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To see

what’s new

in preparative
ultracentrifuges,

send for these
three brochures.

Lots has happened in preparative ultracentrifuge capabilities
during the past few months. Schlieren optics, for example.
Brochure DS-325 shows traces for rough calculations of
sedimentation and diffusion coefficients and molecular weights
—all made on a Beckman preparative ultracentrifuge. DS-327
will help you choose among the 12 (yes, 12!) new high
performance fixed angle and swinging bucket rotors; extensive

bibliography. DS-326 includes an eye-opening separation made
at 171,800 g in one of the new large-scale zonal rotors; also
includes bibliography.

Best of all you can get the capabilities described in these bro-
chures at a substantial savings with our new $’s AND ¢-TRIFUGE
PLAN. For copies of the brochures and information on the new
plan, write for Data File LL-5.

[=f=Yeo1 R11F=188 INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA « 94304
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| This NEW rotating electrode
extends the operating capability
of the Electroscan 30®
Electroanalytical System.
A wide potential range
is provided by a variety
of interchangeable
electrode tips, such as:
Boron Carbide, Vitreous
Carbon, Nickel, Platinum,
Gold, Platinum Wire,
and Carbon Paste. It is
available with fixed
(30 rps) or variable
(3-100 rps) rotational
speeds.
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Electroscan 30®: the most versatile
self-contained electroanalytical sys-
tem available. The advanced circuitry
of this single instrument incorporates
galvanostat and potentiostat modes
of operation, a pH meter, and a 10-
inch potentiometric recorder. It pro-
vides solutions to problems associated
with organic and inorganic studies in
research, education, and general ana-
lytical areas. Studies such as kinetics
of electrode processes, rate constants,

In
electrochemical
analysis...
Beckman builds

the Mind Free-er
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diffusion coefficients, and reaction
mechanisms. The instrument’s capa-
bility may be further extended by
using any of a wide variety of acces-
sories. Electroscan 30°: for a proven
performer, it is the most “experimen- |
tal” device going. For full details,
contact your Beckman Sales Repre-
sentative or write for Data File No. 9.

INSTRUMENTS, INC.
SCIENTIFIC INSTRUMENTS DIVISION
FULLERTON, CALIFORNIA » 92634

E UBSIDIARIES: AMSTERDAM. CAPE TOWN, GENEVA: GLENROTHES,
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1045




6 December 1968

Vol. 162, No. 3858

LetTeErRs Discovery to Patent to License: W. Marcy; Lebensraum: 4. I. Dumey;
Creaking and Rusting Liberalism: R. Liberman, D. A. Begelman;
Protesting Mathematicians: D. Sinclair; Fndangered Nonhuman

Primates: E. 1. Goldsmith ... . . . .. . .. .. ... .. B [ o i £ 3

soiTtoriaL. A New Base for Political Support of Academic Science . ... . ... ........ ciie... 1079

ARTIGLES  Variable Galaxies: T. D. Kinman ... ... ... .. .. ... .. ..... . e 1081
Hallucinogenic Plants: N. R. Farnsworth ... ...... ... ...... U T o213

Food Production in Prehistoric Europe: H. T. Waterbolk . ... . ... . . . . . . ... .. 1093

NEWS AND commenT  Arms Control: Demand for Decisions .. ..... e P i [ o1
Proposed ABM Sites Protested .. ... .......... e B (X 4

Space: Europe Makes Move toward Setting Up a Central Organization ...... .... 1108

BOOK REVIEWS  Pleistocene Extinctions, reviewed by O. H. Prufer; other reviews by
C. B. Boyer, C. Rappaport, C. W. Bodemer, M. Strongin, E. S. Lennox;
Books Received ....... ... . . ceve. 1110

REPORTS Infrasound at Long Range from Saturn V, 1967: W. L. Donn et al. ..... .. .. ..... 1116
Attention of Low-Frequency Sound in Freshwater: D. G. Browning et al. .......... 1120
Sea Levels during the Past 35,000 Years: J. D. Milliman and K. O. Emery ........ 1121
Manganese Nodules in Lake Michigan: R. Rossmann and E. Callender .. ... .... L. 1128

Weddecllite in a Marine Gastropod and in Antarctic Sediments: H. 4. Lowenstam .... 4129

_VIGE PRESIDE
' SECTION

. . Jacobso
-4 Myron Atkin




ASSOCIATION AFFAIRS

MEETINGS

Neuronal Coding by Cortical Cells of the Frequency of Oscillating Peripheral

Stimuli: J. Hyvarinen et al. .. ... ... . . . 1130
Erythropoiesis in the Rat: Differential Rates of DNA Synthesis and Cell

Proliferation: F. C. Monette et al. ...... ... . . . . . . ... . ... . . ... .. . ... .. ... 1132
Flagellar Adenosine Triphosphatase from Sea Urchin Sperm: Properties and

Relation to Motility: J. R. Claybrook and L. Nelson ........... ... ... ..... 1134
Audiogenic Seizure Prone (asp): A Gene Affecting Behavior in Linkage Group

VIII of the Mouse: R. L. Collins and J. L. Fuller . ... ... ................... 1137
Mutants at the Bobbed Locus in Drosophila melanogaster: Relation to

Ribosomal RNA Synthesis?: E. S. Gersh .. .. .. ... .. .. .. . .. .. . . .. i ii... 1139
Dorsal Root Potentials and Ventral Root Reflexes Evoked by Nonmyelinated

Fibers: D. N. Franz and A. Iggo .. ... ... .. . . . . . . . . . . . . . ... ... 1140
Radiobiological Damage: A New Class Identified in Barley Seeds Stored after

Irradiation: B. V. Conger, R. A. Nilan, C. F. Konzak ... . .... .. ... .. .. ... . 1142
Galapagos Flora: Fernandina (Narborough) Caldera before Recent Volcanic Event:

P. A. Colinvaux, E. K. Schofield, I. L. Wiggins . ... .. ... .. .. ... ... ........ 1144
Chemical Potential of Water from Measurements of Optic Axial Angle of Zeolites:

G. D. Eberlein and C. L. Christ .. .. .. ... .. .. . .. . . . . . . . . . 1145
2-Amino-5-(1-methyl-5-nitro-2-imidazolyl) -1,3,4-thiadiazole: A New Antimicrobial

Agent: G. Berkelhammer and G. Asato .. .. ... . ... . ... ... .. ... ... ... 1146
Size-Detecting Mechanisms in Human Vision: 4. Pantle and R. Sekuler .......... 1146
Visual Cortex Neurons: Response to Stimuli during Rapid Eye Movements:

R. H. Wurtz .. e 1148
Neolithic Economic Autonomy and Social Distance: M. P. Leone .. .... P I =1e ]
Summary of AAAS Annual Meeting, 1968 . .. .. . .. . .. ... .. 1152
Communication by Chemical Signals: D. G. Moulton; Calendar of Events .. . .. .. . 1176

COVER

Photo of aerial view of Colorado
River delta was chosen to illustrate
the fact that different subjects may as-
sume similar patterns. In this case
delta region resembles. outline of a
tree or a system of blood vessels. See
review of Neurosciences, page 1115.
[Litton Industries, Aero Service Divi-
sion, New York City]
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CENTRIFUGES
LABORATORY
INSTRUMENTS

RC2-B Automatic
Superspeed Refrigerated Centrifuge

Performance is the key word with the RC2-B. Eight
rotors — both angle and horizontal — make this cen-
trifuge suitable for aimost any research project where
g forces to 49,500 and speeds to 20,000 RPM are re-
quired. Reliability is built into the RC2-B. Gyro-Action
Direct Drive, of course.

§8-3 Automatic Superspeed Centrifuge

A tabletop powerhouse that may be automatically
programmed for reproducibility. Compact, six angle
and horizontal rotors, g forces to 34,800 and speeds
to 17,000 RPM. All the advantages of Gyro-Action
Direct Drive.

$S-4 Manual Superspeed Centrifuge

Snap-out control panel for convenient remote control.
A superspeed centrifuge that occupies a minimum
of bench space. Economical. Six angle and horizon-
tal rotors, g forces to 34,800 and speeds to 17,000
RPM. All the advantages of Gyro-Action Direct Drive.

Circle No. 20 on Readers’ Service Card

RC-3 General-Purpose
Automatic Refrigerated Centrifuge

The leading refrigerated centrifuge for clinical and
blood bank application. Accepts no fewer than 12
rotors for all purposes. Includes special horizontal
blood bag rotor — g forces to 6,975 and speeds to
5,000 RPM. Gyro-Action Direct Drive.

GLC-1 General Laboratory Centrifuge

oy

A light-weight, compact, general purpose, clinical
centrifuge with many research instrument features
including Gyro-Action Direct Drive. Special HL-4
Swing-out Rotor accepts omni-carriers for 6, 10, 12,
20 and 40-place inserts. Angle rotors available —g
forces to 4,950 and speeds to 6,000 RPM.

CW-1 Cell Washing (Coombs Test) Centrifuge

Automatically decants — two fixed speeds, 3,600 RPM
and 1,200 RPM — for Coombs Tests and other proc-
esses in hematology, grouping, typing, antibody work,
titrations. The CW-1 provides hitherto unobtainable
reproducibility in Coombs procedures.

§8-1 Superspeed Angle Centrifuge

The modern version of the original concept in super-
speed angle centrifugation. Ruggedly constructed for
continuous use. The “workhorse” of laboratory in-
struments — g forces to 31,000 and speeds to 16,000
RPM. The original *superspeed’.

SCIENCE, VOL. 162



MT-1 “Porter-Blum” Ultra-Microtome

1/40 to 1/2 Micron. This precision instrument is ideal
for research or teaching applications. The MT-1 has
been used in most major advances in microtomy
techniques. Mechanical advance. Accessories ex-
pand versatility.

MT-2 “Porter-Blum” Ultra-Microtome

100A to 4 Microns. Automatic, and utilizing a me-
chanical advance system similar to the MT-1. The
MT-2 is a refined, power-driven sectioning instrument
offering extreme accuracy, stepless cutting speed
adjustment, and ease of use.

RF-1 Ribi Refrigerated Cell Fractionator

Bacteria, fungi, tissue cells may be disrupted under
controlled conditions. Pathogenic materials may be
processed with safety. Subcellular substances can
be isolated in unaltered state. Yields to 85-95%b.

RM Ribi Cell Fractionator

For cell disruption where pathogenic, or hazardous,
materials are not a problem. The RM has a perform-
ance capability similar to the RF-1, and offers an
optional cooling module that permits temperature
control of the effluent. Competitively priced.

6 DECEMBER 1968

LABORATORY
INSTRUMENTS

Omni-Mixer Homogenizer

|
-

For homogenizing, blending, emulsifying.

mixing,
Speeds to 16,000 RPM with macro unit — to 50,000
RPM with optional micro unit. Wide variety of cham-
bers and knife assemblies. Direct overhead drive.
Electronic speed control.

TC-2 “Smith & Farquhar” Tissue Sectioner

For preparing materials in histochemistry, cytochem-
istry, and related fields. Freeze-thaw cycle common
to cryostats is avoided. Reduces enzyme diffusion,
enzyme loss, and disruption of fine cellular structure.
Optimum cutting range: 5 to 230 Microns; Speed
range: 50 to 200 strokes per minute.

