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Recent studies by research scientists have further
increased the uses of the Analytical Ultracentrifuge for
New Methods Extend measuring molecular weights and purity of viruses,
the Usefulness of enzymes, proteins, polymers and a variety of organic
and inorganic molecules. Here are four new
developments as reported in the technical literature.

the Ultracentrifuge

Kegeles and Rao at Clark University have measured the
molecular weights of chemically reacting systems in the ultra-
centrifuge cell using the Archibald “approach-to-equilibrium”
method. Studying the enzyme system alpha-chymotrypsin, they
showed it to be present in the ultracentrifuge cell as an
equilibrium mixture of monomers, dimers, and trimers. This

is an extension of previous work which showed that the
Archibald method applies to polydisperse non-ideal solutions,
as well as to monodisperse ideal solutions.

Trautman, at New York’s Rockefeller Institute for Medical
Research, showed that the accuracy of the Archibald method

Interacting Systems

can be improved by more precisely locating the position of
Improved Accuracy the meniscus on the ultracentrifuge photographic plate.
= He made a detailed study of the optical fine structure at the

meniscus, and used a special optical aligning procedure with
a mirror in the ultracentrifuge cell.

At Stockholm’s Nobel Medical Institute, Ehrenberg reports a
simplified approach-to-equilibrium method which makes
measurements from the schlieren curve easier. He runs the

Simplified Measurements ultracentrifuge fast enough for a peak to begin forming at the
meniscus so that the schlieren curve is parallel with the
baseline and no extrapolation is necessary. His measurements
of molecular weight and diffusion constants agree closely
with those by other methods.

Van Holde and Baldwin at the University of Wisconsin have
used short liquid columns to achieve complete sedimentation
equilibrium in a fraction of the time previously required. Using
liquid columns of only 3 mm, they report equilibrium with sucrose
in 3% hours, and with a 1 mm column in only 30 minutes. In
addition, the authors report that measurements during approach-
to-equilibrium permit calculation of a diffusion coefficient.

Rapid Equilibrium

If you are not familiar with the Ultracentrifuge, we will be

Ac ey happy to send you copies of “An Introduction to Ultracentrifuge
Oircrnteipr, Brohnnps . 5 . ee . » L

‘ Techniques” and the latest issue of “Fractions”, a periodical
sent to owners of Spinco ultracentrifuges, electrophoresis-
diffusion instruments and amino acid analyzers. Write Spinco
Division, Beckman Instruments, Inc., Stanford Industrial Park,
Palo Alto 5, California.

Sales and service facilities §@5%
are maintained by 2 P
Beckman/International Division “';1 YEARS ,§ Be Ck m a ne

in fifty countries g Spinco Division
$-60A Beckman Instruments, Inc.



TOTALLY NEW!

Lighter! Stronger! Safer! Exclu@sive new
expanded polystyrene case for B&A "C.P.” Acids!

An exclusive development of General Chemical, this new
“one-way”’ case holds four 5-pint “C.P.” acid bottles in
contoured pockets formed of shock-resistant low density
expanded polystyrene. Here is still another packaging
“break-through” from America’s leading producer of
laboratory and scientific chemicals . . . another example
of continuing B&A leadership in reagent packaging.

Smaller! Lighter! The new case is substantially smaller
than old-fashioned containers and is far easier to store
and handle. Tare weight with empty bottles is less than
11 pounds. This saves you money on freight.

Easier to handle! Convenient finger grips make case easy
to lift and carry. Top and bottom specially designed with
interlocking feature for safe stacking.

llied

BAKER & ADAMSON®
“C.P.” Acids

hemical

Safer! The new polystyrene case is chemically resistant,
and it is weather-resistant, too. Withstands outdoor stor-
age. Bottles are “cradle cushioned,” fully protected in
form-fitted polystyrene pockets.

Stronger! The new case is far stronger than other “one-
way” cases now in use for “C.P.” acids. In thorough and
extensive testing, it has met the most stringent ICC drop
test requirements . . . bottles remained unharmed after
16 separate drops from a 4-foot height!

Order Now! These new units are now ready for shipment
from General Chemical’s B&A distributing points coast
to coast. They have had more than a year of intensive
research and testing and are proved superior to any
other type of “shipper” now available! For further in-
formation, phone or write your nearest B&A office.

GENERAL CHEMICAL DIVISION

40 Rector Street, New York 6, N.Y.

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

BINOCULAR
PHASE CONTRAST
BMPE  $490

BINOCULAR
INVERTED
 BMIC $609
: : Polaroid Land Camera
Attachment
$115

BINOCULAR
AUTO-ILLUMINATION
BMLU $425

Attachable
Photomicrography Graduated
Set Stage
ACA GR $31.50

MICROSCOPE
LAMP
IS $W175

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 DIVISION OF UNITED SCIENTIFIC CO.
instruments for the metalworking industries. 204-206 MILK STREET - BOSTON 9, MASSACHUSETTS

Noted for optical quality . . . advanced optical and mechan- Please rush UNITRON's Microscope Catalog 4G-4
ical design . .. unique and convenient operational features
. . . long wearing construction . . . attractive budget prices
which include basic optics . . . these, together with years of
proven instrument performance, are the reasons why . . .

‘THE TREND IS TO UNITRON!
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TESLA ELECTRON MICROSCOPE—Desk Model BS 243

Guaranteed

: The Little
Local Service
Giant
Installation 60 kY
and 30,000X
Instruction 30A

Included in Price

L
-
e
|
ot

FEATURES

o o
® Resolving power 30A to 50A in routine operation, opti-
o

mal resolution 25A
® Magnification 1,000X to 30,000X, adjustable in steps
Accelerating voltage 60 kV =+0.01%

High-voltage stability better than 107, ripple less than
2.5 x 107

Specimen inserted under vacuum

Specimen motion controlled from microscope platform

Microscope may be tilted for stereo-photography

Viewing port usable for diffraction patterns

Uses standard 35 mm film (36 pictures) or ten 2 x 2"
plates

Dimensions of basic instrument: 14%” wide, 18" deep,
34%" high

Low initial cost and minimal maintenance

Made in

Czechoslovakia For Complete description,
technical data,
and ordering information,
Worldwide write for BULLETIN 8-2000
Distribution

EXCLUSIVE SALES AND SERVICE IN U.S.A.

NATIONAL INSTRUMENT LABORATORIES, Inc.

828 Evarts St., N.E., Washington 18, D. C. Tel.: NOrth 7-7582

KOVO

758
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For more than a quarter-century
Anton has provided leadership in
the development and manufacture of
nuclear detectors (a, b, ¥ and neu-
tron). B Competitors, unable to at-
tain the proper level of quality, have
copied Anton designs and employed
Anton Alumni. B Buying from
“in again—out again’’ tube manu-
facturers has caused some nuclear de-
tector users serious quality and pro-
duction problems. Who can afford to
risk his product or experiment relia-
bility on a mere “‘carbon-copy’’ detec-
tor supplier? B Anton is recognized
as the world’s largest and most ac-
commodating producer of nuclear -
detectors. Don’t you agree, ‘“Anton k“ .
must be best . . . they’re copied most”

W Write for the latest Anton catalogs.
ANTON ELECTRONIC

LABORATORIES, INC,
1226 Flushing Ave., B’klyn 37, N.Y.

¥ “ANTON MUST 'Bil"BEST... g
~THEY'RE COPIED MOST" 8%

2 S ST

-
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One of a series of discussions on topics of particular interest to those employing radioisotopes and tracer techniques.

Let’s Talk About AUTOMATIC SAMPLE COUNTING. ..

by Wendell C. Peacock, Vice President and Technical Director, Tracerlab, Inc.

There is nothing complicated about
selecting automatic sample counting
equipment . . . It simply boils down to a
careful analysis of your needs. When you
reach the point where automatic equip-
ment is desirable, consider all the equi
ment commercially available and obtain
the following information:

. Sample Capacity

. Detection Method

. Type of Data Printout Provided

. Simplicity and Versatility

. Efficiency and Reproducibility

Cost

. The Experience and Reputation of
the Manufacturer

Since TRACERLAB introduced the first
automatic sample counter and has made
most of the significant advances in this
important area, it seems logical to check
first with TRACERLAB for equipment to
meet your requirements. For example:

1. Sample Capacity? Standard TRACER-
LAB counters will accommodate up to 50
samples on planchets, vials or test tubes.
Custom-built units accommodating sev-
eral hundred samples have been supplied.

2. Detection Method? For alpha, beta or
famma emitters in either solid or liquid

orm, TRACERLAB equipment employing
your choice of scintillation, geiger an

proportional (conventional or flow type,
thin window or windowless) detectors, is
available to count samples automaticaily.

8. Type of Printout? With TRACERLAB
equipment it’s your choice. Most users
prefer the convenience of the complete
sample data (sample number, count, time

Noo ko~

760

and count rate) provided by TRACERLAB’s
Auto/Computer and Auto/Printer. Rec-
ords are always complete and an overrid-
ing preset-time, preset-count feature per-
mits frequent insertion of background
samples without excessive time delays.
However, if the economy of a printing
timer is desired, this is also available. And
remember, whether you wish to use com-
mercial tape punch or card punch ma-
chines, TRACERLAB systems will function
smootflly and effectively with almost any
system you choose.

4. Simplicity and Versatility? All
TRACERLAB automatic sam?le counting
systems employ the same scalers and data
printers. Therefore, when you need a
second automatic sample changer, a step-
ping chromatogram, a stepping spectrom-
eter or manual equipment, there’s no need
to purchase duplicate instrumentation.
What’s more, you won’t find any hu
complex consoles with . “intergalactal’
control panels in TRACERLAB systems.
They have a minimum of controls, re-
quire very little bench space, and can be
serviced and maintained with ease.

5. Efficiency and Reproducibility? Vital
points in any technical comparison. The
need for high efficiency is obvious but
without reproducibility an automatic
sample counting system is worthless.

Jracerlab

Sfirst

Ask about efficiency and reproducibility
and remember that TRACERLAB makes
every effort to opfimize both features.

6. Cost? Don’t be misled when you
price an automatic system. Be sure to in-
clude all of the components and acces-
sories required for a complete functioning
unit; you’ll be surprised at the relatively
low cost of a TRACERLAB system. The
cost will be even less if you already own a
Tracermatic scdler because all scalers in
TRACERLAB'’s new line have built-in auto-
matic ¢apabilities.

7. Experience and Reputation of the
Manufacturer? Remember these facts and
decide for yourself. TRACERLAB not only
made the first commercial automatic
sample counting system, but is today the
only company which designs and manu-
factures not just one or two, but a com-
plete line of automatic sample counting
systems.

In short, TRACERLAB can provide auto-
matic sample changers and systems to
meet your every requirement and, most
important of all, you get everything you
need from a single source.

For complete information on TRACER-
LAB’s automatic sample changers and the
complete line of TRACERLAB nuclear
equipment, write for your copy of the new
General Catalog F.

/11,

in radiation measurement

TRACERLAB, INC. - 1609 Trapelo Rd., Waltham 59, Mass. « 2030 Wright Ave., Richmond, Cali.
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WATER STILLS
Capacities from 4 to 500 gal. /hr.
Steam, Electric or Gas Heat.

STERILIZERS
Pressure Steam, Gas-Steam,

and Gas. Chambers 16” x 16” x 24”
to 60”7 x 66” x 120”.

MICROBIOLOGICAL
EQUIPMENT:---

~ and you have to talk
"BIOGEN « continuous culture apparatus tO Ame/r’bca’n S te’)”’Ll’Lze’i".’

For batch or continuous culture of pure ® Here at Amsco, sterilization is still of prime
icroorganisms in controlled conditions. concern. However, to parallel the great strides of
£ ¢ modern biological technology, we’ve developed a
number of highly specialized microbiological
devices—all designed to do their job better with
less personnel time and attention and at a cost

S e well Wit'hin practical limits.

Blevible filini chamber- If you’ve a problem in this area, a letter to our
Efficient, economical, Scientific and Industrial Department may lead
casy to work with. to its economical resolution.

SCIENTIFIC AND INDUSTRIAL DEPARTMENT

AMERICAN

FREEZE DRY APPARATUS

Laboratory, pilot plant and S e

production models. Used for the ERIE-PENNSYLVANIA

preservation and concentration World's largest designer and manufacturer of Sterilizers, |

of labile substances. : Operating Tables, Lights and related biological equipment
< S =

ﬁ_ 35

>

&k =
GERM FREE LIFE APPARATUS'

Complete service, including

flexible operating,

rearing and transfer chamber.
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REQUIRES NO LUBRICATION

NEW QUICKSEAL
FREEZE-DRYING FLASKS

Maintain the same high vacuum, without grease, as standard flasks
using lubricated ground glass surfaces.

Eliminate the possibility of grease contaminating valuable samples.

The bottom and top sections of Quickseal Freeze-drying Flasks have
a smoothly beveled edge which slip fits into a double faced silicone
rubber gasket. Entire set-up time is less thah 10 seconds — less
time than it takes to grease a standard ground glass flange.

Lack of toxicity for sensitive biologicals plus excellent chemical
and thermal stability are built-in qualities of silicone rubber.

The cushioning effect of the soft rubber gasket appreciably
reduces flask breakage.

Quickseal Freeze-drying Flasks are available in volume capacities
from 25 ml to 1,000 ml with either 19/38 or 24/40 top joint.

762

SCIENCE, VOL. 132



Recommended éq Puddic Health ﬂuﬂw/uified, /aa

FLUORESCENT ANTIBODY
TECHNIQUE . . . .

"FLUOREX"
BY

Photo shows “FLUOREX’’ with “BIOZET’ microscope and photomicrographic components

For your safety the “Fluorex” has a completely enclosed light path. In mere seconds your micro-
scope is aligned to the “Fluorex” and stays in rigid position. A surface deflection mirror permits
convenient centering of the light source—a 200 Watt Osram Mercury Vapor Burner.

Also available with DUAL lamp for instantaneous transition from routine to fluorescent illumi-

nation.

Write for catalog or request demonstration.

WILLIAM J. HACKER & CO,, INC.

P. O. Box 646 West Caldwell, New Jersey
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Another Econo-Cage First!
Unbreakable Clear Cages

Can Be Autoclaved

The new ECONO-CAGE #27 is clear, can be auto-
claved, and cannot be broken. This remarkable new
unit combines the optical and thermal properties of
glass with the strength properties of the new thermo-
plastics. Econo-Cage #27 affords perfect visibility, a
heat distortion point of 280°F., and impact resistance
unmatched by any other clear material.

The Material

Extensive testing of new plastic materials reveals
that polycarbonate resin (a linear aromatic polyester
of carbonic acid) has properties ideally suited to the
requirements of animal care and research.

The material has very high impact strength. . Unlike
most plastics, it does not shatter under high energy
impact by sharp objects, such as bullets. Thin wall
sections do not break after repeated hammer blows.

Polycarbonates retain tensile strength and impact re-
sistance from well above boiling down to —40°C. The
material has a very low absorption level, increasing in
weight only 0.3% after 24 hour total immersion in
water. The material does not absorb odor producing

gases.
The Cage

The overall dimensions of Econo-Cage #27 are
11%4” by 7% ” by 5” deep. It is one of “#20 series”
Econo-Cages designed primarily for mice. The cage
uses lids #22A, #22B, #22C, and #22D (see page
8-9). o
" The cage sides have a 3° draft and four side ribs to
permit easy stacking and nesting. The ribs also per-
mit steam to circulate inside of nested cages during
autoclaving. The cage bottom is supported by four
feet. :

Polycarbonate Econo-Cage #27 will undergo re-
peated sterilizing at 250°F. for fifteen minutes without
distortion. The cage has excellent resistance to most
acids and fair resistance to basics. -

Distributors

The complete Econo-Cage line is available exclu-
sively through the following distributors:

ALOE SCIENTIFIC W. H. CurTIN & Co.
BrRAUN-KNECHT-HEIMANN Co. FISHER SCIENTIFIC

O
e

Q>

Econo-Cage #27 with Lid #22D

Impact testing Econo-Cage #27

E. H. SARGENT & Co. ARTHUR H. THoMas Co.
SCENTIFIC PrODUCTS THE WILL CORPORATION

Maryland Plastics, Inc. Econo-Cage Division Federalsburg, Maryland

764

SCIENCE, VOL. 132



23

SEPTEMBER 1960

Ultraviolet and visible wavelengths.
Finest optical performance available.
Standard sizes 1”7 x 1” and 2" x 2" —

other sizes and shapes on special order.
Write for brochure X-22.

BAIRLD ~ATOMIC, INC.,

I3 uneversity road - cambridge 38 mass.
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Coleman automation of Dumas method

766

speeds nitrogen determinations

Automating each operation in the Dumas
procedure, the Coleman Model 29 Nitro-
gen Analyzer adapts the time-proven
method to rapid, exact analysis of an almost
unlimited range of materials. Highly suc-
cessful tests have been made on experi-
mental substances as well as on routine
materials.

In addition, many substances formerly an-
alyzed by the Kjeldahl method have yielded
to Coleman-instrumented analysis with
thoroughly satisfactory results — tobacco,
leather products, plastic resins, cereals,
dog food, fabrics and fertilizers.

Combustion times, temperatures and flow
rates—all manipulations required in the
Dumas procedure—are precisely pro-

grammed into the instrument, allowing it
to accommodate almost any material dis-
sociable at temperatures under 1100° C.
Programming makes analysis simple and
straightforward . . . operator technique is
eliminated as a source of analytical vari-
ability.

The instrument determines nitrogen in sub-
stances containing from as little as 0.01%
nitrogen to more than 75%. At the 10%
level, it achieves an accuracy of better
than +0.15%.

A complete determination takes only eight
minutes from sample input to final readout
on the digital counter . . . there’s no need
to wait several hours to get the answer
you need right now.

Write for Bulletin B-258

COLEMAN INSTRUMENTS,

INC., MAYWOOD, ILLINOIS
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The Cooke M15 . . . a laboratory microscope with superior

optical performance. Its clean design and precision construction
offer unequalled convenience, versatility and durability.
Manufactured at York in England . . .
specifications on all models available on request . . .

Model M15BY, illustrated above, 30X to 1000X, F. O. B. Boston, $429.

COOKE TROUGHTON & SIMMS., INCORPORATED

91 WAITE STREET, MALDEN 48, MASSACHUSETTS « IN CANADA: 77 GRENVILLE STREET, TORONTO



developed for analytical

See these on display at

NIH INSTRUMENT EXHIBIT
Booth #105
October 4-7
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The range of Whatman products
now ncludes a number of important
cellulose derivatives with ion exchange properties,

and preparative work in
organic, thorganic, and biochemistry. a m @HD.

TYPE — Four functional ion exchange groups.

P —Cellulose Phosphate
CM —Carboxymethyl Cellulose

AE — Aminoethyl Cellulose
DE — Diethylaminoefchyl Cellulose

PHYSICAL FORM — Versatile application as all four products
are available in Floc, Powder, and Paper form.

Floc— A course, low mesh fiber used primarily for batch
processes or for specific column applications.

Powder — A selected mesh form of the material which will
pack homogeneously into a chromatographic column

and with a reproducible flow rate.

Paper—Papers are made from the chemically modified
fibres. Ion exchange separations with the visual advantages
of paper chromatography. Provides a system evaluation
before column application.

AVAILABILITY — Through your regular laboratory supply
dealer. Request Technical Bulletin 1031
for price and order information.

Cation Exchanger

Anion Exchanger

reeve angel
9 BRIDEWELL PLACE, CLIFTON, N. J.
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WRITE FOR 10 page preprint
describing the Model 500
O and a descriptive brochure
‘'Selecting Your Chromato-
graph'’, which summarizes

F&M's five chromatographic
instruments

-Qh

P—
==

LINEAR PROGRAMM HIGH TEMPERATURE

J

O GAS CHROMATOGRAPH MODEL 500

FEATURING

Independent operation

to 500° C—column, detec~
tor, and injection port,

18 linear heating rates.
Circulating air oven

for columns to 50 ft,
Fast-heating, fast-cooling
6 min.-change column and
re-establish baseline.

