
purity solutions are safe
with Tygon R-3603.
Completely non-contam-
inating and non-toxic its
chemical resistance is
unsurpassed among lab-
oratory tubings.

A range of sizes to meet
virtually every require-
ment is stocked by bet-
ter laboratory supply
houses everywhere.

Write today for
Bulletin T-100 for
complete technical
data.

399-E
PLASTICS AND SNYTHETICS DIVISION

U. S. STONEWARE

AKRON 9, OHIO
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Liquid coupling is not required. Full-
scale response is provided by the sig-
nal from a 1/64-in. hole in an Alcoa
test block at 3 Mcy/sec. Resolution is
¥ in. at 5 Mcy/sec from a 5/64-in.
hole in a test block. (Circo Corp., 51
Terminal Ave., Clark, N.J.)

Circle 31 on Readers’ Service card

Variable delay line (Fig. 5) of the
lumped-constant type features adjust-
able sliders designed so that they may

. pass one another and thus permit un-

restricted individual settings. The model

Fig. 5. Variable delay line.

VLR 15 has three adjustable taps with
resolution of 0.025 usec. Maximum rise
time of the network is 0.072 usec; de-
lay is variable from 0 to 1.5 psec;
maximum attenuation is 2 db. Thermal
stability over the range —29° to +60°C
is 50 parts per million per degree centi-
grade. This temperature range may be
expanded to —55° to +125°C. (Allen
Avionics, Inc., 255 E. 2 St.,, Mineola,
N.Y)

Circle 32 on Readers’ Service card

Switching-time test set is completely
self-contained for measurement of diode
recovery time, transistor delay, and rise,
storage, and fall times. Switching times
are measured in the range 2 to 500
sec. Included in the instrument are
bias supplies, two pulse sources, a test
jig, an oscilloscope, time marker bugs,
and meter readout. The instrument uti-
lizes a strobe or synchronous sampling
technique. Matched 2-Mcy/sec crystals,
one controlling the pulse generator and
the other the sampler, are slightly offset
in frequency and thus produce a samp-
ling action through the pulse. Time con-
version by this technique is 1:5000.
Accuracy of time interval displayed by
the meter is =5 percent of full scale,
and accuracy of time-interval voltage
output is =3 percent of reading. Pulse

- repetition rate is 2 Mcy/sec. (Wiltron

Co., 717 Loma Verde Ave., Palo Alto,
Calif.)

Circle 33 on Readers’ Service card

Information retrieval machine stores
32,000 standard-size magazine pages on
a single reel of microfilm and searches
the microfilin reels automatically at the
rate of 6400 pages per minute. The
machine is composed of a recording
unit and a retrieval unit. The recording
unit photographs files of documents
along with a description of each docu-
ment’s contents coded in the form of
opaque spots. The retrieval unit searches
for the documents desired and presents
the selected documents for viewing or
printing. Requests for information are
fed into the machine by punched cards;
up to six requests can be handled simul-
taneously. (FMA, Inc., 142 Nevada St.,
El Segundo, Calif.)

Circle 34 on Readers’ Service card

Chart integrator computes the area
under a strip-chart curve. Count rate
ranges from 1 to 30,000 are available.
According to the manufacturer, no zero
drift or change in range will take place
over a wide temperature range. Ac-
curacy is said to be *=0.1 percent of
full scale. The integrating device is
directly connected to the recording pen
of the recorder. (Disc Instruments, Inc.,
3014-B S. Halliday, Santa Ana, Calif.)

Circle 35 on Readers’ Service card

pH Meter is an automatic self-bal-
ancing instrument with digital readout.
The instrument is line operated and is
not affected by line fluctuations up to
10 percent, according to the manufac-
turer. A millivolt scale is provided for
redox reactions. An external recorder
can be plugged in for continuous moni-
toring. Accuracy is said to be =0.02
pH units over the full range of 0 to
14.00 pH units; temperature compen-
sation is provided. (Polarad Electron-
ics Corp., 43-20 34 St., Long Island
City 1, N.Y))

Circle 36 on Readers’ Service card

Scanning accessory for operation with
the Cary spectrophotometer permits
that instrument to operate unattended
over a preselected wave length span.
Upper and lower limits of the scan are
set by limit switches that actuate the
wavelength and recorder mechanisms
in the instrument. Connections are pro-
vided for a timing mechanism so that
scans can be repeated automatically at
predetermined time intervals. Record-
ed spectra appear in sequence on the
chart paper. (Applied Physics Corp.,
2724 South Peck Rd., Monrovia, Calif.)

Circle 37 on Readers’ Service card
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Introducing the world's first table model
Kryomats for low temperature control—offered

in two models. Range from 20 to-—38°C.

A separate line of instruments, Ultra Kryostats,

for variable control or measurements between. -

-+40 and —80°C, are also available. Air or
water cooling, built-in timer and accuracy to
#+0.02°C are just a few of the many outstand-
ing features of these instruments.

Most important is the unique and exclusive use
of a secondary cooling system instead of con-
ventional compensating heaters.

Jor all your temperature control problems
between—80°C and+300°C, contact:
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auda Instruments, Inc.
P.O. Box 422 Great Neck, N.Y,

®
WAITS

DIFFRACTOMETER

for crystal -
structure analysis -

The Y-190 Linear X-ray Diffractometer pro-

vides automatic measurement of X-ray reflec--
tions from single crystals—recorded in logical .

order on reciprocal lattice .lines. After each.

recording, one adjustment sets the instrument

for the next level.

It permits an accurate, fast and automatic meth-
od of measuring the large numbers of diffraction
spectra in the study of complex, involved sub-
stances.

3 to 4 analyses per minute

The instrument is provided with recording rate-
of-count meter and printing scaler. Performance

depends upon the ‘type of crystal under exam- .

ination. In most cases, measurement of.three to
four reflections per minute is possible, with an
accuracy of 2-3% by the point-by-point method;
the less accurate method of continuous scanning
allows even greater speeds.

The Linear Diffractometer was developéd by
Doctors Arndt.and Phillips at the Royal Insti-
tution, London. o

For complete information concerning
.the Y-190 ask for catalog CH-412
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Jaboratories the world over. There are over 600 shapes
and sizes listed in the Coors catalog.

Many items are specially designed for specific procedures or
tests. Complete range of styles and sizes for typical
laboratory operations such as ignitions,
digestions, evaporations, filtrations, grinding and pulverizing.
Are you familiar with the wide variety of modern laboratory
porcelain available to you? Let us send you a priced copy

of the complete illustrated Coors catalog.
Write, today. Coors also makes an extensive line of
ceramic tubes—new catalogs available on request.
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for every
glassware cleaning problem!

® in 3% to V2% solution—is safe, effec-
tive, economical ® dissolves blood, tissue
mucus and other soil on immersion alone
® will not etch glass, rust metal, harm
plastics ® specifically formulated for lab-
oratory and hospital use

Costs just a few pennies per gallon

Technical Brochure and Samples
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ENVIRONMENTAL
CHAMBER

LEHIGH VALLEY ELECTRONICS has a
continvously increasing line of Behavioral
Analysis Apparatus which is being used in the
research activitiesof DrugHouses, Universities,
Armed Services, Hospitals, and Private
Institutions by Psychologists, Pharmacologists,
Physiologists, Biologists, and many other
persons in behavioral studies with Operant
Conditioning Procedures and other
experimentations. Complete SYSTEMS*
composed of test chamber manipulanda,
program apparatus, and support equipment
are a specialty.

i s and fact s of Behavioral Analysis Ap-
paratus, Industrial Test Equipment, and Custom Elec-
tronic Equipment

LEHIGH VALLEY ELECTRONICS
215 South Third Street ® Allentown, Pa.

Automatic pyrometer operates by ad-
justing current through a light bulb to
match the brightness of the bulb and
the heat source. Current through the
light bulb is a measure of the tempera-
ture. Temperature is measured and regu-
lated to 4000°C with sensitivity said
to be less than 1°C. Attachments ex-
tend the operating range to 10,000°C.
The device is about the size of a 16-
mm motion-picture camera and is
mounted on a tripod. (Pyrometer Instru-

' ment Co., 94 Portland Ave., Bergen-

field, N.J.)

Circle 38 on Readers’ Service card

Fume hood monitor senses air flow
in fume hoods and provides a warning
alert, with a combination of buzzer
sound and warning light, if air flow is
reduced below safe limits. A suitable
time delay incorporated in the circuit
prevents nuisance alarms. Preset flow
limits are adjustable. (Waber Elec-
tronics, Inc., Hancock and Somerset
Sts., Philadelphia 33, Pa.)

Circle 39 on Readers’ Service card

Signal generator produces three syn-
chronously initiated wave forms: a
positive 100-volt saw tooth, a positive
10-volt pulse, and a positive 10-volt
pulse delayable from 0O to 100 percent

i of the saw-tooth duration. Both pulses

are variable in amplitude. Length is de-
termined by the saw tooth that is con-
tinuously variable in decades from 100
sec to 10 yusec. The generator may be
free run, manually initiated, or trig-
gered or gated from an external signal.
Initiating amplitude may be selected
from 2 to 100 volts. (Argonaut Asso-
ciates, Inc., P.O. Box 273, Beaverton,
Ore.)