Sorvall Literature

Eight-page Product Guide — an illustrated review of
all SORVALL Centrifuges and Instruments. Compre-
hensive Price List & Ordering Specifications. Individ-
ual brochures for all instruments. Tubes, Adapters
and Accessories Bulletins. All literature is free upon

request.
Write for Bulletin SC-12C

vinS O RVALL Nc

NORWALK * CONNECTICUT * 06856
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THIS 13 A LIST OF OPTIONS YOU THIS IS A LIST OF OPTIONS YOU
WONT NEED (THEYRE BUILT-IN) CAN ORDER SEPARATELY

*Dual channel — double beam Nitrous oxide burner
Digital concentration readout (2) Total consumption burner
True mathematical integrator UV-Vis spectrophotometer attachment
Recorder and computer outputs Recorder (if needed)

*Push-button automatic zero control
*Servo-automatic recalibration
*Reads 2 elements simultaneously, or
Read one element w/internal standard
Push-button fail-safe flame ignition
Gas control system (3 gases)
*Push-button fail-safe N,0 conversion
*@as and flame safety monitor
*Simplified hollow cathode zone balance (2)
Six tube hollow cathode turret
*Preset independent hollow cathode current
Curved slits on monochromator
Constant head drain system
Flame emission capability
*All solid-state modular electronics
Stabilized voltage regulation
*External electronic test circuit
Single, integrated package — 187 x 40 x 20" ;
i
*Exclusive features "

ATONI ABSORPTIN
WITH THE OPTIONAL EXTRAS LEFT N

Add up the “optional extras” that are really necessary
for safe, easy, dependable and precise analysis by
atomic absorption. Then write for further information
about the Model 153.

<>
ﬂSIHUMENTAIIUN LABORATORY INC. 113 HARTWELL AVE. LEXINGTON, MASS. 02173

OFFICES IN: ATLANTA « BALTIMORE = BOSTON * CHICAGO * CLEVELAND + DALLAS + DENVER ¢ DETROIT » HOUSTON + LOS ANGELES
NEWARK « NEW YORK ¢ PHILADELPHIA « SAN FRANCISCO « ST. LOUIS « WASHINGTON » TORONTO « MONTREAL - VANCOUVER « ZURICH
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There are Brush medical
recorders with 1, 2, 3, 4,5, 6, 7,

or 8 channels for physiological
data acquisition. This is the

Mark 240, a smaller version of the
Mark 200 series, which displays
biophysical data with the fidelity
required for exacting research. Available with two
80-mm channels, four 40-mm, or a 3-channel combination,

B e o B B B L

it

Buy Brush
medical recorders

and leave the
calibration to us

No more calibrating and recalibrating after
every test you run.

Brush medical recorders are permanently
calibrated when they’re built.

And they’re designed to be self-calibrating
when you use them...so you don’t have to
start over again after a change of attenuation,
gain or pen position. They stay in calibration,
test after test, year after year, no matter what
adjustments you make.

In addition, Brush medical recorders feature
the patented pressure-fluid writing system
which produces crisp, razor-sharp, instantly dry
traces. No splatter, no puddling, no smearing,
regardless of writing speed.

You can believe the high degree of resolution
and system accuracy only when you see some
sample physiological wave forms actually

recorded on a Brush instrument. Write for
your set of samples.

CLEVITE BRUSH

Actual chart from a Brush medical
recorder reproduced at left shows the
trace clarity, sharpness and high
resolution that contribute to the superb
accuracy of Brush instruments. Note
precise duplication of wave form at
different baseline positions across the
chart (without recalibration).

6 DECEMBER 1968 Circle No. 42 on Readers’ Service Card 1051



Six important reasons

why Brush medical recorders
are best for physiological
data acquisition

1. Self-calibrating

Brush medical recorders are factory
calibrated with instrument standards
one step removed from The National
Bureau of Standards. Unlike ordinary
recorders, they stay that way, test after
test, year after year, regardless of
baseline position, attenuation, or gain
setting,

2. More Physiology

We take the fooling out of recording
... both kinds: the deceptive traces
which result from intermingling phys-
iology with artifact, and the need to
fool with calibration controls,

3. Wide Application

Brush data acquisition systems will
accommodate a wide variety of phys-
iological parameters, including:

Ballistocardiogram, Blood Pressure,
Cardiac Qutput, Cerebral Potentials,
Electrocardiogram, Electroencephalogram,
Electrogastrogram, Electromyogram,
Electroretinogram, Flow Rate, Gas
Concentration, Gas Diffusion, Heart Rate,
Muscle Contractions, Nystagmogram,
Partial Gas Pressures, Phonocardiogram,
Plethysmogram, Pulmonary Capacity,
Pulse Waves, Respiration Rate,
Smooth-muscle Potential, Temperature,
Vectorcardiogram.,

Gentlemen:

Name

4. Choice of Front Ends

Brush’s variety of bio-medical front
ends can link nearly all physiological
signal sources to any display device.
All have broadband frequency re-
sponse (to 10 kHz), a property which

not only preserves wave-form fidelity,
but, combined with high power out-
put, provides ample capability to drive
tape recorders, oscilloscopes, digital
counters, computers, and oscillographs.
Or any combination at the same time,

5. High Performance

Physiological monitoring station at
NASA’s Manned Space Center, Hous-
ton, incorporates three 8-channel
Brush Mark-200 recorders — one for
each Apollo astronaut —for continu-
ous display of ECG, respiration, blood
pressure, and body temperature dur-

Clevite Corporation * Brush Instruments Div., 37th and Perkins, Cleveland, Ohio 44114

Please send me, without obligation, a set of your sample physiological oscillograms.

Title

Affiliation

Address

The Mark 260 is a high-performance portable re«
corder at half the big-system price. Six analog
channels and four event channels. Features the
Brush patented pressure-fluid system. Frequency
response: 70 Hz at half scale; 40 Hz at full scale.

ing flight. Telemetered data comes to
Houston from stations around the
world.

—
6. Quality Built
Ever since Brush pioneered the di-
rect-writing electrocardiograph in
1937 (its crystal penmotor was a
major improvement on Einthoven’s
string galvanometer), Brush record-
ers have been the quality standard of
the industry.

‘From component production to sys-
tem testing, modern Brush medical
recorders are built to aerospace stand-
ards. No wonder Brush analog record-
ers are always used whenever the data
is important,

CLEVITE BR USH

PLEASE SEND THIS
COUPON FOR A SET
OF SAMPLE
-PHYSIOLOGICAL
OSCILLOGRAMS
(actual recordings.)

Brush equipment is available on the U.S.
Government GSA schedule to authorized
purchasers.
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Now infrared can be
on every bench.

With the new Model 700 Infrared
Spectrophotometer, you can afford
to put infrared on every labora-
tory bench—wherever you want it
— everywhere you need it. Uni-
versities and colleges, industrial
research and control laboratories
have been ordering the 700, not
just one instrument at a time, but
in multiples.

The Model 700 is leading an in-
frared revolution in today’s labo-
ratories. Suddenly —at a price of
$3000—infrared’s within the reach

of everyone. The Model 700 is a
quality instrument, built to Perkin-
Elmer’'s exacting standards. It of-
fers a grating monochromator for
good resolution, clean unbroken
chart presentation, linear frequency
recording, and operates in the most
informative region of the spectrum
—from 4,000—650 cm™ (2.5 to 15.4
microns). It has push-button sim-
plicity, compactness and reliability.

Interested in this newest addition
to the world’s broadest line of IR
spectrophotometers? Write for our

informative brochure on the Model
700 or for one of our applications
studies. We can show you practi-
cal uses in polymers and plastics,
paints and coatings, packaging and
containers, waxes, forensic sci-
ence, and biomedical and educa-
tional areas. Instrument Division,
Perkin-Elmer Corporation, 723
Main Ave., Norwalk, Conn. 06852.

PERKIN-ELMER

1054
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The first automatic, electronic digital bal-
ance . . . top loader . . . solid-state cir-
cuitry . . . can tie to computer or other
peripheral equipment. Capacity 1200
gr.—electronic tare 300 gr. Sensitivity

0.1 gr. For full information, fill out
the coupon and mail it today!

DIGIMETRIC
gives answers

Three second readout —— four second print out!

Wm. Ainsworth & Sons, Inc., 2151 Lawrence, Denver, Colo. 80205
Yes! | want complete information on your new Digimetric!

APPLICATION: [ Automated Weighing [0 Manutacturing
or QC [0 Weight print out (] Research

Name.

Firm

Street

City. , State Zip.

AINSWORTH

keeping America in Balance since 1880

6 DECEMBER 1968
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DisTINCTIVE TEXTS IN THE LIFE SCIENCES

Weiser, Myrvik & Pearsall—

FUNDAMENTALS
OF IMMUNOLOGY

By RUSSELL S. WEISER
University of Washington,
QUENTIN N. MYRVIK
Bowman Gray Med. School,
and NANCY N. PEARSALL
University of Washington
New. Ready March, 1969

Meloan—

INSTRUMENTAL ANALYSIS
USING SPECTROSCOPY
By CLIFTON E. MELOAN
Kansas State University
New 1968 Book
xiii plus 165 Pages
Many Figures & Tables
$7.50

Schubert & Hamerman—

CONNECTIVE TISSUE
BIOCHEMISTRY
By MAXWELL SCHUBERT
New York University
and DAVID HAMERMAN
Einstein Med. College, N.Y.
New 1968 Book

xiii plus 317 Pages, illus.
$14.00

Lea & Febiger

1056

Crouch—

TEXT-ATLAS
OF CAT ANATOMY
By JAMES E. CROUCH
San Diego State College
New 1969 Book
Approx. 390 Pages, 10” x 12”7
115 Plates, 32 in Color
17 Text Figures
Ready January i969

Highlighting their
respective disciplines—

6 New Books
2 New Editions

from

Lea & Febiger

Publishers of Quality Books Since 1785

Available at your local bookstore

Scarpelli—

SURFACTANT SYSTEM
OF THE LUNG
By EMILE M. SCARPELL
Einstein Med. College, N.Y.
New 1948 Book
xvi plus 269 Pages
69 illustrations,
3 in Color
$14.50

Circle Mo. 38 on Readers’ Service Card

Booth 2—Dallas

Levinson & MacFate—

CLINICAL
LABORATORY DIAGNOSIS

By SAMUEL A. LEVINSON
Univ. lllinois Med. Center,
and ROBERT P. MacFATE
Chicago Bd. of Health Labs.
7th 1969 Edition
1324 Pages. 246 lllus.
Ready January, 1969

Meloan—

INSTRUMENTAL ANALYSIS
USING
PHYSICAL PROPERTIES
By CLIFTON E. MELOAN
Kansas State University
New 1968 Book
xii plus 179 Pages
$7.50

Starling & Evans—

PRINCIPLES OF
HUMAN PHYSIOLOGY

Edited by HUGH DAVSON
and M. GRACE EGGLETON
University College, London
14th 1968 Edition
xv plus 1669 Pages
914 lllus. 9 Plates.

$22.00

WASHINGTON SQUARE, PHILADELPHIA, PA. 19106

Canadian Agent: The Macmillan Co. of Canada, Ltd.,, 70 Bond St., Toronto 2,
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Enjov the features and performance of a
UNITRON cammera-microscope at the

price of an ordinary labotatory microscope

High-intensity Koehler illuminating system
Brightfield or combination Phase Contrast and
Brightfield optical system

Unobstructed eyelevel stage with integral
graduated mechanical stage

Comfortable handrest operation of coaxial
mechanical stage and focusing controls

Full range of objective powers: 5X to 100X oil
immersion

Four turret-mounted flatfield photolenses give
powers to 2000X

Bright Fresnel-lens viewing and 314" x 44"
camera. Optional Polaroid and 4” x 5”
Accessory Romix Attachment for easy 35mm
and cinephotomicrography

New photoelectric exposure meter removes
guesswork from photography

Heavy stable base for vibration-free operation

0 090 60006006 0O

The new UNITRON Series N Camera-Micro-
scopes are probably priced no higher than
you are accustomed to paying for an ordi-
nary laboratory microscope. But with a
Series N, you enjoy extraordinary advan-
tages. By one simple, easy motion, change
instantly from visual observations to screen
viewing and photography. The inverted de-
sign assures comfortable operation, uni-
versal applications and provides an unob-
structed stage surface at eye-level. Besides
regular mounted slides it accommodates
wet mounts, containers of fluid, special
glassware, micromanipulators, chambers,
etc. It is ideally suited to tissue culture
studies and accessory closed TV systems.

