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LEITZ quality
with _
unlq/m/bted /Uer'nsat/ility Leitz ORTHOLUX and ARISTOPHOT,

shown with Fluorescence Unit HBO-200

ORTHOLUX Macroscope
with ARISTOPHOT Il

Here are precision Leitz instruments perfectly matched for exacting photomicrography.
They are simple to operate, yet capable of infinite variations to fit all your photomicrographic
requirements.

With the Leitz ORTHOLUX with ARISTOPHOT, image sharpness is limited only by the resolu-
tion of the film you are using. Only air separates the optical system from the film. There is
no loss of image sharpness because of mirrors or other devices.

Film size is not restricted : 35mm Leica, 314 x 44, 4 x 5, or Polaroid. Your choice of illumi-
nation, too, is virtually unlimited: transmitted or incident light, dark field, polarized or
phase contrast.

With the ARISTOPHOT detached, the Leitz ORTHOLUX fulfills the most critical requirements
for a research microscope. The ARISTOPHOT II may be used separately for gross photography
or macrophotography. ,

Write for illustrated brochure, Dept. 294 SC-617.

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 29438



Pulse-Height-to-fime Conversion
Multi-Channel Analyzer

Serviced by RCA Service Co.
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NEW MODEL 137-G
INFRACORD™-
THE FIRST LOW-COST GRATING SPECTROPHOTOMETER

Provides high resolution in important wavelength region

Spectroscopists seeking precise information in the near-
infrared and adjacent infrared regions now have a new,
low-cost instrument to measure absorption in this wave-
length range: Perkin-Elmer’s Model 137-G Infracord Grat-
ing Spectrophotometer.

This instrument uses two gratings, each in the first order,
to cover the wavelength range from .83 to 7.5 microns.
Higher orders are eliminated by appropriate filters inserted
automatically in the beam when required. One grating
covers the range from .83 to 2.55«; the other, 2.45 to 7.5«.
Each range is recorded on an 8%2"x11” standard chart.

The two-speed wavelength drive permits a 24-minute
scan for quantitative analyses and an 8-minute scan for
survey work. Spectral data are presented linear in transmit-
tance and wavelength.

The high resolution (4cm™) and %% peak-to-peak
noise level of the Model 137-G enable the spectroscopist to:
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o correlate absorption in the carbonyl and the C-H stretching
regions with structural features of molecules;

e make quantitative analyses more accurately because of free-
dom from band overlap;

o use the mass of analytical data in the near-infrared, involving
overtones of hydrogenic (CH, NH, OH) stretching, and com-
binations with other modes of molecular vibrations;

e make more accurate wavelength assignments, and study
solvent effects on group frequencies.

The instrument offers wide application for accurate meas-

urement of spectral transmission, specular reflectance and

wavelength cutoff values of a wide variety of filters and
other optical components. This is especially important in
the military infrared field.

For further information, including performance data,
write Perkin-Elmer Corporation, 910 Main Avenue, Nor-
walk, Connecticut.

INSTRUMENT DIVISION
Perkin-Elmer Gyun
NORWALK, CONNECTICUT
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INDUSTRY-WIDE APPLICATIONS PROVE ACCEPTANCE

OF BARBER-COLMAN GAS CHROMATOGRAPHS
Play major role in research and
development; quality control
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The Chromatogram Is The Proof
This typical chromatogram is from a
run of C;-C; alcohols on a Barber-
Colman Gas Chromatograph with a
100 foot, stainless steel, capillary col-
umn. Column coating was Armeen
SD. Column temperature: 60°C. Cell
temperature: 110°C. Flash heater tem-
perature: 140°C. Pressure: 15 psi.
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Since their announcement a short time
ago, Barber-Colman Gas Chromato-
graphy systems-have found their way
into many industrial and research labo-
ratories. Following are a few cases
which show the magnitude of accept-
ance accorded these chromatographs.
New techniques and accessory items
are constantly being developed by
Barber-Colman . . . the primary reason
for the versatility and the fast-growing
popularity of Barber-Colman chroma-
tographs.

Synthetic Coffee . . .

A leading U.S. research institute has
recently completed a project which
may well point the way to a cup of syn-
thetic coffee comparable in flavor and
aroma to the real thing. Because aroma
is responsible for from 80% to 90% of
the flavor sensations received from
coffee, it is necessary to separate the
volatiles from brewed coffee in order
to determine the components that pro-

-duce the aroma and flavor. A truly syn-

thetic cup of coffee in the future is
extremely likely. Barber-Colman chro-
matographs are being used in trace
work of this type.

Hydrocarbons in Air ...

A major American chemical company
has succeeded in isolating as few as 15
parts per billion of some hydrocarbons
in air with a chromatograph equipped
with an argon ionization detector. The
company’s scientists achieved with this
sensitivity with a modified Barber-
Colman ionization detector. The stand-
ard 80-microcurie radium source in the
detector was replaced with a one-curie
tritium source. The tritium is absorbed
in a titanium film on a stainless steel
foil. After exciting the argon carrier
gas used in the detector, the excited
argon atoms impart their energy to

molecules in the sample having ionizae
tion potentials of less than 11.6 e.v.,
the energy of the argon metastable
state. Since the ionization potential of
air exceeds 11.6 e.v., the detector is
relatively insensitive to air.

Perfumed Fragrances ...

One of the world’s foremost creators
and producers of perfumed fragrances
is using Barber-Colman Gas Chroma-
tography for quality control to assure
fragrance purity and uniformity. The
extreme sensitivity of the chromato-
graph makes possible the separation
and graphic study of the many compo-
nents that go to make a fragrance.

Wheelco Model 20. ..

Compact and portable for laboratory
and industrial use. Designed to accept
capillary or coiled packed columns.
The extreme flexibility of Barber-
Colman Gas Chromatographs provides
qualitative and quantitative  chemical
analysis due to the many features and
accessories offered . . . argon or flame
ionization detectors, separate tempera-
ture controls for column heater, ad-
justable sample splitters, effluent split-
ters, events markers and many more.

Investigate the features of Barber-Col-

man Gas Chromatographs that are sig-
nificant to your requirements. Contact
your nearest Barber-Colman sales and
service office.

Wheelco Instruments Division

BARBER-COLMAN COMPANY

Dept. F, 15131 Rock Street, Rockford, lllinois, U.S.A.
BARBER-COLMAN of CANADA, Ltd., Dept. F, Toronto & Montreal . Export Agent: Ad. Auriema, Inc. N.Y,
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THE FISHER DUO-SPECTRANAL*

Makes Spectroanalysis Easy!

With the Fisher Duo-Spectranal, even inexperienced opér-
ators can quickly make qualitative and semi-quantitative
analyses for trace metals in soils, water or tissues . . . find
sources of stream pollution . . . identify ores and alloys
. . . check foods for metallic pesticide residues. It is an
ideal instrument for teaching the principles and tech-
niques of spectroscopic analysis.

A unique patented source gives the analyst the equivalent
of an oxy-hydrogen flame spectrum, without the usual
unwieldy equipment and tremendous heat. The Duo-
Spectranal’s automatically aligned dual source allows him
to compare the spectrum of each sample with spectra of
known materials, and to match the wave lengths and in-
tensities of known and unknown spectral lines. Wave
lengths are shown directly in Angstroms, on an illumi-
nated scale. '

17 JUNE 1960

FISHER SCIENTIFIC

The Duo-Spectranal forms its spectra with an aluminized
replica diffraction grating ruled with more than 31,000
lines to the inch—a feature generally restricted to expen-
sive instruments. Under the 5-power eyepiece, lines only
3A apart are easily resolved.

Modern design makes the Duo-Spectranal easy to use. The
inclined eyepiece allows the operator to work while com-
fortably seated. Automatically aligned electrodes and a
sample adjustment pipet eliminate possible sources of er-
ror. Theinstrument uses only a square foot of bench space.

Write today for a FREE booklet describing the Fisher
Duo-Spectranal in detail. 139 Fisher Building, Pittsburgh
19, Pennsylvania. B-119

*Further patents pending

rica’s Largest Manuf Distrib of Lab y Appli & R

Boston , Cleveland Philadelphia IN CANADA
Buffalo ) Detroit Pittsburgh Edmonton
Charleston, W.Va.  Houston St. Louis Montreal
Chicago New York Washington Toronto
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right across the board.

=S/ CENTRIFUGES

Small & Medium Centrifuges SS-1 Superspeed with Con- $S-3 Automatic Superspeed
5 rotors on one base tinuous Flow 17,000 rpm — 34,800 x G

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

The SERVALL SS-1 Superspeed, SS-3 Automatic Superspeed, SS-4
Enclosed Supérspeed and RC-2 Automatic Refrigerated Superspeed
Centrifuges, all designed to accept the unique SERVALL 8 to 2 Tube
Direct Sedimentation Continuous Flow System, lead the field in a
functional versatility that is. determined by one thing: the modern
researcher’s requirements — your requirements.

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

And remember, in the U.S. you get direct, personal service on all
your meeds from SERVALL-trained representatives. In Canada and
elsewhere SERVALL Centrifuges and Instruments are available from
specially appointed distributors.

1760 SCIENCE, VOL. 131



SERVE YOU BEST!

$S-4 Enclosed Superspeed — §8-1 Superspeed — “the
Entire Control Panel snaps workhorse of the modern
out for remote operation laboratory”

RC-2 Automatic Refrigerated Cen-
trifuge — basic unit includes stand-
ard 8 x 50 ml Superspeed Rotor

ILLUSTRATED LITERATURE UPON REQUEST FOR CATALOG SC-6GC—or circle number on reply card

Norwailk, Connecticut ;

An independent company: not connected with any other centrifuge manufacturer. Established 1934,
17 JUNE 1960 1761




PINPOINT

Autoclave

Never before has there been such a versatile laboratory autoclave as
Castle’s new Orthomatic!

With Orthomatic you can pinpoint the exact sterilizing temperature
best suited to any given process. Temperature settings between 100-
132°C. are made in seconds right on the sterilizer control panel.
Supplementary controls may be added for temperatures down to 71°C.

In addition, Orthomatic High-Speed Jet Heating will save your labora-
tory hours in the preparation of test glassware, allow successful proc-
essing of heat-sensitive media, and permit an automatic programming
of sterile cycles and a uniformity of repetitive test conditions which
cannot be duplicated.

Orthomatic sterilizers are available for every hospital department.
Write for full details.

CMM LIGHTS AND STERILIZERS

WILMOT CASTLE CO., 1713-6 E. HENRIETTA RD., ROCHESTER 18, N. Y.
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TEMPERATURE
CONTROL ... with the

new Orthomatic Laboratory

Castle Engineered Ster-
ilization can help you
solve your sterilization
problems . . . utilizing
the latest in dry heat,
steam and gas.
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PHOTO BY WILL CONNELL

Push button ease in titrations, redox measurements and pH determinations is yours with a Beckman
Zeromatic* pH meter. 8 The Zeromatic is shown with one of Beckman’s new Combination Elec-
trodes easily performing a neutralization titration. Thousands of titrations can be done by this
modern pH-endpoint method. The Zeromatic’s millivolt scale adds even more versatility, making
possible complete millivolt titrations without range changes over any 1400 mv span between = 1400
mv. B Recorder or automatic temperature compensator hook-up can be made in seconds. The line-
operated Zeromatic automatically eliminates zerodrift and standardizing between readings, mak-
ing measurements more reliable. Accuracy of 0.1 pH and reproducibility of 0.02 pH are guaranteed.
The Zeromatic is-available for immediate delivery from 99 laboratory apparatus dealer locations in
the U.S. and Canada. Ask for a demonstration, or write us today for Zeromatic Data File 38-25-01.

" Trademar Beckmanr
Scientific and Process [ Instruments Division
Beckman Instruments, Ine.