Circle 40 on Readers’ Service card

Analog-to-pulse-duration system con-
verts low-level electrical signals to
pulses linearly related in duration to in-
put-signal amplitude. The pulse dura-
tion is digitally measured and displayed,
and then recorded or further processed
for input into digital computers. A crys-
tal-controlled clock includes the logic
for sequential interrogation of any num-
ber of converter units and can also pro-
vide logic for channel identification, sys-
tem calibration, or other functions. The
system can be designed to operate either
in sequential or parallel data sampling
mode. (Genisco, Inc., 2233 Federal
Ave., Los Angeles 64, Calif.)

Circle 41 on Readers’ Service card

JOSHUA STERN
National Bureau of Standards
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Letters

(Continued from page 798)

vents hydrocarbon-induced mammary
cancer irt rats (5). Selenium, an old-time
offender (6), has now emerged as an
essential trace element, a deficiency of
which causes serious problems in cer-
tain farm animals (7). Scientific, rather
than legal, interpretations would seem
to be the greatest need in the field of
food additives. These interpretations
should be made by those who will eval-
uate not only the risk of environmental
cancer but also the need for chemicals
in maintaining the food supply.
THoMAs H. JUKES
American Cyanamid Company,
New York
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Loyalty Oath: Another Viewpoint

Within recent years, the faculties of
a number of American universities have
voiced varying degrees of disgust, dis-
taste, and dislike of the disclaimer
affidavit required of U.S.-subsidized
fellowship students. Some have estab-
lished the policy of refusing to accept
fellowship students who are subject to
such an oath. Indeed, the precedent
which seems to have been set by some
of our most influential universities has
led to the general assumption that those
which accept students under such quali-
fications are betraying the ideal of
academic freedom. As a teacher, I too
vigorously cherish my right of aca-
demic freedom. Yet, there is a question
as to whether the loyalty oath falls, at
least in this case, within the scope of
academic freedom. Personal freedom
and national allegiance should certainly
be compatible. If so, where does the
problem lie?

There seem to be two basic objec-
tions to the requirement as it now
stands, the first of which is felt by
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Stray light of Cary Model 14 is less
than 0.0001% over much of range, 0.1%
even at range “m“s- When spectrophotometers are

operated close to the limits of their wavelength range, measurements
are restricted by a combination of weak radiation from the source and/
or poor detector sensitivity. In any spectral range, similar problems
may be caused by absorbing solvents or use of the differential tech-
nique. Under these conditions, stray light lowers performance because
it contributes a disproportionate amount to the total energy being
measured. Also, the important advantages offered by high absorbance
measurements —reduced errors due to contamination of cell windows,
uncertainties in path length, etc.—can only be had if stray light is
minimized.

For these reasons, the Cary Model 14 has been designed with a
double monochromator so that stray light is extremely low. Measure-
ments with excellent accuracy can be made over the entire spectral range
of the instrument.

The spectrum illustrates one of the performance tests used in the
manufacture of the Cary Model 14. A sample with sharp cut-off was
scanned slowly toward shorter wavelengths, where its transmission is
negligible. Calibrated optical attenuators were added, at the points indi-
cated, to the reference beam to extend the absorbance range. A false
plateau or peak is found above 6.0 absorbance (.00019%T). It is caused
by stray light, which amounts to less than 1 ppm.

Stray light is just one of several important criteria on which spectro-
photometer performance should be based.
Others include: Resolution, photometric ac-
curacy and reproducibility ; wavelength accu-
racy and reproducibility. Because the Model
14 excels in each of these performance cri-
teria, many regard it as the finest instru-
ment of its kind available. For additional
information write for Data File E24-91.

APPLIED PHYSICS

INSAGUIVENE CORPORATION
2724 South Peck Road
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practically all college teachers. One is
the fact that prospective students take
such an oath, while an equal demand
is not made of numerous other groups
and individuals who receive assistance
from the same source. There is no basic
difference in the intent of grants for
student aid and the intent of grants
which contribute to the solution of
research problems, yet recipients of
research grants need take no such
pledge. In this respect, and perhaps
only in this respect, is the government
unfair for discriminating against these

fellowship students by making such a
requirement.

"Too, there is a real question whether
the requirement actually serves its in-
tended purpose. For those citizens with-
out integrity, an affirmative answer
presents no problems. In the face of
this, does the requirement make a real
contribution?

In spite of these objections, is a uni-
versity justified in refusing to accept
students who have been granted assist-
ance with such strings attached? Should
the institution accept other support from

5-gallon
Solution
Bottle
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e oo amd
infinitely safer!

Nalgene Solution Boltles stand repeate autoclvmg
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autoclaving. Tooled to fit the standard No. 12 rubber stopper.

EASIEST TO HANDLE! Weighs only 214 pounds (versus 11 pounds
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you order, specify Nalgene—and see how much easier these new solu-

tion bottles are on you . . . and on your budget. Just check
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of Nalgene laboratory ware.

¢ Nalge makes them unbreakable and keeps making them better!
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a government which exacts a duty of
this type? If integrity is to be main-.
tained at the 100-percent level, all
grants and assistance from the same
source should be refused. Most of the
schools which refuse to accept the stu-
dents in question have no intention of
boycotting the more substantial sums
for research grants which their sci-
entists receive.

Then, too, does the individual stu-
dent have any rights in this matter? Are
his own decisions less important than
those of the university? The vast ma-
jority of faculty members, including
those who oppose the loyalty oath,
would be most vehement in insisting
that students must be allowed to make
their own decisions, insofar as possible.
Yet, by declaration, those which will
not accept “loyalty oath” students
would deny them the opportunity of
making their own choice.

But perhaps the most important prob-
lem, however, has little to do with
whether it is morally right for the
government to require the oath. Rather,
does the university have a right to inter-
fere with the making of a contract be-
tween the individual and his country?
Should the university comment. on
either the validity or the desirability of
such a compact? Certainly, no student
or teacher need accept money or assist-
ance of any sort under such a “stigma”
if he is opposed. Since no decision or
demand is required of the university,
why should it concern itself with the
contents of the contract?

However, the great bulk of objec-
tions from the academic world seem to
lie in a generalized and rather nebulous
feeling that individuals should not sign
such a contract because it violates the
freedom of thought or choice of an in-
dividual. This raises the question as to
whether the constraints imposed by any
kind of pledge or avowal of faith are
unjust. Is it wrong to pay respect to the
flag of one’s country or declare faith
in God? Should one refuse to enter one
of the armed services or accept a job
with the federal government because of
the necessity for swearing allegiance?
What about the pledge of intent when
joining a professional or honorary
society?

To take the oath is indeed a small
price, if indeed it is a price, to pay for
assistance. There should be no reason
for aversion to repeating such an oath
under any conditions or at any time
that it is required.

We need have no concern that the
loyalty oath presents an excessive de-
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Matching DG MOTOR

2760 ELECTRONIC CONTROLLER
with matching 1/50 H.P. DC MOTOR

*87

Complete, F.O.B,,
Las Vegas,
Nevada

SPECIFICATIONS

® Thyraton tube operated controller
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110-120 V., 60 cy. single phase @
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mand or hardship on any:individual or
university. It does not. At the same
time, it sets aside college students as
exceptions to the rule and, in this
respect, is unfair.

In spite of the mild furor to the
contrary, there is nothing basically
wrong with the requirement as it stands,
or contrary to our American way of
life. However, unless it is applied in an
undiscriminating manner, it should be
abandoned. Let us hope that our legis-
lators see fit either to make this require-
ment uniformly applicable, or to dis-
qualify it completely.

FrRANK W. WooDs
School of Forestry, Duke University,
Durham, North Carolina

Soviet Commitment to Lysenkoism

From time to time, Soviet press re-

leases relating to the status of Trofim
D. Lysenko and his beliefs are repub-
lished in the United States, with home-
grown “interpretations” frequently ex-
tended to predictions about all of So-
viet agriculture, the economy of the
U.S.S.R., and even international rela-
tions. In these conjectural pieces the
ignorance of the authors about com-
munism shines through more clearly
than the scientific milieu for Soviet
biology.

While traveling with the Comparative
Education Society in the U.S.S.R. for
5 weeks in 1958, I made the follow-
ing observations.

1) Young Soviet biologists have been
thoroughly steeped in the assumptions
of Michurin and Lysenko—a kind of
neo-Neo-Lamarckism. They seem to be
proud of a view which “opposes the
‘Western’ gene concept,” and they cite

the DNA’s as evidence to support |

Lysenkoism. It is impossible to discuss
in a brief space the level of their so-
phistication.

2) Academician Lysenko is, and has
been, without interruption, a very im-
portant figure in the Communist Party
and in Communist biological science for
20 years, and during that time his out-
look upon the inheritance of acquired
adaptations has been thoroughly em-
bedded in every biology textbook and
reference book to be seen, besides ap-
pearing frequently in books on philoso-
phy and natural science in general.
Lysenko is one of the eight editors of
a five-volume encyclopedia of agricul-
ture, and his 600-page Agrobiologia
was revised in 1952. [For additional
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observations along these lines, see Ohio
J. Sci. 61, No. 3, 147 (1961).] Lysenko’s
views harmonize perfectly with all as-
pects of Communist philosophy; to re-
move his ideas would leave a void
which the gene theory could fill only
lamely, if at all.