1 DAY L )
FREE TRIAL—)p

If you need a microscope that takes the chore out of photo-
micrography, look no further! Investigate the advantages of
a UNITRON Series N Camera-Microscope. Many customers
find that a salesman’s demonstration lasting perhaps a
half-hour hardly offers enough time for a critical evaluation.
And this is why we invite you to try this instrument free for
10 days in your own laboratory at your leisure. See for your-
self why so many others agree that UNITRON . . . Means
More Microscope for the Money.

ey

MICROSCOPE SALES DIVISION

UN/ Tp ON 66 NEEDHAM STREET

INSTRUMENT CoOMPANY NEWTON HIGHLANDS
MASSACHUSETTS 02161

6 DECEMBER 1968

From

1297

THE NEW Series N
for biological research

UNITRON INSTRUMENT COMPANY / Microscope Sales Division
66 Needham Street, Newton Highlands, Mass. 02161

e Ask for our FREE Catalog e Request a no-obligation 10-day trial

[J | want a FREE no-obligation trial of Unitron's Camera Microscope
[0 Please send Unitron’s Microscope Catalog No. 4-A

Name. Title.

Company.

Address.

City. State Zip.
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AAAS SYMPOSIUM VOLUMES

In Agriculture and Related Fields

AGRICULTURE AND THE QUALITY OF
OUR ENVIRONMENT

Editor: N. C. Brady

476 pages, bibliography, author and subject indexes. 1967,
Price: $13.50. AAAS members’ cash orders: $11.50.

Agriculture and the Quality of Our Environment ad-
dresses itself to this two-pronged problem: How does
environmental quality affect agriculture and how does agri-
culture affect the quality of the environment?

This book provides a good summary and analysis of agri-
culture’s stake in the quality of our environment. It also
identifies the part which science must play to solve environ-
mental pollution problems.

MOLECULAR MECHANISMS OF
TEMPERATURE ADAPTATION

Editor: C. Ladd Prosser
398 pp., 127 illus., bibliog., index, 1967.
Price: $12.50. AAAS members cash orders: $10.50.

Molecular Mechanisms of Temperature Adaptation is a
collection of papers on the general physiology of tempera-
ture adaptation in cold-blooded animals, plants, and micro-
organisms. Twenty-four contributors report recent research
findings on the diverse molecular mechanisms of response,
acclimation, and adaptation to heat and cold in bacteria,
plant cells and tissues, insects, fishes, amphibians, and rep-
tiles.

Examples of biochemical and physiological mechanisms
of both genetic and environmentally induced adaptations to
heat and cold are given. Temperature is used as an environ-
mental parameter for elucidating cellular mechanisms of
organism-environment interactions.

N\
AA
S,

GROUND LEVEL CLIMATOLOGY

Editor: Robert H. Shaw

408 pp., 144 illus., bibliog., index, 1967.
Price: $12.50. AAAS members’ cash orders: $10.50.

Ground Level Climatology consists of twenty papers deal-
ing generally with the theme of weather and agriculture
(including forestry) and specifically with the climate closely
surrounding plants and animals—the microclimate. Investi-
gators in the field of ground level climatology seek to under-
stand the complex relationships between living organisms
and their environment: the relation of climate to the distri-
bution and abundance of plants and animals; the effects of
weather modification on physical processes within the micro-
climate; and the effects of moisture, temperature, and
energy balance on physiological functions.

GERM PLASM RESOURCES

Editor: Raiph E. Hodgson
394 pp., 59 illus., bibliog., index, 1961,
Price: $9.75. AAAS members’ cash orders: $8.50.

The 25 papers treat the subject according to origin of
germ plasm, developmental programs, new approaches to
uses and perpetuation, and protection of plant and animal
germ plasm.

Progress in improving the usefulness of the available
germ plasm is measured. The need for additional germ
plasm. is pointed out, and problems relating to further de-
velopment, preservation, and utilization of germ plasm to
advance plant and animal production are indicated.

AMERICAN ASSOCIATION FOR THE

ADVANCEMENT OF SCIENCE

1515 Massachusetts Avenue, NW, Washington, D. C. 20005
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The Zeiss Integrating Photometer — it weighs what only the electron microscope sees.

This is
a scale.

It weighs
the infinitesimal.

It's new.

It's the ZEISS Integrating Photometer,
and there's never been anything like it
before. With it, you can make quanti-
tative mass determinations of, for in-
stance, human erythrocytes (3x10-11g),
coli bacteria (1.6x10-13g), ribosomes
(1.5x10-18g),

It works, essentially, by reading the
density of an electron micrograph nega-
tive of whatever transparent, amor-
phous matter is under study. It has long
been known that the electron density,
as revealed by the film, is a function of
the mass per unit area of the subject.
It took a giant step, though, to apply
this rather obvious principle to obtain
these rather less obvious results. Such
is often the way.

The resulting data can also be re-
corded directly in numerous ways
(tape, cards, however you prefer) for
maintenance of permanent records or
computer analysis. The possibilities are

quite literally unlimited: statistical
evaluation of the biochemical reactions
inside a cell nucleus or chromosome,
as an example. Or study of the macro-
molecules of high-polymer chemistry.

If you're concerned with masses
ranging down to 10-18 grams, you'll
want to know more than we can tell you
here about this unique instrument.
Write Carl Zeiss, Inc., 444 Fifth Avenue,
New York, New York 10018 for com-
plete details.

Nationwide service.

THE GREAT NAME IN OPTICS

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D. C.
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NO CROSS
CONTAMINATION

NO LOSS OF

New Fractomette 400

SAMPLE

FRACTOMETTE 200

FRACTOMAT

“..¢%/ May be Operated at Room Temperature — or in a Cold Room

These highly versatile linear instruments provide all
three methods of collection — drop, time and volume. . .
selected by the flip of a switch after mounting the ap-
propriate delivery head on the horizontal rod over the
collecting tubes. Because fractions dispense directly into
the tubes, no cross contamination can occur.

Racks may be removed from the collecting platform
whenever you wish — provided each one is replaced to
maintain proper operation. Due to this novel feature, an
infinite number of test tubes may be employed without
interrupting the collection process. A built-in safety de-
vice prevents loss of sample should a rack be kept from
advancing a test tube into position.

Fractomette 400 has a capacity of 400 18x150mm

standard tubes, 400 13x100mm with special adapters.
The Fractomat has a capacity of 260. And the Frac-
tomette 200, 200, (Same tube sizes.)

Drop counter range is 1 to 9999 drops. Timer inter-
vals, 15 seconds to 41 hours in 15-second increments.
Automatic preset cut-off: 1-399 fractions with the “400”;
1-199 with the “200”; optional with the Fractomat. Tube
transfer time: about 0.75 second. Lateral transfer time:
1.5 seconds.

All three models are compact . .. require a minimum
of tabletop space. The Fractomette 200 is so small, it fits
inside an ordinary household refrigerator!

Ask us for detailed information and prices.

Branches: Boston 16  Danbury Elk Grove Villagé Fullerton Philadelphia 2 Silver Spring  Syracuse 2
ranches:  Mass. Conn. n. Calif. Penna. Md. N.Y.
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FLEXIBILITY....
TO MATCH YOUR GROWING NEEDS

When anticipating the purchase of a UV-VIS spectro-
photometer your important considerations are photo-
metric accuracy, range, and resolution.

The basic Gilford Model 240 manual spectrophotometer
has 0.001 A resolution throughout its 0.000 to 3.000 A
range, and photometric accuracy of 0.5% A.

This unequaled photometric capability, combined with a
group of versatile accessories, enables you to adapt the
Model 240 Spectrophotometer to a wide variety of appli-
cations.

Multiple sample handling, gel scanning, wavelength
scanning and flow through monitoring are but a few
capabilities provided by the building block design of
Gilford spectrophotometric instruments.

Whether you are interested in a manual or an automatic
spectrophotometer, with either single or multiple sample
handling systems, call your Gilford representative and let
him show you how the Gilford building block concept
guarantees the flexibility to meet your growing needs.

Phone: 216/774-1041

®
GILFORD INSTRUMENT LABORATORIES, INC.

OBERLIN, OHIO 44074
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Goleman now offers
VP0:_measurements
up to 50,000

Yes, you can measure molecular weights up to 50,000
easily with the Perkin-Elmer Model 115 Molecular Weight
Apparatus. By using a solvent with sensitivity compa-
rable to that of benzene, you’re able to determine number
-average molecular weights (Mp) all the way up to
50,000 by vapor pressure osmometry (VPO).

The vertically-oriented thermistors in the Model 115 as-
sure absolutely uniform drop size. Their patented design
eliminates the need for visual observation and control of
droplets while applying solutions to the thermistors.

Write to Coleman Instruments Division, The Perkin-Elmer Corporation,
42 Madison St., Maywood, lllinois 60153

Circle No. 16 on Readers’ Servica Card

Broad range
of applications

Uses of the Model 115 are not confined
to molecular weight determinations
alone. Other applications are:

@® MEASUREMENT OF ASSOCIATION CONSTANTS
(For example, in the dimerization
reaction 2A = B, the association
constant can be calculated by measuring
the apparent My, of the solution.)

@ MEASUREMENT OF ACTIVITY COEFFICIENTS

(Can be calculated readily from
measurements of apparent My,.)

MEASUREMENT OF SOLUTION CONCENTRATIONS
(When the molecular weight of a species
is known, the concentration of its
solutions can be readily determined.)

@ MEASUREMENT OF REACTION RATES

(Kinetic studies of slow reactions by
measuring My, as a function of time.)

One purchase price buys all this
versatility. No expensive “‘extras”
needed. Send today for Coleman
Bulletin S-307.

PERKIN-ELLMER



New Products

The Renin-Angiotensin System

Renin, Technical

Renin, Purified

Phospholipid Renin Inhibitor
Hypertensin-Converting Enzyme
Hog Plasma Renin Substrate

Bovine Albumin, Methylated
Path-0-Cyte® 5
Other Blood Proteins

Pituitary Acetone Powders
Enzymes

CATALOG SUPPLEMENT

Bovine Athumin, Fatty Acid Free

Proteins Conjugated with Fluorescein Isothiocyanate

Pentex..

1968

CATALOG

Request this new supplement to our present 40-page Biochemicals Catalog*

. . . complete with product information, bibliography and references.

Reference Reagents and Standard Proteins
Bovine Albumin, Crystallized

Bovine Albumin, Fraction V Powder
PATH-O-CYTE® Albumin Solutions

Bovine Albumin, 22% and 30% Solutions
Bovine Albumin, 35% and 40% Solutions
Reference Standards

Analytical Control Serums

Plasma Proteins
Bovine Blood Proteins
Chicken Blood Proteins
Dog Blood Proteins
Guinea Pig Blood Proteins
Horse Blood Proteins
Human Blood Proteins
Mouse Blood Proteins
Porcine Blood Proteins
Rabbit Blood Proteins
Rat Blood Proteins
Sheep Blood Proteins

Animal Bloods and Serums

Bloods, Defibrinated

Bloods, Citrated

Bloods, Alsevers

Serums, Millipore Filtered, Normal

Serums, Unfiltered, Normal

Serums, Filtered, Slaughter House

Serums, Filtered, Slaughter House, Inactivated

Serums, Filtered, Slaughter House, Concentrated

Serums, Filtered, Slaughter House, Inactivated,
Concentrated

*IF you wish to receive a copy of our catalog

along with the new supplement,

it is available upon request.
6 DECEMBER 1968

Immunochemistry Reagents and Supplies

Antiserums to Animal Whole Serum, Liquid

Antiserums to Animal Whole Serum, Lyophilized

Antiserums to Human Purified Plasma Fractions,
Lyophilized

Antiserums to Hormones, Lyophilized

Antiserums to Other Antigens, Lyophilized

7S Gamma Globulin Fractions for Fluorescent
Antibody Techniques, Lyophilized )

Antiserum Globulins for Fluorescent Antibody
Techniques, Liquid

Tissue Powders for Absorption Techniques

Precipitin Antiserums for Medical-Legal
Investigation

Normal Control Serums

Purified Plasma Fractions

Other Purified Preparations

Immunodiffusion Discs

Micropipettes

Supplementary Reagents

Blood Grouping and Typing Serums,
Reagents and Plasma

Blood Grouping Reagents

Rh Typing Serums

Other Typing Reagents

Raw Blood Grouping & Typing Serums
Blood Group Substance

Plasmas

Animal Tissues—Fresh Frozen,
Lyophilized, Acetone Powder
Beef Tissues

Calf Tissues

Guinea Pig Tissues

Mouse Tissues

Pig Tissues

Pigeon Tissues

Rabbit Tissues

Rat Tissues

Sheep Tissues

Enzymes
Purified Proteins
Hormones

Laboratory Reagents
Anti-Insulin Serum

Ferritin

RHEUMA-FAX®

TASPRQ®

Pantothenic Acid Assay Reagents
Protease Assay Reagents

Custom Processing

Antiserums

Bload Fractionations

Biochemicals from Natural Products

Pentex..