BER onE bF nm
SYNT!E?\C E£STER MIXTURE

ORPORATIO

=1 Of A Series

LINEAR-PROGRAMMED
TEMPERATURE GAS

CHROMATOGRAPHY
I. ANALYSIS OF METHYL
ESTERS TO Ci,

Gas chromatographic analysis of
methyl esters of saturated and un-
saturated .fatty acids to about Cx is
well-known®’. Analysis of these ma-
terials and higher molecular weight
esters in a single run has been
limited, however, by suitable in-
strumentation and the lack of high
temperature liquid phases. Analysis
of wide boiling esters from C. to
Ca: recently was found possible in
our laboratory using a linear pro-
grammed high temperature gas
chromatograph and a silicone gum
rubber column.

The chromatogram at the left
shows the analysis of a synthetic
mixture of saturated Cs, Cs, Cuw, Cs,
Cu, Ci» and C:: esters, the unsatu-
rated C. oleic acid ester, and the
dimethyl ester of Cix dimer acid.
The run was made on a 2 ft.
Chromosorb P =20% silicone gum
rubber column using a linear heat-
ing rate of 5.6°C./min. over the
range of 75° to 400°C. The detector
was maintained at 350°C. and the
injection port at 400°C. Observe the
sharp peaks of nearly the same
shape. These are typical of pro-
grammed temperature chromato-
grams as is the even spacing between
the members of the homologous
series Cs through C..

The apparatus used in this work
is F & M’s Model 500 Linear Pro-
grammed High Temperature Gas
Chromatograph. In brief, it offers
independent operation to 500°C. of
the column, hot-wire detector, and
injection port. The temperatures of
each can be read on a temperature
indicator. The wunit offers fast-
heating, fast-cooling by means of a
circulating air oven. The air oven
takes column lengths to 50 ft. With
column changes, baselines re-
establish within six minutes. Addi-
tional details were recently de-
scribed!.2.

LITERATURE CITED

(1.) Anon, “Gas Chromatograph Hits
High °C” Chem. and Eng. News,
38, 42 43 (1960)

(2.) *Martm, A. J., Bennett, C. E,
and Martinez, F. W., Jr., “Linear
Programmed Temperature Gas
Chromatograﬁhy to 500°C”, pre-
sented at Cleveland "ACS
Meeting, April 1960.

(3.) Orr,C. H., and Callen,J.,Annals
N. Y. Acad. Sci., 72, Art. 13.

559-785 (1959).

* Write F&M for free copies.

FaM

1202 ARNOLD AVE., N.C.C. AIR BASE
NEW CASTLE, DEL. PHONE EA 8-6606
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SM-10—a superb research instrument offering semf micro SELECTA RAPID—the most popular Selecta single pan bal- MPR-5—a two-i)an classical micro balance in a modern
accuracy at a comparatsveiy reasonable price. ance for routine analytical procedures. . metal housing incorporating the latest operating features,

THE PRECISE BALANCE
FOR THE PRECISE NEED...

T-11—the speed and simplicity of a torsion balance for
samples up to 4 grams with a sensitivity of 0.02 mg.

The increasing use, in every field, of
SARTORIUS balances is a natural
consequence of their advanced design,
unsurpassed craftsmanship in construc-
tion and the perfection of their per-
formance.

With these intrinsic qualities one who is
considering the purchase of precision

balances should keep in mind the highly i
5 3 . . PROJECTA---a truly modern two-pan balance featuring built- DP-2—the ideal automatic balance for the smaller labora-
trained service staff maintained by in weights, air damping and projection scale. tory and university classrooms.

BRINKMANN, at ever ready call, as well
as the unconditional service guaranty.

No balance need nor budget require-
ment has been overlooked by SARTO-
RIUS, the world’s largest manufacturer
of analytical and other fine balances.

Write for descriptive catalog 442

. KILOMA e Fully autom ééisiah 1518 | SELECTA SMR—a new high sensitivity semi micro balance
ances for gross we‘:gmngs in plant a I orafory which provides faster operation.

SARTORIUS

BRINKMANN INSTRUMENTS,INC., 115 CUTTER MILL ROAD, GREAT NECK, N.Y.

Philadelphia « Cleveland « Houston « Miami « Menlo Park, Cal.
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RIGHT ACROSS THE BOARD

SERVALL

CENTRIFUGES
SERVE YOU BEST!

From the SERVALL Small and Medium Centri-
fuges that offer five different rotors on one basic
motor assembly plus a huge variety of tube com-
binations, to the RC-2, the latest in Refrigerated
Centrifugation, SERVALL Centrifuges Serve You
Best.

The SERVALL SS-1 Superspeed, SS-3 Auto-
matic Superspeed, SS-4 Enclosed Superspeed and
RC-2 Automatic Refrigerated Superspeed Cen-
trifuges, all designed to accept the unique SERV-
ALL 8 to 2 Tube Direct Sedimentation Continu-
ous Flow System, lead the field in a functional
versatility that is determined by one thing: the
modern researcher’s requirements—yoxr require-
ments.

Automation, special rotors such as particle
counting and field-aligning, high centrifugal
force, safety features, operational reliability and
simplicity, whichever is yoxr major concern
SERVALL specifications cover it.

And remember, in the US. you get direct,
personal service on all your meeds from SERVALL-
trained representatives. In Canada and elsewbhere
SERVALL Centrifuges and Instruments are avail-
able from specially appointed distributors.

For that additional centrifuge, or replacement
of out-moded or inadequate equipment, do what
thousands of others do, select a SERVALL, the
centrifuge that has been proved in operation,

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-9GC RC-2 Automatic Refrigerated Centrifuge —
basic unit includes standard 8 x 50 ml
Superspeed Rotor — up to 37,000 x G

Norwalk, Connecticut
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Analyze for Nitrogen

faster, more accurately

with ‘Baker Analyzed’ @eﬂ?—

The determination of total Nitrogen... Ammonia
Nitrogen . .. Protein Bound Nitrogen . .. Nitrate
Nitrogen . . . is important in clinical tests and in
the analysis and control of plant foods, agricul-
tural products, explosives and munitions.

J. T. Baker offers you a choice of reagents par-
ticularly suitable to the needs of your nitrogen
determination. Whatever your sample, or the
method you elect, one of the ‘Baker Analyzed’
Reagents described below will help you work
rapidly, with greater precision and accuracy.

CHOOSE 'BAKER ANALYZED’ SODIUM HYDROX-
IDE 50% SOLUTION . . . for the neutralization of
the acid digestion in the Kjeldahl nitrogen de-
termination. This reagent affords an assay in
the range of 50.0-52.0% NaOH . . . the proper
concentration for direct addition to the digested
sample. No fuss to dissolve, and less chance to
“bump” than when adding pellets to the flask.

Low blank values are assured by control of
Nitrogen Compounds (as N) to 0.0005% maxi-
‘mum. Carbonate (as NaxCOs) is held to a level
of 0.10% maximum. The polyethylene bottle is
convenient and easy to use . .. no chance for
breakage. Available in both 1 pt. and 8 pt. sizes.

CHOOSE ‘BAKER ANALYZED’ POTASSIUM IODIDE
. .. for the preparation of Nessler Solution for
the colorimetric determination of ammonia. The
label shows actual lot assay . . . 99.5% or higher
...and the actual lot analysis of trace impurities.
Nitrogen Compounds (as N) controlled to
0.001% maximum assure low blank values.

ANALYTICAL, RESEARCH AND DEVELOPMENT
CHEMISTS . . . you can always depend on ‘Baker
Analyzed’ Reagents for higher defined purity.
The Actual Lot Analysis appears on every
‘Baker Analyzed’ label. You will find the Actual
Lot Assay (not merely a range assay) on more
than 300 ‘Baker Analyzed’ Reagents.

b
=
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g
o®
e ]

J.T.Baker Chemical Co.

Phillipsburg, New Jersey
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AGRICULTURE AND
PLANT FOOD INDUSTRIES
Control of nitrogen content is
important to the manufacturer
of fertilizers. ‘Baker Analyzed’
Reagents are particularly suit-
able for nitrogen determina-
tions necessary for the control
of plant foods and agricultural

products.

CLINICAL
LABORATORIES
Nitrogen is routinely
determined for diag-
nostic purposes.
‘Baker Analyzed’
Reagents are com-
mended for their suit-
ability in nitrogen
determinations in
blood, urine, gastric
contents and other

biological fluids.

YOUR LSR . . . let him help solve
your problems of laboratory
supply. Your LSR (Laboratory
Supply Representative) is an
expert. His aim is always to an-
ticipate your needs. His job is
to supply you with the equip-
ment, glassware and chemicals
you need . . . when you need
them. When emergencies arise,
call him at once!
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PICKER NUCLEAR

announces a new line of

transistorized NUCLEAR
TRAINING INSTRUMENTS

‘. o, ML e,y
PICKER QUALITY AT “‘BUDGET’ OUTLAY

Picker Nuclear announces a comprehensive line of
basic instrumentation for training students

in radioisotope technics. Uniquely versatile, these
instruments permit the scheduling of full

laboratory courses in radioisotope technics (including
such important fields as pulse height analysis

and rate function studies).

The cost of this new equipment falls well within
the reach of modest equipment budgets.
Instruments can be delivered before the start of the
1960-61 academic year. For details, please call

any local Picker office (see ’phone book) or write
Picker X-Ray Corporation, 25 South Broadway,
White Plains, New York.

Hallmark of quality nuclear instrumentation

(et s S  — S —— — — — — — — — —— — S0 - o

Standing behind every Picker
instrument is a local member of the
Picker X-Ray national sales and service network..

He’s there to protect your investment.
Because of him the user of a Picker instrument is.never left stranded.
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DEVOTED TO NEWS
ABOUT TRULY
MODERN BALANCES

THREE NEW METTLER
RECORDING BALANCES

based on photoelectric scanning
of the beam position

Photoelectric scanning, with a beam of light represent-
ing the only link between the moving balance beam and
the recording unit, avoids any interference of the re-
corder with the vitally essential free movement of the
beam. Precision and accuracy of the weighing unit are
fully maintained and faithfully reproduced.

TYPE R5 H4/21 TYPE R5 H15/21
Weighing range: 160 g 160 g

Recording range: 1.02'g 0.102 g

corresponding to the optical range of the balance.

- a- Recording accuracy: =1 mg +=0.1 mg

Balance: analytical type, weighing by substitution, pan enclosed
- in balance housing. :

TYPE R5 K7T/21
Weighing range: 800 g
Recording range: 102 g

corresponding to the optical range of the balance.

Recording accuracy: =0.1 g

Balance: precision type, weighing by substitution, pan unob-
structed on top, built-in taring device with 100 g range.

TYPE R5 K7T[21 Both types can be equipped for weighings below the balance, such
—~ as in an oven.

Write to us today for our literature describing in detail
the performance and construction of the METTLER
recording balances.

METTLER INSTRUMENT CORPORATION

HIGHTSTOWN, NEW JERSEY
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Handle Corrosive Chemicals Economically

—with Fisher PLATINUM/CLAD Labwarel

Chemical, biological and testing labs can now handle cor-
rosive chemicals at temperatures up to 1000°F—without
tying up funds in expensive (and often pilfered) equipment.
At only one-third the cost of solid platinum, Fisher PLATI-
NUM/CLAD Labware is four times stronger, lasts years!

A platinum alloy lining, containing rhodium for improved
hardness, is firmly bonded to the stainless steel vessel by a
special patented process. The sturdy stainless exterior re-
sists damage from tongs and other mechanical devices; the
platinum-clad interior prevents chemical attack. Top edges
and spouts are platinum clad and rolled over to prevent
reaction with the exterior metal as chemicals are poured.

23 SEPTEMBER 1960

From stock, Fisher offers PLATINUM/CLAD Crucibles
and Evaporation Dishes. You may return this labware when
no longer usable for a high scrap refund. (And, since the
platinum can be reclaimed only by a special technique, pil-
ferage is reduced.)

Fisher PLATINUM/CLAD Crucibles are $50 each
($45.60 each in lots of 6 to 23; $42.70 each in lots of 24 or
more). They are 42 mm in diameter, 42 mm deep, hold 40 cc.

Fisher PLATINUM /CLAD Evaporation Dishes are
$64.80 each ($61.60 in lots of 6 to 23; $57.60 each in lots
of 24 or more). They are 72 mm in diameter, 33 mm deep,
hold 100 cc. F-149

FISHER SCIENTIFIC

America's Largest Manuf Distrib of Laboratory Appliances & Reagent Chemicals
Boston Cleveland Philadelphia IN CANADA
Buffalo Detroit Pittsburgh Edmonton
Charleston, W.Va.  Houston St. Louis Montreal
Chicago New York Washington Toronto
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Unsurpassed
Accura
for pH and mV

Measurements

The Model pHM 4

an All-New pH meter developed for research applications by

® Transistorized

® Potentiometric

We are exceptionally proud of Radiometers latest
achievement — a transistorized pH meter which in-
cludes these outstanding attributes:

® Very low zero drift.

® Accuracy for pH differences to = 0.001 pH.

® Accuracy for mV measurements = 0.2 mV =+
0.05%. ‘

® Reads direct in pH (0 to 14) or mV (0 to = 1500).

® Uses wide variety of plug-in or remote electrodes.

@ Built-in battery condition test and standard cell.

® Uses only two types of readily obtainable 1.5 volt
dry cells.

® Wide buffer adjustment range.

® Small view field for minimum eye travel.

@ Controls conveniently located.

SOLD AND SERVICED IN US.A. BY

RADIOMETER

If your requirements are exceptionally demanding, do
not fail to evaluate the Radiometer pHM4.
By all means write for further information.

HIGH READABILITY
Effective scale length over 140", or 10” per pH.

49524

WELWYN INTERNATIONAL INC. RADIOMETER

72 Emdrupvej COPENHAGEN, DENMARK

I'n Canada: Contact any Branch of Conadian Laboratory Supplies Limited
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IT HAPPENED THIS MONTH...

a glance at yesterday in relation to today

IN SEPTEMBER — (1831) — at the first annual meeting of the British Association
for the Advancement of Science, John Dalton! reports a series of experiments con-
cerning the relationship of his food consumption to his body secretions. He shows
that the carbon content of his diet is 113 oz. daily, of which there passes off sensibly
1 oz. The carbonic acid gas expelled from his lungs contains 10% oz. of carbon
leaving % oz. lost as insensible skin perspiration. Mr. Dalton’s “regular habits of
life and uniform good health” added validity to this self-experimentation.

Modern students of intermediary metabolism have much more sophisticated ways of
studying the fate of carbon. Schwarz BioResearch supplies over sixty C'4-labeled
intermediates, including amino acids, nucleic acids and their component parts,
carbohydrates, and metabolic cofactors. Our list of tracer compounds which includes

H3, S35, P32 gnd N5 has recently been enlarged by the inclusion of O8-labeled-

amino acid compounds from the Yeda Research and Development Company, Ltd.
at the Weizmann Institute of Science in Israel.

IN SEPTEMBER — (1881) — a physician from Washington, D.C. describes the
hair-darkening action of pilocarpin, an alkaloid of the Brazilian drug, jaborandi.
A 25-year-old petite blonde lady was given hypodermic injections of pilocarpin
hydrochlorate to relieve uremia due to chronic pyelitis. Over a period of months her
hair changed from a very light color to almost pure black. Hair on other parts of the
body also changed color, and the eyes became a much darker blue. Similar hair-dark-
ening was observed in a 14-month infant given pilocarpin for membranous croup.?

Today many biochemists are under the impression that hair color is dependent upon
melanin, a product of the oxidative metabolism of the amino acid, tyrosine. Their
wives, however, know that external factors may change hair color overnight. For-
tunately for the chemist whose true interest is amino acid metabolism, Schwarz can
supply amino acids of constant, unchanging purity. The Schwarz Kit of 18 optically
standardized amino acids is suitable for the most precise research or industrial pur-
pose. The box is designed for accessibility, safety, and visibility of contents.

IN SEPTEMBER — (1910) — speculation concerning the chemical basis of heredity
continues. In an address to the British Association Section on Zoology, G. C. Bourne
states, “All the evidence at our disposal goes to show that the potentialities of germ-
cells are determined at the close of the maturation divisions. Following the physio-
logical line of argument, it must be allowed that in this connection ‘potentiality’
can mean nothing else than chemical constitution. If we admit this, we admit the
validity of the theory, advanced by more than one physiologist, that heritable ‘char-
acters’ or ‘tendencies’ must be identified with the enzymes carried in the germ cells.”3

Half a century later it is clear that the theory would be absolutely valid as stated if
we substitute “nucleic acids” for “enzymes.” Biochemical geneticists and workers
in related fields will be interested in the full line of nucleic acid compounds available
from Schwarz BioResearch. We supply DNA, RN A, nucleotides, nucleosides, purines
and pyrimidines, sugars and sugar phosphates. Many have been radiolabeled. For
example, tritiated thymidine and other H3-labeled nucleic acid compounds are key
tools for genetic studies. Write for our latest catalog and price list.

1. Dalton, J.: On the proportion between the quantity of food and the evacuations, Rep. Brit, A, Adv. Sc., 1831,
p. 74. 2. Prentiss, D. W.: Pilocarpin — its action in changing the color of the human hair, Science 2:442 (Sept. 17)
1881. 3. Bourne, G. C.: Address to The British Association at Sheffield. Nature 84:378 (Sept. 22) 1910.

SCHWARZ BIORESEARCH, INC. « Dept. 9B ¢ Mount Vernon, New York

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

CONSTANT RATE BURETTE

for Titration with
Laboratory Recorders

BURETTES — Motor Driven, Constant Rate,
Precision Grade, 10 or 50 ml, Sargent.

A precise constant delivery device primarily intended
for titration with recorders and comprising precision
ground Pyrex Brand Glass solution barrels and plung-
ers, operating on a simple displacement principle with
the plunger driven at a constant rate by a synchronous
motor. Sealing is effected by replaceable Neoprene “0O”
rings and Quad rings held in special stainless steel col-
lars with spring loading. Motor drive is transmitted to
the plunger by a precision ground stainless steel lead
screw running in a Nylon following member. Drive is
self-limiting at both ends of the lead screw and auto-
matically resumes on reversal.

A separate motor provides rapid motion of the plunger
in both directions for refilling from a directly connected
reservoir and for discharging excess titrant and flushing.

Calibration of delivered volumes is determined solely
by dimensions and rate of travel of the plunger, regis-
tration of the resultant delivery volumes being shown
on a four digit counter synchronously driven.

Barrel and plunger assemblies are completely inter-

changeable permitting accommodation of a total volume
of either 10 ml or 50 ml. The rate of drive delivers either
volume in 10 minutes. Drive and control components
are mounted in a cabinet with a protecting stainless
steel cover on which the burette assembly is supported.
The panel of this case provides pilot light, fuse, rapid
drive reversing switch, and starting button which may
be locked in for continuous delivery and for automatic
applications. The rear panel provides connecting facili-
ties for using the burette with second derivative auto-
matic titrators with automatic shut-off at the end
point and for remote operation by direct connection to
Sargent recorders S-72150 and S-72151 for fully record-
ed titrations.
The three-way glass header connects to the burette
barrels by a 10/30 ¥ ground joint. The de-
livery tip is similarly connected to the header
by a 10/30 ¥ ground joint.

Accuracy, 0.19, of burette capacity; read-
ability and reproducibility, 0.01 ml with 50
ml capacity, 0.002 ml with 10 ml capacity.
Height of base, 5 inches; depth of base, 834
inches; width of base, 10 inches; height over
header, 23 inches.