3) Application of Lysenko’s ideas
has produced results, much in the way
that Burbank’s methods have, and tech-
niques based on these ideas are used
today in the mass cultivation of un-
usual roses in Arizona. Where there are
results, irrespective of questions of
theory, there is a certain gain: greater
energy is expended to test to its limits
the potential adaptability of the germ
plasm in environmental situations not
‘normally encountered by a given plant
or animal. Lysenko’s initial success with
millet—a grain considered to be of no
small importance in the war years—has
been followed by other successes, and
his latest attempts, in which as director
of the Institute of Heredity in Moscow,
he is seeking to improve milk produc-
tion, appear to follow the previous pat-
tern. That V. P. Dubinin and a cluster
of old-guard geneticists are “conducting
a critical review of Lysenko’s work,” to
quote a Soviet university professor,
should be viewed in the perspective of
the general climate of satisfaction with
Lysenko’s achievements; Dubinin is
available, yes, but he is needed and pre-
pared to replace Lysenko about as
much as the Greenback Party is needed
and prepared to take over Congress
and the White House.

4) Most puzzling to us who follow
the development of genetics is the co-
existence of Mendelism and Lysenkoism
in the U.S.S.R., yet this is perhaps the
most significant observation of all in
dispelling conjectures that Soviet biol-
ogists are about to embrace modern
genetics. For example, one of the two
colored plates in the 532-page, 1956
college textbook Obschaya Biologia
(Everyday Biology) illustrates the fa-
miliar 1:21:1 ratio of red, pink, and
white F: flowers, with this qualification:
“, . . but Soviet scientists have improved
upon this.”

One naturally asks to what extent
rejecting the gene concept affects plant
and animal breeding and other areas
of knowledge. As regards the latter, in
the fields of education, psychology, and
medicine, inheritance is ignored. Apti-
tude tests are unusable; deafness,
mental disorders, and low intellectual
capacity are attributed, respectively, to
accidents, birth trauma, and laziness.

To comprehend changes in plant and
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animal breeding, one must first fully
comprehend the Communist maxim,
“Truth is absolute, but not final”; after
this, one can realize that the Lysenkoist
view, in the U.S.S.R., can be made to
cover the situation in agriculture. If hy-
brid corn is being used, it is safe to say
that a way has been found to explain
the results in Lysenkoist terms, and the
same hedging maxim allows for change
if, for some reason, the gene has to be
“recognized” to correct a desperate
situation in agricultural production.

What has escaped most writers on
the subject of Lysenkoism is the depth
of the Soviet commitment to environ-
mentalism.

LincoLN PETTIT

Department of Natural Science,
Michigan State University, East Lansing

Fluoridation of Water Supplies

Leo Levine, in a recent letter [Science
133, 1674 (1961)], deduced from the
recent political reverses on fluorida-
tion of water supplies that the relation-
ship between the scientific community
and the public at large is growing more
attenuated and unsatisfactory.

It is difficult to see how such a con-

clusion can be drawn from the particu-
lar issue which he describes. There are
many prominent scientists who dis-
agree entirely with fluoridation, though
not because there is no evidence that
in controlled circumstances and for
certain young children there is a bene-
fit to be gained thereby. The reason
is that from a purely scientific point of
view the evidence is entirely inconclu-
sive regarding the deleterious effects
that may occur over long periods of
time in parts of the body other than the
teeth of young children. This doubt has
been thoroughly aired during the var-
ious political campaigns on fluorida-
tion, and it is a most legitimate doubt
to which a good answer has never been
given.

It is difficult to see how the public
can be blamed for being concerned
about this question, and it is the fault
of the scientific community itself that
it has not come to grips with so basic
an issue. The greatest danger that faces
the scientific community in its dealings
with the public is to assume a holier-
than-thou attitude in which it is pre-
sumed that what is stated by the scien-
tific community to be good for the public
is thereby holy writ. I think, in general,
our citizens are much more intelligent

than they are given credit for being,

and it is particularly true that the recent
unfortunate episodes regarding food ad-
ditives, such as the famous cranberry
scare of several years ago, have left the
public with the feeling that there is a
great deal of experimentation going on
by industry and by the scientific com-
munity at their expense.

The groups who have opposed fluori-
dation include, of course, a number of
fanatics, but their success or failure is
largely tied to the correctness of the
stand that they take, and I think it is
important for all scientifically trained
people to recognize that one should be
very cautious and conservative in rec-
ommending the use of drugs and
medicines for the public. We have too
many incidents of side effects coming
up when drugs have been used, which
are well known to all people, and I do
not think that the issue is a political
one at all, as Levine indicates.

RaLpPH LANDAU
2 Park Avenue, New York

Fluorides may reduce tooth decay,
but little information has been offered
on their possible long-term effects on
flowers, skin, laundry, or highballs. Nor
have alternative methods of fluoride
application been discussed in the many
local campaigns for mass medication.

2x 106
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If whatever you are
looking for is small
enough, electron micro-
scopy is sure to help.
More power to you if
you select a Norelco
instrument — and this
is why!

Beginning with the
EM-75, Norelco offers a
low priced screening
and general service tool
for use in areas requiring approximately 30 Ang-
stroms resolution. No microscope is made which
compares with the trouble-free workhorse features
of this instrument. And to add to its value — it is
readily convertible into
a projection X-ray mi-
croscope for morpho-
logical evaluations of
opaque materials.

The EM-100 provides
resolution in the area of
15 Angstroms and has
had tremendous world-
wide acceptance. It has

MODEL “F”

HAAKE
CONSTANT

TEMPERATURE
s | CIRCULATOR

makes possible many unusual techniques such as The ideal circulating thermostat for to-
free manipulation and even deformation of the (HEE awaed Ishoratinigl. Ix ths Hamve

. . " Model “F”. Due to its light weight and com-
Specimen Whlle under observation. pact design it can easily be moved around
Newest in the Norelco

and occupies a minimum of space. It is
line is the EM-200 with ideal for any type of instrumentation or for
a resolution of less than ambulatory use with clinical appliances
10 Angstroms. This is :;f;i_:;hlrequilr.e :gmper.atulred cuntrc:. lSom‘e;

> S . ical applications include such liqui

the Eﬂtlmate in highest jacketed instruments as spectropl?oto—
possible performance — meters, refractometers, viscometers and
unsurpassed for organic blood pH equipment. With or without suction
and inorganic struc-
tural research studies.

pump.
Information is readily

s o e BRINKMANN

of the Norelco Electron
Optical Instruments
simply by writing
Philips Electronic
Instruments, Mount
Vernon, New York.
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1,000

OF APPARATUS,
INSTRUMENTS
AND EQUIPMENT
FOR
SCIENTIFIC
LABORATORIES

LaPine Catalog “‘C” is designed to give
scientists and purchasing personnel all the
information needed to make correct deci-
sions and purchases.

Catalog “‘C” is clearly written, fully illus-
‘tirated. Prices are current with the printing
ate.

An alphabetical listing and ascending num-
bering system is used for maximum speed
and ease. The comprehensive, extensively
cross-referenced subject index pinpoints the
location of every item.

LAPINE

NEW

LaPINE

CATALOG
OF
SCIENTIFIC
EQUIPMENT

e p®
-
_ cONCISE

c

SERVICE

LaPine Scientific Company stocks most items
listed for immediate shipment from the centrally
located Chicago warehouse. If the order orig-
inates in the east, shipment is from the New
York warehouse.

CATALOG “C'" DISTRIBUTION
Catalog “'C” is now being mailed to laboratories
and purchasing personnel all across the nation
and throughout the world. Please let us know
the catalog requirements of your laboratory or
department.

LAPINE SCIENTIFIC COMPANY

6001 SOUTH KNOX AVENUE, CHICAGO 29, ILLINOIS, U.S.A.

LABORATORY SUPPLIES * EQUIPMENT » REAGENT AND INDUSTRIAL CHEMICALS
I8 THE EAST: LAPINE SCIENTIFIC COMPANY (NEW YORK) SOUTH BUCKHOUT STREET, IRVINGTON-ON-HUDSON, NEW YORK

CRYOBIOLOGY

LONG TERM PRESERVATION
OF BIOLOGICAL SPECIMENS
IN LIQUID N, AT -320° F.

Today, liquid nitrogen is used for storage of
viruses, bacteria, cancer cells, tissue, sperm and
blood. CRYENCO specializes in providing equip-
mené for your low temperature investigation and
work.

Now, we are producing a complete line of
low temperature biological storage dewars (Bio-
stats)—from 325 cu. in. to 17.5 cu. ft. Ease of
operation and convenience are featured. Operation
is economical with safe, long storage time-—you
fill only every 30 to 90 days, depending on unit
and use.

Write for our complete catalog on CRYENCO
BIOSTATS, company lettérhead, please.

CRYOGENIC ENGINEERING COMPANY

217 WEST 48th AVENUE « DENVER 16, COLORADO

Low Temperature, High Vacuum Equipment
and Engineering
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MAXI

the one and only
multi-functional
lab workshop

for experimental
machining

]

*®
NEW-—from the makers of UNIMAT!
This remarkable 10” tool room lathe
does the work of FOUR machines
(lathe, drill press, jig borer, vertical
milling machine) in the space of ONE,
and at less cost than a single-purpose
lathe meeting the same high tool room
standards of precision. The exclusive
VERTI-BED holds a detachable
head-stock-and-motor unit for vertical
functions without impeding simulta-
neous horizontal operations. Best bet:
the double-spindle model shown
above—no change-over necessary!

WRITE FOR CATALOG AND PRICE LIST
AMERICAN EDELSTAAL INC.

Dept. AI, 350 B'way, N. Y. 13, N. Y.