2500 Fullerton Road, Fullerton, Californio

ULTRAVIOLET AND INFRARED SPECTROPHOTOMETERS * GAS CHROMATOGRAPHS * pH METERS * ELECTROCHEMICAL INSTRUMENTS
SALES AND SERVICE FACILITIES ARE MAINTAINED BY BECKMAN/INTERNATIONAL DIVISION IN FIFTY COUNTRIES




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

'AMAIZING SCIENCE BUYS

for FUN, STUDY or POFIT

Ameriean Made — Terrific Buy!

Over 50% Saving
STEREO MICROSCOPE

Years in development. Equals $300

to $400 instrument. Precision Amer-
lcan made. Used for checking, in-
specting, small assembly work. Up

_ See the Stars, Moon, Planets Close Up!
ASSEMBLED 3" ASTRONOMICAL REFLECTING TELESCOPE
AND 60 o 180 Power. An I Buy! F Mt. Palomar Type
READY TO USE! You'll see the Rings of Saturn, the fascinating planet Mars, huge
craters on_the Moon, Star Clusters, Moons of Jupiter in detail,

alaxies! Equatorial mount with lock on both axes. Aluminized and
over-coated 37 diameter high-speed f/10 mirror. Telescope comes

to 3” working distance, Clear, sharp, equlpped with a 60X ey and a Lens, giving
erect image. Wide, 3 dimensional 60 to power, An 0ptlcal T'inder Telescope, always so
fleld. 2 sets of objectives on rotating eeuntlal is also included. Stur hardwood pornble tripod—
turret. 23X and 40X. 10 Days Free FREE _with Seoge '—Valuahlo s AR CHAR sus 272 page
Trial. “HANDBOO VENS” plus "How USE YOUR

TELESCOPE” BOOK

Photographers! 'l‘hu s an actual photograph Stock No. 85,050-W __._ $29.95 Postpai
of the moon tal our
Telescope by a 17 -year student.

Stock No. 85,056-W ________ $99.50
f.o.b. Barrington, N.J.

Low Power Supplementary Lens Attachment for above

Stereo—provldes 15X down to 6X -with clear, extra larxe

114" field at 6X.

Stock No. 30,276-W $7.50

Reflecting Telescope—up to 255 Pow
Stock No. 85.0{66 ..... !-----__.".37 50 F.0.B. Bnrrlnlton, N.J.

WAR SURPLUS!—INFRARED SNOOPERSCOPE
Govt. Cost $900—Bargain at $§l£0

Converts infrared to visible light.

See in total darkness without being

seen. Use in lab, factory, .classroom,

etc. Completely portable. Operates

on two flashlight batteries (not in-

cluded). Image is quite good, may

be made even better by careful
focusing. 8ize 113%* x 8”. Weigh

with carrying case 12 1bs. No infnted gl
furnished. (See below).

Stock No. 85,008-W.__..__. $39.50 f.o.b. Barrington, N. J.

INFRARED LIGHT SOURCE AVAILABILITY!
Uses 6-volt transformer or 6 V auto battery to operate.

Stock No. 80,035-W. $10.00 Postpaid

War Surplus American-Made 7x50 Imoculurs

Big savings! Brand new! Crystal
clear viewing—7 power. Every opti-
cal el t is coated. An excel]ent
night glass—the size recommended
for satellite viewing. Individual eye
focus. Exit pupi] m!ln. Approx. fleld

NEW! GRAPH RUBBER STAMP

Solves problem of r i hed
material neatly in engineering note-
s, reports, correspondence, etc. with-
out using bulky sheets of graph paper.
Simply stamp a clear graph pattern
wherever needed. Use lnr electronic de-
sign, and record:
—plottlnz various curves from malytlcnl
data and math formulae—drawing curves
from oscilloscope screens, etc. For all
engineers sales mgrs, production con-
trol. Pattern is 100 blocks per sq. in.

No. 50,255-W (3" square) $3.00 Postpaid

Order by Stock No.—Check, M.0. or Open Account
Money-back Guarantee.

OFFSPRING OF SCIENCE . . . REALLY
BEAUTIFI.II.! CIRCULAR DIFFRACTION-
GRATING JEWELRY

Shimmering rainbows of gemlike color
in jewelry of exquisite beauty—made
with CIRCULAR DIFFRACTION-
GRATING REPLICA. Just as a
prism breaks up light into its full
range of individual colors, so does
the diffraction grating. Promises to

normally cost $195. Our war surplus
price saves you real money.

Stoek No. 1533-W __.

- -_-Only 855 00 Postpd.
(Tax lncluded)

Terrific Buy! American Made!
OPAQUE PROJECTOR

Projects illustrations up to 3” x 3
and enlarges them. No film or m a-
tives needed. Projects charts. dia-
grams, pictures. photos, lettering in
 full color or black-and-white. Op- and solid geometrical figures.
erates on 115 volt, A.C. current. 8-ft. extension cord and Demonstrate equations x, y and z
irlvlu-iwl es on 60 watt bulb, not included planes. Visualize engineering con-
8" wide. Weight 1 Ib.. 2 oz Plastic [ cepts. For home decoration or edu-
with l»nnlr in handle cational use. ‘‘Black Light’’ the
design and create incredibly beau-
tiful sight. Kit contains 3 bhck notched wood panels (the
background), each 6%%” sq., 3 reels fluorescent thread.
black clips, needle, instructlon booklet.
Stock No. 70,278-W $2.95 F
SPECIAL! 80t of 6 Space Snldm! L
Stock No. 70,297-W $10.95 P

3-D DESIGN WITH SPACE SPIDER

Create 3-dimensional colored de-
signs that ‘‘float in space’’ sim; gy,
by weaving fluorescent strands

tween different planes of ‘‘shadow
box.”” Design abstractions, plane

Stock No. 70,199-W _____________ -------87.95 Postpaid

Take Telephoto

‘become a rage in current fashion. Shots Thru ug '2,,'.‘,““' 'AE{‘,',’,?&'"},
Stock No. 30,349-W Earrings ----$2.75 Pstpd. 7 x 50 ) OUR FREE CATALOG.—

Stock No. 30,350-W Cuff Links --$2.75 Pstpd.

NEW! CIRCULAR SLIDE Rl.ll.E!

Stock No. 30,373-W 2 Pins __ _-$2.75 Pstpd. M
Stock No. 30,372-W Pendant __ --$2.75 Pstpd. ONOCULAR Pocket Size—
Stock No. 30,390-W. Tie-Clasp _____.______ $2.75 Pstpd. | This is flne gquality, Amerlcm made instrument—war Fast—Easy to Use!

surplus! Actually % of U.S. Govt. 7 x 50 Binocular. Used ] Be a Math Wiz! New Circular
for general observation both day and night and to take Slide Rule multiplies, divides,
fascinating telephoto shots with your camera. Brand new, B figures fractions, percenuges
$95 value. Due to Japanese competition we close these out squnes, cubes, roou. proportions, -
at a bargain price. Directions and hints areas, retail prices,
D-STIX CONSTRUCTION KITS J Stock No. 50,003-W ___________________ $15.00 Postpaid || fuel consumption. Eliminates the
confusions of ordinary slide-rules.

For Scientists, Teachers Directions included.
ceeeiee..$4.95 Postpaid

Stock No. 30,336-W ..
Scientists, teachers, hnnen—let D-
8TIX
FECATA (06,
Optics for the Science Class!

help you visualize and crystal-
Optics for the Space Frc!

BEGINNER'S LENS KITS!

FOR FOR ADULTS! FUN FOR CHILDREN!
Kits include plainly written, illustrated booklet showing
how you can build lots of optical ftems.

Stock No. 2-W Beginner’s Kit,

10 Lenses $ 1.00 Pstpd.
Stock No. 5-W Gadgeteer’'s Delight,

45 Lenses -$ 5.00 Pstpd.

$10.00 Pstpd.

ize complex ideas. Colored wood sticks
18” thick and ‘‘easy-on’’ rubber joints
approx. 3/16” diam. fit together fast
—help you work out molecular structures, geometric fig-
ures, structural members, shapes, models of scientific ap-
paratus. Ideal for ‘‘3-dimensional thinking,’ instruction,
demonstration. Durable kits. Money-back guarantee.

Stoek No. 70,210-W (370 pes) - .. $5.00 Pstpd.
Stock No. 70,211-W (452 pes) ——__________$7.00 Pstpd.

Stock No. 10-W Experimenter's Dream,
50 Lenses

128 PAGES! OVER
1000 OPTICAL BUYS!

OPTIC Sand
Huge selection of lenses, SCEIENCE
ASTRO-COMPASS AND prisms, war surplus op- MART

TRANSIT tical instruments, parts SCIENGE - MATH - OPIICS

War surplus! Astra Compass alone cost and  accessorles. Tele-
Govt, $75. We have added a Sightine J] foPes. microscopes,
L‘evel to 11mprove vefntuttyi kHun {ed.s binoculars, infrared
of uses in carpentry, brick laying, B sniperscope, etc. Low-
foundation work, grading, irrigation .

or dl‘alnxgel Mu'chthelow Sost, o ‘«l)r?l- cost Science and Math
nary surveying instrumen eal for

do-ltyourselfers. 10%* high, 6° long, | rewrr o 2 Tesching
4” wide. Adjustable leveling platform f§ 8ids-

NEW BINOCULAR-TO-CAMERA HOLDER
Will Fit Any Camera

For Exciting Telephoto Pic-
tures. Bring distant objects
7 times nearer with a 35mm
camera, 7x50 binocular and
our NEW BINOCULAR-TO-
CAMERA HOLDER. Ideal
for long-range shots of wild
life, ships, People vistas.
Camefa and binoculars attach
easily. Use any binocular or
monocular—any camera, still

or movie. Take color or black and white. Attractive gray —2 spirit levels for lllxnlns——allo . talog W

crinkle and bright chrome finish, 10” long. Full spirit level in sightin . ,

directions for taking telephotos included. A tremendous bargain. =

Stock No. 70,223-W $11.50 P 1d ] Stoek No. 70,267-wW $19.95 Postpald § Easy Payment Plan Available! Details with cnhlon!

ORDER BY STOCK NUMBER .SEND CHECK OR MONEY ORDER . SATISFACTION GUARANTEED!

EDMUND SCIENTIFIC €O.,6ARRINGTON, NEW JERSEY
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The Big Contribution of

In X-ray spectrographic analysis, evacuation of
the radiation path results in significantly higher
counting rates than those obtained in air or even
helium — particularly for the lighter elements
magnesium (12) through sulphur (17).

The true value of the Norelco Vacuum Spectro-
graph lies in the fact that its satisfactory use as a
routine laboratory and industrial tool, requires no
expert supervision to obtain optimum perform-
ance. It can be readily integrated into existing
laboratory or industrial conditions to provide de-

.- % Transmittaﬂne

N veumthirmo
% TRANSMITTANCE

pendable data. It is versatile, durable and ideally
suited for routine as well as diverse applications.

The graph here illustrated reveals that the per-
centage of quanta transmittance varies minutely
with increases in vacuum below 100 microns, (0.1
mm. Hg.). In terms of efficiency, this degree of
vacuum is obtained in less than one minute with
the Norelco vacuum apparatus — and within this
time period, offers ideal conditions for reproduc-
ible results which are well within the range of
required statistical accuracy.

Write today for more information on this truly versatile addition to your X-ray laboratory

1766
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The Vacuum Spectrograph is universal in the sense that it may be
used to provide either evacuated or gas-filled atmospheres.

Two crystals, mounted on a holder in the X-ray path, permit optional
choice of either crystal without breaking vacuum — effectively ex-
tending the analytical range to all detectable elements.

Two detectors, scintillation and proportional, may be used alterna-
tively or sequentially with either crystal.