S$-11120-1 BURETTE— Motor Driven, Constant
Rate, Precision Grade, 10 ml, Sargent. With
S-11121-1 burette equipment for 10 ml capacity
Ol o S e S $280.00

S$-11120-5 BURETTE— Motor Driven, Constant
Rate, Precision Grade, 50 ml, Sargent. With
S-11121-5 burette equipment for 50 ml capacity
Ol e i S e e sy $290.00

S-11121-1 Burette Equipment Unit, Only, 10 ml.
For converting S-11120-5 to 10 ml volume $27.00

S-11121-5 Burette Equipment Unit, Only, 50 ml.
For converting S-11120-1 to 50 ml volume $37.00

Sl : \l t G E N I SCIENTIFIC LABORATORY INSTRUMENTS e APPARATUS e SUPPLIES ® CHEMICALS

E.H. SARGENT & CO.,, 4647 W. FOSTER, CHICAGO 30, ILLINOIS
DETROIT 4, MICH.+ DALLAS 35, TEXAS « BIRMINGHAM 4,ALA.. SPRINGFIELD, N.J,
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For full details of the Gam-
macells 100, 200 and 220,
custom irradiators, kilocurie
Cobalt 60, consulting services
and isotopes, please write to

ENERGY OF CANADA

LIMITED

S DIVISION
A, CANADA
60-3 *
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SETTING NEW STANDARDS

at 99.98% of the speed of light.

One of the world’s most powerful when completed, this high-energy electron accelerator
will enable the U. S. National Bureau of Standards to carry out extensive programs in:

® Nuclear Physics Research
® Radiation Effects
® Dosimetry Standards

... tomeet the need for new data in the growing field of applied radiation.

The linear accelerator (Linac) is under construction at the manufacturing and test
facility of Applied Radiation Corporation, Walnut Creek, California.

Particle accelerators
for science and industry.
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Win the Argument and Lose the Debate

A Soviet-American exchange program that each year includes sever-
al dozen graduate students recently yielded instruction on how in-
creased contact between the two countries can also mean increased
friction. Some ill-feeling arose when each side rejected some of the
candidates offered by the other. The Americans rejected Soviet stu-
dents on the grounds that they lacked proper preparation for the
work they proposed to do or because Soviet officials had not furnished
us with sufficient information to place the students properly. The
Soviets rejected American students on the grounds that they had
selected topics for study that no self-respecting Soviet scholar would
touch. One American wanted to study the history of a certain re-
ligious sect, while a second wanted to study the work of a 19th-century
political thinker named Mikhail Katkov, but the Soviets are not
enthusiastic about religious sects and Katkov, it turns out, was an
odious reactionary.

In selecting American students with such topics, the U.S. committee
handling the exchange was not being unreasonable. A story in the 21
June New York Times explained that research in these fields actually
is being conducted in the U.S.S.R. And the Times, in its 16 August
letter columns, documented this claim by scholarly references to the
journals Voprossi Istorii and Voprossi Filosofii and to the researches of
Professor Klibanoff and Dotcents Zatpadov and Sladkevich. This docu-
mentation was offered in answer to a letter by V. Yelyutin, the Soviet
minister of secondary, special, and higher education. Yelyutin charged
that the Times story was misleading in making it seem as if the
U.S.S.R., not the U.S., was responsible for difficulties in the exchange
program.

Another American entered the dispute at this point with the sugges-
tion that if we want to promote exchange with the Russians, then the
way to proceed is not by appealing to evidence or sweet reason, but
by being more accommodating. In a letter in the 4 September Times,
Bryant M. Wedge, a member of the Yale faculty who has visited
Soviet universities, saw little hope of settling East-West differences
by discussion. On the question of the U.S. rejection of U.S.S.R. can-
didates, which the Soviets found surprising in view of the candidates’
possession of Soviet college diplomas, Wedge suggested that, even
if we are not clear about the students’ qualifications or how to place
them properly, they should be accepted. Given our large and diverse
educational system, he said, we surely can find room for whomever
the Soviet ministry chooses to send us.

Accommodation seems to be an excellent ideal in exchange pro-
grams, and perhaps we can do more than we have done, not only in
accepting Soviet students but in selecting American students—and
topics—as candidates for study in the U.S.S.R. As an exercise in
imagination, we might consider how certain subjects would affect us
if chosen by Soviet students for study here. Suppose a Soviet student
wanted to investigate how in Philadelphia in 1787 the bourgeoisie
succeeded in strengthening its dictatorship of the country. This topic
is not inconceivable. As noted last year by Andrew R. MacAndrew
in the New Leader, Soviet historiography has it that the American
Constitution was established because the American “ruling classes,”
having turned the revolution to their own selfish ends, realized that
the Articles of Confederation could not deal successfully with “the
resistance of the masses.”

Under the principle of accommodation, it follows that we should
welcome the opportunity to correct such a Soviet student’s sense of
history, but it also follows that we should not seek a similar welcome
in the Soviet Union.—J.T.



worth a thousand words...

Let your students see science in action

for themselves with these laboratory-proved
educational instruments by

Bausch & Lomb. They’ll understand
better, faster—be eager
to learn more.

field of view with 10X, 20X, or 40 X magnification. TRI-SIMPLEX* MICRO-PROJECTOR

prepares students for individual microscope study. Projects slides or live specimens to wall screen

Els’}i BALOPTICON* PROJECTORS give big, bright, lasting views

St
B —]

or to table-top for tracing.
of slides, opaque objects, even chemical reactions. B&L SPECTROSCOPES. Basic chemical
analysis tools; show spectra of elements. STUDENT-PROOF construction of all instruments gives

years of service at a cost to fit any school budget. WRITE for Catalog E-152; demonstration on

request. No obligation, of course. Bausch & Lomb Incorporated,

BAUSCH & LOMB
75909 Bausch Street, Rochester 2, New York.

SINCE@IGSJ
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Meetings

Forthcoming Events

October

13-15. Academy of Psychosomatic
Medicine, Philadelphia, Pa. (B. B. Moss,
55 E. Washington, Chicago 2, Ill.)

13-15. Optical Soc. of America, Boston,
Mass. (M. E. Warga, OSA, 1155 16 St.,
NW, Washington 6)

13-15. Pavlovian Conf. on Higher Nerv-
ous Activity, New York, N.Y. (Execu-
tive Director, New York Acad. of
Sciences, 2 E. 63 St., New York 21)

14-15. Society of Photographic Scien-
tists and Engineers, symp., Washington,
D.C. (F. M. Brown, Photomechanisms,
Inc., Box 67, Huntington Station, N.Y.)

15. American Soc. of Safety Engineers,
annual, Chicago, Ill. (A. C. Blackman,
ASSE, 5 N. Wabash Ave., Chicago 2)

15-16. American Acad. of Psychothera-
pists, 5th annual conf., Cleveland, Ohio.
(B. J. Barkley, 1856 Coventry Rd., Cleve-
land Heights 18, Ohio)

15-16. Science and Technology in Is-
rael and the Middle East, 3rd annual, New
York, N.Y. (D. C. Gross, American Tech-
nion Soc., 1000 Fifth Ave., New York
28)

16. American College of Dentists, Los
Angeles, Calif. (O. W. Brandhorst, 4236
Lindell Blvd., St. Louis 8, Mo.)

16-22. High-Speed Photography, 5th
intern. cong., Washington, D.C. (V. H.
Allen, Soc. of Motion Picture and Tele-
vision Engineers, 55 W. 42 St, New
York 36)

16-22. Society of Motion Picture and
Television Engineers, semi-annual conv.,
Washington, D.C. (C. S. Stodter, SMPTE,
55 W. 42 St., New York 36)

17—-18. Basic Science in France and the
United States, symp., New York, N. Y. (S.
Roth, Office of Research Services, New
York Univ., Washington Square Center,
New York 3)

17-19. Adaptive Control Systems,
symp., New York, N.Y. (H. Levenstein,
W. L. Maxon Corp., 260 W. 34 St., New
York)

17-19. American Oil Chemists’ Soc.,
fall, New York, N.Y. (W. C. Ault, U.S.
Dept. of Agriculture, Philadelphia 18, Pa.)

17-20. American Acad. of Pediatrics,
Chicago, Ill. (E. H. Christopherson, 1801
Hinman Ave., Evanston, Ill.)

17-20. American Dental Assoc., Los
Angeles, Calif. (H. Hillenbrand, ADA,
222 E. Superior St., Chicago, Ill.)

17-21. Neutron Pile Research, symp.,

Vienna, Austria. (International Atomic
Energy Agency, 11 Kérntner Ring, Vi-
enna 1)

17-22. Diagnosis and Treatment of
Acute Radiation Injury, Geneva, Swit-
zerland. (World Health Organization,
Pidlais de Nations, Geneva)

17-26. Plastics Processing, intern.
cong. and exhibition, Amsterdam and
Utrecht, Netherlands. (Secretariat, c/o
N. V. ’t Raedthuys, Tesselschadestraat 5,
Amsterdam-W, Netherlands)

18. Oak Ridge Inst. of Nuclear Studies,
Oak Ridge, Tenn. (W. G. Pollard, Box
117, Oak Ridge)

18-20. Mathematical  Optimization
Techniques, symp., Berkeley, Calif. (R.

812

M. Oliver, Dept. of Industrial Engineering,
Univ. of California, Berkeley 4)

18-21. American Dietetic Assoc., 43rd
annual, Cleveland, Ohio. (M. L. Ross,
Simmons College, The Fenway, Boston
15, Mass.)

19-20. American Geophysical Union,
Moscow, Idaho. (W. E. Smith, 1515 Mass.
Ave., N.W., Washington 5, D.C.)

19-21. Design of Experiments, 6th
conf. (by invitation only), Aberdeen
Proving Ground, Md. (F. G. Dressel, Of-
fice of Ordnance Research, Box CM,
Duke Station, Durham, N.C.)

19-21. Space Navigation, symp., Co-
lumbus, Ohio. (Institute of Radio Engi-
neers, 1 E. 79 St., New York 21)

19-26. Measuring Techniques and Au-
tomation, 2nd intern. cong., Diisseldorf,

Germany. (Nordwestdeutsche  Ausstel-
lungs-Gesellschaft, Ehrenhof 4, Diissel-
dorf)

20-21. Hypervelocity, symp., Denver,
Colo. (R. R. Dexter, IAS, 2 E. 64 St.,
New York 21)

20-22. Acoustical Soc. of America,
San Francisco, Calif. (V. Salmon, Stan-

ford Research Institute, Menlo Park,
Calif.)
20-22. Institute of Management Sci-

ences, 7th intern., New York, N.Y. (J.
Townsend, IMS, 30 E. 42 St., New York
17)

21-22. Association of Midwestern Col-
lege Biology Teachers, 4th annual, Man-
kato, Minn. (L. Zell, Mankato State Col-
lege, Mankato, Minn.)

2]-22. Research Approaches to Psy-
chiatric Problems, symp., Galesburg, IlL
(T. T. Tourlentes, Galesburg State Re-
search Hospital, Galesburg)

21-23. American College of Cardiology,
St. Louis, Mo. (G. F. Greco, 114-08 Lin-
den Blvd., Ozone Park 16, N.Y.)

21-25. American Heart Assoc., annual,
St. Louis, Mo. (AHA, 44 E. 23 St., New
York 10)

22. Midwest Solid State Conf., 8th an-
nual, Lincoln, Neb. (J. W. Weymouth,
Physics Dept., Univ. of Nebraska, Lin-
coln)

23-26. American College of Gastro-
enterology, Philadelphia, Pa. (D. Weiss,
33 W. 60 St., New York 23)

24-26. Medical and Biological Aspects
of the Energies of Space, symp. (School of
Aviation Medicine, USAF Aerospace Medi-
cal Center), San Antonio, Tex. (J. Har-
mon, Symposium Coordinator, Southwest
Research Inst., P.O. Box 2296, San An-

tonio 6)

24-27. Hot Atom Effects, symp.,
Prague, Czechoslovakia. (International
Atomic Energy Agency, 11 Kérntner
Ring, Vienna 1, Austria)

25-27. American Standards Assoc.,

natl. conf.,, New York, N.Y. (G. F. Hus-
sey, Jr., AST, 70 E. 45 St.,, New York 17)

26-28. Animal Care Panel, 11th annual,
St. Louis, Mo. (ACP, P.O. Box 299, Le-
mont, I11.)

26-28. Society for Industrial Microbi-
ology, Conf. on Antimicrobial Agents,
Washington, D.C. (SIM, 2000 P St., NW,
Washington 6)

27-28. Cellulose Conf., 3rd, Syracuse,
N.Y. (Cellulose Research Inst., State
Univ. College of Forestry, Syracuse
Univ., Syracuse 10)

immediate
eliver

0
TEXAS
INSTRUMENTS

“recti/riter"® & “servo/riter"*

recorders

*, Texas Instruments Trademark

ATOMIC

accessoriés 1mne.

Subsidiary of Baird-Atomic, Inc.

811 West Merrick Rd., Valley Stream, N. Y.
CUrtis 5-9300

or Contact your Baird-Atomic
sales office in:

BOSTON
33 University Road, Cambridge 38, Mass.
University 4-7420
EW YORK
811 W. Merrick Road, Valley Stream, N. Y.
Curtis 5-5400
PHILADELPHIA
413 Johnson Street, Jenkintown, Pa.
Waverly 7-4676
PITTSBURGH
603 Laurel Drive, Monroeville, Pa.
Electric 1-1500
WASHINGTON, D. C. ..
9403 Fresno Road, Bethesda 14, Md.
Oliver 6-1200
ATLANTA
3127 Maple Drive N. E., Atlanta 5, Ga.
Cedar 3-8295
CHICAGO
540 N. Lake Shore Drive, Chicago 11, Ill.
Michigan 2-6755
DETROIT
30129 Minton, Livonia, Mich.
Garfield 1-7169

L DALLAS
5635 Yale Blvd., Dallas 6, Texas

Emerson 1-6081
LOS ANGELES

2312 W. Redondo Beach Blvd., Gardena, Calif.
Faculty 1-4466
SAN FRANCISCO

1485 Bayshore Blvd., San Francisco 24, Calif.
Delaware 4-0515

Central 2-9810

CANADA
J Suite 303, 465 Gilmour St., Ottawa, Ontario
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recorders prove what every

engineer knows . . . SIMPLICITY MEANS RELIABILITY

What simpler and more reliable actuating device can
you employ in an amperage-voltage-frequency record-
ing instrument than a d’Arsonval galvanometer . . . a
trouble-free horseshoe magnet and a coil of wire? The
same is true of the exclusive “recti/rite”® system . . .
a simple, shock resistant trigonometric linkage that
straightens the arc described by the galvanometer
metering arm, changing curvilinear motion to recti-
linear motion.

All the other ‘recti/riter” recorder features which
contribute to this instrument’s multi-industry accept-
ance and hardworking reliability are equally simple:
The optional a-c or d-c drives couple directly with
chart speed change gears to allow ten chart speeds;
all routine operations and adjustments are performed
‘“up front”; the non-corrosive, honed metal alloy pens,
closed ink system, and large capacity ink well give
you long, consistent writing performance.

TEXAS INSTRUMENTS

INCORPORATED

GEOSCIENCES & INSTRUMENTATION DIVISION
3609 BUFFALO SPEEDWAY ¢ HOUSTON 6, TEXAS ¢ CABLE: TEXINS

With all their simplicity and reliability, “recti/riter”
recorders are offered in extremely wide and useful
Basic Recorder Ranges (Dual channel recorders offer
combination of any two ranges):

Two Cycle Pen Response

D-c Milliampere Ranges .....c.................. Y4 ma to 100 ma -
A-c Ampere Ranges ................c..cceeeenn... 025Ato25 A
D-c Ampere Range ..100 mv for use with standard shunts
Expanded Scale A-c Voltage Ranges ................ 80-130 V,
160-260 V, 320-520 V
A-c and D-c Voltage Ranges .................... 10 V to 1000 V
Frequency Ranges ............ccccovevvuvicnninncnns .50, 60, 400 cps
Five Cycle Pen Response
D-c Milliampere Range ..........ccccouevunennen eereerraeeaenes 5 ma

Ask the TI engineer about customized recorders for
your OEM applications. Don’t settle for any re-
corder until you know all the facts on the complete
“recti/riter” recorder line.

The proved “recti/riter”
recorder is a companion to
the new ‘’servo/riter”’*
recorder.

*“servo/riter” is a trademark
of Texas Instruments



new
england
nuclear

MESCALINE-8-C'* HYDROCHLORIDE

100 microcuries/$65.00
Stop

wasting
time!

CATALOG ON REQUEST

new sngland corp.

875 LOSTON 18, MASS Libert, 2 5964

This sturdy, easy to
move cart eliminates
needless handling of §
samples, packages, SRR R

glassware, equipment and instruments. Saves you
many unnecessary trips throughout the day. We also
make 18 other models, all designed to cut minutes,
and hours, of unnecessary work from your job. Write
today for free illustrated booklet and name of dealer
nearest you handling LABCONCO CARTS.

Please send booklet on Labconco Carts

Company.

Street

Gty State
LABORATORY CONSTRUCTION CO.

8811 Prospect, Kansas City 30, Mo.

R R R R R R N R R R K B B N F B N N N B B § ]
814

For Controlling Artificial Respiration

For use with compressed air in controlling artificial respira-
tion.
Control of one knob facilitates respiration rates of 15 to 50
per minute. Time ratio may be set to any value between
1:4 to 4:1.
Removes for easy cleaning and sterilizing.

CAT. NO. 71-216

PHIPPS A BIRD, M.

Manufacturers & Distributors of Scientific Equipment

6th & Byrd Streets - Richmond, Va.

. Chromatography
and Electrophoresis,
Stains and Indicators

. {n plastic coated glass containers for added stability, protection against light, air,
hacteria.
e Eliminates any chance of accidential contamination.
e Economical, there is no waste. You use only the amount you need.
® Time saving, there are no delays for reagent preparation.
e Prevents accidental spillage, soiled clothing, work areas.
VOLUTEC GROUP A: CHROMATOGRAPHY &
* ELECTROPHORESIS SPRAYS

Price per carton
of 6-2

o0ml|
No. Description containers
CR-2 i 1, 2 hth inone 4 (Folins $12.00
CR-10 Ninhydrin 0.29 in Acetone 15.00
CR-12 Ninhydrin 0.29 in n-Butanol 15.00
CR-14 Isatin, 0.29% in n-Butanol 15.00
CR-16 Bromocresol Green, 0.19% in n-Butanol . 15.00
CR-18 Ferric Chloride, 29 in n-Butanol 15.00
CR-19 p-Anisidine, 39% in n-Butanol 15.00
CR-20 Anili ydrog: hal in t: ] 15.00
CR-34 ini Zi man’s t 13.00
CR-41 Triphenyl Tetrazolium Chloride (Tetrazolium Red) 15 00
CR-S8 i Per 1% 12.00
CR-44 Amido Black 10B (for electrophoresis) 13.00
CR-46 Bromophenal Blue (for electrophoresis) 14.00

NEW. ive Spray for Filter Paper

TEC:
sheets—13.50 per Carton of 6-12 oz. containers.
KITS: One container each of the indicated reagents in
free carrying and storage rack, CR-1020 One Container
each of CR-10, CR-12, CR-14, CR-16, CR-18, CR-19 and
CR-20. $17.00. CR-1025 One Container each of CR-2,
CR-12, CR-18, CR-19, CR-34, CR-41 and CR-58. 16.00.

WRITE TODAY FOR YOUR COPY OF
THE NEW COMPLETE VOLUTEC CATALOG

SCHUCO SCIENTIFI

DiIV. OF SCHUELER & COMPANY / 75 CLIFF ST NEW YORK 38

Schuco also
manufactures

MEDI-SPRAYS
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27-28. Electron Devices, 6th annual,

Washington, D.C. (J. Hornbeck, Bell Tele-

phone Labs., Murray Hill, N.J.)

