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@ first in precision optics

PRADO
MICROPROJECTOR

The extreme brilliance, clarity and defini-
tion in screen images from the well-known
PRADO make it readily convertible from
standard 2x2 (Model 500) or 234" x234"
(Model 66) slide projector to microprojector.

This portable unit may be carried easily
from room to room and used wherever
there is an electrical outlet. Light from the
500-watt lamp, projected through as-
pheric condensers in the blower-cooled PRADO, as microprojector
PRADO, gives an image quality ideal for
use in classroom or conference room.

For microprojection, the special micro-
attachment simply slides onto the power-
condenser housing. The attachment
provides an object stage and adjustable
condenser lens with helical focusing. A
similar attachment is available which
allows the stage to be placed in a horizon-
tal position to accommodate wet mounts.
The revolving nosepiece holds three objec-
tives: 3.5x, 10x, and 25x. The high power
objective is equipped with a spring- |
loaded mount. PRADO, as standard slide projector 20237

A reputation for integrity and a tradition of service have led thousands of scientific
workers to bring their optical problems to Leitz. If you have problems in this field,

why not let us help you with them?
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E. LEITZ, INC., Dept. SC-520
468 Park Avenue South, New York 16, N.Y.

See your Leitz dealer and examine these Please send me the Leitz brochure.
Leitz instruments soon. Write for infor- NAME
mation,

STREET,

CITY, ZONE, STATE,

D . S S — = — = —

r--——-—————-l

E. LEITZ, INC., 468 PARK AVENUE SOUTH, NEW YORK 16, N. Y.
Distributors of the world-famous products of
Ernst Leitz G.m.b. H.,, Wetzlar, Germany—Ernst Leitz Canada Ltd.
LEICA CAMERAS ' LENSES - PROJECTORS . MICROSCOPES - BINOCULARS



For Your Fall College Classes—
Teacher-Endorsed Saunders Texts

Frobisher—

FUNDAMENTALS OF
MICROBIOLOGY

“I use this text because it is by far the most complete and
yet easiest to use for an introductory year course. The
students like it, too, which is a good recommendation in
itself.”—Assistant Professor of Biology, Virginia

“The incorporation of excellent photomicrographs, discus-
sion of new techniques, such as the Millipore filters, and
the enlargement and modernization of the latter chapters
on special taxonomic groups of bacteria make it extremely
suitable for other advanced courses beyond introductory
bacteriology.”—Assistant Professor of Biology, Penna.

“Frobisher has always been my favorite microbiology text.”
Associate Professor of Bacteriology, Washington, D.C.

By MARTIN FROBISHER, JR., Sc.D., Special Consultant, Laboratory Branch,
Communicable Disease Center, U.S. Public Health Service; formerly Asso-
ciate Professor of Bacteriology, Emory University Medical School; formerly
Associate Professor of Bacteriology, Johns Hopkins University. 617 pages,
6” x 914", with 224 illustrations, some in color. $6.50. Sixth Edition!

Luder, Vernon & Zuffanti—
GENERAL CHEMISTRY

“The development of the concept of atoms from the be-
havior of substances is quite good. We find that our entering
students are not prepared to start with atomic structure as
most of the other modern textbooks require.”

Head, Chemistry Department, North Carolina

“The chapter on acids and bases remains the best in any
elementary text.”
Associate Professor of Chemistry, Wisconsin

“The presentation of such topics as polymerization (includ-
ing silicones) and carbodydrates further recommends the
book.”—Professor of Chemistry, Indiana

By WiLLiaM F. LubER, Ph.D., Professor of Chemistry; ARTHUR A. VERNO

Ph.D., Professor of Cixemist(y; and SAVERIO ZUFFAN"’["I, Professor of Chenb;z
istry, Department of Chemistry, Northeastern University, Boston, Mass.
582 pages, 6” x 9%4”, with 149 illustrations. $6.75. Second Edition!

boo‘\s,

Maximow & Bloom—

TEXTBOOK
OF HISTOLOGY

“So far as this department is concerned there is no other
textbook in histology. Maximow and Bloom so far outranks
the others in description, clarity, illustrations and readability
that I feel it will be the No. 1 book in this field for a long
time to come.”—Professor of Biology, Oklahoma

“The inclusion of much physiological material along with
the strictly descriptive histologic detail is very valuable to
the students.”—Associate Professor of Biology, New York

“Splendid in all respects. It is the authority on normal
histology which I have found most ‘usable’ from the stand-
point of histopathology.” '

Chairman, Department of Pathology, Pennsylvania

By ALEXANDER A. Maximow, Late Professor of Anatomy, University of
Chicago; and WILLIAM BrLooM, Professor of Anatomy, University of Chi-
cago. 628 pages, 7” x 10”, with 1082 illustrations on 631 figures, 265 in
color. $11.00. Seventh Edition!

Estok—
ORGANIC CHEMISTRY

“An excellent book for a one semester course in organic
chemistry. The illustrations and diagrams are particularly
good.”—Associate Professor of Chemistry, Massachusetts

“The section on polymers is well done. Most students are
curious as to what such terms as dynel, orlon, teflon, etc.
encompass. Estok makes good use of the space allotted to
this subject.”—Head, Department of Biochemistry, Maine

“A {eature missing in some books is Estok’s strong adherence
to balanced equations, an essential for the beginning student
in organic chemistry.

Associate Professor of Biological Chemistry, Michigan

By GeorGe K. Estox, Ph.D., Associate Professor of Chemistry, Texas
Technological College, Lubbock, Texas. 275 pages, 6” x 9%4”. $5.50.

Names available on request

aand“s W. B. SAUNDERS Company, West Washington Square, Philadelphia 5

BOOKS GLADLY SENT TO COLLEGE TEACHERS FOR CONSIDERATION AS TEXTS

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; foreien postage, $1.50; Canadian postage, 75¢.




This advanced instrument gives more usable information
... faster...than any other infrared instrument or method

You’ll find Perkin-Elmer’s new
Model 221-G Prism/Grating Spectro-
photometer unequalled in accuracy,
speed, convenience, reliability.

Whether your laboratory is respon-
sible for identifying unknowns, deline-
ating structures, making quantitative
determinations — whether checking the
progress of syntheses or performing
quality control—the Model 221-G lets
you do the job with unsurpassed speed
and accuracy.

Work with the Model 221-G will give
you continuing assurance you have pur-
chased the finest infrared instrument
available...with an unmatched combi-
nation of features:

This spectrum of Indene, 99% pure, was run on the standard NaCl prism
infrared spectrophotometer. The thickness of the sampling cell was
.025 mm. Spectral prasentation is linear in wavenumbers.

avtomatic gain control—for accurate
measurements in regions of reference
beam solvent absorption

programmed scanning and speed sup-

pression —essential to accuracy at high
scanning speeds

high resolution throughout range —with
largest choice of prism interchanges,
plus the unique Coates prism-grating
interchange

unbroken spectral data presentation —
continuous spectrum over entire range

selected, without gaps or overlaps.
wide wavelength range—unlimited free-
dom to work from .5 to 40 microns

In addition, you have available the
widest range of sampling accessories;
P-E’s Applications Engineering backup;
fast, expert service.

Complete details have appeared in re-
cent issues of P-E’s quarterly INSTRU-
MENT NEWS. For your copies of these
articles, write us at 910 Main Avenue,
Norwalk, Connecticut.

INSTRUMENT DIVISION

Perkin-Elmer Gynn

NORWALK,

CONNECTICUT

Linear wavenumber spectrum of the same sample, same cell thickness, run
on a new Perkin-Elmer Model 221-G prism/grating spectrophotometer.
Note improvement in resolution over that obtained in other run.
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For the Babcock & Wilcox Company:

a Burroughs 205 computer backed the

team that introduced

atomic power to the merchant fleet...




wnother Burroughs computer
s helping build one of the

vorld’s largest steam boilers...

Iistory has already earmarked July 21, 1959,
1 remembrance of launching the N. S.
avannah—the world’s first nuclear merchant
aip. This graceful queen of the seas may
rell be the precursor of a vast atomic mer-
hant fleet—ships operating quietly and effi-
iently on nuclear engines.

‘et months before touching water, the
avannah’s nuclear propulsion system was
btaining hundreds of “trial runs” on a
urroughs 205 computer at The Babcock &
Vilcox Company’s Atomic Energy Division
1 Lynchburg, Virginia.

ong before the vessel was launched these
smputer runs predicted changes that were
» take place in the heart of the nuclear reac-
»r. With the aid of these data, decisions were
1ade as to the optimum size of the reactor,
1e lifetime of the fuel elements, amount of
1el needed, approximate costs and myriad
ther specifications.

f course, a simulated run could have been
iade with a desk calculator—but it would
ave taken one year to complete a single run.
he 205 has completed the same job in just
few hours.

his is the latest installment in a success
ory that started in November, 1955 — the
istallation date of the Burroughs 205 at the
tomic Energy Division. Aside from the
. S. Savannah project, the same computer
mtributed immeasurably to other reactor
esigns, and other engineering work involv-
1g stress and thermal calculations, plus cost

Burroughs Corporation

accounting data processing.

A recognized pioneer in the application of
electronic data processing equipment, B&W
was one of the first companies to develop its
own automatic programming system. The
effect of this powerful programming aid-—
called DUMBO—is to extend the capabilities
of the 205 to hundreds of engineers without
special knowledge of computer characteris-
tics and techniques.

B&W engineers at Lynchburg are now able
to write a plan for the computer to follow;
DUMBO then automatically translates the
plan into 205 language for electronic data
processing.

With valuable 205 experience on design
problems of a different nature, B& W’s Boiler
division (at Barberton, Ohio) has now
installed a larger Burroughs 220 computer
system to handle its increasing activities.
Now in the design stage, with the aid of the
220, is one of the largest steam boilers ever
conceived. When finally erected, the new
steam boiler will stand as high as a 22-story
skyscraper, produce 4,900,000 pounds of

steam per hour, and generate sufficient power ’

to light a city of 5,000,000 population.
Whether designing mammoth power equip-
ment or a small industrial boiler, the
Burroughs 220 has become a vital tool from
initial bid through final design. The Burroughs
220 is helping to win orders with fast-but-
realistic proposals, slashing costs and lead
time at every possible opportunity.

and still another is speed-
ing a vast research and

development program

B&W, whose product range includes tubular
products, refractories, and marine boilers, as
well as stationary steam generators, is also
spearheading the development and construc-
tion of nuclear stationary and marine pro-
pulsion power plants. In all these programs,
B&W depends upon the most modern ana-
lytical processing equipment.

At the company’s Research and Develop-
ment Center based in Alliance, Ohio, a third
Burroughs computer has recently gone “on
the air.” This Burroughs 205 was purchased
to process data for a variety of research ex-
periments in the fields of heat transfer, fluid
flow, stress analysis, and thermodynamics. Its
immediate impact has been to free creative
engineering talent from routine calculations
and to reapply valuable human resources to
the pursuit of new sources of economical
energy. This 205 has already developed
research data otherwise inaccessible.

All three Burroughs computers are helping
B&W to meet a wide range of the nation’s
power requirements in the most efficient and
economical way possible. Hundreds of other
industrial and commercial users are confirm-
ing similar experiences.

Burroughs’ complete line of electronic data
processing equipment is backed by a coast-
to-coast team of computer specialists, able to
advise on how Burroughs can help you in
your business. For additional information,
write General Manager, Data Processing Sys-
tems Group, Detroit, Michigan.

“NEW DIMENSIONS/in electronics and data processing systems”



3 out of 400 power supplies

listed in the BIG, NEW SORENSEN ‘“Power Supply Handhook and Catalog™

32-pages of important specifying data on...

o Regulated d-c supplies e Frequency changers (variable frequency power sources)
o High-voltage products —to 600 kv e Miniature transistorized inverters and con-
verters e Line-voltage regulators.

More than 400 models are covered . .. plus important technical selection and
application data. Write for your copy of the new Sorensen catalog today. Sorensen
& Company Inc., Richards Avenue, South Norwalk, Connecticut. o.12

CONTROLLED
POWER
PRODUCTS

«+..the widest line lets you make the wisest choice
1468
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@ Cooke laboratory microscopes . . . superior optical

performance . . . clean design . . . precision construction . . .

for maximum operator convenience and efficiency . . . for long-term, trouble-free service.
Manufactured at York in England . . . specifications on all models available on request.
Brorocicar BY2L (illustrated upper left), 30X to 1000X, $435.
METALLURGICAL BT?2 (illustrated upper right), 100X to 1000X, $489.

SterEOScoPIC B1683, 20X fixed magnification, built-in focusable illuminator, $165.

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



MOLECULAR
DISTILLATION

With this simple-to-operate still you may...

e explore falling agitated film evaporation
and distillation,

o distill materials with molecular weights
ranging from 200 to 1250 weight (hydro-
carbons) and some materials to 4000 mo-
lecular weight (silicones and halocarbons),

e deglycerinate and distill mixtures of mono-,
di- and tri-glycerides

o distill tall oil

o distill paraffin from slack wax or petroleum
residue

e deodorize oils,

o remove color bodies from materials of high
molecular weights.

ASCO “50”

ROTA-FILM
STILL

- Hundreds
now 1m use!

FEATURES

e Batches from 10 ml to 20 liters

e Vacuum range from atmospheric to
1 micron Hg.

o Temperature range to 450°C.
e Teflon or carbon rotor-wiper blades

o Stainless-steel (18-8 type 304) wiper-
holders (Available with Hastelloy B)

o Continuvous or batch feed

Write for folder
for more details
and description

e All parts made of glass except
wiper-holders and top plate

e UNITS MAY BE COUPLED FOR
FRACTION ATION.

Fields of investigation heretofore made
prohibitive through use of highly expen-
sive investigative techniques can now
be explored with this simple-to-operate
molecular still. Since the “50” still is the
laboratory counterpart of the large com-
mercial Rota-Film Still, results obtained

may be duplicated on a commercial scal $ 0 O
“ o ST * comPLETE For onLy T S391

Write: Dept. S-520

als
C
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Dual tool for botanical-physiological research...the Beckman Model 15-A Infrared Analyzer is a
versatile instrument of high accuracy, quick response. In photosynthesis studies for sensitive measure-

ments of minute quantities of CO; or H;O...in clinical medicine for measurements of CO and acetylene

in pulmonary diffusion capacity studies...the 15-A has established itself as the standard instrument,
because of these important advantages: Response speed of 0.5 sec. to 90%...usable with a galvanometer

data recorder...accuracy is +1% of scale...sensitivity up to 0.1 ppm with full scale ranges from ppm to
100%...choice of window materials and sample cell lengths to suit any analysis...simplified design for
continuous operation with minimum maintenance. % For information on specific applications, contact g"“'“qg,
your Beckman sales office. Or write today for Data File 38-21-10. Beckman' %%T..Ssé
Scientific and Process [ Instruments Division  %s.08

Beckman Instruments, Inc.
2500 Fullerton Road, Fullerton, California



Today’s most efficient still
is today’s most compact still ...

STERIL-AQUA" ¢

Here’s a new water distillation process for industry that offers you greater
efficiency in 14 the space of conventional units!

The Castle STERIL-AQUA produces pyrogen-free water direct from boiler
steam . . . and at less cost than any other still. It requires less steam, radi-
ates less heat, and needs far less maintenance.

@ Most important, STERIL-AQUA operates consistently at or above rated
o capacity and produces distillate of purity equal to or surpassing USP XV
standards. Models from 5 to 500 gph. Call your Castle dealer or write
for full details.

Write, too, for de-
tails on Castle’s new
Orthomatic Steam p
and (shown above) LIGHTS AND STERILIZERS
Sterox - O - Matic
Ethylene Oxide Gas WILMOT CASTLE CO., 1713-5 E. HENRIETTA RD., ROCHESTER 18, N. Y.

Sterilizers.

1472 SCIENCE, VOL. 131



OTHER

1OD| DS

WHAT'S IN ' AR 10DIDES
MALLINCKRODT Tl;e A:ul:rme;suz 'om
POTASS|UM o allinckro 205

integrity which

IODIDE AR... goes into every Hi03

Analytical Reagent! NH4l
BESIDES Ki?Z2 Through nine dec- cdl
ades, Mallinckrodt :
~ has built a reputation CoMisl
for delivering depend- f
able chemicals that meet
the exacting standards re- Holz
quired for analytical pro- CHsl

cedures. If it's a Mallinckrodt

AR® . .. you know it's right! K03
E Three factors behind Mallinckrodt’s _ K
USE AR’s AS tre:‘;»u.fczt:onk.IclIre: a |::Igth ?egrefe t:f Nal03
echnical skill.... ability to put this

fris s cHRACAL), skill into practice . .. and the determi- NalO4
TOO...AVOID nation to reach predetermined goals Nal
PRODUCTION AND without compromise —three reasons why
QUALITY PROBLEMS more chemists specify Mallinckrodt AR’s.

Mallinckrodt distributors are ready to give you
fast service on AR’s and other laboratory needs.