PHILIPS
ELECTRONIC
INSTRUMENTS

PHILIPS ELECTRONIC INSTRUMENTS

A Division of Philips Electronics and Pharmaceutical Industries Corp.
750 SOUTH FULTON AVENUE, MOUNT VERNON, N.Y.
In Canada: Research & Control Instruments e Philips Electronics Industries Ltd. o 116 Vanderhoof Ave, o Leaside, Toronto 17, Ont.
17 JUNE 1960 1767




recorders prove what every

engineer knows . . . SIMPLICITY MEANS RELIABILITY

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

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

TEXAS INSTRUMENTS
I NCORPORATED

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

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

Two Cycle Pen Response

D-c Milliampere Ranges ........................ Y4 ma to 100 ma
A-c Ampere Ranges ................cccccooeeenn 0.25 Ato25 A
D-c Ampere Range ..100 mv for use with standard shunts
Expanded Scale A-c Voltage Ranges ................ 80-130 V,
160-260 V, 320-520 V
A-c and D-c Voltage Ranges .................... 10 V to 1000 V
Frequency Ranges ...............cccooevvvieennncens 50, 60, 400 cps
Five Cycle Pen Response
D-c Milliampere Range ............cccccovvvevvceeeeineceenneennn 5 ma

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

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

*4servo/riter” is a trademark
of Texas Instruments



B R O N Wl L L .. . your headquarters for

FEATURING :

temperature controlled
to 0.01°C—range

0 to 100°C

long life brushless
induction motor
accurate magnetic
control of temperature
settings

internal relay—no
separate relay box

up to 2145 gpm 12L|min)

controlled circulation

additional reading
thermometer provided

accessory cooling coil
available

And the BRONWILL

"WARBURG APPARATUS

Circular shape and small diameter (2014”), conserves
space, permits locating unit against a wall or in a
corner. Rotates through 320° to bring any manometer
in front of the observer for reading. Fourteen manom-
eter positions are provided.
@ Designed for compactness—operates on any laboratory bench.
o Magnetic thermoregulator adjustment—temperatures
0 to 50°C present in minutes.
e Unique double capillary manometers—stronger and easier to read.
o Electrode heating system—lagless—no overshooting.
Reaches operating temperature in 20-30 minutes.
e Interchangeable factory calibrated manometers and reaction
vessels available.
e Temperature constancy plus or minus oox°c

FOR PHOTOSYNTHESIS — MODEL UVL ... CAT. NO. 10

Bath chamber is transparent Plexiglas through which the light is trans-
mitted from fourteen 40-watt tungsten filament lamps, mounted on the
oscillating manometer platform directly below the reaction flasks., The
distance between light source and reaction flask remains constant,

Concentric-mounted fan to dissipate heat from the lamps is positioned
so that the blades do not pass through light beam between lamp and
flask. Special cowling shields the observer from direct light, facilitates
reading the manometers.

CONSTANT
TEMPERATURE
CIRCULATORS

Pumps and circulates . . .
converts any suitable container to a
constant temperature bath.

HEATS + CIRCULATES - CONTROLS TEMPERATURE

This new and improved model instantly con-
verts any suitable container to an efficient,
closely controlled, constant temperature bath
or circulating system. One light, portable unit
provides the motor driven stirrer and pump for
circulating, a 750 watt heater element, a read-
ing thermometer, a magnetic setting thermom-
eter-thermoregulator and a double transistor
relay. With mounting rod for attachment to any
laboratory stand.

Literature on Request.

Send
1{1]§
lustrated
folder

BRONWILL SCIENTIFIC

A DINVISTON OF

WiLLL: CORPORATION

P. 0. BOX 3927 « BRIGHTON STATION * ROCHESTER 10, N.Y.
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One of a series of discussions on topics of particular interest

to those employing radioisotopes and tracer techniques.

Let’s Talk About SCALERS. ...

Scalers have come a long way since
Tracerlab designed and produced the first
all-electronic automatic scaler back in
1946. Today several hundred types, made
by more than 50 different companies, are
available. So, if you are planning to buy a
new one, this eight point check list will
help you in making your decision. Con-
sider:

1. The detectors it will accept.

2. Availability of preset count and

preset time.

3. Resolving time.

4. Power Supply Range and Stability.

5. Ability to operate automatic

systems.

6. Adaptability to future needs.

7. Reputation and experience of

manufacturer.

8. Cost.

When we set out to design our new
Tracermatic series of scalers, we “threw
away the book,” so to speak. Instead of
going down the path of conventional de-
sign, where new instruments evolve by
modification of existing types, we started
afresh with the needs mentioned above as
the principal design criteria. The result
was the development of the Tracermatic
family of scalers. They are, in actual fact,
the only new scalers on the market today.

Designed to be compatible with every
standard radiation detector, the Tracer-
matic scalers have the one microsecond
resolving time so desirable for propor-
tional or scintillation counting. In addi-
tion, both resolving time and input sensi-
tivity can be adjusted so as to permit you
to choose the optimum values for all other
types of detectors. The high voltage power
supplies provide a high order of stability.
Output voltage varies less than 0.003%,
for a 19, change in input voltage. The
counting circuits employ cold cathode
decades for long, trouble-free life and
lower operating temperature. Data dis-
plays are simple, unique and non-
ambiguous and, furthermore, no mechan-
ical registers are used.

Electronically speaking, Tracermatic
Scalers are designed to do all that any
scaler should do — plus a little bit more.
But, it is in functional versatility that the
Tracermatic Scaler stands alone. You
have never used or owned a scaler with
which you can do so much so easily. Every
Tracermatic Scaler has preset count.

-Most offer both preset count and preset

time. All will operate automatic sample
changers and data printout devices. In
addition, Tracermatic Scalers can be
adapted to work with standard commer-

cial card or tape punch machines.

And here’s an important extra —
Tracermatic construction . ..an advanced
concept under which all electronic com-
ponents are mounted on two side chassis
leaving open a central column for natural
convection cooling. If your scaler ever
requires maintenance, two lift-away side
panels are quickly removed to expose
every electronic component to view and to
easy access with the instrument in a
normal upright position.

Oh yes, and speaking of extras, don’t
forget those hidden extras you get every
time you purchase a Tracerlab product.
The first is your assurance that compo-
nents and workmanship are of uniformly
high quality. Another is your knowledge
that your instrument is a member of a
whole family of nuclear laboratory prod-
ucts serviced by a large staff of nuclear
application engineers and a world-wide
network of authorized service represent-
atives.

There is a Tracermatic Scaler specifi-
cally designed for your needs (and your
pocketbook). Write today for full details.
Complete description of all Tracermatic
Scalers available on request. Ask for
bulletins.

]mcer/ab i

radiation measurement

TRACERLAB, INC., 1610 Trapelo Rd., Waltham 59, Massachusetts « 2030 Wright Ave., Richmond, California
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SAVING . .. VERSATILE
built-in SAFETY FEATURES

v tron microscopy, plant tissue studies, more stable
emulsio ifficult substances into solution . . . the toughest homog-
enizing expedited with the VirTis ‘45' Hi-Speed Homogenizer
(45,000 rp the VirTis ‘23" Economy Model (23,000 rpm). These
fast opera trouble shooters have wide application industrially, as
well as in linical laboratory.

micro and macro shafts and flasks are an economy . . .
mplishment of a wide range of tasks with samples from

Interchange
permit the
0.2 ml. to

on and Stainless Steel Aerosol-Free assembly keeps the
om dangerous aerosols during processing . . . and irre-

placeable es are safe too! A friction-free top drive design eliminates
heat hazar d troublesome leaky gaskets.
Adjustme “easy to position clamps, and base alignment are

fast to set up . . . and speaking of speed . . . the
on ground, razor sharp blades of 18-8 ‘stainless steel are
tors designed to deliver high torque under load.

shaft and p

The heav
ation.

ooling cup provides clear visibility during oper-

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

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. Availoble as the Micro Model “23"’ for
0.2 - 1.0 ml. samples or the Macro Model
23" for 20 - 200 ml. samples. Either
model will handle all volume levels between
0.2 - 200 ml. using appropriate inter-
changeable accessories.

For full delails and nome of nearest distributor, write:

The VirTis Company, Inc., Gardiner, New York




Now! Measure MAGNESIUM with
the Coleman Flame Photometer

In its S5-year history, this instrument has proved to
be the most practical Flame Photometer
made. .. unmatched for precise and rapid analysis
of sodium, potassium and calcium. Magnesium
can now be analyzed wherever the element is
available in adequate amount; i.e., 200 to 250
micrograms, total mg.

The precision and operating convenience built into
a Coleman Flame Photometer enable it to handle

COLEMAN INSTRUMENTS,

a huge work load . . . in a midwest laboratory
10,000 soil samples per year are analyzed by
one experienced chemist using a single instrument.
Even laboratories with job-trained assistants,
will find the Coleman Flame Photometer can turn
out routine analyses at very low cost.

For full details on magnesium analysis and

complete information on the Coleman Flame
Photometer, ask for Bulletin SB-242A.

INC., MAYWOOD, ILLINOIS

1774
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bningin neighborhood service

to users of Picker nuclear instruments

-field, offers this caliber of
r employees. It’s always
y on your own home
res uninterrupted depart-
on —safeguards your work

1akes the most of your

cker nuclear equipment is never left stranded.

Hallmark of quality Nuclear Instrumentation

Picker X-Ray Corporation, Nuclear Division
25 South Broadway, White Plains, New York
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EACH

"STREAM'..........

IS A
SEPARATE
FRACTIONI! ..

Beckman/Spinco Model CP Continuous
Flow Electrophoresis instrument

with accessory fraction collector allows
unattended runs of 72 hours.

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

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

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

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

O Please send descriptive literature and prices on the CP.

NAME

TITLE OR
DEPARTMENT.

FIRM OR
INSTITUTION

ADDRESS

CITY. STATE

1776

Beckman
S s

processing antibiotics and concentrating vaccines.

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

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

Beckman-
oL, Spinco Division
H 25 ? Beckman Instruments, Inc.
=) ]
2 YEARS R
95108

$-635A
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EXPANDING THE

FRONTIERS OF SPACE TECHNOLOGY IN

ELECTRONICS

Lockheed Missiles and Space Division has made significant contributions in ,
electronics in such areas as: computer development; telemetry; radar and data links;
transducers and instrumentation; antennas and electromagnetic propagation

and radiation; ferrite and MASER research; data reduction and analysis; solid

state electronics, including photovoltaic devices, electrochemistry,

infrared optics; FM-FM data systems; PAM-PCM data links; and logical design.

Special emphasis is being attached to the research, design and development of
improved military electronics systems for communications, including new methods
of data transmission, reception and storage. Pioneering work is also being
conducted in space vehicle borne computers, DC-AC inverters, non-gyro guidance
systems. Studies in oceanography include underwater communication

and navigation, and natural phenomena and military aspects of the deep sea.

Lockheed’s programs reach far into the future and deal with unknown environments.
It is a rewarding future and one that outstanding scientists and engineers are

invited to share. If you are experienced in any of the above areas, or in related work,
we invite your inquiry. Please write: Research and Development Staff,

Dept. F-44, 962 W. El Camino Real, Sunnyvale, California. U.S. citizenship

or existing Department of Defense industrial security clearance required.

Lockheed / MISSILES AND SPACE DIVISION

Systems Manager for the Navy POLARIS FBM, the Air Force AGENA Satellite
in the DISCOVERER, MIDAS and SAMOS Programs;
Air Force X-7,; and Army KINGFISHER.

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA
CAPE CANAVERAL. FLORIDA » ALAMOGORDO. NEW MEXICO s HAWAII



time-of-flight plug-in

O

pulsed neutron plug-in

HORTON AL
SR

S rpecTioN MEMORY LOTATION -

Logic is interchangeable in the TMC Model CN-110 Pulse Analyzer,
Into the all-transistor, 30-pound, 256-channel digital computer
you can plug Pulse Height Analysis, Pulsed Neutron, Time-of-Flight
or special program units. Out of it you can get Analog, Digital

or Binary data. You can carry the system and set it up almost
anywhere. It is guaranteed for two years.