P.0. Box 272 Kankakee, lllinois 60901 / 815 939-3513
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APPLICATION FOR HOTEL RESERVATIONS

Please print or type and mail to; AAAS Housing, Dallas Convention Bureau, 1507 Pacific Avenue, Dallas, Texas 75201

(Reservations received after 13 December cannot be assured.)

CHOICE OF HOTEL.: First Second Third —

ROOM: [T Single ] Double [] Twin [ Suite Preferred rate $

Number in party______ sharing this room will be (list name and address of each person, including your own):

Be sure to list definite ar-
ARRIVAL: Date 5 AM, PM rival and departure date
and time. Hotel reserva-
tions will be held only
DEPARTURE: Date i ;o AM, . PM until 6 PM unless other-
wise specified.

NAME:

(Individual requesting reservation)

ADDRESS: N
(Street) (City and State) (Zip Code)

The American Association for the Advancement of Science will hold its 1968 Annual Meeting in Dallas, Texas,
26-31 December. The Adolphus (1321 Commerce), Baker (1400 Commerce), Sheraton-Dallas (Southland
Center), and Statler-Hilton (1914 Commerce) hotels will be used for housing. All the hotels will have Registra-
tion Centers.

HOTEL RATES* (Per Day)

HOTEL SINGLE DOUBLE TWIN SUITESY PARKING
Adolphus $10-14 $14-17 $15-18 $35-up Free
Baker 11-17 14-20 16.50-20 32-75 Free
Sheraton-Dallas 13 18 18 42-61 $1.50
Statler-Hilton 13 18 18 36.50-76 Free

*All rooms are subject to a 3% city transient room tax.  t Rates for suites, parlor and one- to three-bedroom. There
is a charge of $4.00 for cots.

1064 Circle No. 25 on Readers’ Service Card .y






FROM
HOUGHTON
MIFFLIN

-~

_\

\ ),

... for March 1969

THE CHEMISTRY OF MATTER

James B. Pierce, Lowell Technological Institute,
Massachusetts.

A rigorous introductory text which stresses the
interlocking nature of chemistry, physics, and
mathematics. At its core lies an exceptionally
thorough discussion of molecular and ionic struc~
ture, and a nonclassical introduction to the physi-
cal principles of chemical energetics. These two
groups of concepts are then used to explain
chemical kinetics, equilibrium, electrochemistry,
and acid-base behavior, thus relating the micro-
world of atoms and their energy to the macro-
world of the student and the laboratory.

650 pages, 7 x 10", Cloth.

THE BEHAVIOR OF MATTER, by Mrs. Sydney S.
Biechler, a practical, self-teaching manual for in-
troductory laboratory work will accompany the text.

160 pages, 8¥2"” x 117, Paper.

. for December 1968 . .. a new paperback
series fer freshmen

CONCEPTS IN CHEMISTRY

ORBITALS AND CHEMICAL BONDING /P. F.
L.ynch, Salesian College, Oxford

AN INTRODUCTION TO CHROMATOGRAPHY /
David Abbott, Eton College, and R. S. Andrews,
Royal Holloway College

A GUIDE TO UNDERSTANDING BASIC ORGANIC
REACTIONS/R. C. Whitfield, Cambridge University

AN INTRODUCTION TO CHEMICAL ENERGETICS/
J. J. Thompson, Watford Grammar School

CRITICAL READINGS IN CHEMISTRY / M., G.
Brown, University of Sussex

. . . @ challenging new book

THE SUBVERSIVE SCIENCE: Essays Toward An
Ecology of Man Edited by Paul Shepard, Williams
College, and Daniel McKinley, State University of
New York at Albany.

In the forefront of the trend toward interdisciplin-
ary courses in general science, environmental sci-
ence, and biology, 36 essays by eminent scientist-
writers, with editorial commentary, deal with the
enviromental crisis facing man today, and the
ferment of change brought upon his habitat and his
fellow creatures. The selections, through an eclec-
tic approach and diverse viewpoints, present
ecology as a widespread, enduring human con-
cern, and clearly extend and deepen the essen-
tially biological perspective.

464 pages, Paper. lllustrated.

e ™

\ J

. . . a distinguished textbook
reflecting modern research

GENERAL ZOOLOGY - Second Edition
Gairdner B. Moment, Goucher College.

717 pages, 1967, $9.25. lllustrated with more than
500 photomicrographs, line drawings, halftones,
diagrams, charts.

. « » @ comparative, physiological
approach to the study of
invertebrate zoology

INVERTEBRATE STRUCTURE AND FUNCTION
E. J. W. Barrington, F.R.S., Nottingham University,
England.

549 pages, 1967, $11.25.
lllustrated with 285 original line drawings.

.. an established text for the first course

ORGANIC CHEMISTRY — Third Edition
Harold Hart and Robert D, Schuetz
Michigan State University.

353 pages, 1966, $8.25.

Study Guide and Solutions Book, 737 pages, 1966,
$3.50, Paper.

Laboratory Manual For Organic Chemistry—Fourth
Edition, 2071 pages, 1967, $4.25, Paper.

Circle No. 8 on Readers’ Service Card
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4 years ago, GE demonstrated
the most permeable membrane known.

General Electric’s original demonstration of keeping an animal alive underwater by extract-
ing oxygen from water and expelling exhaled carbon dioxide through a silicone membrane.

Things like devices to separate and enrich gases?
Wound dressings that allow an affected area to
breathe ? Blood oxygenators or artificial lungs? Pre-
venting passage of bacteria? Instrumentation for
gas analysis?

For several years General Electric has been de-
veloping technology for producing 1-mil siliconeand
silicone-based membranes. These are now commer-
cially available for use in new techniques of gas sep-
aration, extraction, purification and measurement.

The outstanding property of these membranes
is selective permeability, which means that different
gases have different flow rates through them. The
gas dissolves in the membrane on the high pressure
side, then diffuses through the membrane and comes
out of solution on the low pressure side. This phe-
nomenon distinguishes silicone membranes from
non-selective, porous materials such as paper.

Presently three types of membranes are avail-
able: 1. Pure dimethyl silicone. 2. Silicone backed
on one or both sides with a high-strength material.
3. MEM-218, a silicone-polycarbonate copolymer

6 DECEMBER 1968

Want to make something of it?

membrane, which is water-clear and extremely
tough, though somewhat less permeable.

We invite your inquiry for technical data. Medi-
cal Development Operation, General Electric Com-
pany, Bldg. 5, Room 105, 1 River Road, Schenectady,
New York 12305.

Bldg. 5, Room 105

Medical Development Operation
General Electric Company

1 River Road

Schenectady, New York 12305

Please send me technical data on silicone membranes.

-1
] |
| |
| |
| |
| :
|

| Name |
: Title. :
| Company. |
| |
| |
| |
| |
| |
| I
- |

Address
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Dependable. Capable. Competent.

The Waring Commercial Laboratory
Blendor assists with almost everything.
From blending bees to manganese.
From rose buds to cow’s blood. This
unique Blendor is made for scientists
by scientists.

It's hydrodynamically engineered
for perfect blending action. The one-
gallon container is constructed of
304 stainless steel and the base is
made of die cast zinc with baked
enamel finish. The two-piece lid has
a molded gasket assuring a perfect
seal. And it's 23 inches high and
requires only a9 inch square of counter
space.

The Waring Commercial Laboratory
Blendor is the hardest working lab
assistant you'll find. So, if you need
help, send for one

of our assistants. gl@mom

WARING
THE ENGINEERS

Lab assistant.

List Price $295.00 Available in Canada

Waring Products Division, Dynamics Corporation of America. Route 44, New -Hartford, Conn. 06057
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The versatile researcher

NIKON S-Ke
MICROSCOPE

Drawing upon an almost endless list of special
attachments and accessories, there is hardly an application

in optical microscopy beyond its capabilities.

Its one fixed attribute is a built-in Koehler illumination system.

Almost everything else is interchangeable. It takes but a moment to

equip the S-Ke for dark-field or phase contrast microscopy, for
interference-phase or interference-contrast, polarization or fluorescence.

A teaching head may be attached to permit simultaneous
observation by two people, or a projection screen head may be
added for consultation viewing. And it can be readily fitted for

cine or still photomicrography, or low-power macrophotography.
The unusual flexibility of the S-Ke would be little more

than an interesting curiosity, were it not for the optical quality and
performance it brings to each of these applications.

But this should come as no surprise to anyone who has ever
worked with Nikon optical equipment. For further details, write.
Nikon Inc. Instrument Division, Garden City, N.Y. 11530.
Subsidiary of Ehrenreich Photo-Optical Industries, Inc.

(In Canada: Anglophoto, Ltd., Ontario).




Filter plus clear, durable as well as effective. As effective Your Econo-Cage distributor has the

polycarbonate frame. As simple as as any general filtration system can details and prices. He can also tell
that. The Econo-Filter System comes be. It protects laboratory animals you about the full Econo-Cage line—
with a choice of two filters. A from airborne contaminants such as permanent and disposable cages,
disposable filter insert which can be viruses, insects and dust and helps lids, restraining cages and metabolic
used for an experiment and thrown prevent infantile diarrhea. It also units. In the widest choice of sizes
away. Or a reusable autoclavable provides protection against sudden and materials. From the leading
nonwoven filter cover that's good for temperature changes and drafts. manufacturer of plastic cages.
extended use in a number of The Econo-Filter System fits all Request our catalog. From your
experiments. standard plastic mouse cages without Econo-Cage distributor or from us.
Because the Econo-Filter System  special adaptors. With ample room m SCIENTIFIC OIVISION
is so remarkably simple in design, so  for a full-size water bottle. And full MARYLAND PLASTICS, INC.

completely practical, it's low in cost visibility on all four sides. ’ 9 East 37th Street, New York, New York 10016

No filter system is more effective
than this one.

Or less expensive.

The Filter.
The reusable E-132 Econo-Filter
—durable, autoclavable. For
extended use in a number of
experiments.

Or the disposable E-02 Econo-Filter.
Use it for an experiment and
throw it away.

The Frame. (Patent pending)

E-20 Econo-Filter Frame—
polycarbonate. Clear, durable,
autoclavable, virtually
indestructible. Excellent optical
clarity. Visibility of animals on all
four sides. Fits any standard plastic
mouse cage.

The Cage.
Maryland Plastic's E-20 Series of
permanent or disposable

Econo-Cages.

ECONO-CAGE DISTRIBUTORS:

[0 ALOE SCIENTIFIC [J W. H. CURTIN & CO. [J FISHER SCIENTIFIC [J JOSEPH FRANKLE CO.
[0 E. H. SARGENT & CO. [J SCIENTIFIC PRODUCTS [J ARTHUR H. THOMAS CO. [ WILL SCIENTIFIC, INC.

ECoFS-3
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Since the introduction of double-
beam spectrophotometers capable of
generating either a linear (% trans-
mittance) or a logarithmic (absor-
bance) output, an interesting and
useful new way of recording that out-
put has evolved.

It is now possible to record the loga-
rithm of absorbance as a function of
wavelength. With the proper external
recorder, of course.

But before we detail for you some of

the advantages of log-absorbance
recording, a few fundamentals.

We discuss here
some of the
advantages of
recording the
logarithm

of absorhance...