Linking
Chemistry

To Industry

ST. LOUIS « NEW YORK

20 MAY 1960 1473



Torsion’s 3rd New Dial Balance
CUTS WEIGHING TIME 60%

Torsion’s dial
makes
the difference

With Torsion’s new 500 gram capacity balance you can make
three times as many weighings per hour as before. Here’s why:

Conventional laboratory balances use a graduated beam and
slide weight for ““fine” weighing after the weight has been
determined to within 10 grams. Under the old procedure the
balance is arrested, slide weight positioned, balance released,
balance comes to rest, position of indicator noted, balance
arrested again, slide weight repositioned and so on until the
weight is determined within 0.1 gram.

All this time consuming “cut-and-try” procedure is replaced
with a simple graduated dial which can be turned without
arresting the oil-damped balance. This means that the time
consuming part of the weighing (below ten grams) can be
“dialed-in”’—and in }4 the time.

UNCONDITIONAL GUARANTEE

In keepingwith Torsion’s Million-Plus construction, the new
Dial mechanism retains its original accuracy after more than
a million weighings. That’s why Torsion Balance has uncondi-
tionally guaranteed the accuracy of the entire Dial mechanism.

‘f Torsion Laboratory Balance DLTS
Capacity: 500 grams
Readability of Dial: .02 grams

Other Torsion Dial Balances

Model DLT2
Capacity: 120 grams
Readability of Dial: 2 mg:

Model DLT2-1
Same specifications
as DLTZ2 but has scoop
for seeds or other
bulky material.

7. Torsion Balance ¢, ofé

Main Office and Factory: Clifton, New Jersey ® Sales Offices: Chicago, San Francisco




- ——————————————————---————————-----—----\

AUTOMATIC RECORDING TITRATOR

SCIENTIFIC INSTRUMENTS MODEL AT-2A
now — RECORD all potentiometric titrations AUTOMATICALLY!

No longer is it necessary to expend valuable man-
hours on tedious, point-by-point potentiometric titra-
tions. Here is a single instrument that both performs
and records variable and constant pH titrations —all
automatically!

Speeds time-consuming measurements to free chem-
ists for more productive efforts. And it's accurate to
*0.02 pH units or =1.2 millivolts.

CAPABILITIES

= Automatic recording pH stat for reaction rate studies

* Records variation in pH or EMF as a function of
titrant added

* Titrates to any pre-set end point

* Records first and second derivative titration curve

* Performs automatic titrations in aqueous or
non-aqueous media: Acid-base reactions — Oxidation-
reduction reactions — Precipitation reactions —
Complex-ion reactions

= Automatic process control, lab or industry

FEATURES

* Internal calibrator to check titrator’s response

* Titrant addition rate adjusts automatically as
end-point approaches

* Variable titrant delivery rate and chart speed

* Automatic cutoff for unattended operation

* Interchangeable burets for micro and macro titrations

* With plug-in differentiator, pH or EMF is displayed on
meter as recorder plots first or second derivative curve

* Adjustable recorder span; maximum sensitivity
2 pH or 120 mv full scale

records

of typical
functions -
oy model
AT-2A

TIME
TITRANT VOLUME

TITRANT VOLUME

w
H
=
g
>
=
z
<
4
14
F

PH TITRANT VOLUME QdpH/dv
Typical Variable pH Titration Typlcal Constant pH Titration Typical First Derivative Titration Typical Precipitation Titration

ROTATING CYLINDER VISCOMETER

for true intrinsic viscosity measurements at extremely low shear rates...

SCIENTIFIC INSTRUMENTS MODEL RV-2 Here is a Couette viscometer so sensitive, it

measures viscosity on the plateau approach-

* Coaxial rotating cylinders ing zero shear rate, virtually eliminating the
distribute shear rate evenly need to extrapolate to zero.

* convenient sample Changing MAIL THIS CARD FOR MORE INFORMATION...

» Electrostatic restoring torque o e e e s
eliminates torsion wire and
mechanical spring problems | SCIENTIFIC INSTRUMENTS

* Rapid, simple changing of I Please send me specifications and data on:

————————————————-——————-————-———-——-———--—--——_-——-—- ~\

shear rates |1 O Model AT-2A Automatic Recording Titrator
l [0 Model RV-2 Rotating Cylinder Viscometer
I My application is.

|

l Name. Titl Dept
SCIENTIFIC INSTRUMENTS I comprny e °P
A Division of Polarad Electronics Corporation 5 | Address
43-20 34th Street, Long Island City 1, N. Y. i

City. Zone State.

’
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- SAVING . .. VERSATILE
built-in SAFETY FEATURES

on microscopy, plant tissue studies, more- stable
icult substances into solution . . . the toughest homog-
expedited with the VirTis ‘45’ Hi-Speed Homogenizer
he VirTis ‘23’ Economy Model (23,000 rpm). These
trouble shooters have wide application industrially, as
linical laboratory.

emulsio
enizing
(45,000
fast opera
well as in

Interchang

micro and macro shafts and flasks are an economy . . .
permit the

mplishment of -a wide range of tasks with samples from

0.2 ml. to ml.
A patente on and Stainless Steel Aerosol-Free assembly keeps the
operator s om dangerous aerosols during processing . . . and irre-

placeable
heat hazard

es are safe too! A friction-free top drive design eliminates
d troublesome leaky gaskets.

bs, easy to position clamps, and base alignment are
, fast to set up . . . and speaking of speed . . . the
tors designed to deliver high torque under load.

The hea e _cooling cup provides clear visibility during oper-

Blades, shaft, flask, and aerosol-free assembly can be sterilized as a unit
in the autoclave.

ion ground, razor sharp blades of 18-8 'stainless steel are-

The VirTis 45" Homogenizer. ..

time tested, versatile instrument now
standard equipment in the research lab-

oratory. Its 1/5 hp motor has variable

speed control from 100 to 45,000 rpm.
The homogenizing assembly consists of

" 18-8 stainless steel blades and shaft,

Pyrex brand glass flask, and inert Teflon
cap. Assembly can be steam sterilized and
cannot impart toxic impurities to valuable
samples. Available as the Micro Model
45" for 0.2 - 1.0 ml. samples or the
Macro Model "’45° for 20 - 400 ml.
samples. Either model will handle all vol-
ume levels between 0.2 - 400 ml., using
appropriate interchangeable accessories.

The VirTis “23"" Homogenizer. ..
economy model hi-speed homogenizer. Its
1/20 hp motor has variable speed control
from 100 to 23,000 rpm. Produces excellent
results in the volume range of 0.2 - 200
ml. Available as the Micro Model “23"* for
0.2 - 1.0 ml. samples or the Macro Model
23" for 20 - 200 ml. somples. Either
model_will handle all volume levels between.
0.2 - 200 ml. using appropriate inter-
changeable accessories.

For full delails and name of nearest distributor, write:

The VirTis Company, Inc., Gardiner, New York




. . . and now there are

7 BECKMAN pH METERS

—all stocked by “SGA”

POCKET pH METER
H-3600—$99.50

ZEROMATIC
H-4900—$310.00

NEW MODEL g

72

MODEL N-1
H-4600—$%310.00

FAST .. ACCURATE ... LINE-OPERATED . .
COVERS FULL 0-14 pH RANGE!

Every laboratory requiring fast, accurate measurement of acidity
or alkalinity will be pleased with the Model 72—a reliable, line-

MODEL N-2
H-4600-5 operated instrument for rapid, accurate pH measurements of liquids,
$360.00 pastes, and semi-solids.

Model 72 permits direct reading over the full 0 to 14 pH range,
as well as millivolt measurements from 0 to =500 (1000 mv by displacing
MODEL G zero). Accuracy is £0.1 pH; repeatability =0.05 pH. Easy to operate. Three
:;::?o conveniently located controls govern asymmetry, temperature and function.

) Ruggedly constructed. A broad selection of electrodes is available. Write for
bulletin 776. In fact, why not send for literature on the entire line?

H-4800X Model 72 pH Meter—complete with combination electrode, electrode holder assembly,
electrode rod, electrode holder stop, and 1-pint of pH 7 buffer, for 115 volts, 50/60 :ycles A.C.
Size: 5” high x 6” wide x 9" deep. Weight 5 Ibs. Brice o e ...$175.00

An 8th Beckman pH Meter, similar in appearance to the Zeromatic, will be available soon.
Called the MODEL 76 EXPANDED SCALE, it's a highly stable, direct-reading, line-operated,
push-button instrument for making extremely precise pH and millivelt measurements. Cat. No.
MODEL GS H-4875X, Price $445.00. Write for bulletin 777.

H-3747—$625.00

CIENTIFIC LABORATORY. ..
LSS tINSTRUMENTS
NP RaAaRATOS ¢ CHEMICALS
BLOOMFIELD, NEW JUERSEY ¢ GLASSWARE
Branch Sales Offices: Albany 5, N. Y. « Boston 16, Mass. * Elk Grove Village, Ill. + Philadelphia 43, Pa. « Silver Spring, Md.
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RADIOMETER Model TTT-1

Accessories Available:

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

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

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

SBR2/SBU1: Recorder for use as a Titrigraph and pH Staf.
TTA1: Titration stands for automatic or manual titrations.

Electrodes: A complete catalogue of standard and special elece
trodes for all applications.

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

SOLD AND SERVICED IN US.A. BY

WELWYN INTERNATIONAL INC.

3355 Edgecliff Terrace CLEVELAND 11, OHIO

@

T he most

wversatile

any
or Industrial

laboratory

G@#m m, e

@® A pH Meter of high accuracy and zero drift.

@ A Titrator for performing routine clinical or industrial

titrations automatically.

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

When coupled to the Radiometer Recorder —a res
cording Titrigraph.

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

approached and shut off delay after the last addition

of titrant.

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

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

72 Emdrupvej

In Canada: Contact any Branch of Canadian Laboratory Supplies Limited
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Now available

to the research worker...
a chromatography péper
combining the advantages
of ion exchange A
resin columns

with the techniques

of paper chromatography.

Four paper grades provide a versatile working range:
SA 2 strong acid
- cation exchange paper
w A 2 weak acid
= cation exchange paper
SB 2 strong base
= anion exchange paper
WB 2 weak base
- anion exchange paper

Available in sheet and circle sizes.

A special trial package for preliminary evaluation
may be ordered from your regular laboratory supply dealer.

Request Technical Bulletin 3031 for bibliography, price and order information.

reeve angel
9 Bridewell Place, Clifton, New Jersey
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IT HAPPENED THIS MONITH...

a glance at yesterday in relation to today

IN MAY-—(1878) —W. Kiihne, of Heidelberg, discusses the recently discovered
photosensitive pigments of the retina. “If one considers the extremely wide-
spread occurrence in the animal kingdom of the black pigment of the eye, and
other similarly stable pigments, it is scarcely possible to repress the idea that
these, in addition to visual purple, also represent visual excitants. ... Now as I
have convinced myself by prolonged observations, partly on myself, and partly
on animals...that even after the disappearance of the visual purple acute vision
is still perfectly possible, I have come to the hypothesis that the visual purple,
which is the most unstable visual excitant known at the present time, serves for
the perception of feeble light, while the other pigments whose occurrence has
been observed in the eye serve for that of more intense light.””

It was almost 80 years before Kiihne’s hypothesis of multiple visual pigments
was verified. DPN was shown to occur in the retina and to play an important role
in the metabolic processes activated by the bleaching of visual pigment. To help
shed strong light on this and related processes, Schwarz BioResearch supplies
DPN and other important metabolic cofactors, such as adenylic acid, ATP,
cocarboxylase, and flavin adenine dinucleotide.

IN MAY—(1943) —Rose and his associates at Urbana, Illinois continue their
important experiments on the role of amino acids in human nutrition. Threo-
nine, leucine, isoleucine, and phenylalanine are reported to be necessary con-
stituents of the diet of man. Although histidine was previously shown to be
essential for rats and dogs, it is apparently not required for maintenance of
nitrogen equilibrium in humans.

If you are doing nutritional work involving amino acids, Schwarz BioResearch
can supply you with large quantities at low cost. We are also ready to fill your
research, instructional and analytical needs with these optically standardized,
highly purified amino acids — plain or labeled with N*%, S$%%, or C14.

IN MAY—(1954) —Healy, Fisher and Parker® of the University of Toronto
describe a chemical method for estimating cell multiplication in tissue cultures.
The procedure is based upon the determination of desoxyribonucleic acid phos-
phorus (DNAP). It involves a modified Schmidt and Thannhauser separation
of DNA from RNA, followed by the spectrophotometric estimation of the ortho-
phosphate. Good correlation is found between nuclear counts and DNAP values
in natural and synthetic media.

Nucleic acids and nucleoproteins are assuming a central role in current cyto-
logical and cytochemical research. A full line of nucleic acid compounds is avail-
able from Schwarz: DNA, RN A, nucleate salts, nucleotides, nucleosides, purines
and pyrimidines. Many of these have been radiolabeled, and are listed in our
1960 catalog and price list. Write for your copy.

1. Kithne, W.: Addition to the article ““On the stable colours of the retina.’” J. Physiol. 1:189, 1878-1879. 2. Rose,
W. C.; Haines, W. J.; Johnson, J. E., and Warner, D. T.: Further experiments on the role of the amino acids in
human nutrition, J. Biol. Chem. 148:457 (May) 1943. 3. Healy, G. M.; Fisher, D. C., and Parker, R. C.: Nutri.
tion of animal cells in tissue culture. VIII. Desoxyribonucleic acid phosphorus as a measure of cell multiplica.
tion in replicate cultures. Can, J. Biochem. Physiol. 32:319 (May) 1954.

SCHWARZ BIORESEARCH, INC. - Dept. 5B - Mount Vernon, New York

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

pH Meter

precision pH at a practical price

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

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

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

COLEMAN INSTRUMENTS,

20 MAY 1960

INC.,

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

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

New—Practical Price . . 13900
For full details write for Bulletin S

MAYWOOD, ILLINOIS
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DEVOTED TO NEWS ABOUT TRULY MODERN BALANCES

PRECISION

often referred to
as reproducibility...

IS THE FOUNDATION
on which rests the

accuracy of any
balance -

This is the case because no result can

be more accurate than the dispersion of

the readings. Since success and value

of scientific work depend not only on

rofessional competence, but also on _ )
P P ’ of all makes. Anyone responsible for
the reliability of the measuring equip- '
v g equip the performance of balances should

ment, it is imperative to .
’ P have a copy of it.

TEST YOUR BALANCES

Write to us today for thisinformative leaflet.

A new leaflet “TEST” gives a clear and It will be mailed to you together with full

. o s . information
concise description of the testing pro- inf on

cedures suitable for analytical balances h METTLER BALANCES AND SCALES

METTLER INSTRUMENT CORPORATION

HIGHTSTOWN, NEW JERSEY

SCIENCE, VOL. 131
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The New SARGENT Model XV

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

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

The polarographic method is capable of repro-
ducibility to 1/109%, and analytical accuracy to
149%,. To make use of this facility, the instru-
ment must be accurate to 1/ 10% and chart
space must be provided for recording large
steps to achieve measuring precision. We strongly
advise against the purchase of any polarographic
instrument using miniature (5 inch) charts and
low gain balancing systems in the 19, order of
precision.

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

®Registered Trade Mark, Patents Pending

Current Ranges:

Current Sensitivity:

Polarizing Ranges,
volts:

Balancing Speed:

Bridge Drive:

Chart Scale:

Current Accuracy:
Voltage Accuracy:
Chart Drive:

Writing Plate:
Standardization:

Damping:
Pen:
Suppression:

Potentiometric Range:

Dimensions:
Net Weight:

DING POLAROGRAPH°®

offers you—

FULL 10 INCH
CHART"

® 1/10% ACCURACY
OF
MEASUREMENT

"® TEN STANDARDIZED
POLARIZING RANGES

19, from .003 to 1.0 pA/mm.

standard specifications, 10"y A /mm.

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

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

1/10%

Y4 %

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

10%5 x 121 inches; angle of slope, 30°.

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

RC, four stage.

ball point; Leroy type optional.

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

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

23 x17x10.

65 pounds.

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

For complete information write for Sargent Bulletin P

SAI ‘ G E N I SCIENTIFIC LABORATORY INSTRUMENTS o APPARATUS o 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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INTRODUCES THE FOLLOWING LINE FOR GREATER

ANALYSIS COVERAGE .

A. Model 40 Linear Tem-
perature Programmer fea-
turing 13 heating rates
from 0.8 to 44.3°C. for
linearly increasing the tem-
perature of heating equip-
ment. Write for Brochure
40.

C. Revolutionary Model
202 Linear Programmed
Temperature Gas Chroma-
tograph for analyzing wide
boiling mixture. Write for
15 page report.

E. Gas Chromatographic
Accessories maintained in
stock include Disc Integra-
tors, Hamilton Syringes,
M-H and L & N Record-
ers, Flow-meters, Collec-
tion Systems, etc.

B. Model 141 Safety Ignition
Unit — Schoniger Oxygen
Flask for decomposing or-
ganic halides, sulfur, phos-
phorus and various metals
prior to analysis. Write for
brochures.