27-29. American Soc. for Aesthetics,
Brooklyn, N.Y. (J. R. Johnson, Cleveland
Museum of Art, Cleveland 6, Ohio)

27-29. International Assoc. of Milk
and Food Sanitarians, Chicago, Ill. (V.
T. Foley, Kansas City, Missouri, Health
Dept., 21st Floor, City Hall, Kansas
City, Mo.)

28-29. Society for the Scientific Study
of Religion, 20th, New York, N.Y. (W. H.
Clark, Hartford School of Religious Edu-
cation, Hartford 5, Conn.)

29-3. Photoelasticity, intern. symp.,
Chicago, Ill. (P. D. Flynn, ISP, Illinois
Inst. of Technology, Chicago 16)

31-2. Association of Military Surgeons
of the U.S., Washington, D.C. (R. E. Bit-
ner, Suite 718, New Medical Bldg., 1726
Eye St.,, NW, Washington)

31-2. Electrical Techniques in Medi-
cine and Biology, 13th annual conf.,
Washington, D.C. (G. N. Webb, Room
547, CSB, Johns Hopkins Hospital, Balti-
more 5, Md.)

31-2. Geochemical Soc., Denver, Colo.
(K. B. Krauskopf, Geology Dept., Stan-
ford Univ., Stanford, Calif.)

31-2. Geological Soc. of America,
Denver, Colo. (F. Betz, Jr., 419 W. 117
St., New York 27)

31-2. Society of Economic Geologists,
Denver, Colo. (H. M. Bannerman, U.S.
Geological Survey, Washington 25, D.C.)

31-2. Society of Rheology, annual,
Pittsburgh, Pa. (J. H. Dillon, Soc. of
Rheology, Textile Research Inst., Prince-
ton, N.J.)

31-4. American Public Health Assoc.,
San Francisco, Calif. (B. F. Mattison,
APHA, 1790 Broadway, New York 19)

November

1-3. International Cong. on Experiment-
al Mechanics, New York, N.Y. (R. Guern-
sey, Jr.,, Soc. of Experimental Stress
Analysis, General Engineering Lab., Gen-
eral Electric Co., Schenectady 5, N.Y.)

1-16. International Electrochemical
Commission, New Delhi, India. (American

Standards Assoc., 70 E. 45 St., New York -

17)

2—4. Plasma Physics, 2nd annual,
Gatlinburg, Tenn. (A. H. Snell, Oak Ridge
Natl. Lab., Oak Ridge, Tenn.)

2—4. Society for Experimental Stress
Analysis, Berkeley, Calif. (W. W. Mur-
ray, Massachusetts Inst. of Technology,
Cambridge) i

2-5. American Soc. of Parasitologists,
Los Angeles, Calif. (F. J. Kruidenier,
Zoology Dept., Univ. of Illinois, Urbana)

2-5. American Soc.  of Tropical Medi-
cine and Hygiene, Los Angeles, Calif. (R.
B. Hill, 3573 St. Gaudens Rd., Miami 33,
Fla.) .

2-5. American Speech and Hearing
Assoc., Los Angeles, Calif. (K. O. John-
son, 1001 Connecticut Ave., NW, Wash-
ington 6)

3—4. Electrostatic Propulsion, conf.,
Monterey, Calif. (J. M. Sellen, Thompson
Ramo-Wooldridge, Inc., 8433 Fallbrook
Ave., Canoga Park, Calif.)

3—4. Muscle as a Tissue, conf., Philadel-
phia, Pa. (Division of Research, Lankenau
Hospital, Philadelphia 31)
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Hows

ROCHESTER 3, N.Y. « ATLANTA1,GA. « NEW YORK 52, N.Y. « BALTIMORE 24, MD.
BUFFALO 5, N.Y. « SO. CHARLESTON 3, W. VA,
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Well, not that simple, but the Baird Atomic Flame Photometer

is a breeze for a skilled lab technician.
It is a highly accurate instrument, perfected
after years of thorough field testing.

UJMH.-M:

An internal standard, double beam flame photometer.

Hows what it does :

Gives direct reading, accurate measurements of K and Na
from ONE microsample of serum.

Hows how it does it

A known concentration of lithium is the standard: light from
the lithium emission line falls on the ‘‘internal standard”
phototube. A second phototube receives the signal from the
K or Na line; the difference between the two energy signals is
indicated on the meter, calibrated directly into milliequiva-
lents per liter of K or Na.

Akouﬂimmméwm

You gain speed and reliability, eliminate calculations and
references to curves. No errors due to variations in flame or
in sample viscosity and pH.

‘H‘ULZJS Wﬁﬂw)wt WO :

Ask your Will Representative to show you how the B/A
Flame Photometer saves hours of lab time . . . or send for
our new 8-page brochure.
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TROUBLE FREE 4. Floctronic THERMOMETER

STUDENT MICROSCOPES | | | 4 &

THERMISTOR TYPE

® RAPID...
GRAP Read temperature
in seconds
APSCO ® ACCURATE...
+12% of scale
range
CHICAGO, U.S.A. e RANGES . ..
NEW DESIGN From —35
EXCLUSIVE to +150°C.
SAFETY FEATURES ® DIRECT
MEDICAL QUALITY OPTICS READING ...
10X OCULAR In °C. and °F.
OBJECTIVES ® REMOTE
16mm (10X) N.A. 0.27 READ-

4mm (34X) N.A. 0.66 ING...
Leads to
TRANSPORTATION 1000 feet
INCLUDED e LOW
. COST...
Write for catalogue Priced from $72.00
listing safety features e STABLE...
MODEL GB2A Mercury cell battery models, regulated line operated models
L e PROBES ...
List price ............ .. $117.00 ea. | Interchangeable and special for human, animal, laboratory use

Quantities Of 5 or more $'|os 30 ea. For Thermometer bulletin and other Tri-R Instruments write Dept. $96

T“E GRAF Apsco co TRI-R INSTRUMENTS
- [ Developers of Electronic and Mechanical Instruments for Scientific Research

5868 BROADWAY ~ CHICAGO 40, ILL. 144-13 JAMAICA AVENUE, JAMAICA 35, N.Y.

GAS CHROMATOGRAPHY
THE MODULAR WAY

Planning something different in Gas Chromatography?
Will your chromatograph let you—without rebuilding,
that is?

An RSCo Modular System would.

Plug-in units, you know.

About to go Vapor Phase for the first time?

Going whole hog with a one-unit complete package?
A few RSCo Modules might get you started.
Easy to add more later.

Wish you had a contortionist to change columns and
make connections in your chromatograph?

Not supplied with most brands.

Not needed with RSCo Modular Systems.

Does the future worry you? What to do when obsoles-
cence sets in?

RSCo worried for you.

Answer: Built-in expandability.

Is that all for gas chromatography?
Not quite.
That’s why we have a 69-page catalog.

Want one?
It’s yours, free. Just tell us where you are.

RSCo] RESEARCH SPECIALTIES CO.

200 SOUTH GARRARD BLVD. RICHMOND, CALIFORNIA
816 SCIENCE, VOL. 132




4-5. West-Central States Biochemical
Conf., Lincoln, Neb. (J. H. Pazur, Dept.
of Biochemistry and Nutrition, Univ. of
Nebraska, Lincoln)

4-6. Assoc. of Clinical Scientists, Wash-
ington, D.C. (R. P. MacFate, 54 W. Hub-
bard St., Chicago 10, IlL.)

5. Society for Industrial and Applied
Mathematics, Philadelphia, Pa. (G. Kas-
key, Remington Rand Univac, 1900 W.
Allegheny Ave., Philadelphia)

7-10. Society of Exploration Geophys-
icists, 30th annual intern., Galveston, Tex.
(C. C. Campbell, Box 1536, Tulsa, Okla.)

8-10. Forensic Sciences, 2nd symp.,
Washington, D.C. (Director, Armed
Forces Inst. of Pathology, Washington 25)

9-10. Use of Secondary Surfaces for
Heat Transfer with Clean Gases, symp.,
London, England. (Secretary, Institution
of Mechanical Engineers, 1 Birdcage
Walk, London, S.W.1)

9-]1. Clinical Chemistry Methods,
symp., Cleveland, Ohio. (A. Hainline,
Cleveland Clinic, 2020 E. 93 St., Cleve-
land 6)

10-12. Geological Soc. of America,
73rd conv., Denver, Colo. (H. R. Aldrich,
GSA, 419 W. 117 St., New York 27)

10-12. National Assoc. of Geology
Teachers, Denver, Colo. (F. Foote, Dept.
of Geology, Williams College, Williams-
town, Mass.)

10-13. Pacific Coast Fertility Soc., Las

Vegas, Nev. (A. C. Wineberg, 3120
Webster St., Oakland, Calif.)
11-12. Paleontological Soc., Denver,

Colo. (H. B. Whittington, Harvard Univ.,
Cambridge 38, Mass.)

13-16. Society of American Foresters,
60th annual, Washington, D.C. (H. Clap-
per, SAF, 825 Mills Bldg., Washington 6)

14-17. Magnetism and Magnetic Mate-
rials, 6th annual conf., New York, N.Y.
(L. R. Bickford, Jr., LB.M. Research
Center, Yorktown Heights, N.Y.)

14-18. American Soc. of Agronomy,
Chicago, Ill. (L. G. Monthey, 2702 Mon-
roe St., Madison 5, Wis.)

14-18. Nuclear Ship Propulsion, symp.,
Taormina, Sicily. (International Atomic
Energy Agency, 11 Kérntner Ring, Vienna
1, Austria)

15-16. Engineering Application of
Probability and Random Function Theory,
symp., Lafayette, Ind. (J. L. Bogdanoff,
School of Aeronautical and Engineering
Sciences, Purdue Univ., Lafayette)

16-19. Society of Naval Architects and
Marine Engineers, annual, New York,
N.Y. (W. N. Landers, SNAME, 74 Trinity
Pl., New York 6)

17-19. Extrapyramidal System and
Neuroleptics, intern. symp., Montreal,
Canada. (J.-M. Bordeleau, Dept. of Psy-
chiatry, Univ. of Montreal, Montreal)

17-19. Surgery of Endocrine Organs,
symp., New York, N.Y. (Office of the
Associate Dean, New York Univ. Post-
Graduate Medical School, 550 First Ave.,
New York 16)

17-20. American Anthropological
Assoc., Minneapolis, Minn. (B. J. Meggers,
1530 P St., NW, Washington 5)

17-20. Southern Thoracic Surgical
Assoc., Nassau, Bahamas. (H. H. Seiler,
517 Bayshore Blvd., Tampa 6, Fla.)

18-19. American Medical Writers’
Assoc., Chicago, Ill. (H. Swanberg, 510
Maine St., Quincy, Ill.)
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21-23. Fluid Dynamics, annual, Balti-
more, Md. (R. J. Emrich, Div. of Fluid
Dynamics, APS, Dept. of Physics, Lehigh
Univ., Bethlehem, Pa.)

24-25. American Physical Soc., Chica-
go, Ill. (K. K. Darrow, APS, 538 W. 120
St., New York 27)

24-26. Central Assoc. of Science and
Mathematics Teachers, 60th annual conv.,
Detroit, Mich. (L. A. Conrey, School of
Education, Univ. of Michigan, Ann Arbor)

25-26. American Soc. of Animal Pro-
duction, Chicago, Ill. (C. E. Terrill,
Animal Husbandry Research Div., Agri-
cultural Research Center, Beltsville, Md.)

25-26. National Council for Geographic
Education, Cincinnati, Ohio. (L. Kennd-
mer, Univ. of Texas, Austin)

25-16. Bahamas Medical Conf., Nassau.
(B. L. Frank, P.O. Box 4037, Fort Laud-
erdale, Fla.)

27—1. Latin American Cong. of Neu-

rology, Santiago, Chile. (R. Nunez,
Almirante Montt 485, Dep. 11, Santiago,
Chile)

27-2. American Soc. of Mechanical
Engineers, annual, New York, N.Y. (A.
B. Conlin, Jr., ASME, 29 W. 39 St.,, New
York 18)

27-5. International Federation of Agri-
cultural Producers, 11th conf., New Delhi,
India. (IFAP, 1624 Eye St., NW, Wash-
ington 6)

28-1. Entomological Soc. of America,
Atlantic City, N.J. (R. H. Nelson, 4603
Calvert Rd., College Park, Md.)

ch of the three serums is available
in 2 cc dropper vials at $5.50
ial and 5 cc dropper vials at

 $11.00 per vial,
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CRISIS AT V.S.l,

! POLICY FIRM !

Never introduce an instrument until
it can be built. Obvious statement?
At YSI, “build” means successful
pilot production run—not lab model.
Customers get immediate delivery.
(trade talk meaning 2 to 4 weeks).

000000

DESPERATE MEASURES

Production crews on stand-by basis.
(full forty-hour week).

M NEW DN

dual-channel, multiple sensitivity
LABORATORY RECORDER

ami&_also
Wik NEW ek

low-priced, multiple range, transistorized
TELETHERMOMETER
Now operating in Laboratory.

Laboratory hates to release! Produc-
tion department hates laboratory!!
Sales Mgr. frantic, hates everybody.

BRAYVE DOUBTS

Management of National Institute of
Health Show shaking heads. YSI
management shaking. Booth space
rented. Exhibit built and ready.
(Expense accounts ready.)

WILL NEW INSTRUMENTS

BE READY?

Laboratory says “Welllll”
Production says “If ..."”
Sales Mgr., (nervous smile) says “YES!” ¥

YELLOW SPRINGS INSTRUMENT CO.. INC

Yellow Springs. Ohio

* stop by and see if we make it.
Booth 88, NIH Show, October 4-7
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New Products

The information reported here is obtained from
manufacturers and from other sources considered
to be reliable. Neither Science nor the writer as-
sumes responsibility for the accuracy of the in-
formation. A coupon for use in mailing inquiries
concerning the items listed is included in the post
card insert. Circle the department number of the
items in which you are interested on this coupon.

¥ ANALOG-TO-DIGITAL CONVERTER is a
solid-state instrument with a speed of
10,000 conversions per second at ac-
curacy said to be =0.05 percent. Dis-
play is either 11-bit binary or 3-digit
binary-coded decimal plus sign. Four
decimal digits and sign can also be ob-
tained. Input impedance is 10,000
ohm/volt. (Packard Bell Electronics,
Dept. Sci779, 12333 W. Olympic Blvd.,

Los Angeles 64, Calif.)

® SILICON CARBIDE rectifiers are said to

withstand temperatures of 500°C and
to be one-tenth as subject to radiation
damage as silicon. Typical reverse cur-
rents are less than 100 pa at 50 volts
at 400°C. At 500°C maximum average
forward current is 100 ma and maxi-
mum peak inverse voltage is 50 or 100
volts. (Transitron Electronic Corp.,
Dept. Sci780, 168 Albion St., Wake-
field, Mass.)

® OHMMETER measures deviation of re-
i sistance from a selected nominal value

and displays the result in digital form
as a percentage of the nominal value.
A range of =5 percent of total resist-
ance is measured with absolute accur-
acy said to be *£0.01 percent, the 5-per-
cent range being measured with 3-digit
accuracy. Average balancing time is 1
sec. (Electro Instruments Inc., Dept.
Sci781, 3540 Aero Court, San Diego
11, Calif.)

® INFRARED TRANSMITTING GLASS will
transmit 77 percent of infrared radia-
tion at 4.0 » and 38 percent at 5.5 p
in a thickness of 2 mm. Transmission
loss at 600°C is 13 percent at 5.5 y and
zero at 4.0 u. Various shapes and sizes
can be mass produced and given an op-
tical finish with standard grinding and
polishing techniques. (Corning Glass
Works, Dept. Sci789, Corning, N.Y.)

® VOLTAGE SAMPLER MODULE is de-
signed to follow a rapidly changing
voltage wave. It is functionally equiv-
alent to an input operational amplifier
connected through a switch to an RC
filter and followed by a low impedance
output amplifier. With the switch
closed, the output follows the input in
about the same fashion as a 2-usec
delay network. When the switch opens,
the voltage is held within 0.05 percent
for 1 msec, long enough to be converted
to digital form by the manufacturer’s
converter. (Adage, Dept. Sci791, 292
Main St., Cambridge 42, Mass.)

ISOTOPES

for Your
Development Work

Oak Ridge National Laboratory offers
more than 300 radioactive and stable
isotope products.

RADIOISOTOPES

Processed Solutions —90 processed ra-
dioisotopes may be obtained, including
many carrier-free and high specific activ-
ity products.

Now Available — Iridium -192 gamma
sources with specific activity up to 100
curies per gram, and cobalt- 60 radiogra-
phy sources 1/8 and 1/16-inch in diame-
ter with specific activity greater than
100 curies per gram. At a reduced price,
carbon-14 barium carbonate is available
at $9.50 per millicurie.

STABLE ISOTOPES

More than 200 stable isotopes available
from 50 elements. ...Chemical processing
and target fabrication services also of-
fered. ... Ultra-high isotopic purity in a
number of isotopes.

For information or literature, write to:
Isotopes Division, Oak Ridge National
Laboratory, P. O. Box X, Oak Ridge,
Tennessee.
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N VIBRATION TEST CHAMBER provides
vibration access ports through the
bottom and through the sides. A hy-
draulic lift assembly permits raising or
lowering chamber height. Flexible sili-
cone diaphragms seal the ports. Tem-
perature range is —100° to +300°F or
-+100° to +500°F. Refrigeration sys-
tem can also be provided. (Conrad Inc.,
Dept. Sci783, 141 Jefferson St., Hol-
land, Mich.)

® MOISTURE TESTER is designed for in-
termittent duty with fast drying. Rapid
heating and high static pressure from
a high-speed blower are said to achieve
rapid moisture determination in sand,
ceramics, textiles, and other materials.
(Harry W. Dietert Co., Dept. Sci784,
9330 Roselawn Ave., Detroit 41,
Mich.)

B WAVE-GUIDE STAND accommodates all
wave-guide sizes used in the frequency
range 2.60 to 40.0 kMcy/sec. A con-
tinuously adjustable set of jaws grips the
sidewalls of the wave guide and simul-
taneously locates the transmission-line
center 3 in. above bench level. (Poly-
technic Research & Development Co.,
Dept. Sci785, 202 Tillary St., Brooklyn,
N.Y.)

B TIME PRINTER ACCESSORY for strip-
‘chart recorders automatically prints
date, time to the nearest minute, and
a remotely selected identification code
number. The time clock operates on
60 cy/sec power, and the printing
mechanism can be furnished to operate
on 24 to 115 volts a-c or d-c. Up to
12 code numbers are selectable. (Roy-
son Engineering Co., Dept. Sci786,
Hatboro, Pa.)

B GAS ANALYZER monitors carbon di-
oxide concentration under 2 percent in
nitrogen gas streams. A thermal con-
ductivity cell immersed in a thermo-
statted oil bath is used as detector.
Accuracy is said to be better than +0.05
percent CO.. (Industrial Instruments
Engineering Corp., Dept. Sci787, 89
Commerce Rd., Cedar Grove, Essex
County, N.J.)