These instruments and all accessory units are now being
delivered. Complete details of design, construction and operation
are contained in a new 6-page folder available on request.

220 data handling unit
« We have excellent openings for Transistor Circuit Designers «

PSR o
e TECHNICAL MEASUREMENT CORPORATION

441 WASHINGTON AVENUE, NORTH HAVEN, CONN.
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Science Teacher Certification

State departments of education hold legal responsibility for teacher
certification. In granting certificates, a state certification officer, in some
instances, administers state laws and, in others, requirements set up by a
state board of education or committees appointed by and advisory to the
state education department. Until recently academicians have had no
prominent place on these advisory committees. There is justification for
the criticism that most certification requirements provide for adequate
preparation in professional education but not in major specialization.

The National Council for Accreditation of Teacher Education
(NCATE), affiliated with the National Commission on Accrediting, ac-
credits teacher-education programs of colleges, requiring that the college
first be accredited by the regional association, such as the North Central
Association, and asks that states grant certificates to graduates of teacher-
education programs of NCATE-approved colleges. Several states follow
this practice but apply state standards for certificates in special areas.

As a first phase of the teacher preparation-certification study, sponsored
by the National Association of State Directors of Teacher Education and
Certification (NASDTEC), with the cooperation of AAAS [Science 130,
1237 (1959)], four regional conferences—in Chicago, Salt Lake City,
Atlanta, and New York—have been held in which preliminary recom-
mendations of guidelines for teacher certification in science and mathe-
matics were made. Participants included scientists, certification officers,
and representatives of teachers colleges and public schools. In these con-
ferences scientists expressed their point of view to certification officers in
47 states. The Garrett report [Science 131, 1024 (8 Apr. 1960)] was high-
ly influential in the formulation of recommendations. Certification officers
demonstrated their desire to establish standards for science teacher certifi-
cation much as scientists wish them to be. For example, the mathe-
maticians recommended four courses in mathematics for the prospective
elementary teacher, and certification officers supported them. It is rare,
at this time, that even one course is required.

The guidelines to be prepared in the NASDTEC-AAAS study are for
use by the several states in approving teacher-education programs in sci-
ence and mathematics. If the study is successful, state departments of
education will be advocating programs which have been developed
cooperatively with scientists in the various scientific-society and curricu-
lum projects. A college scientist may find himself to be less up to date
than the certification officer in his state! At the annual meeting of
NASDTEC in San Diego, 19-20 June, further consideration will be given
to the regional conference recommendations. Subsequently, in the four-
day San Diego conference of the National Commission on Teacher Edu-
cation and Professional Standards, cosponsored by AAAS, NAS-NRC,
and the American Council of Learned Societies, scientists and educators
again will work together in planning improved teacher-certification pro-
grams.

Several scientific societies have studied proposals for accreditation or
for recognition by them of secondary school teachers. Now some educa-
tionists are suggesting that the scientists do this. Serious study of such
accreditation is called for. The NASDTEC-AAAS study recommenda-
tions will be reviewed in the 50 states in the coming year. It is essential
that scientists take a very active part in these state deliberations. The
leadership which scientists want from state departments of education can
be obtained only if scientists are willing to give time to this important
work.—JoHN R. MAYOR, AAAS
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See the revolutionary new instrument
that directly records transmittance,
absorbance, reflectance and emission
in UV and visible ranges . . .

with an exclusive electronic sensor that
automatically adjusts drum speed to
variations in curve complexity . ..

featuring B&L Certified-Precision
Gratings.

Write for your copy of Catalog D-2009,
Bausch & Lomb, 75906 Bausch Street,
Rochester 2, N. Y.

... less than half $

3 5 8 5 VISIBLE
the cost of other RANGE

Bausch & Lomb

SPECTRONIC 505"

Recording Spectrophotometer

; (UV=VISIBLE, s4285)
recording

spectrophotometers !

Only 36” x 22” x 15", it’s as streamlined
as the universally accepted B&L
Spectronic 20* Colorimeter . . .

with a complete line of accessories
including an exclusive new air-cooled
Hydrogen lamp . . .

at less than half the cost of other
recording spectrophotometers.
*Trademark, Bausch & Lomb Optical Co.

BAUSCH & LOMB

E‘ga
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A compact /3.5 EFFI
system yielding high |

Designed to yield monochromatic illumination at wave-
lengths ranging between 220 and 2,800 millimicrons

in the ultra-violet, visible and infrared regions.

Compact and flexible, Monochromators are convenient to
use with microscopes, colorimeters, photometers and
similar instruments, and can be set up with auxiliary
equipment for making transmission, absorption,
emission, radiation, reflection, fluorescence and
phosphorescence measurements or irradiation purposes.

FARRAND OPTICAL CO., INC.

Technical data available on request BRONX BLV AND EAST 238th STREET e NEW YORK 70, N. Y.
Specify Bulletin No. 8118

A
S

Engineering, Research, Development, D n and Manufacture of Precision Optics, Electronic and Scientific Instruments

ABNORMAL

H EM I TRY clinical chemistry control serum
containing elevated Creatinine
concentrations of Non-Protein Nitrogen
c 0 N T R 0 Amylase Protein-bound Iodine
Alkaline Phosphatase Phosphorus, inorganic
Bilirubin *Transaminase (SGO-T)
S E R U M S Lactic Dehydrongenase Urea Nitrogen
Uric Acid
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FREE

TO ANALYTICAL CHEMISTS

From: hu 1l Co.
‘Schleiche & Schue!
cl::-‘ m‘.uwn:ﬁu

For:

’ ANALYTICAL

N\ FILTER PAPER
) sAMPLER

Ty T Fin it

4;/ 2
To acquaint you with S&S Ana-
lytical Filter Papers, we invite
analytical chemists to mail the

coupon below for a free sampler
made up of several grades.

As an analytical chemist, you
know that precise chemical anal-
ysis requires filter paper of the
proper quality and density.

For those who demand only the

finest working tools, S&S Filter
Papers offer these advantages:

1. Standardization, for consis-
tent accuracy — complete
physical uniformity.

2. Selection, for more precise
analysis — a wide range of
types from which to choose.

Make your own tests! Send for
your S&S Filter Paper Sampler!

$&S MEMBRANE FILTERS

S&S Ultraflex Membrane filters for
filtration of liquids and gasses have
extremely uniform micropore struc-
ture. Pore sizes of different filter
types range from 5 millimicrons to
about 10 microns.

Mail coupon for FREE Sampler

and Membrane Filter Bulletin
. N B _ B B B N |

CARL SCHLEICHER & SCHUELL C€O.
I @ Dept. S-6 KEENE, NEW HAMPSHIRE
l Send me your FREE I

O S&S Filter Paper Sampler
I O S&S Membrane Filter Bulletin l

I Name. I

Company.
I Address I
I City. State. l

L---—-—_‘
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Letters

Scientists and Responsibility

Science deserves the gratitude of
scientific men of good will everywhere
for publishing Bertrand Russell’s mag-
nificent little speech, “The social re-
sponsibilities of scientists” [131, 391
(1960)]. Russell’s message is as old as
the problem with which he deals, but
never before in human history has the
need for saying it been more acute. Let
us hope it is heard widely, “loud and
clear.”

Every scientist has to make a living
and, if he is to pursue a scientific
career, must have the wherewithal in
equipment, money, and freedom to
carry out his work. Increasingly, how-
ever, he is faced with an ever-narrower
orbit of choice of problems to be in-
vestigated and scope and emphasis of
investigation. Rewards of wealth and
position for “popular” or “approved”
research in terms of policy needs of
government and industry burgeon in
tantalizing proportion as rewards for
“unpopular” or “disapproved” or “im-
practical” research shrink alarmingly.
The university, traditional stronghold of
scientific freedom, becomes almost per-
vasively dependent upon the largess of
government and industry for research
funds already earmarked for official or
business purposes.

We in the social and behavioral sci-
ences, though not often involved di-
rectly in the mad marathon of devising
an ever more horrendous armamen-
tarium, also bear responsibility for the
consequences of our works. Had we
not known this before, the scathing re-
bukes of a C. Wright Mills should have
made it apparent (though self-conscious
contentiousness tends to dilute the ef-
fectiveness of his argument). Like the
physical scientists we are engaged in
large numbers in research on “applied”
—or what some of us term “action”—
problems, in which funds are supplied
by government and industry or by
foundations geared often to similar ob-
jectives. Many of us find satisfaction in
being able to use our skills in efforts
which we hope will alleviate or change
some area or aspect of a painful human
condition. Simultaneously we may be
subject to pressures, however delicately
subtle, to orient data collection and
findings in the direction of enhancement
of, say, the institution or organization
in which the investigation occurs. Thus,
strong and persistent effort is required
to maintain scientific integrity and in-
sure that all results will see the light of
day, and not alone those which confirm
existing policies.

While sporadic symposia have oc-
curred in the past (and frequently in
such groups as the Society for Applied

ELECTROLYTIC
CONDUCTIVITY

EQUIPMENT

CONDUCTIVITY BRIDGES

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

®© © 0 0 000 00 00 00 0000009000

CONDUCTIVITY CONTROLLERS

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

® 0 0 06 0 0. 0. 00 00 0 0 00 00 00000

CONDUCTIVITY  CELLS

A single source for all
your cell needs. Body
materials in the wid-
est range of materials
to meet every require-
ment for temperature,
pressure and corro-
sion resistance. Com-
plete selection of cells designed to meet your
application requirements...no universal com-
promises. Nickel platinum, graphite, gold or tin
electrode materials as well as a comprehensive
selection of cell constants and ranges for every
measurement application.

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

Indusrrial

.

Instrurments:

Indusrrial
Instruments inc.

89 Commerce Road. Cedar Grove. Essex County. N. J.
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Anthropology), I urgently propose that
each of the professional organizations
and academies in the social sciences
enter the subject of scientific social re-
sponsibility for rounded and open dis-
cussion in its meetings and journals.
Davip LANDY
223 Grant Avenue,
Newton Centre, Massachusetts

Physics has not always been an im-
portant profession. What we seem to
find important is some knowledge of
ourselves in relation to whatever and
whoever interacts with us most strong-
ly, rather than knowledge of the sim-
pler and more remote world which
physics describes. Even the practical re-
sults of physics, while historically perti-
nent, have seldom been a dominant
factor in men’s lives. When a physicist,
in the past, had to decide on a job,
his decision was of concern mainly to
himself. Others, including military lead-
ers, were not too strongly affected,
either practically or otherwise. They
had worse worries.

This is no longer so, of course. We
do not know whether a nuclear war
would essentially destroy the human
race, or whether it would appear to our
descendants as harmless compared to
what they could perpetrate. We do
know that millions of men and women
may suffer and die owing to the work
of our hands and minds.

If nuclear armaments clearly led to
nuclear war, the moral choice would
lie between wholesale death and de-
struction, on the one hand, and what-
ever these items may purchase on the
other. That choice seems clear: work-
ing on nuclear armaments would be
immoral. We could then note that
armament races, in the past, have al-
ways led to war, and thus consider the
moral question of what to work on as
solved.

This is not a valid conclusion, how-
ever: everything in the past has led
to wars—armament races, pax Britan-
nica’s and disarmament treaties alike.
We have wound up fighting each other
whenever some greater force has not
prevented us. Now, there is no way to
decide whether the fear of nuclear
armaments has prevented a third world
war up to now. Neither can we foretell
whether the balance of terror induced
by nuclear armaments will provide the
pressure needed to force us into a
world organization which can effective-
ly prevent war. Since we do not know
the answer to these questions, we can-
not take some guess and make it serve
as the basis for a moral decision. All
we know is that nuclear weapons exist,
and, whether the terror is balanced or
not, there is certainly plenty of it to
go around. What should we do then?