D. Specialized Gas Chroma-
tographic Packings, solid sup-
ports and liquid phases for
determination of water, acids,
and other polar materials.

% Write for Free Subscription
to F & M’s new Technical Bul-
letin, “Facts & Methods for
Scientific Research”.

F & M SCIENTIFIC CORPORATION

1202 ARNOLD AVENUE, N. C. COUNTY AIR BASE

M ScienmiFic CORP
2 ARNoLp Ave HCS

NEW CASTLE, DELAWARE °

PHONE EA 8-6606
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of Rochester... Presents:

oo & Nnew slant
on Student-Teaching

microscopes

Science means progress, and to help
both teachers and students meet the
challenge of a changing world, Elgeet
presents a superb new microscope
with research instrument features
never before offered in student-teach-
ing models!

The inclined eyepiece is typical of
the many new features, extending to
students the benefits of unsurpassed
convenience, ease of operation, and ef-
ficiency combined with working com-
fort, resulting in maximum learning
possibilities even over prolonged pe-
riods of close concentration.

Rugged and versatile, the Elgeet-
Olympus is precision engineered and
designed for years of trouble-free serv-
ice and priced for educators seeking
the very best . . . on a budget.

E/qeef-owmrus Model §-2 MAIL COUPON NOW

r———--———————————————‘ﬂv'

Dept. SM-13

Elgeet Optical Co., Inc., Scientific
Instrument and Apparatus Div.; 838
Smith Street, Rochester 6, New York.

Pictured standard model S-2 with
double revolving nosepiece with
hard-coated parfocal, achromatic
interchangeable 10X (N.A. .25) and
40X (N.A. .65) objectives. Built-in

$ .45 revolving aperture disk to control
illumination. 10X Huygenian coated
lens eyepiece. Choice of concave

mirror or interchangeable 20 watt

[[] Please send me complete litera-
ture on the New Elgeet-Olympus
Microscopes.

[] Please send name of Elgeet Dealer
nearest me for free demonstration.

in lots of five

illuminator (Model LSK) as shown.

: A Write for information on other Name
list price $110.50 each student-teaching models and 3
complete microscope line. Addrcss

City State

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

’(Quaé@ & owr walchevord . . . Procdscon 5nyo’nee‘w’rw owr condland yoa/. i
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COBALT 60

SERVICE and SOURCE RANGE

e —— R

Another 17,000 curies
of AECL cobalt 60

for petroleum research.

A "Weldcaps”” ‘Cobalt 60 source supplied
by AECL, in the hot cell at SINCLAIR
RESEARCH LABORATORIES INC., Harvey,
Illinois.

For your Gamma Irradiation requirements
choose A.E.C.L. COBALT 60

*Can be supplied in kilocurie C(obalt 60 is
quantities. @ Penetrating — (excellent uniformity of

sk Versatile PELLET and SLUG dose),
forms enable you to choose any e Reliable — (no complicated electrical

2 H equipment to break down at critical
source configuration you desire. times).

e k]
AE( SL.’S ghimcmsgd Uca“[l)gggss) ° ngstairzt):— (calibrate once, then forget,
taml 4 abou ’
are available in a wide range of .
o o S le — induced tivity in irra-
standard sizes. SPecml sizes can be d;x:ge% m(:geria'il:? Ma:nocgrom:ﬁic
made up as required. radiation).

IRRADIATOR DESIGN and FABRICATION SERVICE

Take advantage of AECL'S years of experi-
ence and knowhow for assistance regarding
any aspect of your research or production
irradiator requirements.

For further information, please write to —

ATOMIC ENERGY OF CANADA LIMITED

Commercial Products Division « P.O. Box 93 « Ottawa ¢« Canada
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prompt delivery of Carboni4
and Tritium labeled compounds

Your local Picker office (see ’phone book) is a dependable
ource for any or all of the 200-odd compounds

classified below. In this, as in all other matters

having to do with nuclear equipment and/or supplies,
your local Picker man stands ready

to serve you promptly and efficiently.

:
Carbon'* 1abeled co mpounds
Simple Carbon Co mMpounds
Acetylene and Eth
Alcohols and The
Acids and Their
Amino Acids
Benzene Ring L
Amines and Th

ene Derivatives

i icurie or
Wicurie packages and many of t are also

0 microcurie license-exempt packagt

SIVDWINIISUL JTI[oNU J Y] Did

e 0000000000000 0000000000000000ssssssssssstsssnine

which of these informative brochures
may we send you?

Simply check those wanted—and mail to
Picker X-Ray Corp., 25 So. Broadway, White Plains, N.Y'.

Name

Address

*
City State

nuclear
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NEW KNOWLEDGE about the fundamental
nature of matter. The 12-Mev Tandem
Van de Graaff is helping scientists explore
this dynamic research area. At the Chalk
River Laboratory, Atomic Energy of
Canada, Ltd., it is providing new, more
accurate information in the binding ener-
gy range of heavy nuclei. Eleven more
tandems are being readied for service in
leading nuclear physics laboratories in the
United States, Europe and Australia.

NEW PROCESSES — The first full-scale
commercial application of atomic radia-
tion in industry utilizes a High Voltage
engineering 7-Mev microwave linear elec-
tron accelerator. At Ethicon, Inc., a divi-
sion of Johnson and Johnson, this “Linac”
regularly sterilizes with ionizing electron-
beam radiation more than 80% of the
total output of the world’s largest produc-
er of surgical sutures.

from

A KEY WEAPON in the fight against cancer
— a 6-million volt microwave linear
HIGH VOLT AGE accelerator for x-ray therapy. The unit,
scheduled for the Elizabeth Steel Magee
Hospital, Pittsburgh, will be the first of
E N GI N E E R I N G its type in a U. S. Hospital. More than
35 High Voltage Engineering 2-Mev
Van de Graaff x-ray machines are now in

use for supervoltage therapy in hospitals
and clinics throughout the world.

Write for literature.

New particle accelerators from High Volt-
age Engineering are designed to provide
controlled radiation energy for Industrial
Radiography, Electron-Beam Processing,
Physics Research, Cancer Therapy, Radio-
biological Research, Radiation Chemistry,
and Neutron Activation Analysis.
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SCIENCE

Popularization of Science

The aims of the popularization of science are numerous and of con-
siderable significance. It continues, corrects and fills the gaps in school
education which inevitably lags behind the march of progress; it arouses
the desire to take up research and is thus of direct benefit to creative
science; it likewise benefits creative science by acquainting the public at
large with its power and efficiency, thus providing science with a hearing
and with the support of public opinion; it creates a link between special-
ists in different disciplines, since it is popularization which ensures that
the physicist is not altogether unaware of what is happening in biology
nor the biologist of what is going on in the realm of physics; it keeps—
or could keep—politicians informed—and politicians have an ever greater
need to be familiar with scientific developments.

But indeed it is undeniable that these various functions, however
important, do not take into account the true and specific function of
popularization which is purely and simply to introduce the greatest
number of people into the sovereign dignity of knowledge; to ensure
that the great mass of people should receive something of that which
is the glory of the human mind and not be kept apart from the momen-
tous adventure of our kind; to bring man closer to man by striving to
reduce the terrible if invisible gulf of ignorance; to struggle against
mental starvation and the resulting under-development by providing
every individual with a minimum ration of spiritual calories. . . .

In a word, the ideal of the popularization of science (and here lies
its moral value) is to develop and assist a community of thought. It is
the reverse of Renan’s aristocratic concept whereby an uncultivated
multitude should become the ward of a handful of the “informed”. . . .

Its mission is still more exacting and we must be that much more de-
manding with regard to the way in which it is carried out. We are
entitled to expect a rigorous impartiality, an unfailing objectivity, an ab-
solute philosophic honesty. There is no question of using the mantle of
science to indoctrinate minds or force them to conform to a pattern;
there is no question of implanting in them any cramping and constrict-
ing dogmas; it is a question of “converting them to unquestionable
truths,” as the philosopher Guyau so admirably put it, so that, using
the basic materials honestly provided, each individual may freely build
his own small universe.

Any distinction between the man of science and the ordinary man is
no longer admissible, any more than a form of segregation based on an
inequality of knowledge. Whether we like it or not, the laboratory hence-
forward opens right onto the street. Science not only affects us at any
given moment of our day-to-day existence, it dogs us, it pursues us.
Have we not, all of us, been transformed into involuntary guinea pigs
ever since atomic fission, without asking our opinion, began to plant
harmful particles in our bones?

The obligation to endure gives us the right to know.

The time is clearly coming when the man in the street will have his
say with regard to the great social, national, international and moral
issues latterly raised by certain applications of science; and it may be
that the specialist himself, weary of bearing on his own the weight of
his too-heavy responsibilities, will rejoice at finding understanding and
support in public awareness.—JEAN ROSTAND

[Excerpt from M. Rostand’s address on the occasion of his accepting
the 1959 Kalinga Prize for “outstanding contributions to the dissemina-
tion of scientific knowledge to the general public,” 21 April 1960]



FULL HOUR
OF
VIVID VIEW

Readjust condensers? Fuss and fume over balky car-
bons? Never, with the B&L SpeedMatic. .. just a full
sixty minutes of true color viewing.

You eliminate annoying flicker and flare because

carbons remain at proper settings for their full life.

s i iasan

Matched objectives and condensers assure you of con-

BAUSCH & LOMB
85605 Bausch St., Rochester 2, N. Y.
[0 Send Catalog E-246 with complete details

: |
stant clear, sharp images. I
|
| on the SpeedMatic.
|
I
|
|

Like to take a good look for yourself? Just mail the

coupon for complete details or live laboratory demon- ) Aleie Live tabiwiininy deionsteatinant

stration. No obligation, of course. my convenience.

Name, Title

37:NONI 0 S M HO)\/ B Professional Address

SINCE 1853
v BRI, i coateniiasiiinid  EONGiseniee.  STAPOLILG

el A e e e R S L e
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LABORATORY SITE AT McMURDO
CONTINUES POLAR RESEARCH

Many basic questions about Antarctica were unanswered as
IGY drew to a close in December 1958. Since then scientific in-
vestigations have been stepped up, supported by $4,000,000 in
grants from the National Science Foundation. Greater empha-
sis is now being placed on biology, geology, oceanography and
cartography. 2

At the Naval Air Facility, McMurdo Sound, scientists are
now accumulating data on Antarctic marine life and land flora
and fauna. Center for much of this work is the new Antarctic
Research Laboratory, built and equipped to handle a .ariety of
bacteriological and ecological studies.

WILL CORPORATION ELECTED TO EQUIP
ANTARCTIC RESEARCH LABORATORY

Equipping the Antarctic Research Laboratory at McMurdo Sound
with all its original scientific instruments, apparatus and other equip-
ment and then supplying additional items after its operation was
underway, has called for a new type of exercise in logistics for
Will Corporation.

As a supplier, Will’s subsidiary in Baltimore, Will Corporation
of Maryland, worked closely with staff personnel of the Arctic In-
stitute of North America under National Science Foundation grant
to meet the Navy Department’s detailed transportation schedules.
Will efficiently gathered all this specialized equipment, saw to special
packing and crating, and met deadlines for delivery at Navy docks.
The packaging problem was unique: the instruments had to have pro-
tection against equatorial heat and humidity as well as the low
temperatures of the Antarctic.

Naturally, Will has been proud to have been selected for this
opportunity to serve Science and demonstrate how Will facilities
and teamwork and the know-how of its people make them experts in
scientific supply.

If you too wish to benefit from Will experience in scientific
supply, write or call for literature outlining Will services.
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The Johns Hopkins
University

The Applied
Physics Laboratory

ANNOUNCES

Abpointments for Senior Scientists in

WEAPON SYSTEMS
EVALUATION

The Assessment Division of The Applied Physics Laboratory has undertaken
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Meetings
Near Eastern Prehistory

A seminar on “The Early Appear-
ance and Development of Agricultural
Communities in Iran and Southwestern
Asia” was held in the Institute of Ar-
cheology of the University of Tehran,
15-25 February 1960, under the chair-
manship of Dean A. A. Siassi, with
Robert J. Braidwood and Ezat O.
Negahban as co-chairmen. The session
was organized to take advantage of the
presence, in or near Tehran, of a num-
ber of prehistoric archeologists and
natural historians, both foreign and
Iranian, and to consider new evidence
bearing on Near Eastern prehistory (7).
Background papers were submitted by
Pierre Bessaignet (UNESCO), Linda
and Robert J. Braidwood (Chicago), M.
L. Dewan (FAO), M. H. Ganji (Teh-
ran), R. Ghirshman (Delegation Ar-
chéologique Frangais en Perse), Bruce
Howe (Harvard), Indu Shekhar (Teh-
ran), Ezat O. Negahban (Tehran), H.
Pabot (FAO), Charles A. Reed (Illinois),
E. H. Rieben (FAO), D. Sheikhnia
(Tehran), M. L. Smith and L. Aksoy
(CENTO Institute of Nuclear Science),
L. Van den Berghe (Ghent), P. J. Wat-
son (Chicago), and R. A. Watson (Min-
nesota).

In the general sessions, beginning
with the appearance of Acheulean type
hand-axes (in Iran as well as in south-
western Asia generally) about 100,000
years ago, Howe described a trend to-
wards increasing cultural complexity
and variety as time went on. Following
Acheulean types of tools of wide dis-
tribution and uniform type, there came
the Mousterian industry, which begins
to vary regionally. A date might center
around 60,000 years ago. Next came
the even greater vartance in industries
of the Upper Paleolithic blade tool tra-
dition, ending in a flourish of micro-
lithic tools. This stage covered the re-
mainder of the last glacial period, from
about 40,000 to 15,000 or even 12,000
years ago. Howe then considered the
archeological traces of the very inter-
esting transitional range of the next
2000 years, for which little open sites
yield traces of intensified food collec-
tion. In a theoretical sense this transi-
tional period must contain the incipient
phases of plant and animal domestica-
tion. However, the archeological evi-
dence for this period is so slight that
its elements of food production cannot
yet be defined. Indeed, the artifactual
material appears still to be a part of the
previous tradition associated with food
collectors. It is rather by hindsight from
the next stage that we postulate this in-
cipient stage.

In his account of the first bona fide

traces of the village farming commu-
nities Braidwood wondered if a re-
versal of the trend towards regional in-
tensification might not now be ob-
served. In considering archeological
evidence for the earliest village farming
communities the following factors must
be borne in mind.

1) Increased size and depth of accu-
mulation, including house structures,
indicating permanence, stability, and at
least eventual population increase. Eth-
nological data suggest that there may
be a few exceptions to a general rule
that these features imply food produc-
tion.

2) The so-called “neolithic” traits—
ground stone (for example, celts and
milling stones), pots, weaving, and so
on—probably suggest new species and
genera of tools which attend establish-
ment of the village farming community.
Certain of these traits now appear to
have entered the record at different
times, either before or after the achieve-
ment of food production; but, Braid-
wood asked, “Would a constellation of
these traits have been possible without
(i) an assured and surplus food supply,
(ii) circumstances which allowed the
rise of specialist craftsmen, (iii) a blur-
ring of Howe’s regional specialization
as trade, and even an exchange of ideas
beginning to be evidenced?”

3) Obvious proof of the village farm-
ing community stage depends .on the
contextually certain traces of the plant
and animal domesticates.

4) Slightly weaker evidence of the
village farming community stage would
be artifacts for which the simplest ex-
planation suggests techniques of food
production.

Along with the immediate conse-
quences which these four points sug-
gest, there must have come vast
changes in other realms of human cul-
ture. Matters of art, religion, politics,
law, the moral order are at issue, but
we have much more to learn before sig-
nificant reconstructions of these can be
made.

Next Negahban approached the ques-
tion of whether the formative and
earliest stages of the village farming
community way of life may be identi-
fied on the Anatolian and Iranian pla-
teaus. Strong typological suggestions of
this early stage have been gathered
from the Iranian plateau, but their seri-
ous study is impeded by lack of excava-
tion into deposits of this stage. He next
explained the archeological evidence
of the well-formed village farming
communities known from some eight
sites in two subdivisions of cultural de-
velopment, a northern and a southern
one. He then posed certain questions
regarding factors in the transition from
food collecting to food production. He
asked: (i) What was the effect of cli-
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matic change, if it occurred on the ac-
tivities of man in developing this new
way of life? (ii) What was the effect of
a deterioration of plant and animal re-
sources, if it occurred, and did it impel
man towards a new type of food quest?
Considering these points,- one asks: To
what degree had man as an increasingly
successful food collector become a de-
stroyer of the natural environment?
Shekhar then painted a picture of the
brilliant achievement of a later, and
urban, civilization in the Indus Valley.
Again, lack of information prevents our
knowing what were the antecedents of
this civilization. The question of the

formation of the Indus Valley civiliza-
tion is one of the great challenges fac-
ing archeology today, and work in
India, Pakistan, and Iranian Baluchi-
stan will be required before it is met.
The available materials from both
northern and southern Baluchistan sug-
gest directions for further research.
Next, as the seminar turned its at-
tention to the paleo-environment, P. J.
Watson took up the artifactual and
nonartifactual traces of food produc-
tion in southwestern Asia. This dis-
cussion was based upon her ethnologi-
cal investigations into present-day non-
mechanized agricultural procedures as
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well as on her knowledge of the arche-
ological record. Such artifacts as dig-
ging stick weights, stone sickle blades,
grindstones, and wheat and barley were
singled out. The point was made that
these last two items as domesticates
were, in fact, artifacts and no longer
nonartifactual material. Combining her
impressions of present-day nonmechan-
ized procedures with the implications to
be drawn from the artifacts, she ar-
rived at a reconstruction of early food
production that shares many elements
with today’s practices of planting, reap-
ing, threshing, and winnowing. Such
items as the animal-drawn plow, the ro-
tary quern, and the metal sickle, are, of
course, not present in the earliest stages.