Hence, thinking citizens apply the sci-
entific method and reject the syllogism
that, since children who have drunk
fluoridated water develop fewer cavi-
ties, everyone (and everything) must
drink such water—and also bathe, irri-
gate, and flush with it. Involved here is
not, as Leo Levine claims, a lack of
communication between “science” and
“public,” but a lamentable lack of sci-
entific procedure on the part of would-
be scientists.

Perhaps fluoride actually does more
good to young teeth than harm to old
bones. But must such medication be ap-
plied only through drinking water? Even
so, must it be all water? Are individual
home dispensers, similar to water soft-
eners, impractical? Would fluoridation
of water only in school buildings be in-
adequate? Why not add fluorides to
milk, like vitamin D, or to table salt,
like iodine?

Until these alternatives are demon-
strated to be impractical, and adultera-
tion of the public water supplies is dem-
onstrated to be the only feasible method
of reducing dental caries, yet to cause
no degradation of the many other uses
of the water, mass fluoridation deserves
scientific skepticism and continual dem-
ocratic defeat.

ARrNoLD COURT
3 Haynes Road,
Saxonville, Massachusetts

A recent letter on fluoridation of
water supplies expressed concern re-
garding the unpopularity of this meas-
ure by voters in towns of high socio-
economic and educational levels. In re-
cent years, fluoridation proposals, when
placed on the local ballot, have suffered
overwhelming rejection and have di-
vided hundreds of communities into
militant factions.

Why has fluoridation been one of the
most unpopular health measures of the
century? Political and public opinion
surveys have revealed that many indi-
viduals do not know the meaning of
fluoridation, and in many instances ig-
norance and fear have been used to
defeat such a scientific measure
(“Conceptions and misconceptions re-
garding fluoridation” was the subject
of my M.S. thesis at Bowling Green
State University, 1961). These studies
have shown that many (over 50 percent)
proponents did not know the meaning
of fluoridation or confused it with water
purification (chlorination), even in high
socioeconomic groups.

Unless an educational campaign is
skillfully conducted well in advance of
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the vote, these uninformed proponents
may be changed into the semi-informed,
fearful opponents. Although fluorida- [:é &/
tion has been endorsed by many medi- , Pm ¢
cal and dental associations, the final / :
outcome has very often been deter-
mined by referendum where “a little
knowledge can be a very dangerous
thing.” Should the safety and efficacy
of such a public health measure be de-
cided by qualified professionals, or
should its fate be determined via the
popular vote?

JuLrie Dare Boyp
Rossford, Ohio

I was very much interested in the
letter by Leo Levine, primarily because
I have been an opponent of fluoridation
and perhaps can offer some insight as
to why fluoridation is continually de-
feated. Incidentally, we have just man-
aged to defeat fluoridation at Allen-
town, Pa., by a ratio of 5.5 to 1, which

is to my knowledge the most resounding Pictured is a hypothetical complex ion with a negative charge of two,
defeat fluoridation has yet suffered. assembled from the latest Godfrey Models, which could be called

I agree wholeheartedly with Levine “Iron (I1I) aquo bromo cyano fluoro thionophosphate.
that the fluoridation issue does afford

an insight into the question of com- You cun COIISII'IICI' Cl_ll_y or g(llli( fOI’m

munication between the scientific com- <
munity and the public. Or perhaps it II . .
Lo inorganic forms, too
would be better to say that fluoridation t ut can EXIST e e e
offers a chance to evaluate the com- e
munication between some portions of B
the scientific community and the public, \?\llﬂl
N

EODFREY MOLECULAR MODELS

Best representation of Van der Waals’
and covalent radii. Realistically shows
true molecular mobility, even demon-
strates vibratory modes responsible for
infrared spectra of molecules. No tools
g required. Simple quick hand connec-
tions only. Made of colorful polyvinyl

for the reason that we are able to
defeat fluoridation so easily is that not
all the evidence is on the fluoridation
side. It is true, of course, that the
Public Health Service and the American
Dental Association are on the side of
fluoridation, but that does not mean that C';Ofildei flexible and Compremb]es;‘;
. actual atoms.
e e Mok Ty reputable and wapatie Wil No. 20140N_Basi Kit with 100 atoms ony 49
tion and WhO have produced evidence {assortment of H, C, N, O, Cl and S atoms in 11 valence states)
indicating that fluoridation is a poten- i e
tially harmful practice. The voter in a
fluoridation election, therefore, is put N EW ATOM MODEI.S
in the position of choosing between two ... add these to your basic kit and
branches of scientific thought. He is
not making a choice between science
and non-science, as Levine implies.

you can represent 35 elements in
65 valence states.

You can show hydrogen bonding (water tetramer

There iS also another factor that en- wu_L Nﬂ 20142" s 00 en le.") or strained ring systems (camphor on
ters the picture, and that is the scien- 4 ea. of fluorine, bromine, iodine 9 thectght).
tist’s ego. The scientist likes to feel that WILL NO. 20143N
he is the master of the public’s destiny 4 ea. of thionyl sulfur, tetrahedral WILL
in certain areas, and the average person sulfur, nitrile nitrogen ........
can sense that egotistic drive if given WILL NO. 20144N CORPORATION
h.alf a chance.‘ In the cEase.of fluorida- 4 each of pentavalent phosphorous and subsidiaries
tion, the question of scientific ego can- cap, tetrahedral silicon, trigonal « Rochester 3, N. Y.
not be disregarded. Would it not be a L P e e New York 52, N. Y.
wonderful thing for science if the addi- WILL NO. 20145N Buffalo 5, N. Y.

tion of a single chemical could over- 4 each of metal atoms Nos. 1, 2, :tl‘a‘!lta 25.2:a.M -
night cure tooth decay? The potential 3 and 4 and trigonal oxygen .... altimore 24, Md.
benefit of such an event to the standing

So. Charleston 3, W. Va.
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| Hyland Laboratories

| 4501 Colorado Blvd.

| Los Angeles 39, Calif.

l Please send Tissue Culture catalog to
|

| Name
| Organization
| or Firm . . e

SEND FOR HYLAND'S
LATEST LISTING OF

TISSUE

CULTURE COMPONENTS

Of special interest is unique Newborn Agamma Calf Serum, which
provides an excellent protein source for cell propagation and is
recommended for detection, propagation and study of many viruses.
“This specially processed serum, from which gamma-globulin has
been completely removed by fractionation technics, provides an
unusually high content of alpha- and beta-globulins. In virus studies,
it has shown no inhibition of Types I, II and III polio viruses. This
serum is available in both liquid and dried form in a variety of
practical sizes.

Other bovine specialties include: Newborn Calf Serum (liquid or
dried), which is derived from 1- to 4-day-old calves arid, because of
high alpha-globulin content, is more stimulatory to cell growth than
serum from more mature animals; non-toxic Fetal Calf Serum (liquid);
Bovine Amniotic Fluid (liquid or dried); Bovine Embryo Extract
(dried); Bovine Embryo Extract, Ultrafiltrate (liquid); Bovine
Serum (liquid or dried); Bovine Serum, Ultrafiltrate (liquid).

Chicken Serum (liquid or dried) is available in large pools for
polio testing. Our line also embraces other serums and serous fluids,
ultrafiltrates, balanced salt solutions and synthetic media. We wel-
come your inquiries about special formulations or preparations of
particular interest to you.

HYLAND LABORATORIES ‘&
4501 Colorado Blvd., Los Angeles 39, Calif.

of science and to the standing of certain
scientists is so great that there is ample
drive to continue the fluoridation cam-
paign in the face of increasingly severe
defeats at the hands of the voters and
in the face of an increasing body of
evidence indicating that fluoridation
may not be safe. I think the voters sense
this egotistic drive of the men in white
coats to tamper with their water.
There is another factor. Could it not
be that science is becoming equated in
the public mind with artificiality and
chemicalization of our environment,
and that the people want the pendulum
to swing back to our more natural ex-
istence of previous years? The great

878

bulk of scientific advances add some
chemical pollutant to either our soil,
our food, our water, or our air. Almost
every time there is a new breakthrough
we find a new toxic residue to cope
with. I spend 8 hours a day trying to
convince people of the truth of those
ideas, and I find that as the years go
by it becomes easier and easier to do
that.

ROBERT RODALE
Prevention, Emmaus, Pennsylvania

As Levine points out, the controversy
over water fluoridation has been an ex-
cellent example of failure of communi-
cation. The failure, however, is two-way.

Not only have the scientists been unable
to communicate to a part of the public,
as the nature of many of the arguments
used against fluoridation indicates, but
the scientists themselves seem complete-
ly unaware of the existence of quite
weighty arguments against fluoridation
of community water supplies. Although
I myself favor such fluoridation, I do
not regard it as a simple open-and-shut
case, and I would like to make an effort
to remedy a failure of communication
by presenting what I think is a strong
argument on the other side.

In a sizable minority of American
families, perhaps 25 percent, drinking
water is obtained from a.bottle kept
chilled in the icebox. If the community
water supply is not fluoridated, it would
be a simple matter to add a little fluorine
compound to this bottle. In any com-
munity in which there is a sizable num-
ber of people who wish to drink fluori-
dated water, it should be easy to ar-
range with druggists to keep dilute solu-
tions in stock for this purpose. Thus, in
a community in which the water supply
is not fluoridated, it is quite possible for
families to obtain the advantages of
fluoridation for themselves. If the water
is fluoridated at the waterworks, how-
ever, it is quite difficult to “unfluoridate”
it.