First, any agreement, even one which
fills an obvious mutual need, can only
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be kept alive and in force if courage
and generosity are forthcoming from
some of those concerned. We can,
therefore, work to the end of increasing
these qualities, along with all men. We
have a special incentive to do so: if
world war does come, it will indeed be
better for physicists if they had never
been born. That will be their own
opinion as well as most everyone else’s!
The very possibility makes us wish “not
to learn war any more,” in the phrase
of Fox’s celebrated statement to Charles
II, and to turn to morally safer pur-
suits.

make the consequences of war as clear
as possible. We can advise framers of
agreements and makers of policy con-
cerning the technical pitfalls that we
know about, so that the agreements and
policies will not fail through any igno-
rance or conceit of ours.

But none of this is physics. Doing
these things does not answer the ques-
tion, Shall we work on armaments?
What jobs shall we do?

I am not sure that it is showing
social responsibility for- all of us to
turn away, in our work, from what
we have done, as being too horrible to

We can use our special knowledge to  contemplate. The real hope is that our
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maturity in knowing and dealing with
each other can grow to match our
maturity in knowing and dealing with
the rest of our environment. This hope
is a forlorn one if we try to force the
match by burying nuclear tests, or by
forgetting or even failing to explore
some areas of our knowledge. We will
not become more mature that way.

We have to build institutions strong
enough to withstand all the pressures
for war which exist now and which will
become worse if we allow ourselves to
forget the fireballs'and what they can
do. Such institutions do not come about
easily. They may not come without
war. They will not come at all, or, if
they come, they will not last, if we
simply destroy our - current worst
weapons and hope for the best.

Under these circumstances, in what
way does it help for physicists to quit
working on the physics of nuclear arma-
ments? Surely we are not so conceited
as to believe that our well-intentioned
admonitions will succeed where the awe-
some results of our work would fail.

These are questions which I have
not been able to answer and concern-
ing which Bertrand Russell’s advice
would be most welcome.

MicHAEL M. MaAYy

E. H. Plesset Associates, Inc.,
Los Angeles, California

Bertrand Russell’s article will be long
remembered as a classic of rationaliza-
tion. Russell states that scientists must
concern themselves with the uses that
society makes of scientific discoveries.
In the case of “pure” science, that is
manifestly impossible. We have been
teaching scientists that it is impossible
to foresee the future applications of
their pure research and unwise to con-
cern themselves with them. Now, says
Russell, we should condemn Ruther-
ford for his investigations of the struc-
ture of matter and Einstein for his
equation on the relation between
energy and matter because they have
led to the atomic bomb. Should we not
criticize Russell himself for his mathe-
matical writings, which may have con-
tributed something to the calculations
that led to atom bombs?

Russell advises scientists to support
fields of research the practical uses of
which are beneficial. There are no such
fields. All forms of scientific knowledge
can be used for beneficial or nonbene-
ficial purposes according to the user’s
wish. Pasteur’s work on fermentation
might seem beneficial to some because
it led to pasteurization, but to others it
might seem nonbeneficial because it led

‘to increased alcohol production and

possnbly to increased alcoholism.
DonaLp L. McRAE

Department of Neurology

and Neurosurgery,

McGill University, Montreal, Canada
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Evolution and Modern Man

In his article “The world into which
Darwin led us” [Science 131, 966 (1
Apr. 1960)] George Gaylord Simpson
proposes a criterion by which we can
judge the validity of a hypothesis in
natural science. “Perceptions that are
not materially testable,” he says, ‘“or
that have been contradicted by ade-
quate tests are not rationally valid.”
Among valid perceptions he includes
that of the truth of evolution consid-
ered as a fact, not merely as a theory.
He acknowledges that “the import of
the fact of evolution depends on how
far evolution extends, and here there
are two crucial points: does it extend
from the inorganic into the organic,
and does it extend from the lower
animals to man?”’

At these crucial points we look for
a careful application of the criterion
for rational validity, and we find: (i)
some experts consider the experimental
production of life from the nonliving
as something not only materially test-
able but also as “imminent”; (ii) no
evolutionist has seriously questioned
that man did originate by evolution,
although some have maintained that
special principles are required to ex-
plain human origins.

In other words, the hypothesis of
evolution is materially testable, and has
not been contradicted by adequate tests.
No claim is made that evolution, at
its crucial points, has been established
by adequate tests, or that it has been
unambiguously observed as an accom-
plished fact. Nevertheless, we are ex-
pected to perceive the truth of evolu-
tion, and the fact itself is proposed as
“a matter of simple rational acceptance
or superstitious rejection.” It takes
very sharp perception, indeed, to see
all this as a matter of fact, however
satisfied one may be with evolution as
a theory.

Furthermore, Simpson insists that,
although the world certainly has pur-
pose, and directiveness is character-
istic of vital process, still these are
amply explicable by natural selection.
“The hypotheses of vitalism and final-
ism are not necessary. Everything
proceeds as if they were nonexistent.”
The vitalism and finalism which are
here rejected are not the classical prin-
ciples of Aristotle, the father of biol-
ogy, or of Harvey, the founder of
modern biology. Both Aristotle and
Harvey thought that organs such as the
heart or the eye, which are normally
found in certain types of animals, are
inner ends or goals of embryonic de-
velopment. These great naturalists
reasoned that whatever happens is
either by necessity, or by chance, or
for a purpose. Normal organs of
vision and circulation are not strictly
necessary, as we know from the fact
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that they are sometimes lacking, and
sometimes are abnormal in structure
and function. Nevertheless, they are
useful instruments regularly developed
in many species of animals, and so
they are not by mere chance, which is
haphazard. Consequently they are the
ends of specialized development.

The embryo proceeds by active and
orderly stages of self-development to-
ward the perfection of the whole, and
in countless cases manifestly attains it.
This is the classical meaning of vital-
ism and finalism in regard to the indi-
viduals of concrete experience, which
are the ones we know best. Any other
account of these facts in teleological
terms is a travesty of the classical

principles of natural science. To say

that everything proceeds as if these
principles were nonexistent is to say
what is manifestly untrue. An eye is
produced by matter of a very special
disposition tending actively in a definite
way and in a definite environment to
a definite goal. If Simpson wishes to
maintain that an eye can be produced
by matter which lacks an active tend-
ency of self-development oriented to-
ward a definite goal, he should meet
the requirements of his own criterion
for what is rationally valid.

WiLLiaM H. KANE
Albertus Magnus Lyceum for Natural
Science, River Forest, lllinois

George Gaylord Simpson’s “The
world into which Darwin led us” has
left me rather puzzled and a bit dis-
turbed. It was difficult to determine just
what Simpson’s purpose was. He seemed
to be reviving the 19th-century science-
religion battle, which few mature be-
lievers have difficulty with today.

Simpson seemed to say that religion
has no right to claim mechanistic ex-
planation of observable phenomena.
In effect, religion should stay out of
the laboratory.

What Simpson seems to misunder-
stand is that few modern believers in
his “higher superstition” will disagree
with his thesis. Religion has left the
19th century, even if only a few
naturalists have. The old war is over—
evolution in all its scientifically valid
aspects can be worked very easily into
traditional Christianity.

Yet, I still am trying to understand
what Simpson was suggesting. Was it
that science has finally enabled us to
outgrow religion? That religion is no
longer needed? The fact remains, how-
ever, that any scientist with a mature
concept of and belief in the super-
natural—and who understands the
limitations of science—knows that sci-
ence can never disprove the existence
of a transcendent state.

Indeed, the day science claims ulti-
mate explanation will be the day it
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loses its humility, and thus its vitality.

Some day I hope to hear a naturalist
recommend that our lonely and pessi-
mistic 20th-century man come to grips
with what is often called his spirit. The
“Dr. Simpson naturalist school” may be
stressing man’s responsibility to him-
self, but it nevertheless appears that,
even though he lives in an age of self-
reliance, abundance, and various brands
of “freedom,” modern man has become
a goalless, lonely prisoner of his tech-
nosphere.

Perhaps Simpson meant that the
“higher superstition” is still too much
with us and must be shorn away com-
pletely. But here he would have to as-
sume that religion (the higher super-
stition) has had no positive role in the
shaping of our culture. This has never
been shown—and, sadly, few will ad-
mit that it deserves study. Perhaps

somebody besides a theologian ought
to suggest bringing man’s essentially
spiritual nature back into harmony
with his evolving, material nature—
his continually greater consciousness.
WiIL LEPKOWSKI
Department of Agricultural
Biochemistry, Ohio State
University, Columbus

Kane and Lepkowski have interest-
ingly widened the discussion by con-
sideration of things not actually said
in my article.

In that article I gave a criterion
(obviously only one of several possible)
for “perceptions not rationally
valid.” That is not at all the same thing
as a criterion for the correctness of a
scientific conclusion, and the issue is
obscured by Kane’s assumption that
they are the same, or that I thought
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they were. It has of course happened
repeatedly that rational perceptions
have been contradicted by subsequent
scientific discovery. Two centuries ago
it was rational for man’s perception of
himself to be based on the postulate
of his special creation. Now it is known
that the postulate was incorrect, and
therefore its acceptance is no longer
rational.

Kane further and even more sig-
nificantly confuses the issue as to cri-
teria for the truth of evolution. Evolu-
tion has in fact been established by
adequate and positive tests, quite dis-
tinct from any negative criterion for
validity of perception. I did not enu-
merate those tests because that was not
my subject, because they are far too
numerous and complex to summarize
in an article, and because the more
important of them are known or
readily accessible to an educated
American audience.

On the topics of vitalism and finalism
Kane has changed the subject. I care-
fully defined those terms as they are
understood by modern evolutionists in
their relevance to phylogeny and evolu-
tion. Surely it is beside the point that
Aristotle and Harvey, who of course
knew nothing of evolution and whom
I purposely did not mention, held dif-
ferent views. The obvious directive-
ness of individual ontogeny is another
matter, one to which I did call atten-
tion and for which I mentioned the
evolutionary explanation that makes
vitalism and finalism (as I defined
them) unnecessary hypotheses.

That, as Lepkowski puts it, “religion
should stay out of the laboratory” is,
on the other hand, a pertinent inference
from what I actually said. It does not
follow and was neither stated nor im-
plied that all religion is incompatible
with science or has no role in modern
life. I expressly recognized the inability
of science to solve the ultimate mys-
tery. I also emphasized that quasi-
religious concepts of vitalism and final-
ism (in the evolutionary, not Neo-
Aristotelian, senses, please) cannot be
scientifically disproved but are simply
unnecessary and inappropriate in the
laboratory.

Both Kane and Lepkowski are
evasive as to the real point of such of
my remarks as had any bearing on
religion. That point is that opposition
on solely religious grounds to well-
attested scientific conclusions about the
material universe is superstitious and
impedes human progress. Evolutionists
recognize that religion, in a suitably
liberal sense, can be compatible with
a rational, evolutionary concept of
man. Lepkowski’s suggestion that com-
municants of dogmatic religions now
generally share that view is unfortu-
nately not true. Even if other evidence
were lacking, a look at my mail for a
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week or two would disillusion him.
A few sects, including the Roman
Catholic, do conditionally permit the
accommodation of evolutionary fact
to official dogma. Even in those sects
many pastors and most laymen never-
theless reject evolution on superstitious
grounds, and it is well known that other
sects forbid acceptance of this and
some other facts established  scientif-
ically.

G. G. SIMPSON
Museum of Comparative Zoology,
Harvard University,
Cambridge, Massachusetts

Meetings
Program for Collecting Meteorites

The urgent need for a scientific pro-
gram for collecting meteorites was a
key topic at the 22nd meeting of the
Meteoritical Society. Attended by S50
members and guests, the meeting was
held at the Harvard College Observa-
tory, Cambridge, Mass., 10 and 11
September 1959, under the auspices of
the Smithsonian Institution. A sympo-
sium was conducted on the ages of

NALGENE serves You right!