To begin, the term absorbance (A) is
defined thus:

A=ecl

where c is the concentration of sam-
ple in the absorption cell,

| is the light-path (the inside
distance between front and
back windows of the cell), and
e is a numerical coefficient.

The fact is that e is a characteristic
of each compound or substance. It

FIGURE 1

A (ABSORBANCE)

is dependent on temperature and
wavelength, but independent of either
the concentration, ¢, or the light-path
length, L

If we plot A versus wavelength for
three samples of the same substance
in concentrations in the ratio 1:2:5,
we get the curves shown in figure 1.
There is, unhappily, no basic corre-
spondence among them.

6 DECEMBER 1968

But watch what happens with our
original equation,

A=¢ec!

when we take the logarithm of both
sides,

log A=log ec!

Since the logarithm of a product is
the sum of the logarithms of its fac-
tors,

log A=log e + log c!

such as for
“fingerprinting”
a compound...

‘Now when we plot /og A versus
wavelength (figure 2), we immediately
see our three 1:2:5 samples are rep-
resented by curves that have identi-
cal shapes. Each curve is that of
log e displaced along the log A axis
by the amount Jog c/. And each curve
is separated by intervals that corre-
spond to the 1:2:5 ratio of .cL

Here's where the “fingerprinting" of
compounds comes in. Reference
files of log A recordings facilitate the
identification of unknown compounds
by making 1t easy to compare their
log A curves to those already on file.
Large files of this sort are used in
organic synthesis.

Now, a new topic: log A recording is
also a valuable technique in studies
of the kinetics of first-order reactions.

FIGURE 2

LOG A (LOGARITHM OF ABSORBANCE)

For proof of this statement, we resort
once again to a basic equation:

de _
ot = ke

where -%%Is the rate at which the
concentration is de-
creasing with time.

k is the velocity or rate con-
stant, and

¢ Is the concentration

A few manipulations of this basic
equation yield:

t= [2‘ k03 log c:l —[273?—3 log (c—x)]

Wherein we note that the first term
in brackets is a constant and, there-
fore, the reaction time, t, is directly
proportional to the second bracketed
term, log (c-x)/k.

Since (c-x) is the concentration at
time ¢, it will be proportional to the
absorbance, A. And /og (c-x) will
likewise be proportional to log A,

and for quickly
determining
reaction rates...

As long as the reaction is first-order,
both Jog (c-x) and log A will be linear
with time. So when we plot /og A
versus time at a fixed wavelength for
a first-order reaction of a dye fading,
we get the curve shown in figure 3.

-The linearity of the curve in figure 3,
in itself, tells us that this is a first-
order equation. And where the linear
section of the curve terminates (at
the right of the curve) indicates a
departure from strict first-order reac-
tion. Finally, the rate constant, k, can
be determined from the slope of the
linear section.

These applications—for fingerprinting
a compound and for studying the
kinetics of first-order reactions—are
but two to which Jog A recording is
eminently suited. Other applications

FIGURE 3
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include the precise specification of
color and the measurements of small
differences in color.

In all cases, this type of log record-
ing requires an advanced, accurate,
versatile recorder. The Sargent SRLG
Recorder is just that. It uses preci-
sion, non-linear gears for accuracy
and fidelity; these gears are much
superior to electrical circuit approxi-
mations. Amplifier gain is adjusted

Circle No. 15 on Readers’ Service Card

automatically at all points in the log
scale. There's also a switch for inac-
tivating the zero adjustment and
automatically setting the voltage-
divider zero-point. Conformance of
the logarithmic scale to the theoretl-
cal function is *0.003 at any point.

But the SRLG Is a linear-log recor-
der. (You change the mode of oper-
ation by simply changing the gears.)

Its accuracy on the linear scale is
+0.25% of full span and its repro-
ducibility is £0.1% of full span.

and we, of course,
also recommend
the ideal recorder
for the task:

our own SRLG.

The SRLG Linear-Log Recorder, like
all Sargent recorders, is true poten-
tiometric in its basic (millivolt)
ranges, with no voltage dividers to
load the circuit. Its full-scale pen
response is less than 1 second.
There are seven switch-selected,
calibrated spans and three switch-
selected chart speeds. Plus improved
input filtering and circuit guarding to
eliminate A.C. components of the
input signal. All circuitry is solid-
state. And batteries have been re-
placed by zener-diode regulation of
all critical voltages.

For additional information, including
complete specifications and prices,
please call or write us: 8224

G
D SARGENT-WELCH

Scientific Instruments, apparatus, chemicals.

Sargent-Welch Sclentific Compan
4647 Foster Ave., Chicago, i,

Chicago/Anahelm, Calif./Birmingham
Cincinnati/Cieveland/Dallas/Denver
Detroit/Springfield, N.J./Toronto, Canada
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new publications from plenum

PUBLISHING CORPORATION

progress in
medicinal chemistry

Volume 6

water in
biological systems

addition polymers:

Formation and
Characterization

germ-free biology:

Experimental and Clinical Aspects

VOLUME 3 OF ADVANCES IN EXPERIMENTAL
MEDICINE AND BIOLOGY

Edited by G. P. E"is, Department of Chemistry, University of Wales Institute of Science
and Technology, Cardiff, Wales and G. B. Wes'l’, The British Industrial Research Associa-
tion, Carshalton, Surrey, England

REVIEW OF PREVIOUS VOLUME:

“Should be available to everyone interested in the contemporary con-
troversy about drugs, drug firms and the community.”
—PHARMACEUTICAL JOURNAL

CONTENTS: The British Pharmacopoeia Commission, G. R. Kitteringham ® Pharmacological
aspects of the coronary circulation, J. R. Parratt ® Some pyrimidines of biological and
medicinal interest—Part I, C. C. Cheng ® The mechanism of action of some antibacterial
agents, A. D, Russell ® The biosynthesis and metabolism of the catecholamines, M. Sandler
and C. R. J. Ruthven ® The literature of medicinal chemistry, G. P. Ellis ® Index.

384 PAGES PP FEBRUARY 1969 $28.00
ALSO AVAILABLE: VOLUMES 1-5

Available in the U.S. and dependencies from Plenum Press exclusively,

PROCEEDINGS OF A SYMPOSIUM HELD IN APRIL 1966 IN TBILISI, USSR

Edited by L. P. Kayushin

Translated from Russian

Provides a broad survey of current research on the nature of water
and aqueous solutions, the interactions of water with macromolecules,
and the state of water in biological systems.

APPROX. 115 PAGES CB SPECIAL RESEARCH REPORT JANUARY 1969 $15.00

Edited by Derek A. Smith, Principal Lecturer in Polymer Chemistry, National College
of Rubber Technology, London, England

CONTENTS: Polymer structures and polymerization techniques, Derek A. Smith ® Free radi-
cal polymerization, Robert Twaits ® lonic polymerization, David C. Blackley and Robert
Twaits ® Industrial aspects of addition polymerization, Derek A. Smith and William F. H.
Burgar ® Molecular weight determination, David C. Blackley ® Polymer fractionation,
David C. Blackley ® Polymer micro-structure, Derek W. Aubrey ® The characterization of
crystallinity in addition polymers, Leonard Cottam ® Polymer characterization by degra-
dation, Derek A. Smith ® Characterization of structure by measurement of bulk properties,
Derek A. Smith.

463 PAGES PP NOVEMBER 1968 $22.00
Available in the U.S. and dependencies from Plenum Press exclusively.

PROCEEDINGS OF THE SYMPOSIUM ON GNOTOBIOLOGY, HELD IN JUNE 1968 IN
BUFFALO, N.Y.

Edited by E. A. Mirand, Roswell Park Memorial Institute, Buffalo, N.Y. and N. Back,
Degartment of Biochemical Pharmacology, School of Pharmacy, State University of New York
at Buffalo

The latest volume in an important series of outstanding symposia
drawn from the world-wide activities of the biological and medical
community. Carefully screened by an internationally eminent editorial
board, these volumes cover the latest advances in experimental medi-
cine and biology.

388 PAGES PP FEBRUARY 1969 $22.50

Advance Announcement

In Seven Volumes

comprehensive
neurochemistry

Edited by Abel laith, New York State Research Institute for Neurochemistry and
Drug Addiction

The first of its kind ever published, this seven-volume work will
critically summarize available information on the neurochemical fac-
tors of the nervous system. Volume fitles are: Volume [: Chemical
Architecture of the Nervous System, Volume II: Structural Neuro-
chemistry, Volume Ill: Metabolic Reactions in the Nervous System,
Volume 1V: Control Mechanisms in the Nervous System, Volume V:
Metabolic Turnover in the Nervous System, Volume VI: Alterations of
Chemical Equilibrium in the Nervous System, Volume VII: Pathological
Chemistry of the Nervous System.

For more information, please contact the publishers.

consultants bureau/plenum press 3 i ait N vsw iy, oo, usa
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Dial collect.
617-444-6700.

Trythe directa

Meet IEC’s Ultra Service. A one of
its Kind team of molecular biologists
and ultracentrifuge applications en-
gineers. Specialists who talk your
language. Specialists who give you
first-hand access to state-of-the-art
ultra knowledge. To help you im-

prove procedures. Help you set up a
new system or perfect an existing
one. Help you use your staff and
equipment most efficiently. Help you
cut costs. Help provide specialized
follow-up assistance. Service, in
short, to help you enjoy optimum

h
Call Ulca Service,

centrifugation efficiency. The cost?
Forget it. It's on IEC. First call, first

served. Your direct contact is Tom
Mulvihill at (617) 444-6700, collect

IEC INTERNATIONAL
- m_‘_wQUIF‘MENT CO.

NEEDHAM HEIGHTS, MASSACHUSETTS 0219




IN THE SERVICE OF SCIENCE

The Answer is the UltroRac!

The NEW ULTRORAC is the smallest fraction collec-
tor with a 200 standard test-tube capacity.

Having rugged precision it is as dependable as the
world-famous RadiRac. Remove a ten-tube rack, it
continues working — put it in the cold, it continues
working — treat it roughly, it continues working — pre-
set the run to end at 50 fractions and it stops at
your command.

We guarantee it for 3 years too.

v Designed to Save Space

v Designed for Coldroom use

¥ Designed for Standard test tubes

¥ Compact, removable electronic unit for remote control

¥ For time, drop and volumetric capabilities

¥ Stainless steel column-support rods — polypropylene racks
¥ Provision for event marking

v Power outlet for flow pump

LKB INSTRUMENTS INC.e 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md. 20852

OTHER SWEDEN UK NETHERLANDS DENMARK
HEADQUARTERS LKB-Produkter AB LKB Instruments Ltd. LKB-Produkten N.V.  LKB fnstrument A/S
FOR SALES Fack 232 Addington Rd. Zeekant 35, Amagerbrogade 34,
AND SERVICE Stockholm—Bromma 1 S. Croydon, Surrey CR2 8YD The Hague Copenhagen S
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micro

electrode

o INicrotrode

for biomedical
stimulation
and recording

Composite structure of thin
film metal layer bonded to
drawn glass probes

social response need not imply mere re-
sponse-suppression. It may imply con-
structive rearrangement of social con-
ditions in order to decrease the proba-
bility of destructive responses. Like
response-suppression, this is also “con-
trol,” but not of Anderson’s much
feared Orwellian variety. . . .

There seems to be little relation be-
tween the assumption that violence is
undesirable and advocacy of suppres-
sion of dissent. (Anderson notwith-
standing, there are also important dif-
ferences between campus dissent and
campus violence.) Violence is inher-
ently undesirable when there exist al-
ternative ways of attaining specific
socioeducational goals. Whether these
ways eXist or not might itself prove to
be a redundant question should it turn
out that what the campus revolutionary
really lacks is patience, as opposed to
hope.