Further exploration of the paleo-
environment followed in Reed’s con-
sideration of the animals of the perti-
nent area and time range (2). Provoca-
tively describing man’s place in nature
from the zoologist’s point of view, Reed
emphasized the importance of the nat-
ural habit of social behavior among
those animals which became domesti-
cated. The cat appears to be a single
exception. Reed defined domestic ani-
mals as those whose reproduction man
controls. It follows that they also are
artifacts. Since the social behavior of
the potential domesticates must be as-
sumed to be some millions of years old.
it is striking that, with this preadapta-
tion, domestication was so long delayed.
Reed favored the uplands about the
Fertile Crescent as the locale for early
domestication and, on the archeological
record to date, showed that the dog and
the goat were present in domesticated
form at both Jarmo in Iraq and Jericho
in Palestine at a date which he took to
be about 8500 years ago. On present
evidence, Reed rejected both the no-
tion of climatic change and changes in
human physical type as determinative
factors in animal domestication. He saw
the achievement of a necessary but un-
specified level of cultural evolution as
the requisite for domestication, thereby
throwing the problem back upon the
archeologists. He also concluded that
animals were domesticated after
permanent human settlements were
achieved and that plant domestication
may well have preceded animal domes-
tication.

Next followed a joint consideration
of the physical factors in the paleo-en-
vironment by R. A. Watson, Dewan,
and Ganji. Watson supposed that ar-
cheologists expect aid of geologists in
geochronological dating and in the re-
construction of past climate and physi-
cal environments. Before adequate geo-
logical aid can be given, he averred,
two things would be needed. Much fur-
ther study and description of the gen-
eral geomorphological features of south-
western Asia will be necessary. This
will also involve reassessment of the
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older, simplistic generalizations on such
features as end-Pleistocene lakes, sand
dunes, fluvial and marine terraces, and
glacial and periglacial phenomena.

Dewan emphasized that, of the whole
range of soils to be found in south-
western Asia, those most pertinent to
early agriculture would be the alluvial
soils and the brown soils. He described
their characteristics, properties, and dis-
tribution. These data he covered in
much more detail in his very useful
background paper.

In elaborating on his own useful
background paper, Ganji also em-
phasized the limitations of present cli-
matic data in arriving at a detailed pic-
ture of present climate for southwest-
ern Asia. Thus, the projecting of cli-
mate into the past is that much more
difficult. However, it is clear that gross
climatic change within the last 10,000
to 15,000 years is not evidenced, al-
though frequent minor cyclic variations
can be traced. Ganji urged attention to
the paleobotany of grains as a clue to
understanding past climates. He sum-
marized his observations on Iran in two
detailed maps, one of rainfall and one
of his adaptation of the Koeppen sys-
tem for delineating the climate as ap-
plied to Iran.

Although diffident about discussing
paleobotanical matters, Pabot made
stimulating contributions to the central
question of the seminar. He suggested
that the wild wheats may have a distri-
bution slightly further to the southeast
of the Kermanshah area than those
shown on Helbaek’s map of 1959 (3).
He also stated that he had never ob-
served wild wheat throughout the coun-
try of the Syrian saddle except below
the latitude of the Beirut-Damascus
road. Southern Turkey is not under con-
sideration here. He further stated that
he would not expect the plant com-
munities of the lush East Mediterranean
strip or those of the Caspian or Black
Sea littorals to have included the wild
wheats, although he added that, in his
opinion, the presently suggested proto-
types of wheat are not yet proved to
have been the ancestors of the domesti-
cates. Pabot was firmly convinced that
the present natural habitat of the wild
wheats lies above approximately 1000
meters. He also made stimulating com-
ments about how the wild grains may
have been taken into domestication and
first utilized. He remarked that the
wheats under primitive conditions may
have been rather rare grains and are
adapted to areas of disturbed soil con-
ditions. Furthermore, the reaping proc-
ess could have involved plucking plants
out by the roots. Interestingly, Pabot
concurred with the notions of Reed and
of the archeologists that the transition
to cereal domestication may have taken
about 2000 years.
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Sheikhnia then emphasized the im-
portance of the forest trees and of fruit
trees and viticulture in the development
of the village farming community way
of life.

Rieben posed a very interesting prob-
lem which he realized was not imme-
diately relevant to the purpose of the
seminar but which is, nevertheless, of
potentially great importance. He de-
scribed nearly horizontal layers of mud
and gravel just east of Tehran. These
features might represent either an ex-

tinct lake beach or the trace of a more

recent large artificial canal.

Smith discussed in general terms the
potential contribution to archeology of
the physical sciences, considering mat-
ters of identification, utilization of ma-
terials, and physical chronologies. He
clearly described the radioactive carbon
method of age determination, noting
the degree of physical and statistical
error which is necessary in expressing
the age determination. Even more im-
portant is the possibility of contamina-
tion of samples in situ which might re-
sult in larger degrees of error than
those expressed by the statistical for-
mula. The still remote possibilities for
dating baked-in-place pottery by means
of the earth’s magnetism were dis-
cussed. The possibilities for identifica-
tion of materials by neutron activation
and beta-ray back scatter were also con-
sidered.

Bessaignet introduced the subject of
the pertinence of social-anthropological
studies to archeological interpretation,
noting the cautions necessary in extra-
polating backwards from present-day
tribal behavior to a reconstruction of
past social organization.

In originally proposing the seminar
the co-chairmen had hoped that it
might clarify understanding of how and
under what circumstances man, for the
first time in his history, achieved food
production and settled community life
in southwestern Asia. One of the most
important challenges in any scientific
research is that of finding how to pose
the questions properly for further re-
search, and it was the firm conviction
of the organizers of this seminar that
the questions had become more clear.
The proceedings of the seminar will be
published by the Institute of Archeol-
ogy of the University of Tehran.

ROBERT J. BRAIDWOOD
University of Chicago,
Chicago, Illinois
BrucE HowE
Harvard University,
Cambridge, Massachusetts v
EzAT O. NEGAHBAN
University of Tehran, Tehran, Iran
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#6143. Colorless, non-absorbing filter. Completely removes
the ultra-violet and reflects the infrared. Transmits about
90% from 425 to 700mu reflecting longer wavelengths. Half
transmission points at 412mu and 725mu.

Cold Mirror IRT-211. To reflect visible radiation from 400
to 700mu and transmit from 725 to 1200mu and longer.

Ask for Bulletin MI-318
.
LOW REFLECTING COATING

Double and triple layer with minimum reflection. Increases
transmission to 9 micron on Germanium and Silicon.

ELECTRICALLY CONDUCTING COATING

Colorless, transparent. Resistance of 800 ohms per square
while maintaining over 95% light transmission.

ANTI-STATIC FILMS RF SHIELDING FILMS

Colorless, 97% transmission.

Wetite for further information

Fish-Schurman Corp., 74 Portman Road, New Rochelle, N.Y.
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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—,

PHOENIX PRECISION INSTRUMENT COMPANY
3805 N. 5th St. Phila. 40, Pa.
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Forthcoming Events
June

8-10. Canadian Federation of Biological
Societies (Canadian Physiological So¢.,
Pharmacological Soc. of Canada, Canadian
Assoc. of Anatomists, Canadian Biochemi-
cal Soc.), 3rd annual, Winnipeg, Manitoba.
(E. H. Bensley, Montreal General Hospital,
1650 Cedar Ave., Montreal 25, P.Q.)

8—11. National Soc. of Professional En-
gineers, annual, Boston, Mass. (P. H.
Robbins, NSPE, 2029 K St., NW, Wash-
ington 6)

8-12. American College of Chest Phy-
sicians, Miami Beach, Fla. (M. Kornfeld,
112 E. Chestnut St., Chicago 11, Il1.)

9-70. American Geriatrics Soc., Miami
Beach, Fla. (R. J. Kraemer, 2907 Post Rd.,
Warwick, R.1.)

9-70. Canadian Inst. of Food Technol-
ogy, 3rd annual conf., Winnipeg, Mani-
toba. (W. J. Eva, Box 846, Winnipeg,
Manitoba)

9-10. Society of Women Engineers,
10th annual conv., Seattle, Wash. (Mrs.
J. A. Troxell, 3613 E. 43 St., Seattle 5)

9—11. Acoustical Soc. of America, Provi-
dence, R.I. (W. Waterfall, ASA, 335 E. 45
St., New York 17)

9-11. Endocrine Soc., Miami Beach,
Fla. (H. H. Turner, 1200 N. Walker, Okla-
homa City 3, Okla.)

9-711. National Speleological Soc., an-
nual, Carlsbad, N.M. (G. W. Moore, U.S.
Geological Survey, Menlo Park, Calif.)

9-12. American Medical Women’s
Assoc., Miami Beach, Fla. (Mrs. L. T.
Majally, 1790 Broadway, New York 19)

9-12. American Rheumatism Assoc., an-
nual, Hollywood-by-the-Sea, Fla. (F. E.
Demartini, Presbyterian Hospital, 622 W.
168 St., New York 32)

9-12. American Therapeutic Soc., Miami
Beach, Fla. (O. B. Hunter, Jr., 915 19 St.,,
NW, Washington 6)

10-12. American College of Angiology,
Miami Beach, Fla. (A. Halpern, 11 Hamp-
ton Court, Great Neck, N.Y.)

10-12. American  Electroencephalo-
graphic Soc., Boston, Mass. (G. A. Ulett,
1420 Gratten St., St. Louis 4, Mo.)

10-12. Society for Biological Psychiatry,
Miami Beach, Fla. (G. N. Thompson, 2010
Wilshire Blvd., Los Angeles 57, Calif.)

11. American Acad. of Tuberculosis
Physicians, Miami Beach, Fla. (G. P.
Bailey, P.O. Box 7011, Denver 6, Colo.)

11-12. American Diabetes Assoc., Miami
Beach, Fla. (J. R. Connelly, 1 E. 45 St.,
New York 17)

11-16. American Soc. of X-ray Tech-
nicians, Cincinnati, Ohio. (G. J. Eilert, 16
Fourteenth St., Fond du Lac, Wis.)

12. Society for Vascular Surgery, Miami
Beach, Fla. (G. H. Yeager, 314 Medical
Arts Bldg., Baltimore 1, Md.)

12—15. American Nuclear Soc., 6th an-
nual, Chicago, Ill. (O. Du Temple, ANS,
c/o John Crerar Library, 86 E. Randolph
St., Chicago 1)-

12—15. American Soc. of Agricultural
Engineers, Columbus, Ohio. (J. L. Butt,
P.O. Box 229, St. Joseph, Mich.)

12-16. Cancer Research, 4th Canadian
conf.,, Honey Harbour Ontario, Canada.
(R. L. Noble, Collip Research Laboratory,
Univ. of Western Ontario, London, On-
tario, Canada)
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12-17. Association for Research in
Ophthalmology, Miami Beach, Fla. (L. V.
Johnson, 10515 Carnegie Ave., Cleveland,
Ohio)

13-14, Technical Writing Improvement
Soc., 5th Southern Calif. Industrial Writ-
ing Inst., Los Angeles, Calif. (J. L. Kent,
TWIS, P.O. Box 5453, Pasadena, Calif.)

13-15. American Neurological Assoc.,
Boston, Mass. (M. D. Yohr, 710 W. 168
St., New York 32)

13-15. American Soc. of Heating, Re-
frigerating and Air-Conditioning Engi-
neers, 67th annual, Vancouver, B.C. (E. R,
Searles, ASHRAE Journal, 234 Fifth Ave.,
New York 1)

13—15. Chemical Inst, of Canada, 43rd
conf., Ottawa, Ontario. (CIC, 48 Rideau
St., Ottawa 2, Ontario)

13-15. Herpetologists League, Eugene,
Ore. (A. M. Woodbury, 248 University
St., Univ. of Utah, Salt Lake City 2)

13-15. International Powder Metallurgy
Conf., New York, N.Y. (K. H. Roll, Metal
Powder Industries Federation, 60 E. 42 St.,
New York 17)

13—15. Microscopy, natl. symp., Chi-
cago, Ill. (Walter C. McCrone Associates,
501 E. 32 St., Chicago 16)

13-15. Society for Investigative Derma-
tology, 21st annual, Miami Beach, Fla. (H.
Beerman, SID, 255 S. 17 St., Philadelphia)

13-17. American Medical Assoc., Miami
Beach, Fla. (F. J. L. Blasingame, 535 N.
Dearborn St., Chicago 10, I11.)

13-17. Canadian Medical Assoc., 93rd
annual, Banff, Alberta. (CMA, 244 George
St., Toronto, Canada)

13-17. International Conf. of Physio-
Pathology of Animal Reproduction and
Artificial Insemination, Amsterdam, Neth-
erlands. (J. Edward, Milk Marketing
Board, Thames, Surrey, England)

13-17. International Cong. of Clinical
Pathology, Madrid, Spain. (J. A. Garrido,
Sandoval 7, Madrid)

13-17. Molecular Structure and Spec-
troscopy, symp., Columbus, Ohio. (R. A.
Oetjen, Dept. of Physics and Astronomy,
Ohio State Univ., Columbus 10)

13-18. AAAS Pacific Div., Eugene, Ore.
(R. C. Miller, California Acad. of Sciences,
Golden Gate Park, San Francisco 18)

13-2 Sept. Gordon Research Confs.,
Meriden and New London, N.H. (W. G.
Parks, Univ. of Rhode Island, Kingston)

14-16. American Meteorological Soc.,
Eugene, Ore. (K. C. Spengler, AMS, 45
Beacon St., Boston 8, Mass.)

15-17. American Physical Soc., Mont-
real, Quebec, Canada. (K. Darrow, APS,
Columbia Univ., 116 St. and Broadway,
New York, N.Y.) .

15-17. Mechanisms of Peroxide Reac-
tions, conf., Providence, R.I. ({J. O.
Edwards, Metcalf Research Laboratory,
Brown Univ., Providence 12)

15-24. International Union for Conser-
vation of Nature and Natural Resources,
Warsaw and Cracow, Poland. (H. J. Cool-
idge, National Research Council, Wash-
ington 25, D.C.)

15-25. Large Electric Systems, intern.
conf., Paris, France. (British National
Committee, Thorncroft Manor, Dorking
Rd., Leatherhead, Surrey, England)

15-29. Nuclear Congress and Exhibition
on Electronics and Atomic Energy, 7th
intern., Rome, Italy. (Secretariat, Rassegna

iy,
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‘I‘ hngton
\




Elettronica, Nucleare e della Cinemato-
grafia, Via della Scrofa 14, Rome, Italy)

16-17. National Colloid Symp., 34th,
Bethlehem, Pa. (B. R. Ray, Dept. of Chem-
istry, Washington State Univ., Pullman)

16-18. American Scientific Glassblowers
Soc., 5th annual conf., Pittsburgh, Pa. (W.
E. Barr, Gulf Research & Development
Co., P.O. Box 2038, Pittsburgh 30)

16-18. Growth; Molecule, Cell, and
Organism, intern. symp., Lafayette, Ind.
(M. X. Zarrow, Dept. of Biological Sci-
ences, Life Science Bldg., Purdue Univ.,
Lafayette, Ind.)

17-19. American Soc. of Icthyologists
and Herpetologists, Chicago, IIl. (R.
Conant, Philadelphia Zoological Garden,
34 St. and Girard Ave., Philadelphia 4)

19-22. American Inst. of Chemical En-
gineers, Mexico City, Mexico. (F. J. Van
Antwerpen, AICE, 25 W. 45 St., New

York 36)
19-22. American Soc. of Mammal-
ogists, annual, Tacoma, Wash. (B. P.

Glass, Dept. of Zoology, Oklahoma State
Univ., Stillwater)

19-24. American Soc. of Medical Tech-
nologists, Atlantic City, N.J. (Miss M. C.
Wethington, 4221 Ann St., Saginaw 3,
Mich.)

19-25. American Library Assoc., Mont-
real, Canada. (D. H. Clift, ALA, 50 E.
Huron St., Chicago 11, IIl.)