“Serves you right” the way it handles easily—no needless
weight, no slipping even when wet . . . no breakage
problems. You can ask a great deal of NaLGENE Lab ware
and get it. Beakers, Carboys, Flasks, Funnels, Graduates,
Bottles, Pipets, Centrifuge and Test Tubes—all surprisingly
low in cost. NaLGENE is the practical, efficient. lab ware
that keeps its word . . . always dependable!

Nalgene Lab ware is proving
its dependability in “Operation
Deep Freeze,” McMurdo
Sound—Antarctica

@ THE NALGE CO. INC. ROCHESTER 2, NEW YORK

1824

Always dependable

NALGENE

For our Catalog
H-459-write Dept. 156

=

meteorites and on the effects of the
bombardment of meteorites by cosmic
rays. During the regular sessions, par-
ticipants read technical papers on the
spectra of meteor trails, electron-probe
microanalysis, meteorite craters, micro-
meteorites, cosmic dust, and tektites.
Of particular importance was a confer-
ence held to discuss the critical shortage
of meteoritic materials for research
purposes and to outline a cooperative
program to improve the situation.

A scientist working alone can do
fruitful research on meteorites if he has
suitable and adequate specimens. How-
ever, the efficient collection and proper
distribution of meteorite samples re-
quires the cooperative efforts of many
people.

The amount of meteoritic material
available in the United States is rapidly
diminishing as specimens from private
and institutional collections and the
meagre supply from new falls are
rapidly being used up in research.
Meanwhile, our need for such material
is growing rapidly. At present, research-
ers receive samples from only about
one new fall a year, an amount far less
than that required for the many in-
vestigations now being carried on. As
a consequence, some important re-
search cannot be undertaken, and some
investigations presently under way are
starved for material. :

Importance of Meteoritic Researgh

Results important both to astrophys-
ics and to our national space program
have been obtained from the study of
the chemical, metallurgical, and mineral
composition of meteorites and from
measurements of the amounts of radio-
active and stable isotopes produced in
meteorites by cosmic rays. These results
have contributed significantly to our
knowledge of cosmic rays in the far
regions of the solar system; the fre-
quency of collisions among asteroids,
comets, and cosmic dust; the history
of the temperature and pressure to
which meteorites have been subjected;
the abundances of the chemical ele-
ments; the ages of meteorites; and the
time lapse between the formation of
the elements and the formation of the
meteorites.

Measurements of the abundances of
long-lived radioactive isotopes in mete-
orites tell us the average of the cosmic-
ray intensity in the same region of
space at different times; measurements
of the abundances of short-lived radio-
active isotopes tell us the intensity of
cosmic rays in different regions of
space. Recently, the amounts of tritium
(half-life, 12.4 years), argon-37 (half-
life, 34 days), argon-39 (half-life, 260
years), and chlorine-36 (half-life, 3.1
X 10° years) produced in meteorites
by cosmic-ray bombardment have been
measured in a few samples. The ratio
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of argon-39 to chlorine-36 indicates,
when integrated over these long half-
life times, that the intensity of cosmic
rays is constant. However, the ratios
of argon-37 to argon-39 and of tritium
to argon-39 indicate, when integrated
over these short half-life times, that the
intensity is not always constant.

These measurements have given us
information about the intensity of cos-
mic rays in the regions between the
planets, just as in recent years rockets
have provided us with data on the
intensity in the region between the
earth and the moon.

The amounts of the stable isotopes
helium-3, helium-4, neon-20, neon-21,
neon-22, argon-36, and argon-38 have
also been measured in several speci-
mens. The abundances of these isotopes
in some meteorites can easily be ex-
plained by the action of cosmic rays;
in others, they remain a mystery.

The length of time during which the
meteorites were exposed to cosmic-ray
bombardment can be derived from this
study of the radioactive and stable iso-
topes. In some meteorites, the expo-
sure time was as short as 10" years,
while in others it was as long as
2 X 10° years. These data can best be
explained by our assuming that col-
lisions between interplanetary bodies
have occurred at different times. How-
ever, a systematic investigation of this
problem will require the experimental
use of many more meteorite samples
than are now available.

Metallurgical studies of iron mete-
orites, and studies of the diffusion of
the noble gases in stony meteorites,
have provided us with valuable infor-
mation about the history of the pres-
sure and temperature of these bodies.
The metallurgical evidence indicates
that the iron meteorites cooled very
slowly under high pressures until they
reached a temperature of approximate-
ly 300°C; they remained at this tem-
perature for at least 50 million years
and then became cold. On the other
hand, the studies of the diffusion of
the noble gases in stony meteorites indi-
cate that these were colder than
—150°C and under low pressures for
almost all of ‘their 4.5 X 10°-year his-
tory. Further work is needed, however,
to establish the wvalidity, consistency,
and significance of these observations.

The abundances of the nonvolatile
elements in the universe are assumed
to be the same as their abundances in
chondritic meteorites. We therefore
base our theories of the origin of these
elements on a study of the chemical
composition of chondrites. However,
many of the measurements of these
abundances which are still used as basic
data were made decades ago; we should
repeat them, using current laboratory
techniques. We need also to investigate
further the question of which elements

_
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have relatively the same abundances in
all chondrites and which have not.

Perhaps even more important than
the measurements of the time that a
meteorite was exposed to cosmic rays
are determinations of the time when it
solidified, or its radiogenic age. This
time is calculated from the relative
amounts of a primordial parent isotope
and of the stable daughter isotope.
Stony meteorites have much higher
concentrations of the isotopes useful for
this measurement than do iron mete-
orites. Consequently, the radiogenic
ages of the former have been measured
by many investigators by several differ-
ent methods; 4.5 X 10° years is the
maximum value that has been obtained.
Recently, the radiogenic age of several
iron meteorites has been determined;
the value was 10" years, much higher
than that for stony meteorites. This
work should be repeated and extended.

The presence of isotope xenon-129
was very recently discovered in a mete-
orite, although a previous investigation
had failed to reveal it in a sample of
a different meteorite. The amount of
this isotope indicates the time between
the formation of the elements and the
solidification of the meteorite; the value
derived for this one sample was 3 X 10°,

These and other investigations em-
phasize the critical need for an abun-
dant supply of meteorite specimens for
research purposes. Furthermore, a point
often overlooked is the value of a
“surplus” of samples. At present, we
have so little meteoritic material to
work with that every gram must be
used only in a carefully planned way.
A surplus would allow researchers a
greater freedom in their experiments,
a freedom which could lead to results
that at present we cannot in any way
foresee but that might be of great sci-
entific importance.

Haphazard Collecting

The collecting of meteorites in the
United States is very haphazard. No
effort is made to obtain material from
some reported falls; for other falls, col-
lectors compete for the material. There
is no cooperative plan for searching for
finds. No extensive and continuing sur-
vey of the night sky is maintained to
record the transits of meteors and de-
termine the possibility of falls. While
a few scientists and organizations have
been fairly successful in obtaining speci-
mens, there is no over-all program, and
there is no well-established and gener-
ally accepted procedure.

When a meteorite falls, the owner of
the property on which it lands be-
comes the legal owner of the material.
However, he is often uncertain whether
it actually is a meteorite, and he seldom
knows its scientific and market value.
He may take a sample to the curator
of a museum or to a faculty member
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of a local college or university. On the
other hand, he may display it on the
mantelpiece or store it away, give it
away, or throw it away.

If considerable noise was associated
with the fall, or if there was some
property damage, the event may make
the local newspaper and even, though
rarely, a metropolitan paper. Frequent-
ly, as a consequence of this publicity
the owner then asks an exorbitant price
for the specimen. A few collectors will
investigate such stories and attempt to
obtain the meteorite; the others will
not.

The personality of the successful col-
lector is also an important factor. Some
collectors readily sell or donate sam-
ples to scientists and museums; others
refuse to part with any.

During the past 40 years, H. H.
Nininger has been the most successful
and most enlightened collector in the
United States and has contributed
much of the material now being used
in research. Nininger is planning to
retire soon.

The U.S. National Museum, the
American Museum of Natural History,
and the Harvard Geological Museum
have also donated many samples to
research. However, these museums are
not at present in a position to devote
much time to collecting new falls:
they acquire most of their specimens
through bequest or purchase from the
estates of private collectors.

The result of this haphazard situa-
tion is that we obtain for research only
about one new fall a year, whereas we
could, through a cooperative, scien-
tific program, acquire materials from
perhaps five new falls per year. Fur-
thermore, specimens usually do not ar-
rive at the laboratories soon enough
and in good enough condition to be
of maximum value to science. For ex-
ample, if we are to measure the argon-
37 in a sample, we must be able to
work with the sample in the laboratory
within a month or two of its fall; this
is seldom possible under present cir-
cumstances.

The Proposed Program

The conference at the meeting sug-
gested three methods that would result
in more efficient collecting of meteor-
ites. First, a central agency should in-
vestigate all reported falls, actively
search for meteorites, quickly purchase
specimens at reasonable prices, inform
interested scientists of the availability
of new material, distribute samples for
research, and keep accurate records.
A clipping service should be used to
ensure that all falls reported in the
newspapers are made known to the
agency. And the active support of
meteorite collectors should be enlisted.

Second, amateur astronomer groups,
science clubs, and the general public
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should be alerted to the need for speci-
mens and urged to report to the agency
any bright meteors they observe. Ideal-
ly, the report should include the time
of observation, the estimated magni-
tude of the meteor, the position at the
beginning and at the end of the meteor
trail relative to familiar landmarks
and to background stars, and the pres-
ence or absence of any noise asso-
ciated with the passage of the meteor.

Third, a network of meteor cameras
should be built to photograph con-
tinuously and automatically the night
sky over a large area of the United
States. A realistic plan would be to
have between ten and 20 wide-angle
cameras stationed 100 to 200 miles
apart. Periodically, the film in each
camera would be processed and new
film would be inserted. When the pho-
tographs show that a meteor larger
than a certain size (perhaps 1 Kkilo-
gram) has fallen, a search party would
attempt to find the meteorite. From the
photographs, the area containing the
specimen would be known to within
approximately 0.1 square mile.

By this means, two fields of knowl-
edge now separated could be joined.
For, associated with each collected
specimen would be photographs giving
its precise transit through the atmos-
phere, and from these data its precise
orbit in space and its interactions with
the atmosphere could be determined.
What we thus learn from a study of
the meteor trail would be correlated
with what we learn from the specimen
in the laboratory.

The Smithsonian Institution has
agreed to serve as the central agency
for this program. The Moonwatch vol-
unteer satellite observing teams have
been alerted to report falls. Any infor-
mation concerning recent meteorite
falls should be sent to Dr. F. L. Whip-
ple, Director, Smithsonian Institution
Astrophysical Observatory, Cambridge
38, Mass., or to Dr. E. P. Henderson,
Curator of Mineralogy and Petrology,
U.S. National Museum, Washington
25, D.C.

E. L. FIREMAN
Smithsonian Institution Astrophysical
Observatory, Cambridge, Massachusetts

Forthcoming Events
July

11-12. Response of Materials to High
Velocity Deformation conf., Estes Park,
Colo. (AIME, 29 W. 39 St.,, New York 18)

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.
Monro, 11 Chandos St., Cavendish Sq.,
London, W.1)
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11-16. Inter-American Nuclear Energy
Commission, 2nd meeting, Petropolis, Rio
de Janeiro, Brazil. (J. D. Perkinson, Jr.,
Inter-American Nuclear Energy Commis-
sion, ¢/o Pan American Union, Washing-
ton 6) )

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)

18-22. Peaceful Application of Nuclear
Energy, 3rd Inter-American symp., Pet-
ropolis, Rio de Janeiro, Brazil. (J. D.
Perkinson, Jr., Inter-American Nuclear
Energy Commission, c/o Pan American
Union, Washington 6)

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

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

19-22. International Conf. on Scien-

tific Problems of Crop Protection, Buda- '

pest, Hungary. (Z. Kirily, Research Inst.
for Plant Protection, Budapest)

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

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

24-19. Modern Physical Theories and
Associated Mathematical Developments,
Boulder, Colo. (K. O. Friedricks, New
York Univ., 25 Waverly Pl., New York)

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, Sth 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, Research Information Office,
AFOSR/USAF, Washington 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.)