If there are in a community some
people who wish to have their water
fluoridated, and some who do not, then
both can have their desire if the com-
munity water supply is left unfluori-
dated, although the ones who want
fluoridation will be put to some incon-
venience. If the water is fluoridated, on
the other, some people will be deprived
of their freedom to choose in this field.
We may disagree with the people who
object to fluoridation of their water, but
is there any reason why we should de-
prive them of their freedom of choice
in the matter?

It seems to me that this is a respect-
able argument, although not necessarily
conclusive. On the other side, fluorida-
tion at a central plant is certainly
cheaper and more convenient. Personal-
ly, I would prefer to spend a little bit
more to preserve freedom of choice, but
obviously there can be two opinions
here. The argument which leads me to
favor fluoridation concerns the fact that
“home fluoridation” would, of neces-
sity, be carried out by the parents while
the principal beneficiaries would be the
children. The question is thus analogical
to the old legal problem of whether a
Christian Scientist should be compelled
to provide conventional medical care
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PHIPPS & BIRD
Perimeter

For measuring the
peripheral field of
vision. Consists of
a broad metal are,

revolving chart,
holder and slight hole through the center of rota-
tion, The object carrier contains five colors, each
having 1.5 mm, 3 mm, 5 mm, 7 mm, and 10 mm
apertures, and since each passes through the
point of fixation, it is possible to take a central
field. Complete with 50 charts for each eye.
71-181

71-182 Perimeter Charts (For right eyes, pkg. 50)
71-183 Perimeter Charts (For left eyes, Pkg. 50)

PRIPRPS AABIRD, e,

Manufacturers & Distributors of Scientific Equipment

6th & Byrd Streets - Richmond, Va.
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CARDIOTACHOMETERS

AN INSTANTANEOUS PULSE RATE
INDICATOR WITH TRUE LINEAR SCALE
AND NUMERICAL READOUT

Wide range svitable for man and

most animals—accuracy within 2%
of full scale—versatile input with
choice of transducers or direct in-
put—quiet operation—simple to
operate—instant and continuous
reading in digital or analogue
form. The 120 Series Cardiotachom-
eters are the only units of this type
to offer true linear scale pulse rate

presentation over a wide
range in both numerical and
proportional form. Write
for catalog sheet and tech- |
nical information on the 120
Series.

Also ask for catalog sheet on the
Model 110 Automatic Blood Pres-
sure Recorder, an automatic re-
corder for the measurement of
Systolic and Diastolic Pressure by
Sphygmomanometry.

GILFORD INSTRUMENT LABORATORIES, INC.
OBERLIN, OHIO

PAPER
CHROMATOGRAPHY
APPARATUS

electric desalter

Describing Specia! in preparing sampl

for paper chromat
Apparatus for =
Paper

Chromatography

Write for for the removal of
inorganic salts from
Catalog K-50 sugars, amino acids,

and other organic a 7

enclosure for sprayi
chromatograms —li
glass cloth which ca
a flowing film of wa

KENSINGTON SCIENTIFIC CORPORATION
1717 FIFTH STREET - BERKELEY 10, CALIFORNIA

wash away reagents
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for his children. I would say “yes,” but
XY [GRA PH ] I do not regard the problem as an easy
one. Perhaps the “trend of voting on
RECORD ER this issue in towns of the highest socio-
economic and educational levels” rep-
resents not a victory of ‘“antiscience”
but a simple difference of opinion on a
difficult problem of public policy.

GorpoN TuLLOCK
University of South Carolina, Columbia

Experimental Design

The arguments of Cronbach and
Gleser (I) and Loewe (2) would have
been fairly clear if they had made care-
ful distinctions between individual char-
acteristics, population characteristics,
and estimates of population charac-
teristics.

Lowe is apparently treating the
“graded-response” curve as if it were
the sample mean value of E as a func-
5 tion of D, since he refers to “test

20 important features curves for individuals.” Most statisti-

to consider cians would consider the “graded re-
sponse” curve to be the expected value
¥ 2% accuracy

[# Standard 8%2"x 11” graph paper of E as a function of D.

® WIDE RANGE Visibility bath with
BOTH mechanical refrigeration and
heating! Provides constant tempera-
ture from minus 10° C to plus 65° C

[ Flat bed At any rate, Loewe’s first 'condu' using 10” of liquid in a 16” uninsu-
¥ 7' in/sec. pen speed sion, that the quantal-response curve lated Pyrex jar. Using less liquid
[ Clip on pens for multicolor trace (at a single E level) cannot replace minus 20° C is obtainable.
[ Unconditional one year warranty the graded-response curve, is quite ob-
[ Drift free vious. If his second conclusion amounts @ SENSITIVITY Mercury thermorequ-
[ Continuously variahle attenuators to suggesting an analysis in which the lator and a WACO Thyratrontube
(# Each axis mechanically & electrically graded-response data is converted to Relay controls operation of the com-

independent quantal-response data for each of sev- pressor and heating until within plus
[ Critically damped response eral values of E. (that is, dichotomies), or minus .01° C.
mnugfed CORHFRetion then I agree. These values should be
g:ﬁﬂ fh::tru“:fizieitw §paced upiformly, unless there i§ s9me ALREADY USED FOR—Visco.sity
(¥ Floating inputs to 100 volts de lpformatfon f:\bout the type of distribu- vapor pressure .and other. physical
9 Interchangeable chopper stabilized tion (which is true less often than the data determination, organic synthe-

amplifiers normal distribution is used). As for the ses, ASTM petroleum tests, etc. Also
(o Inline simplified control panel dosage levels, there should be only one as COOLANT CIRCULATING SYS-
(# 10 or 1 mv/in sensivity dose for each individual, and dosage TEM for spectrophotometers, refrac-
[ 10 k or potentiometric input levels should be repeated on a second tometers, distillation pondensers.
(¥ Unobstructed paper loading individual only rarely, if at all. Testing
[ Completely portable (35%—14” x 15” x 8") many items at exactly the same level is NO. Ngs2 WACO LO-TEMP

(ke brabaiomlopt et boa ity o=t oty 3 vestigial experimental design: probit REFRIGERATED BATH with

1 1 .. . Pyrex jar 12” diameter: For

1 E CHECK LIST $ 1 analysis is passé, and some form of 115 volt 50/60 cycle AC

: FOR ONLY : stochastic approximation (3) should be $390.00

Spee e e ) =3 used for sequential design of response

BONUS FEATURE experiments.

Immediate shipment within 48 hours. Cronbach and Gleser have over- ® Other sizes and many acces-
Write today for BULLETIN 792-4 and PRICE looked the main practical reason for - sories available to fit your needs.
LIST. All inquiries answered immediately. quantal experimentation: a two-valued Please write for WACO. BATH

. . BULLETIN F-9 for complete informa-
scale is cheapest. It requires hardly any tion.

houston effort to detect a dead animal, or a
@ metal plate with a hole in it. It would
instrument take a great deal more effort to measure

Soriomhin some functional impairment in a poi- LABORATORY SUPPLIES AND EQUIPMENT
, soned animal, or to measure some char- WILKENS-ANDERSON (CO.
Box 22234 BHouston 27, Texas

acteristic of a projectile’s remains after 4525 W. DIVISION ST. CHICAGO 51, ILL.

MO 7-7405 it had penetrated a plate of armor.
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Also, the reason for one dose per
individual is not simply because there
may be variation in time of the indi-
vidual’s responses, but because this vari-
ation may not be of the same nature as
the inter-individual variation. For ex-
ample, a small initial dose of poison
may repeatedly permit animals to with-
stand second doses which would have
originally been fatal.

DaviD ROTHMAN
Systems Laboratories Division,
Electronic Specialty Company,
Los Angeles, California
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“Hospitalism”

King [Science 133, 1642 (1961)] has
urged that those readers interested in
the discussion concerning the effects of
environmental factors upon intelligence
[G. Allen, Science 133, 378 (1961); H.
Knobloch and B. Pasamanick, Science
133, 379 (1961)] read the work of Spitz
on the effects of “hospitalism” [R. A.
Spitz, in Psychoanalytic Study of the
Child (International Universities Press,
New York, 1946), vol. 1, pp. 53-741.
King states that Spitz’s report is “care-
fully documented and lucid.” I think it
only fair to inform the interested reader
that Spitz’s work has been critically re-
viewed by Pinneau [Psychol. Bull. 52,
429 (1955)]1, who concluded that, be-
cause of methodological and other in-
adequacies, “the results of Spitz’s studies
cannot be accepted as scientific evidence
supporting the hypothesis that institu-
tional infants develop psychological dis-
orders as a result of being separated
from their mothers” (p. 448).

VicTorR H. DENENBERG
Department of Psychology, Purdue
University, Lafayette, Indiana

Age Factor in Hilo Disaster

The report by Lachman, Tatsuoka,
and Bonk Science 133, 1405 (1961)]
is a significant contribution, particularly
since it illustrates one way in which
the scientific community can be of
service in the world of practical affairs.
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Syringes,
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Three
Atmospheres

Now you can handle gas
with no leakage to three
atmospheres. . . thanks

to Hamilton Gas-Tight
Syringes. A special Teflon*
Resin coating is used to cover
stainless steel plungers for
firm, smooth, spill-proof
movement. Leak rate is less
than 3 ul per hour under a
vacuum of 20 mm of Hg

with no leakage to three
atmospheres.
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TURE on Hamilton
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just clip this ad

@ loyour letterhead
and mail.