19-25. American Soc. of Civil Engi-
neers, Reno, Nevada. (W. H. Wisely, 33 W.
39 St., New York 18)

20-22. Medicinal Chemistry, 7th natl.
symp., Kingston, R. I. (J. J. DeFeo, Dept.

of Pharmacology, Univ. of Rhode Island,
Kingston)

20-July 30. Mathematical Statistics and
Probability, 4th symp., Berkeley, Calif.
(Dept. of Statistics, Statistical Laboratory,
Univ. of California, Berkeley 4)

20-22. Society for the Study of Develop-
ment and Growth, 19th symp., Waltham,
Mass. (L. Jaffe, Biology Dept., Brandeis
Univ., Waltham 54)

20-23. Society for Applied Spectroscopy,
11th annual symp., Chicago, Ill. (H. Wil-
son, Continental Can Co., Inc., 7622 So.
Racine Ave., Chicago 20)

20-24. American Soc. for Engineering
Education, Lafayette, Ind. (W. L. Collins,
Univ. of Illinois, Urbana, Il1.)

20-24. International Acad. of Pathology,
London, England. (G. J. Cunningham,
Royal College of Surgeons of England,
London, W.C.2, England)

20-24. National Inventions Exhibition
and Creativity Conf. (Cleveland Engineer-
ing Soc.), Cleveland, Ohio. (Cleveland En-
gineering Soc., 3100 Chester Ave., Cleve-
land 14)

20-26. Congress on Nuclear Energy,
Rome, Italy, (Comitato Nazionale per le
Richerche Nucleari, Via Belisario 15,
Rome, Italy)

20-1. Air Force Missile Development
Center and Univ. of New Mexico, series of
seminars, Cloudcroft, N.M. (J. R. Foote,
P.O. Box 1053, Holloman AFB, N.M.)

22-24. Standards and Electronic Meas-
urements, conf., Boulder, Colo. (J. F.
Brockman, National Bureau of Standards,
Boulder)

CONSTANT SPEED
NON-SPARKING
INEXPENSIVE

watts and runs at 1550 RPM.

trol of speed changes can be obtained.

Cat. No. 5-93475 T-Line Stirrer Light Duty.
Finished in a modern grey hammertone and
Bilciek: whaml o iy o oh B ekt ot Each
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"LIGHT DUTY" BUT STRONG
ENOUGH FOR LARGE BATHS!

LINE
STIRRERS

Here’s a low-priced, rugged, continuous duty stirrer for
use where sparkless operation is required. Uses a shaded
pole. Brushless motor with a built-in fan for continuous
viet running. Motor is more than strong enough for
thoroughly agitating even the largest baths as it uses 55

On-Off switch in line cord 4 feet from the motor. Stirrer
has a precision, true running, collet type chuck for 14
diameter rods, and stainless steel support rod 6’ long for |
mounting on any standard laboratory stand. If used with |
an auto transformer, such as a “Powerstat,’”” a good con-

$24.00

STANDARD SCIENTIFIC

3
S) Y
D) Sapply Corgp. iV

ALSO in the T-LINE:

|

|

|

Two other light-duty medels and
two Heavy Duty Stirrers

ACCESSORIES
Paddles for narrow-necked ves-
sels, three-bladed paddles, zig-
zag paddles, extension sleeves
‘ and bars, adjustable chucks

‘ Send for Bulletin SB-169

LABORATORY
APPARATUS J

REAGENTS
AND ¥
CHEMICALS |

22-25. Society of Nuclear Medicine,
Estes Park, Colo. (T. P. Sears, V.A. Hos-
pital, Denver 20, Colo.)

25-5. First Intern. Cong. on Automatic
Control, Moscow, U.S.S.R. (R. Olden-
burger, Mechanical Engineering Dept.,
Purdue Univ., Lafayette, Ind.) )

26-1. American Physical Therapy
Assoc., Pittsburgh, Pa. (Miss J. Bailey, 157
N. 79 St., Milwaukee 13, Wis.)

26-1. American Soc. for Testing Ma-
terials, Atlantic City, N.J. (R. J. Painter,
1916 Race St., Philadelphia 3, Pa.)

26—-1. Mass Spectrometry, 8th annual,
Atlantic City, N.J. (V. H. Dibeler, National
Bureau of Standards, Washington 25)

26-1. National Education Assoc., Los
Angeles, Calif. (W. G. Carr, 1201 16 St.,
NW, Washington 6)

26-2. American Physical Therapy
Assoc., Pittsburgh, Pa. (Miss L. Blair, 1790
Broadway, New York 19)

27-29. Military Electronics, 4th natl.
conv., Washington, D.C. (C. M. Crenshaw,
Dept. of Army, Office of the Chief Signal
Officer, R. & D. Division, SIGRD-2, Wash-
ington 25)

27-30. Institute of the Aeronautical Sci-
ences, Los Angeles, Calif. (R. R. Dexter,
IAS, 2 E. 64 St.,, New York 21)

27-30. National Assoc. of Power Engi-
neers, annual conv., San Francisco, Calif.
(E. J. Schuetz, NAPE, 176 W. Adams St.,
Chicago 3, Ill.)

27-1. International Assoc. for Bridge
and Structural Engineering, 6th cong.,
Stockholm, Sweden. (P. Lardy, IABSE,
Ecole Polytechnique Fédérale, Zurich,
Switzerland)

27-1. Reading Conf., 2nd annual, Syra-
cuse, N.Y. (R. A. Kress, Reading Center,
Syracuse Univ., Syracuse 10)

28-1. American Home Economics
Assoc., Denver, Colo. (Miss M. A. Warren,
School of Home Economics, Univ. of
Oklahoma, Norman)

29-1. Health Physics Soc., 5th annual,
Boston, Mass. (E. E. Anderson, Health
Physics Div., Oak Ridge National Labora-
tory, Oak Ridge, Tenn.)

July

3-5. American Assoc. of Colleges of
Pharmacy, Boulder, Colo. (G. L. Webster,
College of Pharmacy, Univ. of Illinois,
Chicago 12)

4-8. Polarization Phenomena of Nucle-
ons, symp., Basle, Switzerland. (K. P.
Meyer, Physikalisches Institut der Uni-
versitit Basel, Klingelbergstr. 82, Basle,
Switzerland)

5-9. Goiter Conf., 4th intern., London,
England. (J. C. McClintock, 149% Wash-
ington Ave., Albany 10, N.Y.)

6-15. Entomological Conf., 7th Com-
monwealth, London, England. (Common-
wealth Inst. of Entomology, 56 Queen’s
Gate, London, S.W.7)

10-14. Pan American Tuberculosis
Cong., 12th, Bahia, Brazil. (F. D. Gémez,
26, de Marzo, 1065, Montevideo, Uru-
guay)

11-15. British Dental Assoc., annual,
Edinburgh, Scotland. (Secretary, British
Dental Assoc., 13 Hill St., Berkeley Sq.,
London, W.1, England)

11-15. Royal Medico-Physiological As-
soc., annual, London, England. (A. B.
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Sigma is Pleased to Announce
the Beginning of work on new
High-Purity Reagents for

HISTOCHEMISTRY

We have much to learn about this tremendously large
field. With your help, we can ultimately be of con-
siderable assistance to you. Let us know what you
need. We probably won't be able to deliver it im-
mediately (if not already in stock), but we will cer-
tainly try to prepare it when we can.

ALREADY AVAILABLE:—
Carbobenzoxy Chloride
5-Bromoindoxyl Acetate
Indoxyl Acetate
DL-Alanyl-3-Naphthylamide
L-Leucyl-3-Naphthylamide
Red Violet LB Salt
Fast Garnet GBC Salt
Naphthol AS-Bl Phosphate
5-Bromo-6-Chloroindoxyl Acetate
5-Bromo-4-Chloroindoxyl Acetate
o-Benzyl-DL-Serine
N-Chloroacetyl-DL-Phenylalanine
N-Carbobenzoxy-L-Alanine
N-Carbobenzoxy-S-Benzyl-L-Cysteine
N-Carbobenzoxy Glycine
N-Carbobenzoxy-L-Methionine
N-Carbobenzoxy-L-Proline
N-Carbobenzoxy-DL-Serine

Others will be added regularly. Write for our list.
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NP PPN PP 00 s

POV VIV IV VIV VIV VIV VIV VPPN

NSNS I NP

POV VIV PPN

Sigma is the unquestioned leader in the production
of highest purity Nucleotides offered at the World's
Lowest Prices!

B-DPN TPN [(-DPNH TPNH
Adenosine, Cytidine, Guanosine, Uridine Phosphates.

NP

IV ISP I IS PP I

Deoxy Adenosine, Cytidine, Guanosine,
& Thymidine Mono-, Di-, and Triphosphates.

POV VIV PPN

% UDP Glucose CDP Ethanolamine

UDP Glucuronic Acid GDP Mannose

UDP Acetyl Glucosamine Nicotinamide Mononucleotide
4 ADP Ribose Ribose-5'—Phosphate Sodium

CALL US COLLECT AT ANYTIME, JUST TO GET ACQUAINTED

Day, Station to Station,
PRospect 1-5750

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

The Research Laboratories of

SIGMA

CHEMICAL COMPAN‘Y

&\
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3500 DEKALB ST., ST. LOUIS 18, MO., U. S. A.
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Speed-up your botanical research
with the LABLINE

PLANT GROWTH
ROOM

Use precisely controlled climates
... get reproducible results!

One of three typical Plant
= Growth Rooms specially constructed
for the Tennessee Valley Authority, Soils and
Fertilizers division. Movable canopy has con-
trolled lighting intensities plus high and low
temperatures. Working size: 11" x 5" x 8".
Write for Bulletin 176¢

Now, you can vary plant growth conditions
atwill. Condense months...years of research
time with the environmental facilities com-
bined in the Labline PGR. Available in com-
pact bench-size chambers or large, walk-in

models. Built to your exact specifications.

The top Line is LABLINE h

LABLINE, Inc. \é’

3070-82 West Grand Ave., Chicago 22, lllinois

Subsidiaries: Hudson Bay Co.
Chicago Surgical & Electrical Co. ¥ Lourdes Instrument Corp.
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MODEL GS-34

customer’s design.

541 Devon St.

For Sub-Zero Storage
The CSI Dry Ice Storage Cabinet

All cabinets are manufactured of welded and polished stainless steel
which contributes to cleanliness, appearance and serviceability. Effi-
ciency has been accounted for in such features as high quality insula-
tion, interchangeable storage inserts and size. The width allows passage
through a normal door and the length is the only dimension changed
in the three sizes. The cabinets are built with or without the CO:
entering the storage compartment. The cabinet on the left is our
standard model and the unit on the right is specially constructed to the

Folder and Prices Upon Request

CUSTOM SCIENTIFIC INSTRUMENTS, INC.

SPECIAL

Kearny, N.J.

AMINO ACID ANALYZER

Model K 5000 E

FOR SEPARATION,
IDENTIFICATION,
AND
QUANTITATIVE
ANALYSIS OF
AMINO
COMPOUNDS

For complete details
write Dept. K for
Bulletin K 5000

PPI

PHOENIX PRECISION INSTRUMENT COMPANY

3803-05 NORTH FIFTH ST., PHILADELPHIA 40, PENNSYLVANIA
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Monro, 11 Chandos St., Cavendish Sq.,
London, W.1)

11-18. Earthquake Engineering, 2nd
world conf., Tokyo and Kyoto, Japan.
(K. Muto, Organizing Committee, 2nd
World Conf. on Earthquake Engineering,
Science Council of Japan, Ueno Park,
Taito-ku, Tokyo)

11-22. Grassland Cong., 8th intern.,
Reading, Berks, England. (British Grass-
land Soc., Grassland Research Inst., Hur-
ley, North Maidenhead, Berks)

15-22. Mycology, 6th Commonwealth
conf., London, England. (Commonwealth
Mycological Inst., Ferry Lane, Kew, Sur-
rey, England)

18-22. International Conf. on Congen-
ital Malformations, London, England.
(S. E. Henwood, Intern. Medical Congress,
Ltd., 120 Broadway, New York 5)

18-23. Endocrinology, 1st intern. cong.,
Copenhagen, Denmark. (G. Pincus, 1st
Intern. Cong. of Endocrinology, Worcester
Foundation, Shrewsbury, Mass.)

18-25. French Assoc. for the Advance-
ment of Science, 79th cong., Grenoble.
(Association Frangaise pour ’Avancement
des Sciences, 28 rue Serpente, Paris 6°)

19-22. International Conf. on Scien-
tific Problems of Crop Protection, Buda-
pest, Hungary. (Z. Kiraly, Research Inst.
for Plant Protection, Budapest)

21-27. Medical Electronics, 3rd intern.
conf., Olympia, London, England. (Secre-
tary, Institution of Electrical Engineers,
Savoy Pla., London, W.C.2)

23-28. Otolaryngology, 7th intern. cong.,
Paris, France. (H. Guillon, 6, avenue Mac-
Mahon, Paris, 17°)

24-29. American Assoc. on Mental
Deficiency (London Conf. on the Scien-
tific Study of Mental Deficiency), London,
England. (H. A. Stevens, P.O. Box 3128,
Madison 4, Wis.)

25-29. Occupational Health, 13th in-
tern. cong., New York, N.Y. (I. R. Taber-
sham, ICOH, 375 Park Ave., New York)

25-9. International Union of Geodesy
and Geophysics, 12th general assembly,
Helsinki, Finland. (Organizing Committee,
c/o Institut Géodésique, Bulevardi 40,
Helsinki)

25-6. International Assoc. of Physical
Oceanography, 13th general assembly,
Helsinki, Finland. (B. Kullenberg, c/o
Oceanografiska Institutet, P.O. Box 1038,
Goteborg 4, Sweden)

26-28. Poliomyelitis, 5th intern, conf.,
Copenhagen, Denmark. (S. E. Henwood,
International Poliomyelitis Congress, 120
Broadway, New York 5)

27-12. Mathematical Statistics and
Probability, symp., Berkeley, Calif. (A. P.
Burroughs, Air Force Office of Scientific
Research, Presentations Div., Research In-
formation Office, AFOSR/USAF, Wash-
ington 25)

28-29. Computers and Data Processing,
7th annual symp., Estes Park, Colo. (W.
H. Eichelberger, Denver Research Inst.
Univ. of Denver, Denver 10, Colo.)

31-5. Alchol and Alcholism, 26th
intern. cong., Stockholm, Sweden. (A.
Tongue, Bureau International contre I’Al-
coolisme, Case Gare 49, Lausanne, Swit-
zerland)

31-5. Photobiology, 3rd intern. cong.,
Copenhagen, Denmark. (A. Hollaender,
Biology Div., Oak Ridge Natl. Labora-
tory, Oak Ridge, Tenn.)
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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 making 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.

®m SHOCK TESTING MACHINE for small
electronic, electromechanical, and me-
chanical components accommodates
specimens weighing up to 20 1b. and
occupying an 8-in. cube. The machine
utilizes the free-fall principle. Half-sine,
saw-tooth, and square-wave pulses are
produced. Drop heights may be preset
for both manual and automatic cycling.
When half-sine pulses are used, the
specimen table is caught at the peak of
rebound. (Barry Controls Inc., Dept.
Sci516, 700 Pleasant St., Watertown
72, Mass.)

® SOLVENT EVAPORATOR combines a
controlled temperature-vacuum system
with rotary vibration. Test tubes or
centrifuge tubes from fraction collec-
tors are processed in groups of ten in
the apparatus. Typical evaporation
rates cited are 0.75 ml/min for water
and 7.5 ml/min for acetone in each
tube. Vacuum is furnished by a water
aspirator and is controlled for each test
tube by a separate stopcock. The in-
strument is 15 in. in diameter and 21
in. high. (Laboratory Glass and Instru-
ments Corp., Dept. Sci517, 514 W. 147
St., New York 31)

8 PUNCHED-TAPE READER and com-
panion spooler mechanism is a com-
pletely transistorized read-out system
with output said to be compatible with
most data-processing systems. Reading
speeds up to 200 characters per second
are possible with the spooler, which ac-
commodates paper or Mylar tape up to
1 in. in width on reels 8 in. in diameter.
Without the spooler, reading rates up
to 1000 characters per second are pos-
sible. (Potter Instrument Co., Inc.,
Dept. Sci521, Plainview, N.Y.)

® PORTABLE RECORDER is a 6-in. strip-
chart potentiometer type with select-
able 9- to 120-mv span. Optional fea-
tures include ball-point pen, 1-mv span
preamplifier, and resistance-bulb bridge
for temperature measurement. Balance
time is 0.8 sec; sensitivity is +0.25 per-
cent of full scale. Gear-shift selection
of chart speed is provided. (Systron
Corp., Dept. Sci522, 950 Galindo St.,
Concord, Calif.)

® FLUORINE ANALYZER employs nuclear-
magnetic-resonance techniques. Fluo-
rine can be detected in liquids down to
3 mg in any sample size from 0.2 to
40 ml. An integrator accessory provides
linear response in terms of mass of
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ACE MINI-LAB
A SUCCESSFUL DECADE
IN MINIATURE

It seems only yesterday that we used the word “new” to launch the first
especially designed and fully developed line of miniature glassware—Ace
Mini-Lab. But “yesterday” was 1950, and since then Ace Mini-Lab has been
enthusiastically accepted in laboratories, in schools—everywhere.