D. A. BEGELMAN
Fairfield Hills Hospital,
Newtown, Connecticut 06470

Protesting Mathematicians

I was amazed to read the News and
Comment section (20 Sept., p. 1225)
“Defense research: Questions for Viet-
nam dissenters” about the mathema-
ticians who signed an announcement
in the Notices of the American Mathe-
matical Society which read in part:
“We urge you [mathematicians] to re-
gard yourselves as responsible for the’
uses to which your talents are put. We

NEW from PHARMACIA

SEPHADEX' LH-20

extends gel filtration
to organic solvents

Pharmacia Fine Chemicals now
introduces the first lipophilic
derivative —Sephadex LH-20—to
extend the use of Sephadex to
organic solvents. Since it swells
in water, polar organic solvents
and in mixtures of these solvents,
Sephadex LH-20 makes it pos-
sible to apply the conventional
Sephadex gel filtration technique
in fields such as lipid chemistry,
polymer chemistry and other
areas of organic chemistry and
biochemistry where organic sol-
vents must be used.

Sephadex Solvent-Resistant Columns

The only laboratory columns es-
pecially designed for use in chro-
matographic separations with
organic solvent systems. The col-
umns are equipped with two spe-
cially designed adjustable flow
adaptors for use with various
bed heights and for ease of sam-
ple application. The columns have
the advantage of allowing either
descending, upward flow or re-
cycling chromatography as one
of their many features.

RANGE OF APPLICATION

Approx. solvent regain | Approx. bed volume

» 11

T

Soalvent

ml solvent/g dry gel mi/g dry gel
Dimethylformamide 2.2 4
Water 2.1 4
Methanol 1.9 3.5-4.0
Ethanol 1.8 3.0-3.5
Chloroforme 1.8 3.035
n-butano! 1.8 3
Dioxane 14 2.5-3.0
Tetrahydrofuran 1.4 2.5-3.0
Acetone 0.8 15

*Containing 1% ethanot. Particle size: 25-100 2

EXAMPLE OF SPECIFIC APPLICATION

+ Reproducible performance believe this responsibility forbids put- | 3
I Witiite shatl o ing mathematics in the service of thi & : n 3
« Low resistance & mathematics Ice ol this £l 2 <
« One micron tip diameter cruel war. ) g H =
« Available uninsulated or with The first statement is unexception- 8 B g
resininsulation able; the second, as indicated, is a mat- = =
» Gold plated pin connector ter of opinion. What amazes me is that
with mating cable assembly K f th il »
- May be cleaned and reused 51gne1.'s of the .announcement are still ;;
« Special structures quoted on working on their defense research con- E
request tracts, not because they have not been g
ThglMicrotrog;a.coréne(g%%%d fired, but because they have not re- 2
Sugncd i e PRl signed. I can understand that they /\
would consider it a futile gesture to L J ' 00

resign without protest, but how they Elution volume mi
can make such a protest without re-
signing is incomprehensible. Do they
expect others to do what they say,
rather than what they do? It is true
that the Notice as quoted by Science
does not contain the word resign, but
the meaning of “forbids” is clear. I
am curious to hear the sequel.

DaviD SINCLAIR
Martinsville, New Jersey 08836

Separation of glycerol esters in chloroform. Bed
dimensions: 2.5x32 cm. Sample: 2 mi containing
4 mg of each substance. Flow rate: 0.6 ml/min.

5

TRANSIDYNE

GENERAL
CORPORATION

462 Wagner Road + Ann Arbor. Michigan 48103

For additional technical information, including the
booklets Sephadex LH-20 and The Sephadex Sol-
vent-Resistant Columns, write to:

—_\ PHARMACIA FINE CHEMICALS INC.
HR j 800 Centennial Avenue
Piscataway, New Jersey 08854
Pharmacia (Canada) Ltd., 110 Place Crémazle,
Suite 412, Montreal 11, P. Q.

(Inquiries outside U.S.A. and Canada should be
directed to PHARMACIA FINE CHEMICALS,
Uppsala, Sweden.)
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Endangered Nonhuman Primates

A growing threat to some species of
nonhuman primates in their natural hab-
itats is not well known even to those
scientists who value them for biomedical
laboratory investigations. These pri-
mates are endangered by human urban-
ization and agricultural expansion which
intrude upon their natural habitats.
They are extensively hunted for food
and wastefully utilized for export.
Chimpanzee mothers are often shot
dead in order to obtain single babies
for shipment. Many animals die of
diseases contracted after they are
trapped.

Only recently the first effective action
was taken to protect the primates. The
Committee of Scientists for the Use of
Primates in Medical Research, of which
I am chairman, adopted the following
resolution in January 1968 and re-
quested the Surgeon General that it be
brought before the World Health As-
sembly:

Whereas there is general recognition by
the scientific community of the importance
of non-human primates for bio-medical
purposes,

Whereas there is a widespread belief
among competent scientists that some pri-
mate species are in danger of depletion as
a result of capturing and of encroachment
on natural habitats by developing human
populations,

Therefore it is requested that WHO
convene a meeting of a scientific group as
soon as possible to examine the problem in
detail and recommend measures designed
to ensure the continued supply of these
animals for the welfare of man and also
for the conservation of the species.

The U.S. delegation to WHO intro-
duced the topic for discussion with the
result that conservation of primate spe-
cies is now established as a matter of
international concern. These beginnings
are occurring none too early, for the
task of implementing methods of pro-
tecting the primate populations will be

long and thorny. Nevertheless, this de-

velopment represents an interdiscipli-
nary effort (medicine, zoology, anthro-
pology, conservation, and others) and
these moves offer hope that certain en-
dangered species will be protected be-
fore they become extinct. Strong sup-
port by the scientific community will be
required to convert platitudes into suc-
cessful procedures.

EpwarD 1. GOLDSMITH
Department of Surgery, New York
Hospital-Cornell Medical Center,
525 East 68 Street,
New York 10021

6 DECEMBER 1968

Quick-Change
Artists

(Barnstead cartridge demineradlizers
meet any need from 5 to 3000 gph.
Some are both reusable and disposable.)

Look at the choice: -

L vays you attach to a faucet. 5 to 25 gph “Bantam”
lab units with a purity meter on top (more informative than color
changes or iot lights™'). Portable ““Suprcartridges’® for pressures
to 100 psi, rates to 3,000 gph. Standard; mixed-bed; organic,
oxygen or € es. We make them all. And
many of our lg ge de eralizers offer the options of
disp , reactivation by Barnstead, or regeneration in your plant.
Write nplete story on the industr most compl line of
cartric NiNE rs. The Barnstead Company, A Division of
Ritter Pfaudler Corp., 225 Rivermoor Street, Boston, Mass. 02132.

BBarnstead
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GILSON
OMNIBATH

A truly versatile
laboratory waterbath

Select one model to perform ALL
the chores in your lab. Seven
different models. Four rep-
resentative models are
pictured.

Floor Model MSRO-2

—_— L P T L] Ap?aratus laiasts i
1REE | 3 ® Refrigerated o Shaking

RROERR Y e Circulating  ® Immersion

Floor Model SR0O-2
® Refrigerated @ Shaking
® Circulating ® [mmersion

Table-top Model 0-1
® Circulating
® |mmersion

ALL MODELS CONTAIN

stirring and circulating pump, bell-
sounding timer, perforated platform
for uniform bath temperature; mer-
cury column thermoregulator, two
valves to control external circulation.

Table-top

Model S0-1 WRITE OR PHONE
: ?:??cl:::;gting GILSON MEDICAL ELECTRONICS, INC.
o Kansition 3000 West Beltline Highwa

Middleton, Wisconsin 5356
Telephone: 608/836-1551

EUROPEAN Manufacturing Branch: Gilson Medical Electronics
(FRANCE) 69, Rue Gambetta e 95— Villiers-Le-Bel, France
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AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE

Science serves its readers as a forum for the
presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews
—are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the
authors are affiliated.

Editorial Board
1968 1969
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JosepH W. CHAMBERLAIN WIiLLARD F. LBBY
Joun T. EpsaLL EvERETT I. MENDELSOHN
ALEXANDER HOLLAENDER  JOoHN R. PIERCE
GorooN J. F. MacDoNaLp KENNETH S. PITZER
NearL E. MILLER ALEXANDER RicH

DE WiIrT STETTEN, JR. CLARENCE M., ZENER

1970

RicHArRD C. LEWONTIN
ALFRep O. C. NIER
FrRaNK W, PUTNAM

GusTAF O. ARRHENIUS
Frep R. EceaNn
HarrYy F., HARLOW
MiLTON HARRIS

Editorial Staff

Editor
PuiLie H, ABELSON

Publisher Business Manager
DsEL WOLFLE Hans NussBaUM

Managing Editor: ROBERT V. ORMES

Assistant Editors: ELLeN E. MurpHy, JoHN E.
RINGLE

Assistant to the Editor: NANCY TEIMOURIAN
News Editor: JOHN WALSH
Foreign Editor: DANIEL S, GREENBERG*

News and Comment: LUTHER J. CARTER, BRYCE
NELSON, PHILIP M. BOFFEY, MARTI MUELLER, ANNE
H. Larus

Book Reviews: SYLVIA EBERHART

Editorial Assistants: SUSAN  AXELRAD, JOANNE
BELK, - ISABELLA BoOULDIN, ELEANORE BuUTZ, HELEN
CARTER, GRAYCE FINGER, NANCY HAMILTON, OLIVER
HEATWOLE, ANNE HOLDSWORTH, PAULA LECKY,
KATHERINE LIVINGSTON, LEAH RYAN, Lois SCHMITT,
BARBARA SHEFFER, RICHARD SOMMER, YA LI SWIGART,
AvLicE THEILE

* FEuropean Office: 22 Mulberry Walk, London, S.W.
3, England (Telephone: 352-9749)

Advertising Staff

Director Production Manager
EARL J. SCHERAGO Kay GOLDSTEIN

Advertising Sales Manager: RiCHARD L., CHARLES

Sales: New York, N.Y., 11 W. 42 St. (212-PE-
6-1858), RoBErRT S. BUGBEE; Scotch Plains, N.J.,
12 Unami Lane (201-889-4873), C. RICHARD
CarLuis; Medfield, Mass. 02052, 4 Rolling Lane
(617-359-2370), RicHarD M. Ezequerre; Chicago,
111, 60611, 919 N. Michigan Ave., Room 426
(312-DE-7-4973), HerBert L. BURkLUND; Los
Angeles 45, Calif.,, 8255 Beverly Blvd. (213-653-
9817), WINN NANCE.

EDITORIAL CORRESPONDENCE: 1515 Massa-
chusetts Ave., NW, Washington, D.C. 20005. Phone:
202-387-7171.  Cable:  Advancesci, Washington.
Copies of “Instructions for Contributors” can be
obtained from the editorial office. See also page
1709, Science, 29 December 1967. ADVERTISING
CORRESPONDENCE: Rm. 1740, 11 W, 42 St,
New York, N.Y. 10036. Phone: 212-PE-6-1858.

SCIENCE

A New Base for Political Support of Academic Science

Academic scientists generally find little to be cheerful about prospects
for federal support of their research. Hostile congressional attitudes
toward university-based science have surfaced. These may be seen in
the discussion of the Mansfield Amendment.* They are also evidenced
by the comparatively large drop in appropriations for the National
Science Foundation.

The election had little effect on the composition of Congress, espe-
cially on that of the House of Representatives. The attitude of Richard
Nixon toward academic research is not clear, but the executive branch
can provide only such funds as Congress is willing to sanction. Thus the
fate of federal support of university research rests largely in the hands
of those who were responsible for the cuts of 1968. Prospects for federal
programs now would be dark were not the potentially powerful organiza-
tions of higher education entering the picture.

Among the most politically potent of these is the National Association
of State Universities and Land Grant Colleges, which has representation
in all the 50 states. Member institutions are particularly powerful in
Nixon country, where they are generally the intellectual centers of their
states. Alumni form the power structure, dominating many of the state
legislatures. Officers of the universities, especially the presidents of the
universities, are experienced in political maneuvering. They must defend
their budgets before the legislatures. Many of the presidents have close
relations with influential men in their communities, have access to the
levers of power, and know how to operate them.