® MICRO-FURNACE, manufactured by
Reichert, mounted upon the inverted
stage of a metallographic microscope,
permits observation, photomicrogra-
phy, and cinephotomicrography of
thermal-transition phenomena of met-
als and their alloys while they are
subjected to temperatures ranging to
1600°C. The water-cooled high-

vacuum furnace can accommodate

specimens approximately % in. in
diameter. Temperatures are measured
and controlled by means of a thermo-
couple. The furnace is evacuated to
prevent oxidation of the specimen.
Heating-up period from room .tem-
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to Si’IN
e 1500 ml. at 60,000xG
e 3300 ml. at 33,000xG

with AUTOMATICALLY

CONTROLLED TEMPERATURES

SUPERSPEED
REFRIGERATED

with exclusive

SLANT-O-MATIC KEYBOARD

The most versatile, superspeed
vacuum centrifuge ever offered.
Accommodatessix interchangeable
rotors. Designed for large or small
volume, high or low force centri-
fugation. New patented refrigera-
tion design and other exclusive

down to -20°C

Also spins

800 ml. at 61,500xG

* Temperature range
—20°C to 40°C

« Patented "Roto-Air"
refrigeration system

¢ 1-HP Universal motor

¢ High-Vacuum pump—
evacuates chamber in
only two minutes

* 800 ml. (16 x 50 ml.)
at 61,500 x G

¢ Slant-O-Matic control
panel

e Fully Automated with
push-button operation

* Electro-dynamic brake

¢ Automatic self-
centering drive

¢ Exclusive Flex-O-Matic
rotor support system

e One year warranty

VACU-FUGE

*Vacu-Fuge . . . a coined
name by Lourdes Instrument
Corp., denoting superspeed
centrifuges operating under
vacuum.

features give performance that far
exceeds anything previously avail-
able. Write today for Bulletin VA-2,

VA-2 speeds your work safely and
dependably. Built for years of
rugged service.

MAIL COUPON TODAY

LOURDES INSTRUMENT CORP., Div. of Labline, Inc., 53rd St. & First Ave., Brooklyn 32, N.Y.

Name

Please send me VACU-FUGE Bulletin VA-2

Dept. SC-90

Title

Activity

CHOOSE LOURDES

Address,

City.

Zone State

h___—-———_—__

|
|
l
-
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perature to 1600°C is approximately
2 min. Cooling-off time to 200°C
is approximately 15 to 30 sec. (Wil-
liam J. Hacker and Co., Dept. Sci790,
P.O. Box 646, West Caldwell, N.J.)

B CLEANING SYSTEM mounts parts to
be cleaned on the periphery of a rotary
turntable and automatically indexes to
successive high-velocity spray-cleaning
operations. Solvent and heated, filtered
air are directed against all areas of the
part. The solvent used is said to be
completely free of all nonvolatile ma-
terials. (Cobehn Inc., Dept. Sci799,
Passaic Ave., Caldwell, N.J.)

® THERMAL IMPEDANCE MEASURING
EQUIPMENT uses pulse technique to
measure junction thermal impedance.
The junction is heated with d-c power
which is pulsed off for 500 usec at a
rate of 10 pulses per second. During
the “off” interval, forward voltage
drop is measured and compared with
the initial drop, the difference yielding
the temperature rise. The quotient of
temperature rise and applied heating
power is defined as thermal impedance.
Heating currents up to 50 amp are
available. (Wallson Associates, Dept.
Sci794, 912-914 Westfield Ave., Eliza-
beth, N.J.)

Start your own

[P 7 —

“MASTER PLAN" =2==
for
EXPANSION

A7 e 24"

e | | . |

|

with LABASCO

flerjpan

for economical laboratory expansion.

lead drain, trap and overflow.
(Cat. No. 1-250 — $230)

In the Carolinas:
CARDINAL PRODUCTS, INC.
P.O. Box 1611, Durham, N. C.

In the Ohio Area:
CHEMICAL RUBBER CO.
2310 Superior Ave., Cleveland 14, O.

A problem well defined is a problem half solved!
A LABASCO planning kit solves half the problem
of furnishing your laboratory. The acquisition of
a new LABASCO unit can be an end in itself or
the initial stage in a well-defined “"MASTER PLAN"

For example a LABASCO Sink Cabinet! Like all
the other sturdy, super-efficient LABASCO sectional
units, its correct working height, with roomy stor-
age space and resistant work areas are geared
for the laboratory of tomorrow. Includes a one
piece molded, gray-glazed, chemical porcelain sink
bowl, hot and cold water mixing gooseneck faucet,

Write for free catalog with “‘Do-It-Yourself'’ Planning
Kit to help you visualize your laboratory as you plan it.

In the West Virginia Area:
B. PREISER COMPANY
416 W. Washington St.,

Charleston 2, W. Va.

LABORATORY
FURNITURE

BASE CABINETS
CORNER CABINETS
SINK CABINETS
WALL CABINETS
BENCH UNITS.
FUME HOODS

LAB TABLES

LAB CABINETS
CHAIRS — STOOLS
FIXTURES

NATIONWIDE NETWORK OF
LABORATORY EQUIPMENT SUPPLIERS

In the lllinois Area:

In the New England Area:
MACALASTER BICKNELL CO.
243 Broadway, Cambridge, Mass.

SCHAAR & COMPANY
7300 W. Montrose Ave.,
Chicago 34, Ill.

In the New York Area:
STANDARD SCIENTIFIC SUPPLY CORP.
808 Broadway, New York 3, N. Y.
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E CAPILLARY GLASS TUBING is available
in sizes ranging from 0.0015 to 0.014
in. outside diameter. Tolerances on the
capillaries are said to be held to
#+0.0002 in. The tubing is offered in
standard flint, noncorrosive flint, lead,
and heat-resistant glass. Standard length
is 6 ft. (Friedrich & Dimmock, Dept.
Sci800, Millville, N.J.)

® CHARACTER GENERATOR is said to gen-
erate numbers, characters, and symbols
with the quality of fine printing. The
output is displayed on a cathode-ray-
tube screen. Characters with 5000 tele-
vision-picture elements of resolution
may be generated at a rate of 1000
per second. As many as 5000 individual
characters are utilized. A display rate
of 100,000 characters per second can
be achieved with 150 different charac-
ters, each with 100 television picture
elements. The generator uses a word-
oriented, wired program memory of
ferrite cores to store the character
shapes. The system, composed entirely
of solid-state components, requires less
than 2 ft* of space. (Columbia Broad-
casting System, Dept. Sci792, 485 Mad-
ison Ave., New York 22, N.Y.)

® POLARIZED MOTOR is a d-c motor
without commutator. It is activated by
synchronous impulses from a solid-
state sealed circuit. Starting torque is
4-in.-1b, and running torque at 1 rev/
min is 8 in.-lb. Starting current and
running current are both 85 ma at 28
volts d-c. Stopping time is 10 msec. Size
is 138 in. in diameter by 2%%2 in. long,
and weight is 12 oz. (Cook Electric Co.,
Dept. Sci793, 2700 N. Southport Ave.,
Chicago 14, I1l.)

N VOLTAGE CALIBRATOR covers the fre-
quency range of 1 kecy to 200 Mcy/sec.
Calibrating voltages between 0.001 and
1 volt r.m.s. are provided with 1-volt
input. Accuracy at 1-volt input and
output is said to be =1 percent from
1 kcy to 10 Mcy/sec, =2 percent to 50
Mcy/sec, and =3 percent to 200
Mcy/sec. Input impedance is 50 ohms.
(Kay Electric Co., Dept. Sci796, 14
Maple Ave., Pine Brook, N.J.)

m OPTICAL LENS BENCH includes two
end supports carrying two steel bars
spaced 4 in. apart and a third bar
below. Three sliders, each with vertical
rod and collar, a long “V”, a short
“V”, and a circular platform are fur-
nished as standard equipment. Sliders
may be removed or placed at any time.
(Mason Instrument Co., Dept. Sci802,
P.O. Box 1681, New York, N.Y.)

® HALL EFFECT MULTIPLIERS are de-
signed for applications requiring high
output voltage. The core material used
can be driven to linear flux densities
well over 10 kgauss. Five models,
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~ Farrand

SPECTROFLUOROMET]

Versatile instrument for. photo-fluorometric’ assay, identifica- inating than obtained through colorimetric or spectrophoto-
tion and analysis of chemical constituents in the Ultraviolet, metric methods. Can be used for micro or macro volumes.
Visible and Infrared. Measurements are much more discrim-  Models for manual, oscilloscope or chart recording available.

FARRAND OPTICAL CO, INC.

Technical data available on request

. . 3RON 3LVD. A AS S NEW C Y.
spec:fy Bulletin No. 820S BRONX BLVD. AND EAST th STREET EW YORK 70, N

18 Research, Dove it D d tacture of Precisoon Optics tloctiong § Screntific Instruments

Focusing eyepiece for convenience of user.

F OR visualization in inaccessible curved areas
* where a flexible instrument capable of adapting

For the ultlma'te itself to irregular contours is required.

: L . - Fiber Optic Borescopes are equipped with
in prec]'Slon VIewmg of focusing eyepiece and fixed or movable objec-
: 3 e P \ tive as required. Illumination can be provided
intricate, hard-to-reach areas... by a flexible fiber optic light carrier with an

external light source or an annular fiber optic

: ° light carrier attached to the image carrier. Fiber

\ A‘ C' M' I’ Flber Opt]-c | optic light carriers are particularly advanta-
: - geous for transmission of intense cold light to

inaccessible or hazardous areas.

Please send details and sketch
BOI' escopes ' of your requirements.

AMERICAN CYSTOSCOPE MAKERS, Inc.

8 Pelham Parkway, Pelham Manor (Pelham), N. Y.
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505 Fifth Avenue

““POLAROID" ® by Polaroid Corp.

PAUL ROSENTHAL

New—IMiharracHMENT

POLAROID LAND CAMERA BACK 21, X 3,

BAUSCH & LOMB MODEL N
BEAMSPLITTER MICRO CAMERA

e COMPACT

e EASY TO
OPERATE

e PICTURE
IN ONE
MINUTE
Write Today

for BROCHURE
#962

New York 17, N. Y.

Trans-
Dichloroethane

e o
&

THESE
SCALE MODELS
PROVIDE A VIVID,
THREE-DIMENSIONAL LOOK
AT MOLECULAR STRUCTURES!

Dimethyl-polysiloxane Chain
LaPine-Leybold atom models according to Stuart
and Briegleb have outstanding advantages.
They are large. M nt, bly and
visualization of molecular models are easy,
quick. They give an exact picture of the spatial
arrangement of organic compounds magnified
by 1.5 x 108,

Models snap together quickly. Spring metal
wedges make rigid connections for multiple
bonds. The ‘hydrogen-bridge' uses a hook-
and-eye connection that bles larger angl
shifts and permits the construction of strongly
bound, hydrogen-bridged molecules.

No. S 302-80 Initial Set of 84 pieces of 11
types of Atom Models, each. ...... $105.00

No. S 302.81 Supplementary Set of 40 pieces °

of 13 Different Types, each........ $ 58.30

Write for full color brochures.
ARTHUR S. LAPINE ano COMPANY
6001 South Knox Avenue * Chicago 29, lil.
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NoW! Dyspers

AUTOMATIC

PIPETTE CONTROL

FITS ALL{
PIPETTE
SIZES

SAFELY FILLED!

ONE-HAND OPERATION

The New PUMPETT offers a sim-
gke_. safe, micro-controlled method of
filling and emptying pipettes. Filling
is faster because the operator observes
the rising liquid and maintains in-
stant control.

Micro_discharge is accomplished
with an internal bulb. Aceuracy is so
high that, in many cases, expensive
burettes can be eliminated.

A lever-operated, spring-loaded,
two-jaw chuck accommodates all sizes
of pipettes, including micro capillary.
The complete cycle of operations may
be carried out without touching the
pipette.

. Complete dismantling allows posi-
tive cleaning not possible with other
equipment.

Use this number when ordering:
$ 341-83 Pumpett, each . . $6.90

ARTHUR S. LaPINE and COMPANY
6001 South Knox Ave. « Chicage 29, lllinols

EASILY
CLEANED

MC 1, 2, 3, 4, and 5, provide a range
of coil currents and inductances. Lin-
earity can be optimized by selection of
proper load resistance, about 7 ohms.
Linearity is determined by power
losses in the device. Typical values are:
5 ma, 0.4 percent; 250 ma, 0.1 per-
cent; 125 ma, 0.025 percent. Typical
input impedance is 1.2 ohms; typical
output impedance is 0.8 ohm. (Ohio
Semiconductors Inc., Dept. Sci795,
1205 Chesapeake Ave., Columbus 12,
Ohio)

B ELECTRON-BEAM FURNACE is said to
be capable of melting, alloying, and
refining ingots of up to 50 1b of tan-
talum and of proportionate weights
of other metals. The furnace consists
of two separate chambers, one contain-
ing the electron gun, the other the mold
and metal-feeding mechanism. Separate
pumps are used to evacuate the two
chambers. The electron gun is focused
by a magnetic coil. The main power
supply is a 60-kw unit delivering up
to 3 amp at voltages to 20,000. It is in-
terlocked with vacuum gages, pumps,
and cooling water to prevent damaging
operation. (NRC Equipment Corp.,
Dept. Sci797, 160 Charlemont St.,
Newton 61, Mass.)

® ELECTRONIC COMMUTATORS are solid-
state devices that can sample low-level
differential instruments such as strain
gages and thermocouples at a rate up
to 10,000/sec and accuracy said to be
*+1 percent or better of full scale at
levels of 5 mv or greater. The units
contain up to 90 channels. A 30-chan-
nel unit weighs 2.5 oz and has less than
1 in® volume per channel. (General
Devices Inc., Dept. Sci803, P.O. Box
253, Princeton, N.J.)

# RUGGEDIZED TELEVISION SYSTEM CON-
sists of a camera and camera control
capable of being operated up to 2000 ft
apart. No additional housing is re-
quired for the camera to operate in all
environments in which the equipment
could be used. The system will op-
erate at temperatures from —20° to
+160°F, in ambient noise levels of
more than 185 db, and with no limit on
altitude. The system has transistor cir-
cuitry exclusively. An automatic light-
level compensator adjusts for light-
level changes over a 2000-to-1 range.
A wide variety of accessories is avail-
able. (Thompson Ramo Wooldridge
Inc., Dept. Sci810, Michigan City, Ind.)

m MIXER of rotary type uses a mix-
ing chamber of transparent plastic. Di-
mensions of the chamber are 6.5 in. in
diameter by 12 in. long. The chamber
rotates in two changing planes to insure
completeness of mixing. (Testing Ma-
chines, Inc., Dept. Sci811, 72 Jericho
Turnpike, Mineola, N.Y.)
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® THERMOSTAT BATHS, one for ther-
mometer calibration and another for
viscometry, have transparent sides.
Temperature range is up to 230°C.
A circulating plate is said to permit
control of temperature fluctuations in
the working space within =0.001°C for
water and +0.005°C for oil. An auxil-
iary thermostat keeps the emergent
stem of the contact thermometer at
constant temperature and permits mi-
crometric adjustment of temperature.
The units are constructed of stainless
steel with transparent areas 22.5 by
10.5 in. and 12.5 by 10.5 in., respec-
tively, for the thermometer calibration
bath and the viscometer bath. (Instru-
mentenfabrieck P.M., Dept. Sci816,
Tamson N.V., The Hague, Nether-
lands)

3 AUTOMATIC PLOTTER has a work-
ing area that measures 47.25 by 47.25
in. Maximum operating speed in 3
in./sec, and slowest operating speed is
0.003 in./sec. Accuracy is said to be
#+0.0015 in. Input may be in the form
of tape or cards. Position of X and Y
rails is shown by a projection-type dis-
play. An optical line-following device
is offered as an accessory. A Flexo-
writer is used to provide keyboard
input, punching of tape, reading of
tape, and typing of printed record.
(Aero Service Corp., Dept. Sci806,
210 East Courtland St., Philadelphia
20, Pa))

® STRETCHABLE CABLE is constructed
with a rubber core with insulation of
nylon and conductors of copper wire,
bronze tinsel, or copper tinsel. A nat-
ural rubber core is used in commercial
types; military types have a silicone rub-
ber core. Elongation of the former is
300 percent for single-conductor cable
and 275 percent for multiple-conductor
cable. Corresponding elongations of the
military types are 250 and 225 percent.
(National Radio Co., Dept. Sci807,
Malden, Mass.)

8 LEVELING BASE for a variety of in-
struments uses three leveling screws
mounted at the corners of a triangular
platform. A circular level, mounted at
one corner, guides adjustment. (W. &
L. E. Gurley, Dept. Sci826, Troy, N.Y.)

® PRESSURE TRANSDUCER uses as sensi-
tive element a free-edged circular
diaphragm of Ni-Span-C that forms the
movable common plate between two
capacitor plates. Pressure change is
measured by change in capacitance.
Hysteresis effects are said to be less than
0.03 percent and sensitivity better than
0.01 percent of full scale. Full scale
ranges are available from 1 to 100
Ib/in.* First resonance of an altimeter
using the transducer is greater than
1650 cy/sec, and time constant is 0.004
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Cary Spectrophotometers
measure reliably at high absorbances
where effects of many sources
of error are minimized

Many materials such as high density filters, solutions which cannot
be diluted, etc., must be measured at high absorbance. In many instances,
such a technique should be chosen because of important advantages it
offers; it reduces errors which affect the zero line such as those caused
by contamination of cell windows, slight shifts in cell positions, etec.; it
makes possible fewer dilutions and allows use of more accurate, convenient
and inexpensive longer path cells.

Cary spectrophotometers provide several advantages for high absorb-
ance measurements. The low stray light of their double monochromators
allows accurate, direct readings for most problems. Their high light
gathering power, stable and sensitive photometers, and intense sources
give good relative freedom from random noise limitations. Both the Model
11 and Model 14 spectrophotometers are capable of directly measuring
absorbance values up to 2 or more; with reference beam attenuation they
can accurately measure absorbances of 4 or more over most of their ranges.
For measurements of this type, special neutral density screens are avail-
able for use as convenient and reproducible
beam attenuators. (These screens are also HIP i I
valuable as precise secondary standards of [} ¥ i
absorbance for verification of photometric : lﬁf il
reproducibility.) HHHA i

In addition to making high absorbance
measurements, Cary spectrophotometers offer
unique benefits for a wide variety of problems.

For information, write for data file E 18-90

B

APPLIED PHYSICS CORPORATION « 2724 So. Peck Rd., Monrovia, Calif.
823



sec for 63-percent response. Operating
temperature range is —55° to 4100°C.
(Rosemount Engineering Co., Dept.
Sci825, 4900 W. 78 St., Minneapolis
24, Minn.)

® OPTICAL BENCH with three slides is
offered with standard optical acces-
sories such as carriers for center and
side slides, micrometer centering car-
riers, concentric ring sets, lens chucks
and lamphouses. The main bench is
equipped to mount an auxiliary bench,
machined and scaled exactly as the
main bench, at right angles to the main
bench when systems involving beam
splitters are being tested. The auxiliary
bench is 21 in. long. (Ealing Corp.,
Dept. Sci804, 33 University Rd., Cam-
bridge 38, Mass.)

®m CLINOMETER ACCESSORY that adapts
a precision clinometer for use in a
vertical position consists of a special
base, with adjustments for making the
axis of rotation of the circle normal to
the supporting surface, and a 4.75-in.-
diameter work table for measurement
of angular displacement of small parts.
The clinometer is available in 10-sec
and 1-sec sensitivities. (Engis Equip-
ment Co., Dept. Sci805, 431 South
Dearborn St., Chicago 5, Ill.)

B DIGITAL CONTROL SYSTEM is con-
tinously slaved to the instructions from
user-supplied equipment and will con-
tinuously supply the signals necessary
to position an encoder to the point
where the encoder data are coincident
with the three-decimal-digit destination

Neatest little test tube rack

you’ve ever seenl

Nalgené laboratory plastic
...unbreakable, acid-proof,
outlasts metal or wood!
Here is the unique new test tube rack,

of Italian design, that outlasts them
all. It’s the only holder that lets you see

New lightweight Nalgene plastic
test tube rack stands free, or in
2-unit or 4-unit plastic base.

the contents of each tube from top to bottom. Plastic fingers
hold tubes securely; unit fits shaking machines. Nalgene
plastic throughout—chemically inert, easy to clean,
immersible in water baths, withstands 120° C. Try a few in

your lab. You’ll like them.