ACE MINI-LAB IS EFFICIENT. The excellent design, the fact that reduc-
tion in size has been accomplished without reduction in usefulness will make
the Ace Mini-Lab the most satisfactory miniature glassware you have ever
worked with.

ACE MINI-LAB IS VERSATILE. Ace Mini-Lab comes in ¥ 14/20 and 3 18/9
joints, features a full line of component parts permitting endless variations.

ACE MINI-LAB IS TRULY ECONOMICAL. The lower purchase cost, the
smaller “lebensraum” requirements, the often considerable saving in reagent
chemicals save money . . . a true saving, since the good design of Ace
Mini-Lab will also facilitate your work.

Select your Mini-Lab items from Ace Catalog 60, or send for brochure.
Write Dept. S.

ACE GLASS

INCORPORATED

Vlneland N. J.

Circle No. 1547 on Readers’ Service Card

Springfield, Mass.

Louisville, Ky.,
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fluorine present. When chemical shift
is great enough, each peak in an un-
known mixture can be separately inte-
grated. Precision of the analyzer is said
to be =1 percent of the signal. Sweep
amplitude is 0.1 to 20 gauss in a choice
of eight settings; sweep time is 0.5 to 4
min. (Schlumberger Well Surveying
Corp., Dept. Sci 520, Ridgefield, Conn.)

® SILICON CARBIDE HEATING ELEMENTS
for temperatures up to 1575°C are
fabricated in one piece with the hot
zone in the form of a spiral. Elements
are available with over-all lengths up
to 63 in. and hot-zone lengths from 7

to 40 in. A double-spiral hot-zone
model requires connection at one end
only. (Morganite Incorporated, Dept.
Sci524, 3302-3320 48th Ave., Long
Island City, N.Y.)

® COUNT-RATE METER is a completely
transistorized unit with eight scale
ranges extending to 600,000 count/min.
Three time constants, 1, 5, and 10 sec,
can be selected with a front-panel
switch. Input is sensitive to a 250-mv
negative pulse; output is provided for
0-to-1-ma or 0-to-10-mv recorder. (In-
terstate Electronics Corp., Dept. Sci525,
Anaheim, Calif.)

BOTH POTASSIUM & SODIUM DETERMINATIONS
IN A SINGLE SOLUTION SAMPLING

WITH ‘B/ 2K 's N EWFLAME PHOTOMETER

oW mzmm ‘mm ouR "mmllmns)

PHYSIC ANS & HOSPITALS UPPLY GO
aneapolts -

- SCHMR & COMPANY Chicag

dtanapoh.s, lever Sprmg M

SM..E&SERVICE AND lﬂfﬂﬁmﬂﬂﬂ’
‘BARRY iNSTRUMENTS Mzamt
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Write today for Bulletin F701 ®

with . full technical informa- fred Baird -Atomic, Inc.
tion on B/A’s NEW Flame mie 33 UNIVERSITY RD.,

Photometer Model KY, to: CAMBRIDGE 38, MASS.

L Sci531, 1276 W. Third St.,

B TARGET SIMULATOR for radar cali-
bration furnishes delays continuously
variable from 100 to 300 usec and
simulates target velocity to 20,000 ft/
sec. Bandwidth is 45 percent of center
frequency of up to 40 Mcy/sec. Rise
time is 0.1 psec or better. Variation is
servo controlled. (Andersen Labora-
tories Inc., Dept. Sci528, 501 New
Park Ave., West Hartford 10, Conn.)

B CONSTANT RATE BURETTE consists of
a ground-glass solution barrel and
plunger driven by a synchronous motor.
Neoprene rings held in stainless-steel
collars are used for sealing. Drive,
transmitted by a lead screw and nylon
follower, is self-limiting at both ends.
A separate motor provides rapid motion
for refilling and for discharging excess
titrant and flushing. (E. H. Sargent &
Co., Dept. Sci526, 4647 W. Foster
Ave., Chicago 60, Il1.)

B MICRO SYRINGE BURETTE is graduated
in 0.0001-ml units. Capacity of the
syringe is 0.25 ml. A lock nut permits
repeated deliveries of identical volumes.
Replacement of the hypodermic needle
with a special glass tip converts the
device into a microburette. The syringe
can be emptied completely except for
the volume of the 27-gage needle. (Cali-
fornia Laboratory Equipment Co.,
Dept. Sci527, 1717 Fifth St., Berkeley
10, Calif.)

® LUBRICANT TESTING MACHINE can be
adapted to testing either dry or liquid
lubricants, at ambient or high tem-
peratures, with oscillatory or rotary
motion and with a range of velocity
and loads. Operation with friction
coefficients of 0.5 at full load can be
maintained. Instrumentation is mounted
in a separate cabinet. (Alpha-Molykote
Corp., Dept. Sci529, 65 Harvard Ave.,
Stamford, Conn.)

® THERMISTOR PSYCHROMETER is a
portable instrument that measures
moisture content of air by means of
wet and dry thermistor beads. The in-
strument has three scales to cover the
temperature range —10° to +80°C.
Accuracy is said to be *=0.5 percent of
relative humidity. Reading of both wet-
bulb and dry-bulb temperatures can be
accomplished in 10 sec. A spring coil
motor can be supplied in place of the
battery-operated motor for hazardous
locations. (Atkins Technical, Inc., Dept.
Cleveland
13, Ohio)

B SIGNAL GENERATOR furnishes 20 cy/
to 20 kcy/sec sine or square waves for
audio, and 20 kcy/ to 12 Mcy/sec sine
and 20 kcy/ to 2 Mcy/sec square waves
for video signal and video sweep, with
the latter at a 60-cy/sec sinusoidal
sweep rate. Outputs of a high-fre-
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TROUBLE FREE

STUDENT MICROSCOPES

GRAF
APSCO

CHICAGO, US.A.

NEW DESIGN
EXCLUSIVE
SAFETY FEATURES
MEDICAL QUALITY OPTICS
10X OCULAR
OBJECTIVES
16mm (10X) N.A. 0.27
4mm (44X) N.A. 0.66

TRANSPORTATION
INCLUDED

Write for catalogue
listing safety features

MODEL GB2A
List price . .................. $117.00 ea.
Quantities of 5 or more ........ $105.30 ea.

THE GRAF-APSCO CO.

5868 BROADWAY CHICAGO 40, ILL

LONG RANGE VISIBILITY

Now—a combination galvanometer, four-range voltmeter
and four-range ammeter with figures and graduations on a
large 17" scale that is plainly seen from both sides over any
distance in the classroom. An accurate, versatile lecture
meter with a modern, shielded movement. All parts and

circuits clearly visible, Cenco No. 82140

complete with shunts
and multipliers $260.00

ce"cu CENTRAL SCIENTIFIC CO.
A Subsidiary of Cenco Instruments Corpotation

1718-M Irving Park Rocd . Chungo I3, 1] 8
nd W 5.

M
Boston e Birmingham e Santa Clara e Los Angeles o Tulsn
Serving education since 1889. Houston e Toronto e Montreal o Vancouver o Ottaw:
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FACTORIES LABORATORIES

HOSPITALS
SCHOOLS EXPERIMENT STATIONS

MODEL “F”

HAAKE

constant temperature

ULTRA
THERMOSTAT

The ideal circulating thermostat for to-
day's crowded laboratories is the Haake
Model “F". Due to its light weight and com-
pact design it can easily be moved around
and occupies a minimum of space. It is
ideal for any type of instrumentation or for
ambulatory use with clinical appliances
which require temperature control. Some
typical applications include such liquid
jacketed instruments as spectrophoto-
meters, refractometers, viscosimeters and
blood pH equipment.

SEND FOR COMPLETE DESCRIPTIVE CATALOG 32

BRINKMANN

C. A. BRINKMANN & CO.,
115 CUTTER MILL ROAD, GREAT NECK, N.Y.

Offices in: Phila., Cleveland, Houston, Miami.
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LaPINE

STAINLESS STEEL
BEAKERS WITH
FULLY FORMED
POURING LIPS

(Sizes 50 to 4000 ml)

Exclusive LaPINE Beakers have die
formed pouring lips; not dented rims. They
pour like glass beakers, yet their heavy
gauge stainless steel withstands heat and
abuse like no other beaker you have ever
used.

You’ll appreciate the difference when
you use genuine LaPINE Beakers—made
exclusively by Arthur S. LaPine and Com-
pany.

ORDER FROM THIS AD!

Genvine LaPINE Stainless Steel Beakers
with Pour-out Spout

Catalog No. $21-43

Size | Approx. | 1.D. | Depth| Price |Price (each)
(ml) | wt. (gm) | (in.) | (in.) | (each) [in lots of 1
50 27 |1%| 1% [$1.60 | $1.45

125 46 2% 2% | 2.15 1.95
250 126 |22 3% | 2.60 2.35
600| 242 |3%| 4% | 3.35 3.00
1200 325 [4Y%s| 5% [ 4.15 375
2000 | 446 |5%¢]| 6% | 5.00 4.50
3000| 586 |5%| 6% | 6.10 | -5.50
4000| 691 |62 7% | 6.65 6.00

ARTHUR S. LaPINE and COMPANY
6001 So. Knox Ave., Chicago 29, lllinois, U.S.A.

LEYBOLD

Gas Ballast
VACUUM PUMPS
3 g

World Famous Quality, Design
and Dependability

The Leybold Gas ballast design actually prevents con-
densation of vapor in the pump. It prevents oil contami-
nation from lowering ultimate pressures, cuts oil changes
and pump maintenance.

Leybold Pumps can be operated with or without gas
ballast, so that you get the advan-
tages of both gas ballast and oil
sealed rotary vane pumps.

WRITE FOR NEW
BULLETIN TODAY!

ARTHUR S. LaPINE and COMPANY
6001 South Knox Avenue, Chicago 29, lllinois
LABORATORY SUPPLIES AND REAGENTS

POWERFUL

CONE-DRIVE STIRRER

@ Stepless mechani-
cal speed regulation

@ Visual speed
indicator

0 Torque increases
as speed decreases

@ Continvous duty
induction motor

© Speeds—20 to
2000 RPM

Mechanical cone-
drive transmission gives
extra power at low
speeds instead of re-
duced power as with o
rheostat-controlled
stirrers.

Powerful stirrer is de-
signed for continuous
duty without lubrica-
tion or maintenance.
Totally enclosed, ball
bearing, prelubricated,
fan-cooled induction
motor has no brushes
to spark or wear.

For 115V, 60 cycle AC. With nickel-plated
mounting rod, 6-foot cord and plug, off-on
switch and ground lead. Propeller not included.

No. $383-31 Cone-Drive Stirrer, each. .$95.00

ARTHUR S. LaPINE and COMPANY
6001 South Knox Avenue, Chicago 29, lllinois
LABORATORY SUPPLIES AND REAGENTS

THE HUMAN INTEGUMENT
NORMAL AND ABNORMAL

Editor: Stephen Rothman 1959

AAAS Symposivm Volume No. 54

A symposium presented on 28-29 De-
cember 1957, at the Indianapolis
meeting of the American Association
for the Adv t of Sci and
cosponsored by the Committee on
Cosmetics of the American Medical
Association and the Society for In-
vestigative Dermatology. The volume
offers a fair illustration of what has
been achieved by modern research in
cutaneous physiology and pathophy-
siology.

270 pp., 59 illus., index, cloth. $6.75
AAAS members’ cash orders $5.75
Chapters
1) The Integument as an Organ of

Protection

2) Circulation and Vascular Reaction

3) Sebaceous Gland Secretion

4) Pathogenetic Factors in Pre-malig-
nant Conditi and Malignan-
cies of the Skin

British Agents: Bailey Bros. & Swinfen,
Ltd., Hyde House, W. Central Street,
London, W.C.1

AAAS

1515 Massachusetts Ave., NW
Washington 5, D.C.
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quency, 30 to 42 Mcy/sec, variable
oscillator and a sweep oscillator are
also available. The sweep oscillator can
be set to sweep at =6 Mcy/sec at any
center frequency between 36 and 42
Mcy/sec. Output levels are 10 volts for
both sine and square waves. (General
Radio Co., Dept. Sci532, West Con-
cord, Mass.)

B PLASMA FLAME SPRAY GUN is said to
be capable of applying coatings of any
material that can be melted without
decomposition. An electric arc and
inert gases are used to produce tem-
peratures said to be as high as 30,-
000°F. Nitrogen with 5 to 10 percent
hydrogen is used to form the plasma.
Both the gun body and nozzle are water
cooled. (Metallizing Engineering Co.,
Dept. Sci530, 1101 Prospect Ave.,
Westbury, N.Y.)

B PROJECTOR PROGRAMER is a modified
slide projector that handles magazines
of 40 slides each. A 12-bit photoelectric
pickup device has been installed to read
holes punched in the cardboard portion
of standard 35-mm slides, permitting
selection of 4096 binary codes. The
magazine can be advanced or reversed
by remote cable or by the output of a
switching device controlled by the
punched-hole reader. The device can
accommodate programs 80 units in
length if two magazines are taped to-
gether. (Davis Scientific Instruments,
Dept. Sci533, 12137 Cantura St., Studio
City, Calif.)

® PRESSURE SWITCH combines a Ni-
Span-C pressure capsule and a snap-
action switch in a housing of less than
1 in® volume and with total weight
slightly over 1 oz. Pressure setting is
adjustable; ranges up to 200 1b/in.* are
available. (Bristol Co., Dept. Sci534,
Waterbury 20, Conn.)

® DIFFERENTIAL D-C AMPLIFIER is said
to provide stability of =+0.05 percent.
The transistorized amplifier operates
with input and output isolated from
each other and from ground. Common
mode rejection is said to be 10° to 1.
Gain is variable in eight steps from 10
to 500. (Neff Instrument Corp., Dept.
Sci540, 2211 E. Foothill Blvd., Pasa-
dena, Calif.)

® ANALOG MULTIPLIER-DIVIDER operates
on the quarter-square principle in which
the difference between the squares of
the sum and difference of two signals
is proportional to their product. Band-
width is 350 kcy/sec and solution time
less than 2 psec. Phase shift is 1 deg
at 12 kcy/sec. Output range is =50
volts at =10 ma, and accuracy is said
to be =0.25 percent of full scale. (GPS
Instrument Co., Inc., Dept. Sci541,
180 Needham St., Newton 64, Mass.)
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® COUNTER furnishes both digital and
analog readout for operating printers
and chart recorders. The instrument
includes two counting sections. The
first, designed for data identification,
counts to 10° and provides digital out-
put and two analog outputs, 0 to 100
volts and 0 to 10 mv positive. The sec-
ond section for 10° counts, provides
digital output and one analog output
0 to 10 mv. A range selector switch
permits full-scale range selection for
10°, 10%, or 10° counts. Resolution is
5 usec for pulse pairs. (Victoreen Instru-
ment Co., Dept. Sci536, 5806 Hough
Ave., Cleveland 3, Ohio.)

® TURNTABLE CONTROL for fraction-col-
lection turntables permits them to be
operated on either a time or volume
basis. The control operates with a con-
tactor actuated by air pressure from a
calibrated siphon in which the fraction
is being caught. The contactor actuates
the turntable to move an empty test
tube under the siphon. Siphons in any
size from 1 to 100 ml can be used.
Operation on a time base is accom-
plished by allowing the control siphon
to fill from a constant-head Mariotte
bottle while the fractions are caught
directly by the receivers. (Organoma-
tion Associates, Dept. Sci537, P.O. Box
5, Shrewsbury, Mass.)

B DENSITOMETER for photographed
spectra is designed for comparing un-
known spectra with master spectra and
for measuring percentage transmission
or density of spectrum lines. It accom-
modates both film and plates. Scanning
in forward and reverse directions at
four selectable rates is controlled by a
foot switch. The instrument resolves
lines 10 u apart and provides horizontal
and vertical magnifications of 15. Zero
drift is said to be less than 0.2 per-
cent, full-scale drift less than =0.5 per-
cent, repeatability better than +0.5 per-
cent, and scattered light less than 1
percent. Readings are recorded on a
9%5-in. wide chart moving at 3 in./min.
Reading speed is up to 6 lines per
minute. (Applied Research Labora-
tories, Inc., Dept. Sci538, P.O. Box
1710, Glendale 5, Calif.)

m EMERGENCY OXYGEN UNIT that pro-
vides approximately 7 gal of gaseous
oxygen measures 11-in. high by 3-in. in
diameter and weighs 20 oz. Oxygen can
be administered by pressing a button
on the top of the container. A dispos-
able face mask is included with the unit.
(Linde Co., Dept. Sci544, 420 Lexing-
ton Ave., New York 17, N.Y.)