HAMILTON COMPANY, iNc.

P. O. Box 307-K. Whittier, California

AAAS

Symposium Volume

SYSTEMS OF UNITS—
NATIONAL AND
INTERNATIONAL ASPECTS

Edited by Carl F. Kayan
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efficient application of ultrasonic energy to the dis-
ruption of cellular material. The BIOSONIK operates
without excessive noise or heating. Features stable
tuning, more efficient energy input and wide ca-
pacity range.

Also useful in sonic research on liquids, living
organisms, chemical mixtures and solutions.

CONTINUOUS FLOW MODEL e Will process up to 1 liter per
hour. Custom units can be designed for processing larger
quantities. Write to us stating your requirements.

BRONWILL SCIENTIFIC

A DIVISION OF WILL CORPORATION

275 N. GOODMAN ST. ¢ ROCHESTER 7, N.Y.

SCIENCE, VOL. 134



In this case the authors have done a
creditable job of investigating subjects’
experiences before, during, and after
the recent disaster which occurred when
a tidal wave struck the city of Hilo,
Hawaii. Of considerable importance are
the findings which point out the differ-
ences between those who evacuated and
those who did not when the warning
sirens were sounded. This information
should clearly be of great value in mini-
mizing the loss of human lives in simi-
lar circumstances in the future.

Since I have been interested in the
psychological aspects of aging, I was
concerned about the age of those who
did not evacuate, thinking that perhaps
they might have been somewhat older
than those who did. Lachman et al.
present the age data (their Table 1),
but only in terms of the number of
subjects in the sample who were be-
tween the ages of 18 and 27, 28 and 37,
and so on, and no mention was made
of this variable in the text of the article.
In order to get some idea, I computed

Table 1. Chi-square analysis, based on age

data given by Lachman et al. x* = 11.34;

df = 5; p < .05.

Item Nonevacuees Evacuees
Age, 18-27 years

0 29 30

E 35.5 234

O-E 6.5 6.6

(0O-E)* 42.25 43.56

(CG-E)*/E 1.19 1.86
Age, 28-37 years

0 41 35

E 45.7 30.2

O-E 4.7 4.8

(O-E)? 22.09 23.02

(O-E)*/E 0.48 0.76
Age, 38-47 years

o 45 32

E 46.3 30.6

O-E 1.3 1.4

(0-E)? 1.69 1.96

(O-E)*/E 0.36 0.06
Age, 48-57 years

0 45 19

E 38.6 25.5

O-E 6.4 6.5

(O-E)* 40.96 42.25

(O-E)*/E 1.06 1.66
Age, 58-67 years

o 25 8

E 19.9 13.1

O-E 5.1 5.1

(0-E)* 26.01 26.01

(O-E)*/E 1.31 1.99

Age, 68 years and over

0 12 6

E 10.8 7.2

O-E 12 1.2

(0-E)? 2.64 2.64

(0-E)¥/E 0.24 0.37
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a crude average age for the nonevacuees
and evacuees by simply assuming that
each subject’s age was at the midpoint
of the category as the data were pre-
sented—that is, 22.5, 32.5, and so on.

- These crude average ages were 46.8

and 39.3 for the nonevacuees and the
evacuees, respectively. Intrigued by the
possibility of a difference, I then car-
ried out a chi-square analysis (although
with all of the data available, the more
powerful ¢ test would be more appro-
priate) and found a chi-square of 11.34,
which, with 5 degrees of freedom, is
significant at the .05 level of confidence
(Table 1).

Thus, it would appear (pending cross-
validation) that the age variable, in
addition to the variables described by
Lachman et al., is one factor which ac-
counts for the fact that some of the
people did not evacuate. The reasons
for this are not clear, but one might
suspect that since older individuals are
more likely to be infirm, they might
have been less able to evacuate; also,
psychological characteristics such as
rigidity and confusion in response to
novel stimuli may have contributed,
since these characteristics, it is some-
times felt, are more common in older
groups.

I do, however, wish to make it clear
that age would be but one factor. It
would not account for the fact that
many individuals between 18 and 47
did not evacuate, or that some people
over 68 did evacuate. Lachman et al.
have indicated several other factors as
provocative possibilities.

Davip G. McDonNALD
Department of Psychiatry and
Neurology, School of Medicine,
Washington University,
St. Louis, Missouri

The mean ages for the evacuees and

nonevacuees are 39.8 and 44.7 years,
respectively. The difference between
means is statistically significant (CR
= 2.98, p < .01) and should have been
reported. We agree with McDonald
that the age factor is difficult to inter-
pret, since an analysis of the data
broken down by age groups did not re-
veal any consistent trends. The Hilo
alert failed to produce an effort, on the
part of the agencies responsible, to
evacuate the aged, infirm, or disabled.

This may have contributed to the age- |

evacuation relationship.

Roy LAcHMAN
Johns Hopkins Hospital,
Baltimore, Maryland
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Humoral Regulation of Breathing

The concepts presented by Arm-
strong et al. in their article “The hu-
moral regulation of breathing” (1)
should not be allowed to go unchal-
lenged. In ten pages of computation and
speculation the authors claim evidence
that control of respiration is mediated
via peripheral chemoreceptors sensitive

~to humoral changes in both arterial and
venous blood. The venous receptors are
supposed to be located in the pulmonary
artery. The respiratory center is viewed
by the authors as merely a “computing

mechanism” to respond to afferent
neural stimulation.

It is likely that the authors may find
some disagreement with their conten-
tion that the brain serves only as a com-
puter. The specific existence of osmore-
ceptors and thermal receptors has long
been known (2). That the respiratory
center may respond directly to chemical
stimulation has also been shown. Com-
roe in 1943 demonstrated a ventilatory
response to injection of COebicarbon-
ate mixtures directly into certain local-
ized areas of the brain stem of the cat
(3). Loeschke more recently has in-
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fused solutions into the cerebrospinal
fluid to demonstrate also a central
chemoreceptor response (4). To divorce
the brain from its time-honored role of
sensitivity to humoral changes and
relegate it to the chore of computation
seems scarcely justified.

The correlation between the magni-
tude of ventilation and venous blood
Pco: and H* under a variety of condi-
tions (for example, CO: breathing and
exercise) is well known. The authors’
extensive mathematical - gymnastics do
nothing to pinpoint the site of action of
the chemical stimuli. One cannot know
whether venous Pco: and H* serve as
stimuli to an as yet unlocated pulmo-
nary artery chemoreceptor, or whether
these chemical parameters only reflect
the actual operating conditions within
the chemosensitive cells of the respira-
tory center. It is not surprising that a
crude mathematical correlation between
ventilatory response and H'-Pco: of
mixed venous blood can be demon-
strated. If it were possible to isolate the
venous outflow from the respiratory
center itself, a far better mathematical
fit might well be obtained.

Perhaps it would be more appropriate
to devote future efforts to demonstra-
tion of the physiologic existence of these
elusive venous chemoreceptors, before
assigning to them such an all-important
role in the regulation of respiration.

ALBERT Roos
TroMAs F. HORNBEIN
Laboratory of Thoracic Physiology,
Washington University School of
Medicine, St. Louis, Missouri
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We agree with the opening statement
in the above letter—the concepts in our
article should not go unchallenged. Sev-
eral aspects of the presentation are ad-
mittedly controversial and, therefore,
subject to challenge.

The paper was prepared with -two
objectives in mind: first, and primarily,
to discuss some consequences of postu-
lating a mixed venous chemoreceptor
with functions similar to those of known
arterial chemoreceptors. Having done
this, such a variety of respiratory re-
sponses could be accounted for that sev-
eral obvious questions arose: What is

SCIENCE, VOL. 134



\ * Chart
Recording COMPLETE METABOLIC MEASUREMENT
N A Printed Tape OF C-14 IN CARBON DIOXIDE INCLUDES:
™ - I- J ® Sensitive rate-of-charge method
=7 T,\ ® Continuous operation
\ [00403
\ % ® Continuous chart recording
\
\\ T _loo2s7 /\ ® Digital printout of integrated count vs.
P —1 I time
o
- AN , 100400 [] ® Total accumulated activity register
\\ L T3 ® Metabolic enclosure
N\ : './ 00227 ® Automatic flow control = 0.19%,
;./ >\ ‘ / ® Drying train, filters and alkali traps
\ Ty ® Choice of six time intervals and ten
\ ranges
\ 01317 ® Conversion for specific activity avail-
* [J Total Register able.
X
o GENERAL MEASUREMENTS
\ GARNERVILLE, NEW YORK
A 1] PHONE: HAVERSTRAW 9.5515

CONTENTS

SCIENCE AND SOCIETY.
4 chapters

BIOLOGICAL AND MEDICAL
SCIENCES. 7 chapters
ATMOSPHERIC AND EARTH
SCIENCES. 4 chapters

MATHEMATICS AND THE
PHYSICAL SCIENCES.
5 chapters

ENGINEERING SCIENCES
AND ELECTRONICS.
6 chapters

* If you are not a member of the AAAS, you may
join now, and order this volume at the special
member price. Enclose $8.50 dues for your first

This new AAAS symposium volume represents a systematic
effort on the part of American scientists, many of them of
Chinese origin, to give a clear, unified account of material
gleaned from about 250,000 pages of scientific journals and
books published in Continental China.