30-6. Institute on Religion in an Age
of Science, 7th annual conf., Star Island,
N.H. (R. Burhoe, American Acad. of Arts
and Sciences, 280 Newton St., Brookline
46, Mass.)
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31-5. Alcohol and Alcoholism, 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.)

31-6. Psychology, 16th intern. cong.,
Cologne, Germany. (Prof. Undeutsch,
Psychology Inst. Universitit, Cologne)

31-7. Anthropological and Ethnological
Sciences, 6th intern. cong., Paris, France.
(H. Vallis, Directeur, Musée de I’Homme,
Palais de Chaillot, Place du Trocadéro,
Paris 16°)

August

1-3. Global Communications, 4th symp.,
Washington, D.C. (R. L. Clark, c/o Office
of Director of Defense Research and En-
gineering, Washington 25)

1-6. Esperanto Cong., 45 annual in-
tern., Brussels, Belgium. (45-a’ Universala
Kongreso de Esperanto, Brussels)

1-12. Modulation Theory and Systems,
Cambridge, Mass. (E. J. Baghdady, Dept.
of Electrical Engineering, Massachusetts
Inst. of Technology, Cambridge)

2-5. Poultry Science Assoc., Davis,
Calif. (C. B. Ryan, PSA, Dept. of Poultry
Husbandry, Texas A & M College, Col-
lege Station)

3-6. Gas Chromatography (Infrared
Spectroscopy Inst.), Nashville, Tenn. (N.
Fuson, Fisk Infrared Inst., Fisk Univ.,
Nashville 8)

3—-6. Rarefied Gas Dynamics, 2nd in-
tern. symp. (by invitation only), Berkeley,
Calif. (Engineering and Science Extension,
Univ. of California, 2451 Bancroft Way,
Berkeley 4)

6-12. International Geographical Cong.,
19th, Stockholm, Sweden. (IGC, Postfach,
Stockholm 6)

7-10. American Soc. of Clinical Hyp-
nosis, Miami, Fla. (S. Hershman, 6770 N.
Lincoln Ave., Chicago 46, IlL.)

7-12. Gerontology, Sth intern. cong.,
San Francisco, Calif. (L. Kuplan, Intern.
Cong. of Gerontology, P.O. Box 2103,
Sacramento 10, Calif.) :

7-13. Industrial Research Conf., Harri-
man, N.Y. (Miss M. F. Garvey, Industrial
and Management Engineering Dept.,
Columbia Univ., New York 27)

8-11. American Astronautical Soc.,
Seattle, Wash. (R. M. Bridgforth, AAS,
Propulsion Unit, Boeing Airplane Co.,
Aero-Space Div., P.O. Box 3707, Seattle
24)

8-12. American Inst. of Electrical En-
gineers, San Diego, Calif. (R. S. Gardner,
AIEE, 33 W. 39 St., New York 18)

8-13. World Federation for Mental
Health, 13th annual, Edinburgh, Scotland.
(Secretariat, WFMH, 19 Manchester St.,
London, W.1, England)

8-20. American Soc. of Criminology,
London, England. (D. E. J. MacNamara,
New York Inst. of Criminology, 115-117
W. 42 St., New York 36)°

9-13. Hail Storms, intern conf., Verona,
Italy. (H. G. M. Ligpa, American Meteoro-
logical Soc., Stanford Research Inst., Stan-
ford, Calif.)

11-13. Rocky Mountain Radiological
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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

Bacto=Latex

0.81 MICRON

Product of
Dow Research and
Difco Standardization

q Bacto-Latex 0.81 micron is characterized by
uniform particle size, batch reproducibility and
biological inertness.

q An inert carrier for use in clinical and investi-
gational tests including

RHEUMATOID ARTHRITIS
INFLAMMATORY DISEASES
TRICHINOSIS
LEPTOSPIROSIS

{ Recommended for Rheumatoid Arthritis Tests
of Singer and Plotz and modifications.

Literature available on request

DIFCO LABORATORIES
DETROIT 1, MICHIGAN, USA

BIOLOGICS ¢ CULTURE MEDIA ¢ REAGENTS

NOW! a /ow cost Michelson

INTERFEROMETER

This precision instrument is ingeniously designed to pro-
vide .29, accuracy at minimum cost. Directly calibrated in
inches. Clear, well defined fringes are observable and measur-
able. Refractive properties of transparent materials can
be easily studied. Sturdily constructed for classroom or

laboratory research. .
Complete with monochromatic mercury light and

illustrated experiment manual . . . only $209.95
CENTRAL SCIENTIFIC CO.
A Subsidiary of Cenco Instruments Corporation
_'I718M Irving Park Road o Chicagg 12. 1.
®

an M . T,
Boston e Birmingham e Santa Clara e Los Angeles e Tulsa
Houston e Toronto e Montreal e Vancouver ¢ Ottawa
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LABORATORY RECORDER

HIGH SENSITIVITY
LOW COST

*325%

MODEL #22700
b ' SERVO-GRAPHIC
FEATURES: RECORDER

® Pen travel | Second full scale. BANGE:  0-10 MILLIVOLTS D.C.
Accuracy 99% or better 0-100 MILLIVOLTS D.C.
Photoelectric Chopper for long life.

Zener diode stobilized reference The Servo-Graphic Recorder is an
voltage ideal laboratory instrument. Put it

ﬁdi\f!s::ﬁrblicf?:rh?p:ier:.s‘edonca to work and sove a valuable fech-
sozrces. sy’ nician's time. O.E.M, users invited.

* Adjustable range control, Wi T i

C. H. STOELTING CO.

12" CHART SERVO RECORDERS
MULTI-CHANNEL HIGH FREQUENCY OSCILLOGRAPHS
POLYGRAPHS ® KYMOGRAPHS ® MANIPULATORS

424 NORTH HOMAN AVE., CHICAGO 24, ILL.
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LOWER YOUR COUNTING TIME
WITH THIS VERSATILE

LOW LEVEL
BETA COUNTING
SYSTEM

MODEL C

Here is the most versatile, inexpensive Low Level
Beta counting system available. Because it can use
interchangeable counters, it offers a wide range of
flexibility. Fall-out measurements can be done with
the Johnston 2-Pi Counter and Low Level Sample
Slide. Internal gas counting of tritium and other

lides, t ti of carbon 14
compounds separated by gas liquid chromatog-
raphy and absolute counting with close cylindrical
geometry is easily accomplished by the proper
selection of one of the interchangeabl S.
Low level counting methods have been reviewed
by Dr. W. H. Johnston, Science 124, 801-807 (1956)
Reprints available on request.

BASIC SYSTEM $3395.00

@ Electronics Assembly—("’A’’ in photo) Anti coin-
cidence Control Unit—Completely Transistorized.

Dual High Voltage Supply—Two independent
2500 volt stabilized outputs.

Scaler Unit—Utilizes glow decade tubes and
totalizes to 999,999 ts. New del includ
timer (not shown in photo).

® lron Shield—(not shown) Rectangular shape pro-
viding access from each end; wt. 1000 Ibs. approx.

® Shield Counter—("’B”’ in photo) Annular counter
with multiple anodes providing complete cylin-
drical coverage of sample counters.

COUNTERS

® Libby Internal Gas Counter—(’C’ in photo) For

internal gas counting involving low level meas-
urements of carbon 14, tritium, and other
nuclides. $195.00

® Libby Foil Flow_Counter—(’D’* in photo) Pro-
vides close cylindrical geometry giving results
which are easily transformed to absolute dis-
integration rate. $195.00

® GLC Flow Counter—(not shown) Designed for
monitoring efluent from gas liquid chromotog-
raphy column. $195.00

® Foil Flow 2-Pi Counter—(not shown) Cylindrical
design with thin foil window. Accepts flat
samples up to 1" in diameter. Comes complete
with low level sample slide. $395.00

Write for further details.

WILLIAM H. JOHNSTON
LABORATORIES, INC.

3617 Woodland Ave. MOhawk 4-3400 Baltimore 15, Md.
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Soc., Denver, Colo. (J. H. Freed, 4200 E.

Ninth Ave., Denver 20)

11-16. Canadian Teachers Federation,
Winnipeg, Manitoba. (G. G. Croskery,
444 MacLaren St., Ottawa 4, Ontario)

14-19. American Pharmaceutical Assoc.,
Washington, D.C. (R. P. Fischelis, APA,
2215 Constitution Ave., NW, Washing-
ton 7)

14-19. International Cong. of Clinical
Chemistry, Edinburgh, Scotland. (S. C.
Frazer, Clinical Laboratory, Royal Infir-
mary, Edinburgh)

14-20. Cardiology, 6th Inter-American
cong., Rio de Janeiro, Brazil. (H. Alqueres,
P.O. Box 1594, Rio de Janeiro)

15-16. National Assoc. of Boards of
Pharmacy, Washington, D.C. (P. H. Cos-
tello, 77 W. Washington St., Chicago, Il1.)

15-17. Heat Transfer Conf., ASME and
AICE, Buffalo, N.Y. (A. B. Conlin, Jr.,
ASME, 29 W. 39 St., New York 18)

15-17. Organic Scintillation Detectors,
intern. conf., Albuquerque, N.M. (G. H.
Daub, Chemistry Dept., Univ. of New
Mexico, Albuquerque)

15-18. American Veterinary Medicine
Assoc., Denver, Colo. (H. E. Kingman,
Jr., 600 S. Michigan Ave., Chicago 35,
11L.)

15-18. Radiation Biology, 3rd Aus-
tralian conf., Sydney, Australia. (P. Ilbery,
Dept. of Preventive Medicine, Univ. of
Sydney, New South Wales, Australia)

15-20. International Astronautical Fed-
eration, 11th cong., Stockholm, Sweden.
(Secretariat, Intern. Astronautical Federa-
tion, 12, Bessborough Gardens, London,
S.W.1, England)

15-23. Soil Science, 7th intern. cong.,
Madison, Wis. (R. Bradfield, Dept. of
Agronomy, Cornell Univ., Ithaca, N.Y.)

15-24. Crystallography, intern. cong.,
Cambridge, England. (W. H. Taylor,
Cavendish Laboratory, Cambridge, Eng-
land)

15-25. Chemistry of Natural Products,
IUPAC symp., Melbourne, Canberra, and
Sydney, Australia. (Convener, Symposium
Organizing Committee, Box 4331, G.P.O.,
Melbourne)

15-25. International Geological Cong.,
21st session, Copenhagen, Denmark.
(IGC, Mineralogical-Geological Museum,
Univ. of Copenhagen, @ster Boldgade 7,
Copenhagen K)

15-25. International Paleontological Un-
ion, Copenhagen, Denmark. (J. Roger,
Service d’Information Geologique, B.R.G.-
G.M., 74, rue de la Fedération, Paris 15°,
France)

15-25. Sedimentology Cong., 6th intern.,
Copenhagen, Denmark. [General Secre-
tary, IAS, c/o Institut Frangais du Petrole,
4, place Bir Hacheim, Rueil-Malmaison
(Seine-et-Oise), France]

16-18. Biological Effects of Microwave
Radiation, 4th annual conf., New York,
N.Y. (M. Eisenbud, New York Univ. Post
Graduate Medical School, 550 First Ave.,
New York 16)

16-19. Society of Automotive Engineers,
San Francisco, Calif. (R. W. Crory, SAE,
Meetings Operation Dept., 485 Lexington
Ave., New York 17)

17-19. Hydraulics Conf., Seattle, Wash.
(W. H. Wisely, American Soc. of Civil
Engineers, 33 W. 39 St.,, New York 18)

17-19. University Nuclear Reactors,

T00 MANY
VARIABLES?