B FREQUENCY STANDARD provides fre-
quency signals stable to 5 X 10°/wk
and 3 X 10° over short intervals. Out-
put includes six sinusoidal signals at
decade intervals from 10 cy to 1 Mcy/
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7 M/Paper

ElectrOphoreS|s

New MMISCO Unit Uses Organic Buffers,
Completes Separations in 1 Hour

Misco’s advanced multiple-cell electrophoretic techmques feature organic
buffers for both analytical and clinical investigations. Usually within an
hour, unknown compounds can. be completely characterized or known
samples separated for quantitative analysis. Just as rapidly, this flexible
unit will purify up to a few milligrams of any compound that can be

separated by electrophoresis.

TECHNICAL DATA

Buffer: Dimethylaminoethanol-formic
acid in 30% Formamide.
pPH: 4.0
Paper: Whatman No. 4
Gradient: 15 volts/cm.
Current: 1.5 ma./cm.
Time: One hour. Cooling: None.
Sample: 20 y of each amino acid,
in one < volume.

lonic strength: 0.18

Amaranth

Aspartic Brilliant Blue

Glutamic

Alanine

G-Alanine §

y-Aminobutyric

MICROGHEMICAL

1825 EASTSHORE HIGHWAY |
Specialists in Micro

The Misco apparatus and special organic
buffers were developed by Dr. Harold T.
Gordon of the University of California.
Particular success has been achieved with
small organic molecules such as amino
acids, carbohydrates and peptides.*

The Gordon-Misco technique offers three
key innovations — organic buffers in
formamide, a multi-chamber cell, and
reference dyes. The buffers minimize
evaporation, allow much higher voltages.
The multi-chamber cell is designed for
running 1 to 5 samples simultaneously
at 5 different pH values from 3.3 to 9.3.
Reference dyes (such as Amaranth and
Apolon) assure reproducible relative
mobility values, often make possible the
calculation of the pK and molecular
weight of the unknown.

Misco will be happy to send you more
information about rapid paper electro-
phoresis and a reprint of the Werum-
Gordon-Thornburg article. Please ad-
dress Dept. 98.

#Rapid Paper Ionophoresis Using Organic
Buffers in Water-Formamide and Water-
Urea. L. N. Werum, H. T. Gordon, W.
Thornburg. J. Chromatography (in press).

SPECIALTIES CO.

Techniques for 22 Years
1551
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GLASS ABSORPTION
CELLS -

KLETT

SCIENTIFIC APPARATUS
Klett-Summerson  Photoelectric Colorimeters—
Colorimeters — Nephelometers — Fluorimeters—
Bio-Colorimeters — Comparators — Glass Stand-
ards—Klett Reagents.

Klett Manufacturing Co.
179 East 87 Street, New York, New York

INFRARED

Crystals are not just a sideline at IsoMmET.
Years of research and development have en-
abled us to produce consistently the highest
quality crystals obtainable and at attractive
prices. We go all out to serve you with

HIGHEST QUALITY
ATTRACTIVE PRICES « PROMPT DELIVERY

—three good reasons why leading spectro-
scopists everywhere are turning to IsomEeT for
their crystal needs, Why don’t you try us on

your next order.

NaCl, KBr, KCI, KIl, CsBr, Csl, BaF,, MgO
Rough blanks, polished windows, prisms, special shapes;
Standard liquid and gas cells; special cells.
Repair and polishing service for cells and windows,

= KBr Pellet Powder.
WRITE TODAY for price list and
free Technical Bulletin No. 1577.

NEW
HEATED
VACUUM

DESICCATOR

Now. . . a combination of features to bring you a most versatile
fab utility . . . dries faster . . . maintains samples at desired
temperatures . . . evaporates solvent traces rapidly . . . does
double-duty as a vacuum oven . . . plus many more uses.
Combines . . . thermostatically controlled heater . . . aluminum
interior . . . enameled steel exterior . . . Offers temperatures up
to 125°C . . . lets you pull up to 28” of vacuum with complete
safety . . . Includes hose connection, bleed valve, ground flanges
and dial thermometer . . . won't chip or break like glass desiccators
. . . eliminates makeshift heating devices.

Write for Bulletin 608 and the name of your nearest stocking
distributor.

SINCE 1920 ]
3735 West Contland st.| PRECISION
Chicago 47, .} SCIENTIFIC CO.

Local Offices in Chicago » Cleveland « Houston
New York « Philadelphia » San Francisco
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MEASURE MOLECULAR WEIGHT
AND PARTICLE SIZE

NEW 'BRICE-PHOENIX UNIVERSAL
LIGHT SCATTERING PHOTOMETER

Measures:

1. Absolute Turbidity
2. Dissymmetry

3. Depolarization

This instrument is listed in U.S. Government
specifications for the evaluation of certain clinical
materials.

PHOENIX PRECISION INSTRUMENT COMPANY
3805 N. 5th St. Philadelphia 40, Pa.
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sec and four pulse signals from 10 cy
to 10 kcy/sec. A timing comb is in-
cluded for calibration and for measure-
ment of sweeps and time intervals. A
built-in oscilloscope permits Lissajous
comparisons. Rated load is S0 ohm at
1 Mcy/sec and 100 kcy/sec and 5000
ohm at lower frequencies. (Hewlett
Packard Co., Dept. Sci539, 275 Page
Mill Rd., Palo Alto, Calif.)

® SAMPLING TooOL for taking pin sam-
ples from solid materials is essentially
a drill with a hollow bore that cuts
into metal, leaving a center core or pin
standing. A companion device shears
the pin at its base for removal. The
drilling chips produced are also avail-
able for analysis. Pins are nominally
3/16 in. in diameter and 2 to 1 in.
long. (Laboratory Equipment Corp.,
Dept. Sci535, St. Joseph, Mich.)

B ATMOSPHERIC CONTAMINATION AN-
ALYZER measures traces of gases or va-
pors that will ionize in water. The
sample is bubbled through demineral-
ized water, and the conductivity of the
water is measured before and after the
bubbler. Purity of the water is restored
by self-contained ion-exchange columns.
Alarm and indication are provided.
(Industrial Instruments Inc., Dept. Sci-
542, 89 Commerce Rd., Cedar Grove,
N.J.)

B CENTRIFUGE for acceleration testing
of  products accommodates two
matched objects up to 5 1b and larger
than 3 in.® Acceleration up to 100 grav
is provided. Accuracy of rate of rota-
tion is said to be better than =1 per-
cent. Eight slip rings are rated at 2 amp
for continuous duty. (Gyrex Corp.,
Dept. Sci543, 3003 Pennsylvania Ave.,
Santa Monica, Calif.)

® CONSTANT CURRENT SUPPLY furnishes
0.04 to 5.00 amp at 0 to 8.0 volts.
Regulation is =0.01 percent for 10 per-
cent line change or 8 volts load change.
Hum is 0.01 percent. Operation is on
105 to 125 volts a-c. Shorting of out-
put does not cause damage. An am-
meter is included. (Industrial Measure-
ments Laboratory, Dept. Sci545, 40
Great Jones St., New York 12, N.Y.)

B ELECTRON SPIN RESONANCE SPECTRO-
GRAPH records the first derivative of the
electron-spin-resonance absorption as
well as direct absorption of the observed
sample as a function of magnetic field.
Magnetic field coils are of the air-core
type in a Helmholz configuration. Coils
for fields of O to 10 and O to 100 oer
are supplied, and a unit for 0 to 1000
oer is available as an accessory. Operat-
ing frequencies of the basic instrument
are 60 and 90 Mcy/sec; 10, 30, and
1000 Mcy/sec sensors are available.
Frequency stability and magnetic field
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For Faster
Better Mixing
of Fluids

In Test Tubes

73044A—Vortex Mixer
2 test tube model

73046A—Vortex Mixer 4 test tube model

ORTEX MIXERS

The new Vortex Mixer has applications in
many operations requiring test tube washings,
titrations, precipitations, turbidity measure-
ments, etc. Designed for 10 to 16 mm or 18

to 25 mm diameter test tubes of various

heights, the Vortex Mixer will save considerable
time needed for washing Protein Bound

lodine determinations.

Other features include elimination of stoppers
and corks; and non-contamination due to

use of unclean stirring rods or other apparatus.
Requires only one hand to insert or remove

test tubes.

Available in both the 2 and 4 test tube models.
Write for full details.

DIVISION OF THE BRUNSWICK-BALKE-COLLENDER COMPANY
General Offices: 1831 Olive St. . St. Louis 3, Missouri
FULLY STOCKED DIVISIONS COAST-TO-COAST
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Now...Read 0-10 mm. Pressure Measurements Easily
on a Convenient, Accurate 100 mm. Long Scalel -

CARTESIN
MANOMETER

for both absolute
and differential readings
RANGE: 0-10 mm. Hg.
GRADUATION: 0.1 mm. Hg.
ACCURACY: 1% of full scale
CONSTRUCTION:  All glass

This new Cartesian Manometer simplifies readings in
the difficult 0-10 mm. region of absolute pressure
measurement...providing convenience no McLeod
gauge can match, and accuracy far beyond that of
ordinary coarse manometers. ® By using a 100 mm.
long scale, the Cartesian Manometer magnifies 0-10
mm. pressure measurements by a factor of 10, mak-
ing exact readings far more readily obtainable, m The
| Cartesian Manometer employs a stopcock for easy
i conversion from differential to absolute readings. The
i instrument can be read continuously and directly.
B Because of its ease of use, the Cartesian Manom-
eter is particularly valuable for vacuum distilla-
tions, oven drying, accurate differential pressure
measurement, flow measurément, and a host of other
S applications.

T10707...Cartesian Manometer complete and rudy for use,
but without mercury...$29.90 ea.

e EMIL GREIVER 4.

Dept. 427, ) 20-26 N. Moore St., N. Y. €. 13

10 MM. EXPANDED TO 100 MM.

SURFACE-MIXED

GAS-OXYGEN

HAND TORCH

Hotter and lighter than conventional
hand torches, the surface-mixing SHARP

FLAME has phenomenal range—
7 from tiny flame to a wide, long
fire. One tip for all flame sizes—

can be rotated—silent burning.
Flame range—hard glass, 3mm z . Won't blow out—can’t even be
to 45mm. Operates on low * ; . shaken out—and can’'t flash
pressure city gas—natural, mixed, back. Overall length
propane, hydrogen. For hard glass L 11"—weight 72 oz.
(Borosilicate), quartz, silver soldering.

Price
$35.00

Cut-away shows how gas
and oxygen are separated up
to burner face, producing
flame performance impossi-
ble with premixed fuels. (Not
illustrated, but also avail-
able: hand torch holder—
insert and remove with a
twist of the wrist.)

® At your laboratory dealer
or write:

BETHLEHEM
# Apparatus Company, Inc.

HELLERTOWN, PENNSYLVANIA
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stability are said to be better than 107,
The instrument accommodates samples
12 mm in diameter and 25 mm long;
larger volumes and flow designs are
available. Sensitivities cited as typical
are 5 X 10* electron spins at 1000
Mcy/sec and 5 X 10* electron spins
at 60 Mcy/sec. Scanning speeds range
from 0.005 to 10 oer/sec. Oscilloscope
display and strip-chart recording are
provided. (Elion Instruments, Inc.,
Dept. Sci548, 430 Buckley St., Bristol,
Pa.)

® SURVEY METER is a self-contained
gamma-ray responsive instrument us-
ing an 8-in.-diameter plastic scintillator
as detector. Sensitivity is 15,000 count/
min above 0.15 Mev for natural sea-
level background of 0.01 mr/hr. Indi-
cation is provided by a meter with
choice of full-scale values up 0.4 mr/hr.
Preamplifier and amplifier are transistor-
ized. (Franklin Systems, Inc., Dept.
Sci546, 2734 Hillsboro Rd., West Palm
Beach, Fla.)

® RECORDER provides full-scale voltage
ranges of 10 and 100 mv and 1, 10,
and 100 volts with 1 megohm input
resistance and current ranges 1, 10,
and 100 pa and 1 and 10 ma. Opera-

“tion can be with zero at left, right, or

center. Four-times chart width expan-
sion is provided on all ranges. Record-
ing is rectilinear by means of a gal-
vanometer and chopper bar clamped
every 2 sec on a chart 2.31 in. wide.
Chart speeds are 1 and 15 in./hr with
auxiliary gears available for other
speeds. Accuracy is said to be =2 per-
cent on all ranges. (Yellow Springs
Instrument Co., Inc., Dept. Sci547,
Yellow Springs, Ohio.)

® PLANT GROWTH CHAMBER permits
variation of light intensity from 700 to
3000 ft-ca and control of temperature
from 45° to 110°F with full light load.
An aluminum roof immediately above
the fluorescent lamps is cooled by three
fans to eliminate a large part of the
heat load. Inside dimensions are 983
by 623 by 85% in. high. Fluorescent
lights, incandescent lights, and tem-
perature are individually adjustable.
Filtered air is provided, up to 12
changes per hour. (Percival Refrigera-
tion and Manufacturing Co., Dept.
Sci553, Boone, Iowa)

® GAUSSMETER is a rotating coil type
that develops an a-c voltage propor-
tional to the magnetic field and com-
pares this in a null-deflection system
with a locally generated reference volt-
age. Range of the instrument is O to
10,000 gauss when null deflection is
used and 0 to 120,000 gauss with
meter indication. Accuracy is said to be
+0.1 percent between 1000 and 10,000
gauss with use of null technique. Probe
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dimensions are Y4 in. in diameter and
17 in. long. Rotating-coil diameter is
approximately %8 in. (Rawson Elec-
trical Instrument Co., Dept. Sci550,
101 Potter St., Cambridge, Mass.)

® COUNT RATE METER is completely
transistorized. Eight scale ranges ex-
tend to 600,000 count/min. Three
time constants, 1, 5, and 10 sec, can be
selected with a front-panel switch. In-
put is sensitive to 250 mv negative
pulse. Outputs are available for 0 to 1
ma or 0 to 10 mv recorder. (Interstate
Electronics Corp., Dept. Sci551, 707 E.
Vermont Ave., Anaheim, Calif.)

@ PHOTOELECTRIC MICROMETER MICRO-
SCOPE can be used to read scales and
circles marked with lines from 0.0001
to 0.0015 in. wide. Accuracy over the
total range of 0.05 in. is said to be
+0.00004 in. The instrument eyepiece
incorporates a photocell preceded by
a vibrating slit. A setting is made by
rotating a micrometer drum until the
slit oscillates symmetrically about one
of the engraved lines at which point
an indicating meter reads null. Settings
are said to be repeatable to within
20 uin. (Hilger and Watts, Ltd., Dept.
Sci554, 98 St. Pancras Way, Camden
Road, London, N.W.1)

RAPID, PRECISE PIPETTING

iy
C

HAMILTON
PIPET CONTROLS

Youcan getsmooth control of the meniscus
with Hamilton Pipet Controls, assuring
rapid and precise pipetting. The liquid
meniscus is raised with the free sliding
plunger almost to the calibration line, then
the thumbwheel control brings it accu-
rately to the scribe line.

® 1, 2 and 5 ml capacity controls available
® Glass and stainless steel construction

® Tygon tubing connection provides
clean, flexible coupling

. Order direct, or write today for literature and prices.
r Also available through your supply house.

HAMILTON COMPANY, i~c.

P.0O. Box 307.K, Whittier, California
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B AUTO COLLIMATOR COMPTis€s a sensing
unit, an amplifier, and an indicator.
Indicating range of the sensing unit is
+25 sec with a working distance up to
30 ft between sensing unit and reflect-
ing surface. Response time is 20 msec.
Drift is said to be less than 1 percent
in 24 hr after initial warmup. An opti-
cal wedge permits checking of indicator
calibration. Sensitivity is said to ap-
proach 0.02 sec. Output is suitable for
chart-recorder operation. (Keuffel and
Esser Co., Dept. Sci561, Third and
Adams Sts., Hoboken, N.J.)

m RELAY designed for squib-firing appli-
cations operates on 28 volts d-c and
delivers 50 amp for a period of 50
msec. Pickup time is said to be 4 usec
and dropout time 20 ysec with no con-
tact bounce. Open-contact resistance is
5 megohms, and closed-contract resist-
ance is 0.04 ohm. All components are
solid-state types with no moving parts.
Operating temperature range is —85°
to +4257°F. (Curtiss-Wright Corp.,
Dept. Sci549, Wood-Ridge, N.J.)

W PULSE HEIGHT ANALYZER is an auto-
matic-scanning, single-channel type that
presents data in both digital and analog
form. Scanning capacity is 100 chan-
nels with capability of being set to re-
cycle automatically at 10-percent
points. Counting time for full scan is
variable between 1.0 and 100,000 min.
Major components include a linear am-
plifier, analog and digital readout scaler,
electronic timer, printer and recorder,
and power supply. (Victoreen Instru-
ment Co., Dept. Sci558, 5806 Hough
Ave., Cleveland 3, Ohio.)

® pUST HOOD allows full visibility and
unimpeded movement of arms and
hands for performing laboratory opera-
tions under dust-free conditions. A
blower at the top of the unit forces air
into the transparent plastic hood
through a large-area filter maintaining
a positive pressure that prevents room
air from entering the open front. Work-
ing volume is 34 by 24 by 19% in. The
opening is 34 in. wide by 8% in. high.
(Air Shields, Inc., Dept. Sci556, Hat-
boro, Pa.)