Until now, information about science and scientific develop-
ment under Communist control has not been available to
Western scientists because of the language barrier, and be-
cause so few copies of relevant books and journals have
been available.

This volume presents a heretofore unavailable opportunity
to assess a decade of science in Communist China.

Price: $14.00* ($12, prepaid, for AAAS members)

Individual membership in the AAAS offers many
benefits in addition to savings on AAAS volumes. It
includes Science, and the quarterly AAAS Bulletin.

year of membership, along with payment for the

volume.

Order today from

1515 Massachusetts Avenue, NW

American Association for the Advancement of Science

Washington 5, D.C.

22 SEPTEMBER 1961

88§




now, a
completely
automatic

electronic

© control -

THERMOLYNE
TYPE 2000

Just dial desired temperature. This
electric furnace, specifically designed
for laboratory use, automatically
holds preset temperatures within close
limits by means of a potentiometric
control system. Practically immune to
vibration, dust, dirt to give long,
trouble-free service. Rigid, braced
construction . . . long-life heating
elements embedded in interchange-
able plates that give fast, even

heat distribution. Chamber surrounded
by high-grade, multiple-type insula-
lation. Chamber size 4’ x 3%’ x 9".
Operating temperatures to 1650 °F
continuous, 1900°F intermittent. 115
and 230 volts. Price complete,

$247.50. Write for literature and

name of nearest dealer.

THERMOLYNE CORPORATION

568 Huff St., Dubuque, lowa

886

the function of the respiratory center;
is it analogous to a computer, or to a
transducer, or does it have both sensory
and integrative functions? Does arterial
blood contain enough “information” for
the body to regulate breathing and
maintain arterial homeostasis? Are the
efforts to wring out of arterial blood the
data necessary to account for the hy-
perpnea of exercise a manifestation of
laudable perseverance, or do these ef-
forts represent a reluctance to abandon
familiar concepts?

The second objective, then, was to
raise these questions in public. Although
we cannot answer these questions, in
approaching them it seems helpful to
put classic teaching into syllogistic form:

1) There is a respiratory center.

2) A respiratory response regularly
follows the administration of many
substances—inhalation of CO., intra-
venous injection of acids, and so forth.
(At this point haven’t many of us made
the following inference that over the
years has acquired the weight of a de-
duction?)

3) Therefore, the observed respira-
tory response is produced because the
administered agent has stimulated the
respiratory center.

In another argument, the second
premise becomes:

2) A positive respiratory response
often follows the introduction of certain
substances into the respiratory center
(or the cerebral spaces).

While it certainly follows that the
central nervous system is chemosensi-
tive to such substances, this is no proof
that there is a chemoreceptor in the
brain; it may only mean that the in-
tegrative action of the central nervous
system has been disturbed by the proce-
dure.

An interesting point is raised in Roos
and Hornbein’s third paragraph, where
they imply that “operating conditions
within the chemosensitive cells of the
respiratory center” and ‘“the composi-
tion of venous outflow from the respira-
tory center” are sufficiently altered by
exercise to account for the observed
hyperpnea. This may be, but we are un-
aware of supporting data. If the com-
position of blood draining the respira-
tory center can be assumed to parallel
that of internal jugular blood, the pos-
sibility seems unlikely. In contrast to
the venous drainage from most regions,
the composition of internal jugular blood
remains essentially stable at rest and
during even severe exercise [J. H.
Mitchell et al., J. Clin. Invest. 37, 1693
(1958)].
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For the convenience of readers who
do not have our original article at hand,
we point out that the respiratory center
was not characterized as “merely” a
computer, and it was not “relegated to
the chore of computation.” It was de-
scribed as analogous to a computer; we
assumed that readers would share our
respect for computations done by the
central nervous system. Neither was the
mixed venous chemoreceptor mecha-
nism “supposed to be located in the
pulmonary artery.” The glomus pulmo-
nale (which is in the pulmonary artery)
was described to show that the anatomic
structure necessary for the concept
exists; whether or not it is a chemore-
ceptor, we do not know. The equations
and numbers in our article were derived
by operations of arithmetic and ele-
mentary algebra, not from “extensive
mathematical gymnastics.” Nor were
they intended to “pinpoint” the site of
any action. The most extensively dis-
cussed equation (Equation 5) was used,
primarily, to summarize much of our
concept quantitatively—much as the
second paragraph of.the “Summary”
does with words.

Finally, we are aware of the con-
sequences of iconoclasm and those that
often attend discussion of bits of in-
direct evidence which, when taken to-
gether, trend to support an unproved
hypothesis. Since existing theory of
respiratory regulation seems to have
reached an impasse, a new approach,
however challenging it may be, seemed,
and continues to seem, appropriate.

BRUCE W. ARMSTRONG
HoLcoMmBE H. HURT
RicHARD W. BLIDE
JoHN M. WORKMAN
Cardio-Pulmonary Laboratory,
University of Maryland School of
Medicine, and University Hospital,
Baltimore

Academic Biology in Europe

William V. Consolazio’s article on
the “Dilemma of academic biology in
Europe” [Science 133, 1892 (1961)]
painted a picture in the biological field
which is in sharp contrast to what I
had observed in Europe in the field of
chemistry. I had the opportunity of
working for a year in a European
laboratory and was able to visit a num-
ber of university as well as industrial
establishments. Most of the laboratories
were conducting a vigorous program of
fundamental research and on a larger
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scale than is usual in the United States.
The equipment was up to U.S. stand-
ards, but the working facilities, in
terms of space and assistants, were
superior to what is found in most lab-
oratories in our country. I believe that
our effort is greater in applied research.
I concur with Consolazio in his ob-
servations concerning the organization
of the Research Institutes and the
stifling effect it has on the younger
members.

It may be that the difference in the
status of academic biology and chem-
istry in Europe merely reflects what

people there believe is most important.
Certainly we can see similar situations
around us in the United States. Europe
and America have a great deal to
learn from each other, not only in the
field of chemistry but in many other
areas as well.

EL1 PERRY
Bayou Shore Apartments,
Galveston, Texas

I was fortunate enough to be able
to spend 2 years at one of the ex-
cellent biological laboratories of the
United States with the aid of a Na-
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tional Science Foundation fellowship.
I am most grateful for that oppor-
tunity and, therefore, feel obliged to
say a few words on the recent article
“Dilemma of academic biology in
Europe.” As Consolazio says, he is
able to report only first approxima-
tions in his survey of the organization
and the needs of European biology,
and I find that, although I agree with
some of his main points, I have quite
a different impression of several others,
especially as far as Germany goes.

I certainly agree with Consolazio
that, at least as far as German aca-
demic biology is concerned, these re-
forms are needed: The training of
students, who are to become the biol-
ogists of the future, needs to be broad-
ened in several fields, for example in
biochemistry and genetics. The capa-
bility of the universities could be
greatly improved by adding professor-
ships and departments. Also, it would
be an improvement to have the re-
sponsibilities and privileges in each
department shared by several members
instead of having them borne entirely
by one director, as they are now. But
in spite of these deficiencies, I would
say, in disagreement with the author,
that adherence to tradition has not
been the major cause of the decline in
biological science in Europe. My view
is that the two world wars are by far
the most important cause. They, espe-
cially World War II, interrupted both
research and academic teaching, and
caused the economic ruin of Europe.
This, and in some countries the loss
of outstanding scientists and interrup-
tion of correspondence with the out-
side world, had two main results: the
loss of scientific offspring, and the lack
of facilities for research. After the last
war, if first-rate scientists had been
available and if - the economic situa-
tion had allowed these people to have
the facilities they needed, then there
would be no reason to believe that

" European universities would not have

changed, built new laboratories, cre-
ated more chairs, and so on. As eco-
nomic conditions improve, I believe
this will become evident for all of
Europe.

Fortunately, in Germany, with the
much appreciated aid of members of
the - Western nations, especially the
United States, much of the economic
stress has been overcome and a mod-
est, but increasing, proportion of our
taxes is now being spent on improv-
ing the biological laboratories of the
universities. The laboratory I returned
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to from my stay in the United States
is exceedingly well equipped, and the
library facilities also are good enough
to keep anyone from intellectual star-
vation. In addition, my colleagues and
I do not have any difficulties to com-
plain of in supporting our families.

For a more country-wide example,
the Wissenschaftsrat (committee for
nation-wide coordination of research
and higher learning) has made many
recommendations, including the pro-
posal to create 35 new professorships
of genetics in wuniversities, in their

‘natural science departments and agri-

cultural and medical schools. Several
German states have already acted upon
these recommendations. Unfortunately,
the shortage of qualified scientists and
teachers, due to the causes stated
above, will not be overcome for some
time. The help of the United States
in training young German biologists
has been and will be of great benefit
in overcoming this deficiency. Already
many of these United States—trained
biologists have returned and seriously
discuss the improvements in German
biology that seem to be needed—im-
provements that incorporate both new
developments and the best of tradi-
tional forms. As economic and scien-
tific conditions improve in Europe,
I feel that the problem of young scien-
tists leaving their home countries for
the United States and Canada, for
example, will disappear.