WRITE for Catalog Sheet N-11, Dept. 159

THE NALGE CO. IN C. ROCHESTER 2, NEW YORK

Today’s Most Complete Line of Plastic Laboratory Ware
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supplied by the user. The system will
supply a stop command when the en-
coder and destination signal are coinci-
dent, and sign-of-the-difference signals
to assure proper direction-of-rotation
commands. (Datex Corp., Dept. Sci819,
1307 S. Myrtle Ave., Monrovia, Calif.)

® PNEUMATIC CONTROLLERS are avail-
able in models for proportional con-
trol, with 1-to-400 percent propor-
tional band, and reset control with
a rate of 0.1 to 50 repeats per minute.
They are offered for control of pres-
sure from vacuum to 10,000 1b/in.%;
temperature from —100° to +1000°
F; flow and differential pressure; hu-
midity from O to 100 percent, relative;
and differential liquid level. The fre-
quency response curve is essentially
flat to 400 cy/min for proportional
control and 325 cy/min for propor-
tional plus reset. (Bristol Co., Dept.
Sci817, Waterbury, Conn.)

® PEN MOTOR for 40-mm recording sys-
tems provides rectilinear motion. An
interchangeable electric stylus is avail-
able. The following specifications are
cited when used with the manufactur-
er’'s Model DC-101 compensated driver
amplifier: coil resistance, 16 ohms; d-c
current sensitivity, 28 ma/mm; lin-
earity, 2 percent of full scale; fre-
quency response, d-c to 120 cy/sec
(3 db down); damping, approximately
30 percent of critical. An auxiliary
winding provides velocity voltage feed-
back. (Massa Division, Cohu Electron-
ics, Dept. Sci801, 5 Fottler Rd., Hing-
ham, Mass.)

N VACUUM FURNACE is a continuous
firing furnace in which work boats are
moved through individual stages, in-
cluding the firing chamber. Pressure in
the latter can be maintained as low as
0.01 u-Hg continuously. Temperature
of the heat zone is continuously ad-
justable. Various sizes are available.
(Kahle Engineering Co., Dept. Sci815,
3322 Hudson Ave., Union City, N.J.)

B TEMPERATURE CONTROLS are transis-
torized instruments using thermistor
sensing elements. The series 536 that
covers the range —50° to +600°C with
sensitivity 0.3°F is furnished with either
on-off or proportional action and with
optional indicator circuit. Also available
are similar instruments that function as
indicators only. (Fenwal Inc., Dept.
Sci824, Pleasant St., Ashland, Mass.)

® ELECTRON-BEAM EVAPORATING UNIT,
for installation in laboratory or com-
mercial vacuum equipment operating
at 3 X 10 mm-Hg or lower, is capable
of vaporizing all metals. The unit in-
cludes an electron-beam gun, extra
filaments, power supply, control panel,
and electrical feed-throughs. Beam-
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BUY

AEI. EQUIPMENT

AND BE SURE THE PROBLEMS
YOU GIVE YOUR STUDENTS ARE
NOT THE INSTRUMENTS THEY USE

MODEL 751
STUDENT STIMULATOR

Simple to operate with accurately repeatable fre-

quency and duration controls.

Many uses in physiological labs as well as in the

classroom. ,

Wide ranges—frequency 1 to 240 stimuli per second
duration 0.05 to 50 milliseconds
output 0 to 150 volts

Other features include signal magnet output, output
sync pulse for use with an oscilloscope, DC stimulus.
Quantity discounts for outfitting entire classrooms or
student labs.

Accessory for
dual pulse
stimulation

MODEL
951

AEL DUAL PULSE SYNCHRONIZER

This accessory enables two 751 stimulators to be
operated together to produce a pair of pulses with
a variable delay from 0.5 to 500 milliseconds.

AEL OFFERS RUGGED, QUALITY
INSTRUMENTS FOR STUDENT USE

PRECISION ELECTRONIC EQUIPMENT

AT BUDGET PRICES

Az

AMERICAN ELECTRONIC LABS., INC.

121 North 7th Street, Philadelphia 6, Pa. Walnut 5-8780
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WARING'S

BLENDOR’ BASE

FOR USE
HAZARDOUS

IN ALL
LOCATIONS®

MODEL EP-1

Introduced recently, Waring’s new Explosion-Proof
Blendor Base already has been recognized by safety
committees throughout the country as the answer to
safely blending materials at high speed wherever haz-
ardous atmospheres exist. Exposed motor arcing is com-
pletely eliminated. Even the most critical blending
operations may now be performed with safety in areas
that are permeated with flammable gases or vapors likely
to produce explosive or ignitible mixtures. No wonder
this exclusive Waring Exploslon-Proof Blendor Base has
had wide, enthusiastic acceptance in the chemical, petro-
-leum and other industries!

SPECIFICATIONS: Lifetime-lubricated motor is wired
for 2 speeds; % H.P.; 120 volts; AC-DC; 25-60 cycles;
4.2 amps. Stainless steel container (shown) or Pyrex

container, both with 37%-ounce capacity, may be used.
*Class I-Group D Rating

WARING PRODUCTS CORPORATION

25 West 43rd Street, New York 36, N. Y.
A subsidiary of Dynamics Corporation of America
NAME YOUR BLENDING PROBLEM
Waring Engineers will help you solve it.
mmmcmaeea—a—————— SEND FOR FREE LITERATURE......cecucaunamnns

GENTLEMEN:
I want full specification data on the new Explosxon-Proof
Whring Laboratory Blendor Base.

NAME

TITLE

COMPANY.
ADDRESS

CITY/ZONE STATE




union tee

straight union

G

b union elbow
straight union reducer

bulkhead
reducer elbow male adaptor

simplify
tubing connections with
Vari-Grip* Teflon Fittings

No need to labor over glass ball
joints or other intricate fittings or
connectors with the new Beckman
Vari-Grip*Teflon Tube Fittings.
Simply insert glass or metal tubing
into fitting and tighten nut for a
perfect compression seal. Fitting
design permits considerable
variation in tube size. Since Teflon
is more inert than glass it is
unaffected by most liquids and
gases.X A complete listing of
time-saving Beckman Vari-Grip
Fittings by size, type, and price i~
available from authorized Beckman
laboratory apparatus dealers.
Or write for Data File 38-39-09
\M—'NP%
@_5 z
Beckman- NS
Scientific and Process [ Instruments Division
Beckman Instruments, Inc.

2500 Fullerton Road,
Fullerton, California

4,

WSTRUA,
Junus

*TRADEMARK, BIl
826

current rating is 250 ma at 10 kv. Op-
tional accessories include a 1000-volt
bias supply and a motor-driven feed to
supply evaporating metals continuously
to the vapor source. Operation is on
120-volt, 60-cy/sec power. (Alloyed
Corp., Dept. Sci818, 35 Cambridge
Parkway, Cambridge 42, Mass.)

¥ ATOMIC FREQUENCY STANDARD for air-
borne applications weighs 65 1b and has
a volume less than 12 ft*. Frequency
stability is said to be better than 1 part
in 10° for the life of the equipment
under environmental conditions in air-
craft operations. (National Co., Dept.
Sci808, Malden, Mass.)

B SURFACE-TENSION MEASURING INSTRU-
MENT uses the du Noiiy method of
measuring pull on a ring with semi-
automatic operation. The torsion wire
that moves the test ring is twisted at a
slow, uniform rate by a reversible
synchronous motor. At the moment the
ring breaks free of the surface, the sup-
port arm touches a contact and a relay
stops the motor. The applied torsion is
indicated on a scale calibrated from 0
to 90 dyne/cm. (Fisher Scientific Co.,
Dept. Sci821, 717 Forbes St., Pitts-
burgh 19, Pa.)

® MICROWAVE  OSCILLATOR features
plug-in generator heads in standard steps
of 1to2,2to4,4to08, 8to 12.4, 6.5
to 11.5, and 12.4 to 18 kMcy/sec.
Sweep frequency is continuously adjust-
able from O to band-width extremes.
Two adjustable frequency markers are
provided. Residual FM is *=0.0025 per-
cent, and drift is =0.02 percent. (Alfred
Electronics, Dept. Sci822, 897 Com-
mercial St., Palo Alto, Calif.)

® LENSES for image intensifiers form
images on a surface of 4.00-in. radius
of curvature convex to the objective.
They are corrected for 16:1 and 4:1
conjugates. Aperture is f/0.87. Used in
pairs, the lenses are utilized for 1:1
magnification coupling between the flat
phosphor of one image tube and the
convex cathode of the next tube, cover-
ing a 1-in. diameter field. (Farrand
Optical Co., Dept. Sci823, Bronx Blvd.
and E. 238 St., New York, N.Y.)

® SIGNAL GENERATOR uses a separate
crystal-controlled oscillator-amplifier to
generate each of 50 fixed frequencies in
the range from 50 kcy to 900 Mcy/ sec.
The individual units are packaged in
groups of ten and are selected by
switches. Output is held to a constant
level independent of frequency. At-
tenuation up to 110 db is provided in 1-
db steps. Frequency stability of 5 X
107"/wk is said to be achievable. Fre-
quency multiplying circuits are used
above 75 Mcy/sec. (Telonic Industries,
Dept. Sci827, Beech Grove, Ind.)
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m puMP of peristaltic type accommo-
dates hoses of any size up to 1 in. Flow
is variable from a few milliliters per
minute to nearly 500 gal/hr. A re-
versing switch permits flow in either
direction. Delivery per revolution is
said to be constant enough for metering
applications. (Schueler & Co., Dept.
Sci828, 75 CIiff St., New York 38,
N.Y.)

® CENTRIFUGE is said to show long-
term drift less than 1 part per million
per week. Deviation from average
angular velocity is specified as less than
1 part in 50,000. Range is 0.5 to 20
grav. Angular velocity is adjustable in
60 discrete steps measured by a magnet-
ic pulse system and electronic counter.
Capacity is 25 1b in a 12-in. cube. A
radius comparator measures any varia-
tion in arm radius as a function of
speed. (Genisco Inc., Dept. Sci829,
2233 Federal Ave., Los Angeles, Calif.)

B TEST TABLE for gyros and gyro sys-
tems weighing up to 150 Ib is a servo-
driven, two-axis instrument. Constant
rates between 0.15 deg/hr and 1200
deg/sec are available. Up to 24 circuit
slip-ring and brush-block assemblies
can be provided for each axis. Units
are available with inductive type angu-
lar pickoffs said to be precise to =3
sec. (Power-Tronic Systems, Dept. Sci-
831, 10 Pine St., New Rochelle, N.Y.)

® AIR POLLUTION TESTER is a compact
portable apparatus for air pollution
testing in emergency or preliminary
field work. The unit employs a colorim-
eter to estimate amounts of eight gase-
ous pollutants and can also be used to
indicate presence of ten particulate
pollutants. The tests are made by a
train of reagents and color solutions
through which the air is pumped. The
colors developed are compared against
color standards which have been pre-
viously calibrated in terms of micro-
grams of pollutants per cubic foot.
(Central Scientific Co., Dept. Sci834,
1700 Irving Park Rd., Chicago, Ill.)

B NEUTRON ACTIVATOR provides a
source of 14 Mev neutrons with a
time average output of 10° neutrons/sec
at a rate of 100 pulses per second and
pulse duration 5 usec. Neutrons are
produced by the reaction of deuterium
and tritium. Neutron output can be
varied by adjustment of either the volt-
age used to accelerate the deuterons or
the pulse rate. A control cabinet per-
mits remote operation of the source.
The activator is shipped ready for
operation. (Radiation Counter Labora-
tories, Dept. Sci837, Nucleonic Park,
Skokie, Ill.)

JosHUA STERN
National Bureau of Standards,
Washington, D.C.
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Letters
The Drug Industry

Because so much of a superficial
nature has been written as a* conse-
quence of the Senate’s hearings on the
drug industry, I have been particularly
interested in the somewhat more
thoughtful analyses prepared by Science.
Your article last April [Science 131,
1299 (1960)] showed a strong effort to
maintain complete objectivity. But I
have been puzzling for some time now
over your report of 16 June, under the
heading “The drug inquiry: a curious
affair that has netted some solid results”
[Science 131, 1794 (1960)]. In brief,
I find this report disappointing.

In the first place, you use the phrase
“whatever complaints can be made
about the style of the investigation.”
Covered by this brief, qualifying phrase
is a perfectly outrageous demonstration
of misleading, headline-hunting tactics.
By implication, you take issue with
such tactics.

However, you immediately go on to
state that the “solid results” have “for
the most part -developed out of the
publicity given the hearings, which the
hearings won, in part, through the way
in which they were conducted.” Thus,
you seem to endorse the use of ques-
tionable means to reach an end. And
I cannot see that publicity is responsible
for any results except unfair and mis-
leading ones. )

What do you call “solid results”? It
seems clear to us that you are saying
just this: after months of thin pickings,
in which the drug industry could be
pilloried only by misleading headlines,
the Senate subcommittee came up with
solid results when it turned its sights
onto government agencies. Let me make
it clear that if this is the real impli-
cation of what you are saying, I cer-
tainly do not espouse it, for I cannot
condone the defamation of a fine
agency such as the Food and Drug
Administration on the basis of one or
two incidents. If, on the other hand,
you are saying that these “solid re-

_sults” have come in regard to our in-

dustry, I can only ask, what are you
referring to?

May I also refer to your comments
on the “high-powered promotion race.”
While no one can reasonably deny the
extent of this competitive manifesta-
tion. I think that most of your readers
who are familiar with our industry will
disagree with you that “there is pres-
sure on every company to match the
promotional effort of the least respon-
sible companies.” Likewise, I am con-
fident that your readers will reject the
generalization that “much of [this bar-
rage of promotion] tends to be mis-
leading.” And, in the same sentence,
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I scarcely think your readers will adopt
the assumption that this promotion is
misleading “since its purpose is to sell
goods rather than to inform the doctor.”

Admittedly, our perspective, as mem-
bers of an industry operating in a
business environment, is bound to be
weighted in favor of our vigorous—
and we think generally efficient—meth-
ods of promotion. But, for all its weak-
nesses, we believe our system brings
prompt and thorough information to
the physician and allows him the
maximum opportunity, at greatest per-
sonal convenience, to be well informed
on the range of medicines our industry
has placed at his disposal.

Finally, you raise a fundamental
question about the appropriateness of
allowing the drug industry to function
within the structure of the competitive
enterprise system. One’s immediate re-
action to this is to ask, why then should
food, water, shelter—the things that
affect not merely health but sheer sur-
vival—be supplied under the stimulus
of the profit system? Cannot business
incentive serve health equally well? I
submit that our industry has served
the public interest as well as or better
than any other I know of.

I recognize that the social, economic,
and political issues involved cannot be
dismissed casually, but I worry about
a philosophy that seems to suggest that
health be “quarantined” into the gov-
ernment domain.

G. F. RoLL
Smith Kline and French Laboratories,
Philadelphia, Pennsylvania

The “solid results” referred to were
the indications that the climate of
opinion brought about by the investiga-
tions had put the Food and Drug Ad-
ministration in a position to initiate
reforms which they had felt were ad-
visable but which for years had been
difficult to achieve because there had
been little public interest in what the
FDA wanted to do. One example is the
recent tightening of regulations govern-
ing the information that must be in-
cluded in drug promotion pieces. An-
other is the FDA proposal for a new
factory inspection law.—ED.

Cannibalism

I was quite interested in Jay Boyd
Best’s recent article “Diurnal cycles
and cannibalism in Planaria” (I) but
question the use of cannibalism to de-
scribe the behavior observed. Webster’s
New Collegiate Dictionary defines a
cannibal as “a human being that eats
human flesh; hence, any animal that de-
vours its own kind.” Recent notes in
ornithological journals report incidences
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of one bird Kkilling and eating another
of a different species (2). If these in-
stances are accepted as cannibalism,
should eating of song birds by avian
predators such as hawks be termed can-
nibalism also? Some species, such as the
blue jay (Cyanocitta cristata), which are
not ordinarily predators will kill and eat
young of other species (3). Stewart (4)
describes as cannibalism the eating by
one captive tufted titmouse (Parus bi-
color) of another killed by a rat; yet this
probably would not have occurred in
free-living individuals.

Scavengers and carrion feeders will
often eat dead members of their own
species (I have observed this in gulls).
Cannibalism is also said to occur in
those colony-nesting gulls which kill
and eat the young of neighboring nests
(5), in storks and other species which
eat their own young (“kronism”) (6),
and in owls in which siblings apparently
eat one another (7). These latter types
of “cannibalism” may function in popu-
lation dynamics as “feedback mecha-
nisms” to adjust the number of the
year’s offspring to the available food
supply.

It seems to me that to call these (and
other) kinds of behavior “cannibalism”
directs attention away from analysis of
the true adaptive significances of the
observed phenomena. I suggest that the
term cannibalism be restricted to im-
probable occurrences of adult animals
feeding on other adults of the same
species in the wild.

Jack P. HAILMAN
6037 Lake Terrace Circle,
Norfolk, Virginia
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Jack Hailman is to be thanked for
his contribution to linguistic precision.
I stand corrected. On the other hand,
the restricted definition proposed as a
substitute for Webster’s does not strike
me as particularly useful. Of far richer
import are Hailman’s remarks hinting at
what he believes to be the biological sig-
nificance of cannibalistic (in Webster’s
sense) behavior. It is to this more be-
guiling problem that I would like to
address the remainder of this letter.

The most interesting thing about
cannibalism (in Webster’s sense) is not
that it occurs but rather why it does not
occur more often than it does. By what
cues, stimulus patterns, and behavioral
restraint mechanisms is an animal that
normally preys voraciously upon a wide
spectrum of other species more or less
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inhibited from preying on its own kind?
As a working hypothesis it would seem
far more parsimonious to consider can-
nibalism to be an extension of an
animal’s normal spectrum of prey to
include members of its own species
than to consider it a specialized adaptive
mechanism for adjusting population to
food supply. Cannibalism could be ex-
pected, in the former view, to ensue
whenever the hunger “drive” overrode
the psychological mechanisms normally
prohibiting predatory behavior directed
against the animal’s own species. That
it may also function as a feedback
mechanism in population dynamics, as

suggested by Hailman, seems more
or less incidental. Let us for conven-
ience refer to Hailman’s view as A and
to the view which I choose to espouse
as B.

Some patterns of attack specificity
were observed among the planarians
described in my report in Science. The
immature Dugesia tigrina used in the
experiments were kept in colonies of
approximately 30 per bowl during the
time they were being fasted. It was
found that feeding reduced the inci-
dence of attack of D. tigrina upon Cura
foremani to zero. If cannibalism (in
Webster’s sense) had been common
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among the D. tigrina, they would have
been sated at the time of testing and at-
tacks upon the C. foremani would not
have been observed. Thus, the proba-
bility of predatory attack of immature
D. tigrina upon C. foremani must be
much greater than the probability of
attack upon each other. Nor were C.
foremani observed to attack each other.
Yet both species will attack and eat a
wide variety of other small organisms—
for example, Tubifex worms, mosquito
wrigglers, and brine shrimp—and large,
sexually mature D. tigrina will attack
and eat smaller immature D. tigrina.
Thus, even among the planarians, which

are about the most primitive animals
possessing a real central nervous system,
there is considerable specificity in regard
to predatory behavior directed against
close relations. The cues inhibiting or
releasing such behavior in planarians
are still largely unknown.

Hypotheses 4 and B imply different
sets of consequences, and these conse-
quences could be used to distinguish
which of the hypotheses is valid. To
decide between them one might ask the
following questions.