A decade ago, presidents of the state universities were not very friendly
toward the federal support of research. The grants programs tended to
enhance the power of the faculty at the expense of the administration.
However, federal funds were useful, and subsequently additional
programs of aid to higher education were inaugurated. As a result, admin-
istrators are giving more attention to Washington and have been acting
in concert.

Two recent examples illustrate the political potentials of the Associ-
ation acting together with other organizations in the field of higher
education. In early October the U.S. Senate, in an uncharacteristic display
of petulance, passed the Mansfield Amendment to the Defense Appro-
priation Bill. The instrument limited overhead on Department of Defense
grants and contracts to 25 percent. The Association and allied organiza-
tions were able to respond quickly through their members. The Mansfield
Amendment did not survive the House-Senate Conference.

Potentially more significant was the effort of the Association, together
with the American Association of State Colleges and Universities, in
drafting the Miller Bill. This legislation, when enacted and fully im-
plemented, will have profound effects on academic research. In its present
form the Miller Bill provides for an annual appropriation of $150 million
for institutional grants for the support of scientific research and the train-
ing of scientists. This appropriation is intended to supplement the present
mechanisms. A recently issued report on hearings on the Miller Bili
indicates a favorable consensus, including spokesmen of major educa-
tional organizations and such eminent scientists as Brooks, Handler,
Haworth, Hornig, and Wiesner.

The old base for support of academic research has deteriorated. How-
ever, a new force is developing capable of stabilizing and strengthening
a vital national effort.—PHiLIP H. ABELSON

* Congressional Record 114, No. 163 (3 Oct. 1968), pp. A11963-71, F ““Institutional
Grants Bill H.R, 875,” Hearings before the Subcommittee on Science, Research, and De-
velopment of the Committee on Science and Astronautics, U.S. House of Representatives
(Government Printing Office, Washington, D.C., 1968).



Bringing

automated

lipid analysis

to the laboratory

will give you

some .

- startling results. |

Not the least of which'is the gratitude
of your technologist for eliminating

the tedium usually associated with
manual methods of lipid analysis.

The Technicon® AutoAnalyzer® simul-
taneously quantitates triglycerides and
cholesterol from one plasma extract
at the rate of 40 samples per hour
(80 determinations). The system is
fast, versatile and fully automatic. It
provides the means for performing
a great number of analyses rapidly and
accurately with a minimal amount of
effort. Of course, if you already have an
AutoAnalyzer, this capability is avail-
able through a modest addition of
equipment. For more information,
write Department 56,

Technicon Corporation,

Ardsley, New York 10502.
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The *500 wand that

solved a 35,000 problem.

The girls handling miniature diodes at the Western
Electric plant in Reading, Pa. couldn’t load them into
soldering machines without bending at least some of the
delicate leads.

Studying the problem, we learned that it would be
possible to design a machine to do the job —fer about
$35,000. But it would still bend some leads. So we tried

again and came up with a device we called the

magnetic wand. About 16 inches long and made of
plastic, the wand was slotted along most of its
length, with magnets fitted into the end of
each slot.

By shaking this wand back and forth

over the bin holding the diodes, a girl

could pick up 36 diodes at one time. Since she didn't
handle the diodes individually, she bent very few. And
she could work so much more efficiently using the
magnetic wand that we had to redesign our soldering
machine to keep up with her.

The result: Our girls saved time and effort. And since
these diodes, along with 50,000 other Western
Electric-made items, are used in Bell System
equipment, their customers saved money.

The moral is that, even in today’s sophisticated
electronic technology, a simple solution is
sometimes best.

Western Electric

MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM




The only recording spectrophotometer that can

We have two of the best recording
spectrophotometers in the business. We
also have a slight problem because some
people still don’t know which instru-
ment does what better. So I thought this
may be the appropriate time to clear up
the confusion once and for all.

THE MAIN DIFFERENCE

For work in the ultraviolet through
visible and near infrared wavelength
range, the Cary 14 has no peer. For
studies in the ultraviolet and visible
only, the Carv 15 cannot be equalled.
It’s that simple.

o There are other differences, of course.
Howard Cary— For instance, the 14 is more versatile

President of Cary Instruments, than the narrower-ranged (1850-8000A)
aVarian subsidiary.

15. But because it was designed to per-
form specific tasks, the 15 is easier to
operate. Then there’s price. The Cary 14
sells for about $18,000, while the Cary
15 costs a little over $12,000. The addi-
tional $6,000 becomes a worthwhile in-
vestment when you consider the variety
and quality of the studies routinely avail-
able with this instrument whose range
extends from 1860A to 2.65 microns.
Studies like hydrogen bonding investiga-
tions in the near infrared. Or quantita-
tive protein analyses in the ultraviolet.

CONSERVATIVE DESIGN: WHAT & WHY

One similarity between the two instru-
ments is the fact that both are conserva-
tively designed. By conservative design
we mean (1) that at no point in the
instrument system are the electrical or
mechanical components operated near
their tolerance limits, and (2) that per-
formance specificationsare greater than
required under normal sample condi-
tions. This design philosophy produces
acceptable performance even under the
most rigorous sampling conditions. Just
as important, it insures longer instru-
ment life and complete confidence in



outperform the Cary 14.1s the Cary 15. And, vice-versa,

the quality of the recorded information.

PHOTOMETRIC ACCURACY

While the electronics of the Cary 14
and 15 differ, the photometric accuracy
of each is competitively unsurpassed.

The Cary 14 uses a prism-grating
double monochromator, plus a dual
beam sampling system and a single
detector. Reference and sample beams
are separated by time then compared
and the ratio recorded on a chart which
is effectively 20 inches wide. Measure-
ments are accurate within 0.002 abs
between zero and 1 abs; 0.005 near 2 abs.
At high absorbance levels of 4, or even 5,
valid measurements can be obtained
using reference beam attenuation.

The Cary 15 employs a two-prism
double monochromator and two detec-
tors. Sample and reference beams are
separated in space and measured simul-
taneously by the matched detectors.

From zero to 1 abs the accuracy is
between 0.002 and 0.005 abs; at 2 it's
0.008. Because of the dual detector pho-
tometric system, the 15 measures at
absorbances as

high as 3.4
directly —with-
out reference

# beam attenua-
tion. A strip
chart recorder

F il
B |

. CARY 14
mechanically coupled to the monochro-

mator records the information.

STRAY LIGHT

The double monochromator and opti-
cal design of the 14 and 15 hold stray
light to a negligible amount—less than
0.0001% (14) and 0.001% (15) over most

of the range; 0.1% at range limits for
both instruments.

Because of this low stray light, both
the 14 and 15 can work at high absorb-
ances without sacrificing photometric
accuracy —an extremely useful asset in
most spectrophotometric work.

RESOLUTION

Another notable contribution of the
double monochromator is the ability to
achieve resolution as good as or better
than any other recording spectropho-
tometer (at the same signal-to-noise
ratio) in one-half to one-fourth the scan-
ning time.

Some people, no doubt, may feel that
they’ll never need the high resolution
offered by the Cary 14 and 15. What
they fail to realize is that much of the
“unneeded” resolving power can be
exchanged for additional energy (result-
ing in better accuracy) when working
with very dense or micro samples.

There’s a lot more to tell about the
Cary 14 and 15. Like the wide variety
of accessories available for each. Or the
fact that we've made instrument drift
just about obsolete. For now, just re-
member that the 14 is unexcelled in the
UV-visible-to-nea}r infrared, while the

15 outdoes itself in the UV-visible range.

We have a catalog which describes
the spectrophotometers. If you’d like a
copy, write Cary Instruments, 2724 So.
Peck Road, Monrovia, California 91016.
Ask for data file E805-78.

CAM instruments-a varian subsidiary
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from SPRINGER-VERLAG NEW YORK INC.

Two Important Additions to

THE HEIDELBERG SCIENCE LIBRARY

Volume 5/6:
{Double-Volume)
THE NEW COSMOS

By Albrecht Unséld. Translated by William H. McCrea.
Thv authorized English translation of Professor A. Un-
s6id’s “Der Neue Kosmos'' first published in 1967.
1t provides a comprehensive introductory text to pres-
aint-clay astronomy.

Approx, 143 figures,  Approx. 320 p.

Soft Cover. 1968. $6.50

e OTHER NEW AND FORTHCOMING PUBLICATIONS

" | U}%MW OF GENETICS AND CYTOGENETICS,

Ems@aﬁ and Molecular
Uy R. Rieger, A. Michaelis, and M. M. Green
Third revised edition of “Genetisches und Cytogenetisches Worterbuch”.
Ayvaitable for the first time in English.
D0 Figures. 507 p, Cloth. 1968. $16.50
SLFAGTION AND ODOURS, An Osphrésiological Essay
By William McCartney
The sense of smell has long been neglected by scientists and others. This
boole gives a fascinating account of what is so far known of olfaction in
hirds, dogs, fish and man.
Wi, 249 po Cloth. 1968. $9.00

DPERATIVE MEURDSURGERY

By L. 6. Kempe, Col,, M.C., US.A.

Thiz only book to glve explu:lt anatomic, topographic, operative and tech-
ical detans in Neurosurgery.

Yalume 1, CRANIAL, CEREBRAL, AND INTRACRANIAL VASCULAR DISEASE

§ R’s Mﬂnw wi@red Glgures

un POSTFR!OR FOSSA "SPINAL CORD AND PERIPHERAL NERVE DISEASE
in Pfeparatmn

PROGCEEDINGS IN ECHO-ENCEPHALOGRAPHY

International Symposium on Echo-Encephalography

Erlangen, Aprit 14th and 15th, 1967

Edited by E. Kazner, W. Schiefer and K.-J. Ziilch

?n“ Proceedings provxde a complete picture of actual and potential ap-

plications of ultrasonics in the diagnosis of brain disease.
278 figures, #i, 258 p. Cloth. 1968. $17.00

MATHEMATICS

FOUNDATIONS OF MATHEMATICS

Symposium Papers Commemorating the 60th Birthday of Kurt Godel
Managing Editor: Jack J. Bulloff

Technical Editors: Thomas C. Holyoke and S. W. Hahn

The wide range of symbolic logic has been outlined by these articles
which have been delivered as an homage to Godel.

Approx. 2 figures. Approx. 228 p. Cloth. 1968. $9.75
FIRST-GRDER LOGIC

Hy Raymond M. Smullyan

(Ergebnisse der Mathematik und ihrer Grenzgebiete, Vol. 43)

This monograph is both an introduction to mathematical logic and proof-

theory via the author’s version of the elegant method of tableaux, and a
presentation of new techniques and results in the area of cut-free proof
procedures.

i, 169 p. Cloth. 1968. $9.00

DYNAMIC PROGRAMMING OF ECONOMIC DECISIONS

fiy Martin J. Beckmann

{Okonometrie und Unternehmensforschung/ Econometrics and Operations

Research, Vol. 1X) . . .

An introduction to the theory of dynamic programming and its character-

istic applications.

9 figures, xii, 143 p. Cloth. 1968. $7.00
All books and periodicals published by the European
Springer-Verlag companies are available directly from
our New York office. Orders are processed within 48 hours

after receipt,

Volume 7:
PHYSICS IN MY GENERATION

A Selection of Papers
By Max Born, second revised edition.

Professor Born's selection of his most popular writings.
Approx. 18 figures  Approx.ix, 191 p. SoftCover. In preparation

Standing Orders for this Series are invited.

CHEMISTRY

COORDINATION GHEMISTRY IN NON-AQUEOUS SOLUTIONS

By V. Gutmann

Contains the program of a series of graduate lectures in Advanced In-
organic Chemistry held at the University of Florida, Gainesville in Feb-

ruary, 1967.
10 figures viii, 174 p. Cloth. 1968. $12.00

STRUCTURE AND BONDING Volume 5

Edited by: C. K. Jgrgensen, J. B. Neilands, Sir Ronald S. Nyholm, D. Reinen
and R. J. P. Williams.

This serial publication deals with problems in all fields of modern in-
organic chemistry, chemical physics and biochemistry, where the general
subjects are problems of chemical structure and bonding forces.