It’s time to draw a line.
Straighten out your cleaning
problems with

HAEMO-SOL

There’s nothing like Haemo-Sol’s
unique cleansing power and positive
rinsing . . . it’s completely safe! No
etching! No corroding of metal parts!
Immediate Haemo-Sol bath for
valuable volumetric and optical
equipment prevents soil etching!

Haemo-Sol guarantees clean laboratory
glassware and apparatus—

® removes the full range of lab-
oratory soils

o effectively digests protenoid ma-
terials . . . other types of poly-
meric materials

® assures free draining pipets . ., .
burets

® gives sparkling clear surfaces
for quartz and glass absorption
cells

® provides chemically clean reac-
tion and titration flasks

® leaves the clean surfaces that are
a must for the smooth operation
of fractionating columns and
other pieces of laboratory equip-
ment.

And, just as important as its unique
cleaning power, is Haemo-Sol’s high
solubility and powerful solubilizing
action. Haemo-Sol washed glassware
rinses completely clean . . . nothing
remains behind but a chemically clean,
free drain-
ing glass
surface.

Write
TODAY for
Sample and
Literature.

Distributed by

MEINECKE & CO., INC.

225 Varick Street -

Y
New York 14 @:

&’

wer,
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Gatlinburg,. Tenn. (University Relations
Div., Oak Ridge Inst. of Nuclear Studies,
P.O. Box 117, Oak Ridge, Tenn.)

17-21. Ionization Phenomena in Gases,
4th intern. conf., Uppsala and Stockholm,
Sweden. (A. Nilsson, Fysikum, Uppsala)

20. American Inst. of Ultrasonics in
Medicine, Washington, D.C. (D. M. Still-
well, Dept. of Physical Medicine and Re-
habilitation, Univ. of Colorado Medical
Center, Denver 20)

2]-24. Latin-American Cong. of An-
giology, Rio de Janeiro, Brazil. (R. C.
Mayall, Caixa Postal 1822, Rio de
Janeiro)

21-24. National Council of Teachers of
Mathematics, Salt Lake City, Utah. (M. H.
Ahrendt, 1201 16 St.,, NW, Washington 6)

21-25. American Soc. of Pharmacology
and Experimental Therapeutics, Seattle,
Wash. (H. Hodge, Dept. of Pharmacology,
Univ. of Rochester, Rochester, N.Y.)

21-26. American Cong. of Physical
Medicine and Rehabilitation, Washing-
ton, D.C. (Mrs. D. C. Augustin, 30 N.
Michigan Ave., Chicago 2, Ill.)

2]1-26. Physical Medicine, 3rd intern.
conf., Washington, D.C. (W. J. Zeiter,
2020 E. 93 St., Cleveland, Ohio)

21-6. Pacific Science Cong., 10th,
Honolulu, Hawaii. (Secretary-General,
10th Pacific Science Cong., Bishop Mu-
seum, Honolulu 17)

22-25. American Astronomical Soc.,
Mexico City, Mexico. (J. A. Hynek, Smith-
sonian  Astrophysical Observatory, 60
Garden St., Cambridge 38, Mass.)

22-25. American Physiological Soc.,
San Francisco, Calif. (R. G. Daggs, APS,
9650 Wisconsin Ave., NW, Washington
14)

22-26. Plasma Physics, symp., Gatlin-
burg, Tenn. (University Relations Div.,
Oak Ridge, Inst. of Nuclear Studies, P.O.
Box 117, Oak Ridge, Tenn.)

22-26. Western Resources, 2nd annual
conf., Boulder, Colo. (M. E. Garnsey,
Dept. of Economics, Univ. of Colorado,
Boulder)

23-25. Assoc. for Computing Machin-
ery, natl., Milwaukee, Wis. (J. Mosh-
man, ACM, Council for Economic and
Industry Research, 1200 Jefferson Davis
Highway, Arlington 2, Va.)

23-25. Cryogenic Engineering Conf.,
Boulder, Colo. (K. D. Timmerhaus, CEC,
Dept. of Chemical Engineering, Univ. of
Colorado, Boulder)

23-26. American Statistical Assoc., an-
nual, Palo Alto, Calif. (D. C. Riley, ASA,
Beacon Bldg., 1757 K St., NW, Washing-
ton_6)

23-26. Biological Photographic Assoc.,
Salt Lake City, Utah. (Miss J. H. Waters,
Box 1668, Grand Central Post Office,
New York 17)

23-28. American Ornithologists’ Union,
Ann Arbor, Mich. (H. G. Diegnan, Divi-
sion of Birds, U.S. National Museum,
Washington 25) .

24-27. Forest Biology Conf., Seattle,
Wash. (Miss E. N. Wark, Technical Assoc.
of the Pulp and Paper Industry, 360
Lexington Ave., New York 17)

24-27. Internal Medicine, 6th intern.
cong., Basel, Switzerland. (Secretariat, 6th
ICIM, 13 Steinentorstre, Basel)

24-2. International Union for the His-

17 JUNE 1960

Insist On... M DULINE

Modern Laboratory Furniture
Designed and Built by Aloe

Maximum in flexibility, quality, and economy
are achieved with Moduline furniture. In use
nationwide . . . the result of Aloe’s years

of experience in manufacturing and selling
laboratory equipment to customers whose
needs are specialized. ALOE MODULINE
is flexible in function and arrangement,
permanent in its all-welded construction,
economical in its initial cost an up keep.

Where ever the best in laboratory furniture

is called for, more and more builders specify
Aloe Moduline.

For the new Modul-Aid Kit that enables you to
design your own laboratory and a 32 page
Moduline Catalog, showing the complete line,
contact your nearby Aloe Office today.

DIVISION OF THE BRUNSWICK-BALKE-COLLENDER COMPANY
General Offices: 1831 Olive St. e  St. Louis 3, Missouri
FULLY STOCKED DI/VISIONS COAST-TO-COAST
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NON-MECHANICAL

and FULLY PORTABLE Retrigerator
for storage at —320°F.

LinNDE’s fully portable LNR-25B
Liquid Nitrogen Refrigerator is the
most reliable cold storage unit in
existence. This rugged stainless steel
container has no mechanical opera-
ting parts and thus is essentially
maintenance-free — eliminates dam-
aged samples caused by power
failures. .

It weighs only 60 lbs. empty, yet
holds 28.5 liters of liquid nitrogen
and 392 cu. inches of stored samples.
A special LINDE insulation holds
evaporation loss to only 39% a day.
On asingle charge of nitrogen, it will
keep samples at —320°F. for 34 days,
directly immersed in the liquid, or
for 23 days in sealed tubular baskets
suspended in the liquid. The large-
diameter neck tube permits quick
and easy access to the interior.
® Linde Company manufactures a
full line of containers (including the
161 cu. ft. storage capacity LNR-640
Refrigerator), accessories and other
cryogenics equipment for the storage
and handling of liquefied atmos-
pheric gases. For information on the
LNR-25B Refrigerator or other
equipment, mail the coupon,

Typical uses:
@ preservation of enzymes, hormones, proteins
@ pharmaceutical and chemical research

@ storage of bacteria cultures without labori-
ous transplanting

@ preservation of cancer cells for research
@ shrink fitting small metal production parts

@ cold storage of aluminum rivets and metal-
lurgical samples

@ immediate freezing of animal glands

CONSTRUCTION
Cutaway shows interior arrangement of stor-
age baskets in the LINDE LNR-25B and its
construction. Baskets are easily and quickly
withdrawn through wide-entrance tube. All.
stainless welded construction and superior in-
sulation make it both portable and durable.

Hinged Cap

Basket Support Rod
Lifting Handle

Special LINDE Insulation
Product Storage Basket
Removable Neck Tube
Basket Spacer

e e ———

Linde Company, Division of Union Carbide Corporation
30 East 42nd Street, New York 17, N. Y.

Please send me complete information on

[ the LNR-25B refrigerator

[ other equipment for liquefied atmospheric gases
(please specify)

Dept. 5C-063 |

inde

TRADE MARK

Name

UNION

Firm Name.

CARBIDE

Address

City. Zone. State

“Linde" and

““Union Carbide’” are registered trade-

e e . e e e e . e e e e e e . s S S S e e e e o MATKS 0f Union Carbide Corporation.
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tory and Philosophy of Science, Stanford.
Calif. (R. Taton, 64, rue Gay-Lussac, Paris
5¢, France)

25-27. Chemical Organization of Cells,
2nd conf., Madison, Wis. (J. F. A. Mec-
Manus, Dept. of Pathology, Univ. of
Alabama Medical Center, Birmingham)

25-3. High Energy Nuclear Physics.
intern. conf., Rochester, N.Y. (W. A.
Jamison, Dept. of Physics and Astronomy,
Univ. of Rochester, Rochester 20)

27-30. International Union of Biologi-
cal Sciences, section of embryology, Pal-
lanza, Italy. (F. E. Lehmann, Kuhnweg
10, Berne, Switzerland)

28-31. American Phytopathological
Soc., Green Lake, Wis. (W. B. Hewitt.
Dept. of Plant Pathology, Univ. of Cali-
fornia, Davis)

28-31. Potato Assoc. of America, Green
Lake, Wis. (R. L. Sawyer, Long Island
Vegetable Research Farm, Cornell Univ.,
Riverhead, N.Y.)

28-31. Soil Conservation Soc. of Amer-
ica, Guelph, Ontario, Canada. (H. W.
Pritchard, 838 Fifth Ave., Des Moines 14,
Towa)

28—1. American Inst. of Biological Sci-
ences, annual, Norman, Okla. (H. T. Cox,
AIBS, 2000 P St., NW, Washington 6)

28-1. Association of American Geog-
raphers, East Lansing, Mich. (M. F. Bur-
rill, Office of Geography, Dept. of In-
terior, Washington 25)

28-1. Diseases of the Chest, intern.
cong., Vienna, Austria. (M. Kornfeld, 112
E. Chestnut St., Chicago 11, IIl.)

28-2. Combustion, 8th intern. symp.,
Pasadena, Calif. (Office of Industrial As-
sociates, California Inst. of Technology,
Pasadena)

28-2. International Pharmaceutical Fed-
eration, Copenhagen, Denmark. (A. W.
Tegnnesen, Bispebjerg Hospital, Copen-
hagen, N.V.)

28-2. International Soc. for the Welfare
of Cripples, world cong., New York, N.Y.
(D. V. Wilson, 701 First Ave., New York
17)

28-3. Electron Microscopy, European
regional conf., Delft, Netherlands. (A.
L. Housink, Lab. v. Microbiologie, Julia-
nalaan 67A, Delft)

28-3. Histochemistry and Cytochemis-
try, Ist intern. cong., Paris, France. (R.
Wegmann, Institut d’Histochimie Medi-
cale, 45, rue des Saints-Péres, Paris 6°)

29-31. American Sociological Assoc.,
New York, N.Y. (D. R. Young, Russell
Sage Foundation, 505 Park Ave., New
York)

29-31. Clinical Chemists (Canadian and
American Societies), annual, Montreal.
Canada. (E. Harpur, Montreal Children’s
Hospital, Montreal)

29-31. Electron Microscope Soc. of
America, 18th annual, Milwaukee, Wis.
(W. C. Bigelow, Dept. of Chemical and
Metallurgical  Engineering, Univ. of
Michigan, Ann Arbor)

29-31. Metallurgy of Elemental and
Compound Semiconductors, Boston, Mass.
(E. O. Kirkendall, AIME, 29 W. 39 St.,
New York 18) _

29-3]. Water Quality Measurement and
Instrumentation, PHS symp., Cincinnati,
Ohio. (R. T. Hyde, Robert A. Taft Sani-
tary Engineering Center, 4676 Columbia
Parkway, Cincinnati 26)
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