1) Within the set of animals having
the physical capacity to kill and eat a
member of their own species, is the
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incidence of cannibalism in a species
positively related to the diversity of
other species preyed upon by the mem-
bers of the species in question? Hy-
pothesis 4 would imply no such rela-
tion; B would. Consider Hailman’s own
citation of the fact that owl siblings
kill and eat one another. Apparently
siblings of less voracious predators do
not. Why? As a teleological mechanism
to adjust population to food supply,
cannibalism should be equally useful
for all species.

2) Is cannibalism as frequent among
predators and omnivores that hunt and
travel in packs as it is among those that
are solitary hunters when the breadth
of prey spectrum between the two types
is comparable? I do not believe hy-
pothesis 4 would predict any essential
difference. Hypothesis B would predict
a higher probability of cannibalism
among the solitary hunters when they
are placed together, because group living
would favor the evolutionary selection
of more powerful inhibitory mecha-
nisms against cannibalism.

3) Among those species which are
physically incapable of eating other
members of their own species but which
do possess the capacity to kill other
members of their own species, does one
observe an enhanced rate of killing of
members of their own species in the
absence of an adequate food supply?
According to 4 one should, since the
advantages of such an action as a popu-
lation regulator are as effective as
cannibalism; B would predict that one
would not.

Jay B. BEsT
Department of Neurophysiology,
Walter Reed Army Medical Center,
Washington, D.C.

Systematic Collections

Before the regulation on deposition
of types proposed by the conferences
on systematic collections [A. B. Grob-
man, Science 131, 938 (1960)] is put
into effect, “stable institutions” should
be required to obtain from some prop-
erly qualified and independent author-
ity a statement certifying just which
kinds of organisms now are adequately
curated and will be so curated in the
future. Duplicating curatorial concen-
tration on certain favored groups is so
great as to warrant more than a sus-
picion that staffs of all such stable
institutions in North America, even if
combined, would not be in a position
to look after specimens of every sort
of extant organism. Institutions desir-
ing certification also should be re-
quired to prove that they know how
to retain specimens in a condition to
function with some degree of useful-
ness as types, or else that they are en-
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The basic Hitachi HU-11, without accessories,
serves as a highly efficient electron diffrac-
tion apparatus for use with opaque or trans-
parent specimens. With such accessories as a
low temperature stage, a high temperature
stage, a reflection microscopy attachment
and a X-Ray shadow camera, the Hitachi
HU-11 allows investigations into every field
of research.

ERB & GRAY SCIENTIFIC, Inc.

Exclusive Hitachi Distributors for the U.S.

854 S. Figueroa St., Los Angeles 17, Calif.
501 5th Ave., New York 17, N. Y.
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The Long Life Sieve is designed to allow the opera-
tor to replace the screen upon failure. The savings in
cost of testing is realized when the cost of the re-
placement of the screen alone is compared with the
cost of the replacement of the sieve screen unit as
now practised. The frame of the sieve is constructed
of chrome plated brass.

Vac-Pres Filters are bacteriological filters
which may be used for vacuum or pressure fil-
tration. These filters are available in 10 ml, 50
ml and 250 ml capacities. Other sizes upon re-
quest. The Vac-Pres Filters manufactured of
brass with the interior silver plated and the
exterior chrome plated. Stainless steel. also
available.

The CSI High Speed Angle Centrifuge
gives the laboratory worker a reliable
and modern high speed centrifuge with
maximum safety and flexibility by its
| unit design and interchangeable stand-

. ard rotors. Speed 14,000 rpm plus.
(Pat No. 2,699,289) '

BROCHURE AND PRICE UPON REQUEST

CUSTOM SCIENTIFIC INSTRUMENTS, Inc.

KEARNY, N. J.
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Repeats Preset
Volume
* Assembles instantly
® Setting locks in place
* Available to fit
standard syringes in
Ya-Y2-1-2-35
and 10 cc. sizes

EASY TO HANDLE

ine-thread adjusting screw
permits accurate setting to
any volume ...comes apart
or reassembles with a slight
twist without changing the
selting.

Any syringe
becomes an
AUTOMATIC
PIPETTE

with this simple
new attachment.

Ask your laboratory supply
dealer, or write directly to:

Seientifie
Industries, Ine.

Dept. 5-223, 15 PARK STREET
SPRINGFIELD 3, MASSACHUSETTS

; gaged in Tesearch to such an end.

Types of one economically important
but neglected group, common almost
everywhere in the world, usually are
in the same sort of pickle (literally
and figuratively) as they were a cen-
tury ago, but if they are not, then they
are in a still less satisfactory condi-

.tion. All such types are slowly deterio-

rating. No effort is being made, so far
as I know, in any stable institution
anywhere in the world, to discover
better techniques for preserving these
animals.

The certifying authority also should
be required to satisfy itself that the
museum rules regarding types really
will promote the advance of knowl-
edge. One of several instances that can
be cited is as follows. Species x was
erected in 1871 on the basis of a single
specimen, of which only the external
characteristics were described, and
those all too briefly. The authority on
the group examined the type in 1888
but could add no information of im-
portance, for he was not permitted to
make a dissection. The species can
belong to any one of ‘six genera dis- "
tinguishable from each other only by
their internal anatomy. Each of some
dozén monographs has had to waste
space in vain repetition of the little
that was known 70 years ago about this
species incertae sedis.

' G. E. GATEs
University of Maine, Orono :

Without reviewing the substance of
Gates’ remarks, with which I am in
substantial agreement, I should like to
point out that the conferences referred
to did not discuss “regulations,” “certi-
fication,” or ‘“certifying authorities.”
The conferences adopted some resolu-
tions which I regard simply as recom-
mendations to appropriate authorities
by a group of informed specialists. No
legalisms were implied.

ARNOLD B. GROBMAN
American Institute of
Biological Sciences,
University of Colorado, Boulder

Visual Effects

The photograph of the Arizona Me- .
teor Crater on your cover for 22 July
is excellent for the well-known demon-:
stration of the effect of inverting the
image. Held upside down, the crater
appears to be a great mound. What
makes this photograph especially good
is the fact that it is taken from such a
high - point that the horizon does not
show. Most astonishing effects may be -
obtained by holding the picture about
18 inches from the eyes and rotating it
smoothly,- at a rate of about 360° per
minute, either clockwise or counter- .
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clockwise. At certain moments, when
the picture is 90° or so from normal,
the crater appears to be a great mass of
rock completely detached from the
ground. With somewhat more rapid ro-
tation, and very steady fixation of the
white area in the center of the crater,
I tend to develop an amusing semblance
of vertigo.

CLARKE W. CRANNELL
Department of Psychology,
Miami University, Oxford, Ohio

The High Cost of Reading

To read is to learn, and to know is
to foresee and be strong. All this is
easier if one has books of one’s own,
the more of them the better. But
scholarly books are expensive, painfully
so for those who need them most, the
young and the unlearned.

New books are expensive because
they are costly to produce, they
sell in small numbers, and publishing
houses must remain solvent. Financial
aid in their distribution might make it
possible to sell scholarly works at prices
all those who wished them could af-
ford. If more copies of a book would
sell, unit production costs would de-
crease. Once such a program got start-
ed it might be that small sums of money
would greatly increase the number of
books made available to those who
want them.

This new form of aid to the educa-
tion of scholars and scientists seems to
be a natural extension of the role of
philanthropic foundations. Continuing
a tradition of specialization, and in or-
der to provide some measure of long-
range effectiveness, a foundation inter-
ested in such a program might select a
definite field of knowledge in which to
help books reach their destined readers.
Large foundations might choose large
fields: virology, nutrition, cellular biol-
ogy, linguistics. Less wealthy founda-
tions could establish their identity by
supporting more circumscribed fields:
psychology of perception, history of
biology, philosophy of science.

Financial aid in the publication of
scholarly books is not a new idea, but
heretofore such help has not been
notably effective in making books
cheaper. What is needed is some form
of aid that would let a $6 book sell
for $3, a $10 book for $4; perhaps no
scholarly book should cost an inter-
ested individual more than $5 or $6.
The selling price ought to be a test
of serious interest and not a test of
ability to pay. Anybody willing to spend
$5 on a book on the chemistry of amino
acids, or on comparative linguistics,
deserves to have the book.

A system would have to be found
which would preserve the tradition of
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Now Available
The New Unique

S.1.U. Disposable
Mouse Cage

Developed by the Microbiology
and Design Departments of
Southern lllinois University —

S.1.U. Disposable Mouse Cage Components
(Foreign and domestic Pats. Pend.)

-

Convenience — no cleaning, washing, sterilizing
or maintenance — because, cages are disposable.

Safety — made of a new, tough, chemically
inert plastic which is non-toxic. Designed to be
escape proof.

Sanitary Handling — can be autoclaved (reduc-
ing size to !/, original) and then incinerated—
or just incinerated. Eliminates unnecessary
handling which promotes spread of infections
to other animals.
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requirements for a low cost, convenient, escape
proof and sanitary disposable cage as proved
under actual field conditions.
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of the New, S. I. U. Disposable Mouse Cage,
an Introductory Sample Test Package is avail-
able:

Aloe #1982 — Introductory Sample Test Pack-
age, S. I. U. Disposable Mouse Cage, consisting
of 12 Bottoms, 6 Tops, 6 Supports, 6 Food
Hoppers, 6 Water Bottles with Stoppers and
Stainless Steel Water Tubes............ Only $19.75

Order Your Test Package Today; or, For Further
Information and Demonstration Write:

aloe scientific / o con
General Offices: 1831 Olive St.
FULLY STOCKED DIVISIONS COAST-TO-COAST

Your foremost supplier of complete Animal Care Equipment including MODULINE
CAGES (all types— stainless, galvanized, etc.) « CAGE STANDS « FEEDERS & WATERING

St. Louis 3, Mo.
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free enterprise in the production and
selling of books; our scientific publish-
ers and booksellers are doing a fine
job, and no one would want them dis-
turbed. In fact, the type of program
suggested here would strengthen the
industry and the trade. The system
should enable an individual to get the
books he wants without much ado;
there should be no test of the “need to
have” or “need to know.” To a layman
in these matters, for booksellers simply
to bill a given foundation for part of
the price of each book sold from
among those it supports would seem
an acceptable solution; experts prob-
ably could think out something better,
even if less simple. Public libraries,
universities, and business firms would
continue to pay the full price of sup-
ported books. The distribution of jour-
nals could be similarly helped; some of
them, especially the ones in newer
fields, are frightfully expensive. There
is precedent for a journal’s selling
for less to individual subscribers than
to organizations: subscription rates for
the Philosophical Review of Cornell
University are $3 per year for individ-
uals and $6 per year for institutions.
Regrettably this example is not widely
followed.

STEVEN E. Ross
2210 Jackson Street,
San Francisco, California

Science Teaching

The report by Howard E. Gruber,
“Science teachers and the scientific at-
titude” [Science 132, 467 (19 Aug.
1960)], focuses attention on a critical
problem in the preparation of science
teachers.

In what ways can teachers be
equipped to change the pattern of
science instruction from one involving
the mere cataloging of isolated scien-
tific facts to one which reveals how
scientists make use of the power of the
human mind to perceive, think about,
and eventually integrate seemingly unre-
lated arrays of impressions into broad
conceptual schemes?

With the rate of growth of knowl-
edge constantly increasing, the teacher
who tries to present a body of facts
(biology, chemistry, physics) without
evoking some degree of understanding
and appreciation of unifying funda-
mentals is bound to lead his students
into a morass of frustrating confusion.

Since teachers-to-be are influenced to
a great extent by the ways in which they
themselves are taught, instructors of
science training courses should em-
phasize and illuminate the processes of
science and give the future teachers as
many firsthand experiences with them
as possible.

AUTOFILLER

The push-button
burette filler
automatically fills
burette to zero mark

The Coleman Model 27
Autofiller eliminates two
of the most irksome and
time-consuming operations
in titrating . . . refilling the
burette and adjusting the
volumetric zero. It increases
accuracy too—by always
refilling to exactly the same
titrant level. The Autofiller
works with any standard,
side-fill burette.

only $7500

write for full details
BULLETIN SB-256
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Direct Measurement
of Difference in
Refractive Index

The New Brice-Phoenix Differential
Refractometer uses a split cell to
measure the difference in refractive
index between a dilute solution and

its solvent.

Limited sensitivity 3 X 10—5.

PHOENIX PRECISION INSTRUMENT COMPANY
3805 N. 5th St. Phila. 40, Pa.
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is curved or marred.
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by thermal expansion.
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Write for complete specifications
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95 Madison Avenue ® New York 16, N.Y.
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strument has three agate-ball valves which
operate independently and the entire pro-
cedure can be done with only one hand.
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Prospective teachers who, in this way,
come to know the real flavor of the
intellectual enterprise called science
will be in a better position to transmit
to their students the spirit of man’s
endless search to comprehend the world
around him.

Teachers with such training will make
sure that students do not get the im-
pression that all the major discoveries
already have been made; that the basic
facts and principles of science are un-
changeable; that there is nothing left
for them to do but to learn about what
others have done. Instead, these teach-
ers will engender the feeling that there
is always more to explore; that the road
to discovery is wide open; that the
horizons of science are unlimited.

Teachers with such training will
know how to use curiosity to generate
in their classrooms the kind of provoca-
tive stimuli that impel research scien-
tists to pit their minds against the chal-
lenges of nature. They will know how
to establish a free atmosphere in which
individual initiative and ingenuity can
flourish and in which each student is
encouraged to express his own ideas no
matter how far-fetched they may seem.

In Walden, Thoreau expressed the
idea that “if a man does not keep pace
with his companions perhaps it is be-
cause he hears a different drummer.
Let him step to the music which he
hears however measured or far away.”
What would be the impact on student
interest and growth if this idea were to
be adopted as one of the foundation
stones of science instruction?

HARRY MILGROM
New York City Elementary Schools,
and Elementary Science Project,
Manufacturing Chemists’
Association, New York

Pseudo Science and Censorship

The letter by H. C. Dudley on
“Pseudo  science and censorship”
[Science 132, 378 (12 Aug. 1960)]
requires additional comment in rebut-
tal. Dudley makes a plea for fair-
mindedness and questions the right of
anyone to censor another’s pronounce-
ments as being “preposterous” or
“crackpot.”

Although examples may be quoted
wherein reputable discoveries were de-
nounced by contemporaries, examples
of the reverse are truly legion. For an
excellent compendium of wild ideas,
crazy machines, crackpot inventions
and theories, and general “magic black
box” hoaxes, one may well read Fads
and Fallacies in the Name of Science,
by Martin Gardiner (Dover, New
York, 1957).

Gardiner sets up a rather useful
group of ground rules for separating
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the honest effort in a new field from the
work of the venial deluder or psycho-
pathic crank. Thus, on pages 12 and 13
he outlines five excellent criteria which
will trip up the crank.

Dudley’s sense of fair play is ad-
mirable but does not, apparently, in-
clude the judicious selectivity required
so desperately in our modern society.
So often, today, individuals worry so
about the rights of others and the
problems of the minority that they al-
low the minority to subvert the ideals
and steal the rights of the majority.

One is reminded of the tale of “The
bear who let it alone” in James Thur-
ber’s Fables for Our Times. The moral
of the tale is very relevant to conditions
today. “You might as well fall flat on
your face as lean too far over back-
wards.”

F. W. MORTHLAND
4809 North 25th Road,
Arlington, Virginia

Starvation with and without
Painful Hunger Pangs

Kelman (Z), Wittenberg (2), and Ross
(3) regarded starvation as too painful to
justify its use in studies on animals such
as Denenberg and Karas (4) made. The
gnawing pangs of hunger are commonly
considered to be the most disagreeable
accompaniment of prolonged starvation,
and hunger generally makes even a few
days of fasting difficult. However, Kel-
man, Wittenberg, and Ross apparently
did not take into consideration the fact
that disagreeable hunger sensations usu-
ally decrease or disappear after the first
few days in prolonged starvation with-
out any food. Unfortunately, even
widely accepted authorities like Cannon
and Carlson did not agree about the
manifestation of hunger during pro-
longed starvation, although both regard-
ed the hunger experienced during a few
days of starvation as consisting mainly
of uncomfortable or gnawing sensations
produced by periodic contractions of the
fasting stomach (5, 6). Cannon main-
tained that hunger disappeares after the
first few days in prolonged starvation,
while Carlson maintained that hunger
persists. Cannon’s view was based on
the reports of others but not on any
study made by him or his students. Carl-
son’s view was based on a study made
on himself and an assistant while they
fasted about 5 days.

Eight years ago before I learned of
Carlson’s view by reading his mono-
graph on hunger (6), I accepted the ex-
planation of hunger or normal appetite
advanced by Fletcher (7). Fletcher dis-
tinguished between a normal appetite
and a false appetite but not between
hunger and appetite. He considered nor-
mal hunger or appetite to be mainly of
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mental origin, false appetite to be often
a manifestation of stomach craving. My
observations largely seemed to support
Fletcher’s views. In 1913, I fasted 26
days, and my impression was that the
reference of hunger to the stomach
tended to disappear after about the fifth
day. It therefore seemed that Carlson
and his assistant simply did not fast long
enough to note that the reference of
hunger to gastric contractions decreases
or disappears in prolonged starvation.
Moreover, I believed that Carlson (and
Cannon’s student, Washburn) had mere-
ly found a better explanation of the de-
sire to eat which Fletcher considered
to be false appetite. A discussion with
Carlson of my experience and findings
led to his making a study of hunger on
me at the University of Chicago, while
I fasted 15 days in the summer of 1917.
Actually, observations were made daily
before, during, and after this fast and
an additional 8-day fast, or during a
total of 10 weeks in which I lived in
Carlson’s laboratory (8).

The periodic gastric or hunger con-
tractions were found to be manifested
throughout the 15-day fast, and the de-
sire to eat was always increased more
or less when the gastric contractions oc-
curred. Carlson therefore felt that his
previous view concerning the persist-
ence of hunger during prolonged star-

vation had been supported. However,
the increase in my desire to eat with the
occurrence of gastric contractions was
less after the sixth day of fasting. Carl-
son attributed this to a decrease in ap-
petite, not to a decrease in hunger,
because the records of the gastric con-
tractions showed no change. He had
previously explained in the same way
a change in sensations noted after the
second or third day of his 5-day fast.
Neither Carlson nor Cannon ever made
a clear distinction between hunger and
appetite, and, as indicated in a letter
published as an appendix to Carlson’s
report (8), I remained unconvinced
that the sensations produced by the so-
called hunger contractions represented
the basic element in normal hunger.
Nevertheless, after my fasting in 1917
I seemed to find a closer relation be-
tween the need of food, the desire to
eat, and the gastric hunger contractions
than I had found before or during the
fasting, and I realized that Carlson’s and
Cannon’s explanation of hunger would
have to be taken into consideration in
any attempt to find a better explanation.
I therefore gave my epigastric hunger
sensations close attention, especially
when I made changes in my dietary reg-
imen. Thus, in 1924 I found that the
periodic gastric contractions could be
felt without any desire to eat whatever,
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under appropriate nutritional condi-
tions. This was first noted when my
stomach became empty early in the
evening after I had deliberately eaten
a large meal of easily digested and rap-
idly absorbed food early in the day. Sub-
sequent observations made under less
extreme conditions clearly indicated that
the basic desire to eat (hunger) is more
directly related to a central need of food
than to emptiness of the stomach or the
hunger contractions (9).