Consolazio believes that language
differences are a serious barrier to a
flourishing biological development in
Europe. I feel that this is overly pessi-
mistic. Europeans, in contrast to
Americans, are more or less forced
to be familiar with more than one
language. Although this does not lead
to easy communication among all
European biologists, there is hope that
the present trend towards more inter-
communication will become even
greater. For example, for the past
few years the universities of Poitier
(France) and Marburg (Germany) have
had a successful and regular inter-
change of their faculty members of
all departments. This type of exchange
between still independent universities
has the advantage of broad communi-
cation and yet of retaining a variety
of ideas and approaches to problems.
I would even consider cultural differ-
ences between European peoples an
asset, which furthers a multifaceted
progress, and which one should by no
means try to make too homogeneous
by overemphasizing internationaliza-
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tion in science. Such trends toward
uniformity should even be considered
in the otherwise valuable creation of
strategically placed international insti-
tutes of advanced studies.

Summing up, then, I would say that
neither barriers of any kind inside of
Europe nor the organization of her
universities is the primary factor that
has caused European biology to lag
behind, but rather the effects of the sad
20th-century history on this continent.
As to the means for recovery, I am
much more optimistic than Consolazio
that with continuing economic im-
provement the deficiencies can be over-
come by the reshaping of university
organization that at the same time will
keep the best of traditional forms.

HaNs J. BECKER
Zoologisches Institut der Universitiit
Marburg an der Lahn, Germany

With respect to Perry’s comments,
my article limits itself to academic
biology. I tried to make it clear that
not everything was black. Even though
I was generalizing, I nevertheless quali-
fied my generalizations. In this instance,
if I may quote from the article in dis-
cussion, I believe I can make my point
clear: “There are pockets of scientific
activity of very high quality in most
of the other countries of Western
Europe . . .”

With respect to Becker’s points of
issue, I have two comments to make. I
am aware of plans not only in Germany
but in other parts of Europe to right
the existing situation, but more is
needed than plans. In the second in-
stance, I said nothing about language as
a barrier to communication and to
developments in science. I was talking
about nationalism, and more specifically
about citizenship as a qualification to
hold appointments in the universities.

WILLIAM V. CONSOLAZIO
National Science Foundation,
Washington, D.C.

Mushroom Structure

You have committed a mistake in
the explanation of the picture on the
cover of the 26 May issue [Science 133
(1961)]. Your statement reads . . .
crowded knife blade gills of white sup-
port the umbrella-shaped pileus and
bear spores. . . .” The gills in Lepiota
are free from the stipe and grow down-
ward from the context of the pileus.
The pileus is the supporting structure
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and holds the gills in position for spore
discharge. The gills, by virtue of hang-
ing free from all parts of the carpo-
phore save the pileus, are in no position
to support anything.

ALEXANDER H. SMITH
Herbarium,
University of Michigan, Ann Arbor

Thyroxin Analogs in Tadpoles

The report by Frieden and Westmark
[Science 133, 1487 (1961)] includes
useful information on relative activity
of thyroxin and its analogs in pro-
moting certain metamorphic changes in
tadpoles. The authors indicate that in
the rat, according to oxygen uptake and
goiter prevention tests, the various ana-
logs used are from 0.1 to 10 times as
effective as thyroxin. In the tadpole,
when the hormones are administered
by injection (insufficient detail given as
to number and frequency of doses, and
so forth), three of the analogs show 3
to 7 times the metamorphosis-promoting
capacity of thyroxin, that is, within the
same range of effect as for the rat,
while the most active compound, 3,5,3’-
trilodothyronine, is 17 times as active,
that is, outside the range of activity
shown in the rat, but of the same order
of magnitude. In contrast, when these
hormones are administered by keeping
the tadpole immersed in their solutions,
these same analogs show up to 20 to
300 times as much metamorphosing
activity as thyroxin.

Frieden and Westmark ascribe the
very different relative activities to the
“unique” route of administration, that
is, immersion, and suggest that in part
the tadpole response is ‘“probably
strongly influenced by relative rate of
penetration.” Regrettably they fail to
remark that most, if not all, of the tad-
pole tests utilize the relatively insensi-
tive system of the tail, involving either
the measurement of tail shortening or
of tail height reduction. In contrast,
when the most sensitive system, the leg
of the tadpole, is used as a test object
in hypophysectomized (and thus func-
tionally thyroidless) tadpoles, far less
difference in relative activities of the
compounds is noted [Kollros, in Com-
parative Endocrinology, A. Gorbman,
Ed. (Wiley, New York, 1959), and
Kollros and Race, Anat. Record 136,
224 (1960)]. Recent studies, using
threshold doses of hormones to stimu-
late leg growth, have shown 3,5,3’-
trilodothyropropionic acid to be be-
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tween 10 and S50 times as active, at
most, as thyroxin, rather than 290
times, as reported for tail reduction
earlier [Roche et al., Biochim. et Bio-
phys. Acta 20, 337 (1956)]. It should
be emphasized that the extreme sensi-
tivity shown in this reacting system
cannot be ascribed to direct external
stimulation by immersion, since the
growth of the leg is characterized main-
ly by progressive changes in mass and
by differentiation of the internal pre-
muscle and muscle rudiments, and the
precartilage, cartilage, and early bone
of the skeleton. Metamorphic skin
changes of the limb and of other re-
gions as well are not evident in the
animals treated with the lowest effec-
tive dosages. Exception should be tak-
en, therefore, to the suggestion of
Frieden and Westmark that immersion
is likely to favor skin responses.

Since the immersion system provides
the tadpole with a continuous and rela-
tively unvarying hormone source, the
possibility exists that internal and ex-
ternal hormone levels reach and main-
tain an equilibrium, as suggested by
Moser [Rev. Suisse Zool. 57, suppl. 2,
1-144 (1950)], and that the differences
in response between immersion and in-
jection techniques result from the con-
tinuous, long-term, high-level stimula-
tion to which the immersed animal is
subjected, in contrast to the high-level
but much briefer stimulus which the
injected animal may receive. That equi-
libria are achieved is suggested by the
studies which establish hormone thresh-
olds for specific levels of limb response,
that is, which show that successive
stages of limb differentiation require
progressively higher hormone concen-
trations to be realized [Kollros, A4nat.
Record 125, 624 (1956); Am. Zool. 1,
107 (1961)].

JERRY J. KoLLROS

Department of Zoology,
State University of lowa, Iowa City

The comments of Kollros do not re-
veal any fundamental disagreement
with the results summarized in our
recent report in Science pointing out
the fallacy of the alleged anomalous
activity of thyroxin analogs in the tad-
pole. In this report we compared the
results of a single injection with a single
48-hour immersion dose, using the typ-
ical criterion of tail reduction. This is
essentially the measurement used by
other workers, for example, Pitt-Rivers,
Roche, Money et al., in their reports
of large ratios of analog to thyroxin
activity. It seemed logical to us then
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and now to compare the responses to
immersion and injected doses, using a
test similar to that used in these pre-
vious papers. But we clearly stated in
our report (page 1489) that “Activity
comparisons should also be made using
other criteria, for example, limb erup-
tion and growth (4).” [The “(4)” re-
ferred to experiments of Kollros.]
However, no adequately detailed
data comparing analogs using the leg
growth of the hypophysectomized tad-
pole or any other tadpole test have
appeared in the references cited by
Kollros, including the two symposium

papers [in Comparative Endocrinology
(1959), and Am. Zool. 1, 107 (1961)]
or in the abstract [which appeared in
Anat. Record 136, 224 (1960)]. We are
pleased to learn that recent studies by
Kollros and associates, apparently also
as yet unpublished, show 3,5,3’-triiodo-
thyropropionic acid to be only 10 to
50 times as active as thyroxin. This
supports our contention that the larger
values reported earlier were unrealistic,
possibly reflecting, at least in the tail
reduction method using normal non-
hypophysectomized tadpoles, the test
route of immersion.
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It was suggested that certain skin
responses may be favored in immersion
experiments, because of the proximity
of sensitive skin areas to the expected
sites of absorption, for example, gills
and skin. But we did not offer this
as an explanation for effects on the
limb response. We continue to think
that using an immersion rather than an
injection test route introduces the im-
portant additional variable of the rate
of penetration of a test compound from
the solution into the animal. It is not
yet proved that the immersion system
provides the tadpole with a continuous
and relatively unvarying hormone
source, especially in view of the perme-
ability parameter, the instability of
many of the compounds of the thyroxin
series, and their variable absorption on
glass as emphasized in our report in
Science.

EARL FRIEDEN
Department of Chemistry,
Florida State University, Tallahassee

Censorship and Propaganda

Regarding your editorial “The reluc-
tant dragon” [Science 133, 1677
(1961) ], I wish to point out that there
are two sides to this question. As you in-
dicated, censorship can be dangerous.
On the other hand, propaganda can be
dangerous, else the communist conspir-
acy would not spend so much time de-
veloping the technique.

I disagree with the implications of the
editorial that imposing censorship on
foreign propaganda is wrong in principle
because censorship “is symbolic of fear
and manifests a lack of faith in freedom
and in the good sense and good judg-
ment of American citizens.” That Amer-
icans are not immune to the effects of
propaganda is attested to by the number
of communists that have been exposed
within our government; also, by the
communist-inspired student riots in May
1960 against the House Committee on
Un-American Activities, in San Fran-
cisco.

We can continue to play the ostrich
and ignore the dangers of the cold war,
but to do so is to court disaster. Those
who feel there is no danger have either
neglected to study the record or have
ignored its implications. Freedom, like
health, isn’t fully appreciated until it is
lost.

WiLLiaM C. HURT
1225 Martindale Drive,
Fayetteville, North Carolina
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