B VOLTAGE MEASURING SET compares d-c
voltages with preset limits and displays
and records results. Input voltages up
to 1000 volts are handled in four dec-
ade ranges. Input signals in ten man-
ually selected channels are converted to
frequency and compared digitally with
panel-set values. Over-all accuracy is
said to be *=0.1 percent of input range
plus 1 count. (Hewlett-Packard Co.,
Dept. Sci557, 395 Page Mill Rd., Palo
Alto, Calif.)

JosHUA STERN
National Bureau of Standards,
Washington, D.C.
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Major Features
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0.1v. 10 pa.
1v. 0.1 ma.
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100 v. 10 ma.

® 4 times chart width zero suppression in
either direction.
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Letters

Small High Schools

James B. Conant concludes from his
survey of the American public high
school system that it is burdened with
far too many small schools. He says,
“The country over, something like a
third of our youth are attending high
schools that are too small. As a result,
one of the most precious assets of our
nation is being squandered—the po-
tential talent of the next generation. It
is almost impossible for students gradu-
ating from many of the small schools
later to become members of learned
professions [The Child, the Parent and
the State (Harvard Univ. Press, Cam-
bridge, Mass., 1959), p. 37]. . . . The
elimination of the small high school
through district reorganization and con-
solidation should have top priority”
(ibid. p. 39). Conant’s studies lead him
to believe that comprehensive high
schools with graduating classes of
fewer than 100 students inevitably pro-
vide an inferior education.

Conant’s analyses and arguments,

which are based upon his observations
of the curricula, the organization, and
the staffing of high schools, seem
reasonable. But considering how little
we really know of the consequences of
various educational practices and ar-
rangements, one wishes for data on how
students turn out. Some data on this
point have come to hand in a recent
issue of Science.

Harmon [Science 130, 1473 (1959)]
in connection with another analysis of
public high school graduates, reports
data showing that 35 percent of the
science doctorates awarded in 1957
and 1958 went to persons who had
been educated in small high schools
(schools with fewer than 100 gradu-
ates each year), and that 6 percent of
the degrees were earned by the gradu-
ates of very small high schools (schools
with fewer than 20 graduates each
year). Statistics assembled by the U.S.
Office of Education (Statistics of Public
Secondary Day Schools, 1951-52)
show that when most of these 1957-58
science doctors were graduating from
high school, about 36 percent of all
public high school students attended
small schools, as defined above, and
5.5 percent attended very small schools.

Some estimation is necessary here,
for Harmon reports class size and the
Office of Education reports school size,
and the time of graduation from high
school of the 1957-58 doctors is not
known with precision. The figures given
are based upon 1946, the best estimate
of the year of graduation for which
data are available; the estimates would

COLEMAN

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

COLEMAN INSTRUMENTS, INC.
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not be appreciably changed if data for
1938 were used.

At any rate, it seems clear that the
number of science doctorates awarded
the graduates of these small schools is
in line with the total number of stu-
dents educated in these schools. How
can it be that the small high schools of
1946, that presumably possessed all the
curricular, instructional, and material
deficiencies said to go with smallness,
produced their full quota of scientists
in 1957 and 1958?

Is the situation different today?

ROGER G. BARKER
University of Kansas, Midwest
Psychological Field Station, Oskaloosa

Importance of Chinese
for Scientific Communication

During recent years the number of
scientific journals and the total volume
of scientific literature published by the
People’s Republic of China appear to
have increased considerably. Evidence
cited by Wilson (/) on the magnitude
of the effort in scientific education and
research leads one to expect that the
increase will continue. According to
a sampling of journals received by the
Harvard-Yenching Institute, Cambridge,
Mass., the vast majority of Chinese
scientific publications appear only in
the Chinese language and normally are
not translated. However, two journals
published in Peking, Scientia Sinica by
the Academia Sinica and Science Rec-
ord by the Science Press, consist of pa-
pers in Western languages, principally
English. These papers, representing var-
ious fields of science, often appear
previously in other Chinese-language
journals.

In view of the rapidly increasing
importance of Chinese scientific litera-
ture it is desirable that some scientifi-
cally trained persons now begin learn-
ing to read scientific Chinese. Only
when knowledge of the language is
widespread can Chinese scientific prog-
ress be evaluated accurately. The task
may soon be too great for exclusive
reliance on the few American scientists
who speak Chinese as their native
tongue.

Most of the difficulties associated
with learning to read scientific Chinese
are not associated with the language it-
self and seem to reflect a lack of inter-
est on the part of Western scientists.
According to a study that I have made
the following problems stand out.

1) Because of present world unrest,
publications of the People’s Republic
of China do not circulate freely in the
United States.

2) No textbooks and selected read-

20 MAY 1960

CENTRIFUGES & INSTRUMENTS

“Serve You Best"

$S-3 PUSHBUTTON AUTOMATIC

$S-1 SUPERSPEED

From the RC-2, the latest in Refrigerated Centrifu-
gation, to the SERVALL Small & Medium Centrif-
uges with their remarkable variety of tube combi-
nations (ideal for the chemistry lab), there is a
SERVALL Centrifuge to suit your every need in
the low to Superspeed range (o to 20,000 rpm — up -
to 34,800 x G). Special rotors such as virus or par- SP/X MEDIUM CENTRIFUGE

ticle counting, and field-aligning also are available.

The SERVALL 8 to 2 Tube Direct Sedimentation Continuous Flow System
is still unique after having been in production for more than two years.
SERVALL Instruments include the world-renowned “Porter-Blum” Ultra-
Microtome (1/40 micron), Omni-Mixer Homogenizer (with or without Micro-
Attachment for 0.5 to 3 ml up to 50,000 rpm), Pipettes, and the new SERVALL-
Ribi Apparatus for preparative work on cell walls for research and production,

ILLUSTRATED LITERATURE AVAILABLE
UPON REQUEST FOR CATALOG SC-5GC

Mhvan Sorvall, Inc.

NORWALK + CONNECTICUT

AN INDEPENDENT COMPANY: NOT CONNECTED WITH ANY OTHER CENTRIFUGE MANUFACTURER. EST. 1934,
1561



Don't miss this
authoritative
new manual

HARDBOOR \\

oF .
FILTRATION ‘\

g’
|

Price

$2.50

Postpaid

First complete and

detailed Handbook

of Filtration!

Here, for the first time between covers,
is a history of the progress of filtration,
based on data from many sources . . .
and from many years of research and ob-
servation. All findings are presented in
an interesting and easy-to-read style.
Fully illustrated with drawings, charts,
and photographs.

Thorough coverage of
important subjects

The highly important technical aspects of
paper filtration are thoroughly covered.
Permeability findings, for example, are
based on results obtained with a special
high-pressure tester. A five-color “pull-
out” chart shows, at a glance, the
permeability characteristics of 75 grades
of filter paper.

Chromatography, electrophoresis, and
other laboratory applications for filter
papers are also discussed, as are the
development and operation of various
plate-and-frame filter presses, tubular
filters, horizontal-plate filters, cartridge
filters, ceramic filters, and leaf filters.

Indeed, this 124-page volume belongs in
the library of every chemist, technician,
and engineer whose work touches on any
filtration process. The attached coupon
and your check for $2.50 brings a copy
to your desk. Mail it today!

The Eaton-Dikeman Company
Filtertown, Mount Holly Springs, Pa.

Enclosed is my check for $2.50 for
new ‘‘Handbook of Filtration.'’ Please
send my copy postpaid to:

Name

Company
Street
City

Zone. State.

1562

ing materials specifically prepared as
aids in learning to read scientific litera-
ture are yet available.

3) There appear to be no technical
Chinese-English dictionaries, such as
exist for German, French, and Russian.
The existing specialized dictionaries of
technical terms, intended mainly for
those who speak Chinese, are not easily
used by the Western student.

4) Class instruction in Chinese for
the scientist is not currently offered by
universities in the United States (the
Massachusetts Institute of Technology
is planning a course in scientific Chi-
nese for September 1960).

Learning Chinese is not as insuper-
able a problem for the Western scien-
tist as many tend to believe. The
grammar of the language is simple;
words are not inflected as in Western
languages, and number, tense, case, and
person are all indicated by the context.
Furthermore, an active interest in
teaching Chinese to Western students
in nonscientific fields already exists,
and much of this experience would be
of value in the teaching of scientific
Chinese. An increase in interest and
an organized effort on the part of indi-
viduals aware of the growing need for
scientists with a reading knowledge of
scientific Chinese could overcome most
of the problems.

JouN W. WINCHESTER
Department of Geology and
Geophysics, Massachusetts Institute of
Technology, Cambridge

References

1. J. T. Wilson, “Red China’s hidden capital of
science,” Saturday Review of Literature (8
Nov. 1958); One Chinese Moon (Hill and
Wang, New York, 1959); “Geophysical insti-
tutes of the U.S.S.R. and the People’s
Republic of China,” Trans. Am. Geophys.
Union 40, 3 (1959).

The Scientist and Moral Values

The two letters concerning animal
research [Science 131, 263 (29 Jan.
1960)] by implication raise issues of
fundamental importance to the role of
science and to the respect it may claim
in the world of tomorrow.

The first is a question one would
like to see squarely answered: Are there
any moral limits at all to animal ex-
perimentation? Or is it the responsible
and considered opinion of today's biol-
ogists and psychologists that any ex-
periment, no matter how cruel, is
permissible as long as it is scientifically
worth while?

The second is a scientific problem
that has been surprisingly—and signifi-
cantly—Ilittle investigated: that of the
psychology of scientists. Who are the
people who will choose lines of research
leading them to ever more cruel and, to
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an outsider, seemingly barbaric experi-
ments? What are their motives and the
conscious and subconscious satisfactions
they derive from their work? What else
would they be capable of doing if given
the opportunity?

In the popular view of science, the
scientist too often appears as a kind of
impersonal superman, investigating with
cold detachment, and with concern only
for truth. But surely this is preposterous.
The scientist as a human being is very
much a part of the picture of science,
and science cannot be adequately under-
stood without an understanding of the
scientist; this line of research has been
surprisingly shunned by scientists them-
selves.

With respect to animal experiments,
I venture the hypothesis that, as the in-
trinsic scientific value of experiments
decreases and the cruelty to animals
increases, a critical point is reached
beyond which the driving force is no
longer scientific curiosity but sadism
pure and simple. “Research” becomes
a legalized outlet for pathological drives.
Placing no moral limitations whatsoever
upon research is an open invitation for
this.

If the scientific community were to
condone this, it could only lead to
justifiable distrust of scientists in the
long run. Indeed, the great claims of
science in the last analysis boil down
to this: that science is a form of service
to mankind. But the very idea of service
to mankind is a moral ideal that is
intimately linked with the whole of
human morality, of which reverence
for life is an essential part.

If, under the guise of science, that
reverence for life were entirely dis-
carded, the resulting moral debasement
of scientists might well raise fears that,
given the opportunity, they might turn
against man himself in a sort of scien-
tific folly. After all, it has already hap-
pened at least once: in Nazi Germany,
where scientists performed “scientifically
worth while” experiments on human
beings they elected to consider “sub-
human.” In the modern world, scientists
should not be the last to learn the lesson
that, whenever the ends are thought to
justify any means whatsoever, it is the
means that will utterly corrupt the ends.
Or, to put it in the words of a wise old
Frenchman, Montaigne: “Science sans
conscience n’est que ruine de l'dme
(knowledge without conscience is noth-
ing but the ruin of the soul).”

ALEXANDER WITTENBERG
Faculty of Science,
Laval University, Quebec, Canada

A recent exchange of letters on ani-
mal research left me puzzled. Can the
painful problem of what constitutes
proper animal experimentation be
solved by the magic of words?
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R. B. Kelman objects on moral
grounds to experiments published by
V. H. Denenberg and G. G. Karas, in
which animals were starved to death
to measure their resistance to stress
under certain conditions. Denenberg
in his reply gives relevancy, sensitivity,
and precision as his criteria in selecting
a dependent variable. “Any variable
which satisfies these demands is scien-
tifically valid and may be used to study
subhuman organisms.” He points out
that in starving animals to death sur-
vival time is a relevant dependent varia-
ble for measuring resistance to stress;

that it is precise, because the same
general findings can be obtained on dif-
ferent occasions; and that it is sensi-
tive, since it uncovered statistically
highly significant differences between
different groups of animals. He con-
cludes that survival time is a scientif-
ically valid measure of resistance to
stress; that it is specific, since “it is
based upon the preservation of life”;
and he adds that to him his data are
most interesting.

Denenberg’s criteria for scientific
validity are explicit and sufficient. They
help one think up other vaild experi-
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ments to measure resistance to stress,
such as immersion into chemically
inert hot liquids. Unlike starvation, an
all-or-none affair, thermal stress can be
varied in degree. Survival time in total
body thermal stress (TBTS) probably
depends upon the degree of stress and
the surface area of the animal, or, per-
haps, a surface-volume relationship;
one might get a family of curves for
animals of different size when plotting
survival time as a function of tempera-
ture. Simple refinements of these ex-
periments might include a one-lead
electrocardiogram, to show the com-
bined effect of nonspecific stress and
rising temperature on myocardial con-
ductivity. Or the electrical activity of
the brain could be recorded during
these conveniently shortened (as com-
pared to starvation) tests for resistance
to stress; a simultaneous temperature
curve of the cerebrospinal fluid ob-
tained through a needle thermocouple
in one of the cerebral ventricles would
provide convenient arbitrary landmarks
in the gradual transition from being
into nonbeing. The brief survival time
would lead to a greater number of ex-
periments, improving their reliability
and increasing efficiency in utilizing
scientific manpower.

Such experiments would fully satis-
fy the stated requirements for scientific
validity, yet one would not wish to
maintain that boiling them alive in min-
eral oil is a proper way of testing
resistance to stress in mice, rats, or
other “subhuman” mammals. Our cri-
teria let us down, for at least two rea-
sons: they have no circumscribed mean-
ing and they are not pertinent to the
issue, which is a moral one. Relevancy
of survival time in indicating resistance
to stress is assured by definition; no
matter what we do to shorten the life
of our animals, survival time will re-
main relevant in measuring resistance
to what we are doing to them. The
same is true of specificity. Sensitivity
and precision, as used in this context,
can be interpreted rather broadly to
fit almost any experiment in biology
worth reporting; they do not describe
the experiments as much as the frame
of mind of the person talking about
them. In general, applying such terms
to one’s own results amounts to little
more than saying, “I like what I am
doing,” in different words. Admitting
this in public is proper and may even
have didactic value, but it is a pity to
conceal an essentially noble message
behind inappropriate words.

The problem of what constitutes
humane experimentation on animals is
painful and difficult, and most of us
are reluctant to think it through. Like
other moral problems, it probably can-
not be solved by rules that are simple,
consistent, and always uniquely appli-
cable. Even if rules were set up they
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would have to be interpreted in doubt-
ful cases; ultimately it must be the
scientist concerned who decides
whether work he is about to under-
take is sound intellectually and morally,
and we had better select our scientists
so that we can entrust them with such
decisions. On occasion, a scientist may
feel the need to show the rest of us his
work as a source of excitement, delight,
or inspiration, but the justification of
what he is doing—its agreement with
a given set of standards, scientific and
moral—rests in itself; the record is all
that is needed, and nothing else will do.
Calling one’s results relevant, sensitive,
specific, precise, significant, and scien-
tifically valid adds nothing to them.
STEVEN E. Ross
2210 Jackson Street,
San Francisco, California

More about Nomenclature

I have just read K. E. Boulding’s
letter in [Science 131, 874 (1960)]. I
don’t think that it will be necessary
to waste any space on the proposed
astronomical classification since, like
his “Bimbambim” it probably won’t be
used by anybody.

But I do wish to protest three state-
ments: (i) that names like selenium,
tellurium, or, for that matter, Rhyn-
chocephalia are “unscientific”’; the his-
tory of science happens to be a science
too; (ii) that it is “fortunate” that most
scientists are not acquainted with the
“dead” languages from which nomen-
clature is drawn. I, for one, consider
this most unfortunate, provided it were
true; (iii) that the letter x cannot be
used to begin a syllable. Boulding may
have heard of St. Xavier at one time.
To be more personal about it, my
younger daughter is named Xenia, and
even in grade school her classmates had
no trouble learning the proper pronun-
ciation, Ksay-niya.

WiLLy LeY
37-26 77th Street,
Jackson Heights, New York

As an old S-F fan I am flattered by
Willy Ley’s attention to my excursion
into the grain-of-truth-among-chaff
business. But the history of science is
not science but History, an appalling
mishmash of unrepeatable accidents,
quite unfit company for the respectable
readers of this journal. Selenium has
nothing to do with the Greeks, the
moon, or the metal, just as (to cover
his second point) irony has nothing to
do with Fe. And in a world in which
so much information has to be carried
in such little sculls, there is a real prob-
lem of Economy in language.

But I am sorry about x. It has always
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