Before the foregoing finding was pub-
lished, Carlson enabled me to begin a
study with the use of facilities at his
laboratory to determine whether a re-
lation existed between the secretory
activity of the fasting stomach and epi-
gastric hunger sensations. Some of the
gastric sensations seemed explainable by
simple or spastic contractions of the
muscles of the stomach, but others
seemed to involve irritation or burning
by acid. Observations on the secretory
activity of the fasting stomach were
usually made before and after observa-
tions were made on the motor activity
with the aid of an inflated balloon
in the stomach, in 1917. Variations in
the gastric acidity were then noted, but
no definite relation to the desire to eat
or to the hunger contractions was noted.
In 1925 I found that by making gastric
aspirations every half hour, data were
obtainable on both the secretory and the
motor activity of the fasting stomach,
and an interrelationship between the two
functions was revealed (/0). By alter-
nately using the aspiration method and
the balloon method of study, it became
obvious that the gastric hunger contrac-
tions were simply the final gastric emp-
tying contractions and that the number
of contractions that could be felt was
greatly increased by the presence of an
inflated balloon in the stomach. There
was no evidence that the fasting gastric
functioning was significantly altered by
the use of an aspiration tube—a con-
clusion reached after about 500 aspira-
tions; over 3500 additional aspirations
were then made. In a study made with
Kleitman it was also found that a non-
nutritive substitute for food tended to
promote the development of hunger
contractions instead of serving to pre-
vent them while basal metabolism tests
were being made (11).

At the same time that I began mak-
ing observations on the secretory ac-
tivity of the fasting stomach, in 1925,
I began making variations in my pro-
tein intake in the hope of discovering,
by chance, how protein is craved. My
attempts to live on low protein or veg-
etarian diets between 1908 and 1918
always led to the development of a
practically irresistible craving for meat.
Raw beef was greatly appreciated
under such circumstances and fully
satisfied the craving, or more than sat-
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isfied it in a few days. This craving
seemed to be an instinctive call for
more or better protein, but no expla-
nation of the manner in which the
craving was manifested and dispelled
suggested itself. However, it soon be-

' came evident in 1925 that the gastric

acidity of fasting increased with pro-
tein restriction and decreased with res-
toration of protein (/2), and when pro-
tein restriction was carried to an ex-
treme, the easily recognized protein
craving or protein hunger manifested
itself and soon became excruciating
epigastric hunger pangs (/3). These
were not directly related to the gastric
hunger contractions but took my breath
away and were first objectively record-
ed by disturbing my breathing when
a basal metabolism test was being
made. The painful sensations seemed
to be produced by irritation of the
duodenum or parapyloric region by
highly acid gastric contents when they
were being discharged from the stom-
ach. The duodenum or parapyloric re-
gion probably was also made hypersensi-
tive by the protein restriction or protein
starvation. At the same time the gastric
secretion was evidently kept at a high
level through consumption of plenty of
low-protein food.

As an alternative to simple protein
restriction, I also tried fasting in 1925
to produce protein starvation. My orig-
inal intention was to fast only 1 or 2

_days intermittently, but I took advantage

of an opportunity to serve as a subject
in a study of the effect and after-effect
of prolonged fasting on mental per-
formance (/4) and thus undertook my
longest fasts, of 33 and 41 days, respec-
tively. Prolonged fasting involves more
or less dehydration, partly because of
carbohydrate starvation, and the gastric
secretion was found to be depressed
more or less after the first few days. No
epigastric protein hunger pangs were
experienced during the prolonged fasts,
but displays of fat meat seemed almost
irresistible toward the end of the fasts.
After the fasts, the gastric acidity be-
came higher than before fasting, and I
experienced more or less protein hunger.
It also was difficult to restrict the food
intake again until after I had become
fatter than before fasting. During these
long fasts, tests were made to determine
the effect of drinking more water than
I needed (500 ml). The result was that
the gastric acidity became increased
after the water left the stomach, and the
gastric hunger sensations were also in-
creased (15).

I never tried fasting without drinking
water, but Cannon (I6) cited the experi-
ence of Viterbi, a political prisoner, who
kept a diary while he abstained from
drinking as well as eating until he died
on the 18th day. Apparently, hunger
disappeared sooner and more completely
after the first two days than would have
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been the case had he drunk water, be-
cause of the dehydration involved, and
death was hastened.

In any case, it seems of interest that
the lack of an adequate amount of an
essential food like protein is likely to
be accompanied by more pain than
starvation without any food or water.

FrREDERICK HOELZEL
6659 South Stewart Avenue,
Chicago, Illinois
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Training of College Teachers

I note in your editorial “Real pro-
fessionalism” [Science 132, 439 (19
Aug. 1960)] that the National Educa-
tion Association is now attempting to
impose state licensure and a require-
ment “to study the theory and practice
of education in the course of their pro-
fessional education” on college and
postgraduate educators.

I have long been disenchanted with
the training too many of the school
educators receive at the “teachers col-
leges,” whose curriculum is so heavily
laced with courses on how to teach but
seems so weak in the subjects to be
taught. Are we now to inflict the same
“uniformity” (or is it mediocrity) on
the collegiate instructors?

Perhaps I am too naive in my belief
that the two essential characteristics of
a good teacher are (i) enthusiasm and
(ii) thorough knowledge of and interest
in his subject.

JouN HELWIG
Hospital of the University of
Pennsylvania, Philadelphia

Brain Dysfunction

A report by Wells and Wolff [Science
131, 1671 (1960)] offers a slim but
adequate excuse for me to make some
remarks which I have been saving up
for some time.

The authors cite a fascinating experi-
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ment in conditioning of cerebral re-
sponses, finding significant differences
between “normals” and persons evidenc-
ing severe anxiety. This observation in
itself would be of sufficient interest, but
the authors have gone on to use the data
in a rather backhanded fashion to imply
that the differences must be due to brain
damage of some sort, hinting that with
sufficiently sensitive techniques, they
might “demonstrate other evidences of
impairment” which are the real, actual,
true cause of functional behavior dis-
orders and not some magical kind of
“neurosis” or “psychosis” as some peo-
ple think. Perhaps I am unfair to Wells
and Wolff, but I have heard essentially
this view expressed by enough members
of the working and teaching medical
profession to convince me that it is
widespread.

In support of this view that brain
damage lies behind every psychological
malfunction is an impressive array of
clinical information demonstrating that
psychological malfunctions can be and
are caused by certain kinds of brain
damage (although brain damage some-
times shows a disconcerting failure to
affect behavior at all). There is no evi-
dence at all to show that every func-
tional disorder is the result of structural
damage to the brain. The science least
likely to resolve this implied problem is

the science of electroencephalography.

The electroencephalograph measures
the gross electrical activity of the brain,
which results from the fields and cur-
rents generated in unknown patterns by
an unknown set of neurons somewhere
near the surface of the brain. The elec-
troencephalograph can thus detect
changes in activity of large assemblies
of neurons, and because of this and be-
cause of the complexity of the signal,
can differentiate between grossly differ-
ent patterns of U.ozin activity. In the
same manner, a high-impedance probe
inserted into the main frame of a com-
puter could be used to detect (empiri-
cally) changes in the routing and num-
ber and time patterns of electrical sig-
nals; a patient observer might correlate
these changes with certain gross mal-
functions in the computer and use them
for diagnosis, as the electroencephalo-
gram is often used.

Suppose, however, that one day the
computer technician attached his probes
and recorded the patterns of signals and
found some extreme changes which
failed to resemble any of the “normal”
traces. Should he decree an emergency
operation? Perhaps, or perhaps not; he
will have to find out first (i) whether
there is a mistake in the program so
that the computer has started dividing
by zero; (ii) whether a new type of

program is being used so that the pat-
terns of activity are not typical of the
usual sort of program; (iii) whether the
machine has been told to do something
it cannot do; and (iv) whether any of
the other things which can have the
observed effect without failure of any
part of the machine (and there would
be many of them) have happened. True,
certain typical disorders are likely to
have typical effects on the “electrohard-
wareogram,” so that after one has ob-
served the coincidence enough times he
feels confident in making certain diag-
noses, but it is entirely possible, if not
probable, that merely by programming
the machine just so one could simulate
a tumor in a transistor or a lesion in a
loop.

A medical student once protested to
me, after listening to some of my
propositions concerning a model for
behavioral organization, “But you can’t
know anything about function without
knowing structure!” In the brain, I sus-
pect that the opposite is true: you can’t
know anything about structure (that is,
organization) until you first know func-
tion (what the structure does). I suspect
that the medical student sometimes uses
machines of which he understands the
function considerably better than the
structure, and I know for fact that even
some of the most sophisticated of com-
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puter users may well consider a study
of flip-flops, diode storage times, and
bit density on tape a waste of their
time, leaving that to those who want
to build, not use, computers. The best
way to learn how computers work is
certainly not to start by studying the
metallurgy of copper wire, vacuum tube
or transistor theory, and the quantum
mechanics of conduction processes. One
could know all that there is to know
about these “fundamental” aspects of a
computer and still be completely, or at
least largely, ignorant of the various
functions which a computer can carry
out so usefully. One could know all there
is to know about synaptic processes,
cell metabolism, and the routing of im-
pulses through the brain and still not
be able to make heads or tails of what
the blamed thing is for. Only through
a thorough analysis of the things which
people can do, and orderly construction
of a model representing these functions
and their interrelationship, can one un-
derstand “brain activity.” Only then can
one group the various structures he has
found and has yet to find into meaning-
ful assemblies which tell him anything,
which bear any comprehensible rela-
tionships to each other. I stood by once
and heard a neurosurgeon comment to
a colleague, during a cleaning-up proc-
ess where a brain tumor had been,
“Look there—that’s all good brain.”
This might be called the simplest con-
cept of function; as long as there’s
enough good brain left to secrete be-
havior, you’re OK.

I don’t claim that psychologists or
cyberneticists have yet published any-
thing that is very helpful in helping us
understand brain structure, but I will
assert that no neurologist has ever pub-
lished anything (limited sample admit-
ted) that helps us understand why our
neighbors’ children are so inferior to
ours,

Behavioral science and neurology are
still a long way apart, and the attitude
of many neurologists toward the psy-
chological approach is no help in getting
them together. The childlike faith that
sufficiently fine measurement and suf-
ficiently thorough chemical analysis
will explain behavior may sustain one
through periods when nothing seems to
explain anything, but it is a faith, not
a fact, and ought not be referred to as
if it were proven and self-evident. The
essence of science is measurement, and
measurements yield numbers; the num-
bers remain numbers until some human
being fits them into his concept of a
system which performs certain func-
tions; only then do the numbers mean
anything at all. And if the human being
had not started with some guess about
function, he never would have made a
meaningful measurement.

I argue, therefore, that not only is
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the functional approach essential and

prerequisite to understanding of any .

structure but that any scientist who does
more than fill catalogs full of numbers
uses the functional approach all the
time, willy-nilly. He does so because
that is one of the functions which hu-
man beings are built to carry out,
WiLLiaM T. POWERs
4024 Bluebird,
Rolling Meadows, Illinois

William Powers states a viewpoint
which we support and have done much
to document. Our only regret is that he
should have misinterpreted the state-
ments made in our original communica-
tion and have attributed to us a position
which we deprecate. Far from implying
that the differences in “normal” and
“anxious” subjects “must be due to brain
damage of some sort,” as Powers de-
duced, we stressed that “studies of the
microscopic structure of the nervous
system have revealed no significant
changes in the brains of persons suffer-
ing from the common neuroses and
psychoses.” The remainder of our com-
munication presented evidence that one
might be able to measure electrograph-
ically dysfunction in this group of
chronically anxious subjects who have
no known demonstrable damage to
structure. Although Powers purports to
find us hinting that structural damage
is the cause of neurosis or psychoses,

there is no such statement or suggestion

anywhere mentioned or implied; nor in- .

deed do we subscribe to such a view.
Our brief report concerned one elec-
trographic method which might be used
to evaluate brain function or dysfunc-
tion, regardless of the basis of the im-
pairment. We would reaffirm our orig-
inal statement that “perhaps more sensi-
tive methods of measuring responsive-
ness in the electroencephalogram may
demonstrate other evidence of impair-

ment [of function] in the ‘functional’ .

disorders of the brain.”
CHARLES E. WELLS
HaroLD G. WOLFF
New York Hospital—Cornell,
Medical Center, New York, New York

Conversions

Pembroke J. Hart in his letter on con-
versions [Science 132, 256 (22 July
1960)] uses a conversion factor of
1.1516 statute miles per nautical mile.
This is the factor given in most current
reference works, yet since 1 July 1954
the Department of Commerce and the
.Department of Defense have been using
the international nautical mile, defined
as exactly 1852 meters, for which the
conversion factor is 1.1508 statute
miles per nautical mile.

Prior to 1 July 1954 the United
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States used a nautical mile of 6080.20
feet (1853.248 meters). The interna--
tional nautical mile at the time of its
adoption by the United States was
equivalent to 6076.1033 U.S. feet, but
effective 1 July 1959 the United States
adopted the international yard, equiva-
lent to 0.9144 meter. Therefore the in-
ternational nautical mile is now equiva-
lent to 6076.11549 international feet.

It is apparent that the term nautical
mile is ambiguous and, when encoun-
tered in a scientific paper, is difficult to
interpret. As Hart points out, conver-
sions. in the metric system are much
simpler. _

I suggest that the use of nautical mile
be restricted to air and surface naviga-
tion, where it has real value, and that
metric distance units be used in space
flight and rocketry.

WiLLiaM H. ALLEN -
5223 MacArthur Boulevard, N.W.,
Washington, D.C.

Pembroke J. Hart, in his letter on
conversions, evidently used for his con- -
version the “old” nautical mile, which
for the United States was 6080.20 feet
and for the British, 6080.0 feet. The
former would give his ratio of 1.1516
(1.15155).

The “new” nautical mile or interna-
tional nautical mile, as defined by the
International Hydrographic Bureau, was
adopted by the United States on 1 July
1954; this length is 6076.1033 feet (1),
and the ratio is 1.1507575. -

' H. RoBERT DURSCH
Skagit Valley College,
Mount Vernon, Washington

Reference

1. N. Bowditch, New American Practical Navi-
gator, (Government Printing Office, new ed.
Washington, D.C., 1958), p. 65 (U.S. Navy
Hydrographic Office Publ. No. 9).

P. J. Hart’s letter complaining about
two instances of imprecise conversions
from metric to English units is meant
to point up one of the advantages of
converting to the metric (decimal) sys-
tem universally. I wish to use it for a
different lesson. We should rid ourselves
of the pedants who translate a news
item about a 4540-kilogram spaceship
into 10,009 pounds, as well as the
squares who round off the conversion
factor and come out with 9988 pounds.
I don’t have access to the original re-
port but suppose that it came out of
the U.S.S.R. as a news item, not as a
scientific datum. The aim was to com-
mand admiration, not to provide a basis .
for computing the burning time of the -
rocket motor. Rendered into English
(U.S.), the weight of the satellite, as a
news item, is 5 tons.

Now for the generalizations: (i) “If
you wish to have what you say remem-
bered, put it in the words that your
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hearer will remember it in.” (ii) Great-
er precision is not warranted in the
statement than is available in the data.
Hart missed the opportunity to be an
exemplary pedant; instead of arriving
at 10,009 pounds from the handbook
table he could have used the precise
conversion factor and come up with

10,008.98542814 pounds.
R. R. NEWELL

50 Yerba Buena Avenue,

San Francisco, California

Humane Treatment of Animals

The bill S. 3570 recently introduced
into the Senate by Senator Cooper and
others, “To provide for the humane
treatment of animals . . .,” has been
strongly attacked both in Science [132,
7 (1960)] and in the Bulletin of the Na-
tional Society for Medical Research.
These attacks have given what I think
to be a false idea of the nature and
intent of the bill, and of the motives of
its sponsors, and prompt me to make a
carefully considered statement of my
own opinion.

The issue of humane treatment itself
is a moral one: To what extent are we
justified in inflicting pain and discom-
fort on other organisms in our search
for knowledge? Bill S. 3570 takes the
position “that living vertebrate animals
used for scientific experiments shall be
spared unnecessary pain and fear; that
they shall be used only when no other
feasible and satisfactory methods can
be used to ascertain biological and scien-
tific information for the cure of disease,
alleviation of suffering, prolongation of
life, or for military requirements; and
that all such animals shall be comfort-
ably housed, well fed, and humanely
handled.” This is a statement with
which, I think, most biologists would
agree in principle; personally I should
feel more comfortable if the words po-
tentially valuable were inserted after the
words scientific information, but I think
that the efforts of the National Society
for Medical Research, the Animal Care
Panel, and the American Physiological
Society over the past several years have
been directed toward the general aims
stated above.

The second issue posed by the bill
is a practical political one: Granted
that humane treatment is desirable, is
legislation, and in particular this legis-
lation, the best-means to assure it? The
alternatives would seem to be volun-
tary action by the investigators or local
control by individual communities. The
charges recently brought against Stan-
ford University and the College of
Medical Evangelists in California show
that local action under the influence
of extremist pressure groups may still
endanger medical research; it seems
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probable that the existence of federal
legislation of the type proposed in
S. 3570 would do much to protect
laboratories against this sort of local
attack. The question of voluntary action
is a more debatable one. In my own
experience I have never come across an
instance of wanton cruelty to experi-
mental animals, but I have encountered
numerous cases of neglect due to cal-
lousness, inadequate facilities, inex-
perience, or carelessness; again, it would
seem that S. 3570 would help to elimi-
nate such instances.

The reasonable objections which
have been made to the specific provi-
sions of S. 3570 are well summarized
in the Science editorial: “Advance ap-
proval of experimental plans by the

Department of Health, Education, and
Welfare, burdensome record keeping,
annual or more frequent reports to
HEW, additional costs . . . and a new
and unnecessary amount of red tape.”
As I read the bill, it seems to me that
the requirements are not greatly be-
yond those now in force. Every applica-
tion for federal research funds requires
submission of an experimental plan
which is approved by a panel of scien-
tists. I hope that all of us who publish
results of animal experiments do at
least the amount of record keeping
specified by the bill. Every federal re-
search grant now requires an annual
report. The only additional features are
that the experimental plan must specify
what animals are to be used and what
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type of experiments. are to be per-
formed; there is nothing in the bill
requiring advance approval of every -
minor change in experimental pro-
cedure. The report, also, must specify
the animals used and the procedures
employed, but there is nothing in the
bill to say that this must coincide exact-
ly with the plan proposed. Compliance

“with the provisions of the bill will cost. -

more, insofar as the existing labora-
tories do not provide adequate facilities
for the animals used, but this should
result in better experimental results as
well as more humane care. -

The National Society for Medical
Research has devoted much attention
to the provision for inspection of facili-
ties and for certificates of compliance
with regulations to be laid down by the
Secretary of Health, Education, and
Welfare; this is presumably the red
tape with which Science is concerned.
At present, every institution receiving
grants from federal agencies is visited—
or if you wish, inspected—by officers
of those agencies. On the basis of past
experience, I think that we have nothing
to fear from these officers,  who have
abundantly demonstrated that their
main aim is to further research of the*
highest quality. Any regulations which -
HEW might lay down under an act of
the sort proposed would, I think, not
depart from this aim. In any event, the
bill gives no police powers to HEW or
anyone else, so that work sponsored by
any but federal agencies would not be’
in any way affected.

_In sum, I cannot find in this bill the
evils which the National Society for
Medical Research or Science profess to
see, and I would urge my colleagues
who are interested in animal experimen-
tation, humane treatment, or both, to
read the bill with care, to make their
own appraisals on the basis of their own
judgments, and to communicate these
judgments to their representatives in the
Congress. :

BRADLEY T. SCHEER
College of Liberal Arts,
University of Oregon, Eugene

I read with considerable interest your
article on the Cooper bill, S. 3570
[Science 131, 1659 (1960)]. It seems
a holy and ennobling thought that our
animal friends should be generously
accorded some measure of protection
from our mighty and benevolent gov-
ernment. Your article, however, re-
ferred simply to experimental “ani-
mals”; I should hope that the sponsors
of this bill were more explicit in their
definition of the organisms to be pro-
tected. Do they include viviparous
mammals only? mammals only? warm-
blooded vertebrates only? vertebrates
only? chordates only? vertebrates and
invertebrates, including protista and
bacteria? vertebrates and invertebrates,
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