Standing Orders for this Series are invited.
42 figures. approx. 160 p. Soft Cover. 1968. $8.00

PHYSICS

A SHORT TEXTBOOK OF PHYSICS, Not Involving the Use of

Higher Mathematics

By W. H. Westphal

Translated from the German by Ewald Osers

This has long been a classic text in Europe for the non-science major:
college and premedical students who know no calculus. Available for the

first time in English.
285 figures. xvi, 347 p. Cloth. 1968, $9.75

ARG PHYSICS
By Max F. Hoyaux
(Applied Physics and Engineering, Vol. 8)

An introduction, on the elementary level, to the theory of the electric arc.
61 figures. approx. viii, 176 p. Cloth. 1968. $14.50

INTRODUCTION TO CELESTIAL MECHANICS

By Jean Kavalevsky

Translated from the French.

(Astrophysics and Space Science Library, Vol. 7)

Distributed in North and South America by Springer-Verlag New York Inc.

for D. Reide! Publishing Company, The Netherlands.
viii, 126 p. Cloth, 1967. $6.40

MECHANICS

ESSAYS IN THE HISTORY OF MECHANICS
By C. Truesdell
Although written so as to be understood by any modern scientist, the

essays emphasize the growth of mathematical thought apphed to physncs
125 figures. approx. 384 p. Cloth. $19.50

MECHANICAL BEHAVIOR OF MATERIALS UNDER DYNAMIC LOADS
Symposium held in San Antonio, Texas, September 6-8, 1967.

Sponsored by the Army Research Office, Durham and the Southwest Re-
search Institute.

Edited by Ulric S. Lindholm

This book presents the most recent advances in the development of con-
stitutive equations for solids subject to dynamic loading, inctuding both

experimental and theoretical work.
208 figures. approx. 320 p. Cloth. 1968, $18.00

Springer-Verlag New York Inc.

175 Fifth Avenue, New York, N.Y. 10010
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microscopes

ENRICHMENT
G13 CATALOGED.

the easiest to buy

THAT'S RARE.

the easiest to use

and our prices
will please the
budget minded

H/1 110

TEACHING

World’'s most
advanced teach-
ing microscope.
Features include
phase contrast
optics, inter-
changeable,
rotatable monoc-
ular-binocular
observation tubes,
New instant-focus
system. Outstand-
ing optical

performance.
Circle No. 56

MEDICAL &
LABORATORY

Brightfield, dark-
field and phase
contrast optics,
interchangeable,
rotatable binocular-
monocular obser-
vation tubes.
Trinocular head

for convenient
photomicrography.
Field flatness
corrected objectives.
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H/I 200

STEREOSCOPIC
For every
scientific and
industrial appli-
cation. Seven
models to
choose from,
Magnifications
from 5x to 200x
Rotatable
observation
tubes.
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Let us show you what these microscopes
can do for you.....request free demonstration
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Hacker Instruments

Box 646, West Caldwell, N. J. 07006 (201) 226-8450

ISOTOPES can supply you
with most any radioactive
or stable labeled com-
pound, including the not-
so-common 65% enriched
Carbon-13 compounds.
That's rare.

And our prices for high
enrichment C-13 com-
pounds are no higher than
the prices others charge
for low enrichment com-
pounds.

Isotopes has 57 C-13
labeled compounds for
you to select from. And /
many more can be pre- i
pared on special order.
To see what we have, just
write for our new catalog.

In addition to C-13, i
you'll get information on y
our 534 other stable labeled I |
compounds and on our' '
888 radioactive labeled y 1§
compounds. Qur catalog &
details compound avail-
ability, specific activity,
isotopic purity, package
size and price. And it tells
you about our fast, reli-
able and low cost mass
spectrometric analysis
service.

Write to Isotopes, 50
Van Buren Ave. Westwood,
N. J. 07675.

ISOTOPES
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Autoclavable

...the extra dimension

Use the new Nalgene® Carboy to pre-
pare, store, and autoclave 5-gallon
batches of culture media, distilled wa-
ter, and other solutions. This carboy
(Cat. No. 2250) is precision molded of
heavy-duty polypropylene to with-
stand repeated autoclaving. Only 2'/2
pounds light, has screw closure and
two carrying handles for maximum
safety and convenience.

Specify Nalgene Labware from your
lab supply dealer. Ask for our Catalog
or write Dept. 2724, Nalgene Lab-
ware Division, Rochester, N.Y. 14602.
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prove useful in studying the evolution
of various Ophidian groups. However,

litters of the same species from different

geographical areas can differ in their re-

sponsiveness to various extracts. The
effective substances are apparently non-
volatile and heterogeneous, and have a
molzcular weight of about 5000.

For most mammals, we have little
or no reliable evidence of the role of
chemical signals in guiding behavior.
However, the prominence. diversity. and
frequent occurrence of skin glands emit-
ting strongly odorous secrctions suggest
a corresponding dependence on odor
signals. Thus 40 different types of skin
glands have been described; among
them are the cutaneous. pedal, preorbi-
chin. inguinal, retrocorneal. oc-
cipital. caudal, preputial, anal. and
scapular giands. Urine and feces may
be used to mark territory. In discussing

! the role of skin glands in mamma-

lian communication. R. Mykytowycz
(CSIRO. Canberra. Australia) pointed
out that social interaction may play a
decisive role in population dynamics.
His own studies on experimental popu-
lations of wild rabbits have shown that
the use of secretions from anal and chin
glands varies among individuals, de-
pending on factors such as social status.
territoriality, reproductive stage. and
age. The use of human panels revealed
the existence of differences in the in-
tensity of smell between sexes and age

. groups and among individuals of dif-

ferent social status. It is only recently,
however. in the studies of Miiller-
Schwartze on mule deer, that attempts
have been made to determine the com-

municative powers of the separate
chemical components of skin-gland
secretions.

Among primates, the Prosimii seem
best equipped with skin glands. and skin
secretions may also be exploited by at
least one human cultural group to con-
vey information. Thus in the Kanum-
irebe tribe of southern New Guinea the
secretion from the axillary sweat glands
is used in a ritual performed by the
host to demonstrate his friendship with
a departing guest. Some mammals have
the ability to control the flow of secre-
tions voluntarily (the skunk, for ex-
ample).

Much of the recent quickening of

interest in pheromones stems from the
demonstrations by Bruce, Whitten,
Bronson and others that the volatile
external secretions of mammals play an
important intraspecific role in repro-
ductive physiology. This evidence was
reviewed by W. K. Whitten (Jackson

* STACK UP THE
ADVANTAGES...

YOU'LL SPECIFY NALGENE®
SPECIMEN DISHES
IN TPX*

Clearer than glass, shatterproof, auto-
clavable—the most versatile specimen
dish available. Bottom is marked in
quadrants, rim permits easy stacking.
Dimensions are 105 x 43 mm.

Specify Nalgene Labware from your
lab supply dealer. Ask for our Catalog
or write Dept. 27244, Nalgene Labware
Division, Rochester, N. Y. 14602.

*Trademark of Imperial Chemical Industries Limi-
ted for their brand of methylpentene polymer.

NALGENE LABWARE DIVISION
~a

A NALGE

SYBRON CORPORATION
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Laboratories, Bar Harbor, Maine). He
used the term “primer” pheromone to
describe a substance acting on the endo-
crine system (probably through the cen-
tral nervous system) to produce a
response which is generally slow to
develop, as opposed to a “signaling
pheromone” which elicits an immediate
behavioral response. Studies on house
mice provide most of our understanding
of mammalian primer pheromones al-
though they have also been found in
deer mice and field voles. Three effects
have been described: inhibition of es-
trous cycles in
groups, induction of estrus by urine
from male mice, and pregnancy block
by strange males. The pheromones re-
sponsible for the last two effects both
occur in the urine, are androgen-de-
pendent, labile, and may, in fact, be
the same pheromone, as Whitten sug-
gests. An additional factor or identifier
would be required to change the con-
text. The pheromone that produces
pregnancy block is highly strain-de-
pendent, and strains exist in which no
block occurs. The neuroendocrine path-
ways mediating the effects of these
primer pheromones probably involve the
hypothalamus and pituitary.

Whitten concluded that current evi-
dence does not suggest that pheromones
are effective in regulating population
density, but they may provide alterna-
tive stimulatory pathways that enhance
the probability of reproductive success.

Experiments on the role of odor in
the control of reproductive behavior in
higher primates were reported by R. E.
Michael (Primate Research Center,
Beckenham, Kent, England). Two adult
male rhesus monkeys were trained to
press a lever to gain access to ovari-
ectomized females, certain of which
were also estrogenized. After it was
determined that they worked more con-
sistently for estrogenized than non-
estrogenized females, temporary anos-
mia was induced in the males, and
estrogen was administered to the non-
estrogenized females. However, the
males showed no change in behavior
toward the females until their sense of
smell was assumed to have returned.
This experiment suggests that odors

play a role in the male’s recognition of '

the hormonal states of the female.

T. Engen (Brown University) re-
viewed the detection, recognition, dis-
crimination, and scaling of odors by
man. He emphasized the value of apply-
ing signal detection theory as opposed
to the classical concepts of threshold in
the study of odor detection. He also
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segregated female .

microscope?

IN THE WILD M-11.

Features: “Superb Swiss optics, lasting mechanical precision, light
weight, protective steel hood. Base accepts various light sources, in-:
cluding 6v/20w Koehler lamp, and low voltage lamp, for car battery
hook-up. The M-11 also accepts photomicrographic cameras, phase
contrast attachments, and binocular camera lucida.

Applications: Medical schools, scientific expeditions, biomedical and,
industrial laboratories.

Price: About that of a good one-track routine microscope. The M-11 is,
in a class by itself. Write for Booklet M-11.
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The Fisher Titrimeter® is a good scout.
Five ways.

A Fisher Titrimeter is trustworthy.
It takes the guesswork out of titrations. You can count on it to
give you accurate, reproducible endpoints every time.

A Fisher Titrimeter is loyal.
The Automatic Model works virtually alone—no breaks, no time
off. It frees you and your technicians for more important work.

A Fisher Titrimeter is helpful.
There are models that can take over your potentiometric titra-

tions . . . visual titrations . . . micro titrations e Karl Fischer

titrations.

A Fisher Titrimeter is obedient. '
Once you've shown it the correct endpoint, it will return to it
unerringly time after time after time.

A Fisher Titrimeter is thrifty.
Every model will save you valuable time. The Manual Model has
an especially attractive price, an attractive design.

Thisisthe Fisher ““good scout’’ law: to provide you with reliable,
versatile titrators that in these five ways—and many others—
will do you a really good turn daily. Write for product literature.
Fisher Scientific Co., 1391 Fisher Building, Pitisburgh, Pa.
15219. Or call your representative for more details. Be a good

scout, too. 3-741
We have taken liberties with the Scout Law. But the Fisher Titrimeter obeys it faithfully.
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argued that odors are not easily recog-
nized unless the context has been es-
tablished, and cited the finding that the
channel capacity for odor quality is
little more than four bits of information
at best (and for intensity one and a
half bits). This is a good performance
when compared with certain other hu-
man capacities, for example, two to four
bits for audition and vision.

In a thoughtful summarizing paper,
J. Le Magnen (Collége de France,
Paris) stressed the peculiar advantages
and properties of chemical, as opposed
to other forms of sensory communica-
tion, in regulating the relations between
individuals, and between individuals and
other aspects of their external environ-
ment. Such properties include the ex-
treme specificity of chemical messages
and their discriminative accuracy, de-
pending, in some cases, on a single
chemical structure. The equivalent in
acoustic signals would be a highly spe-
cific call stimulating only one type of
receptor and heard only by members
of one sex of a given species—others
being deaf to it. In addition, odors have
a direct releasing action on endocrine
systems, and chemical cues can acquire
significant properties in consummatory
acts such as mating and feeding.

Le Magnen also pointed out some
disadvantages associated with chemical
signals (as opposed to sound and light).
In particular, they are unusually de-
pendent on the condition of the channel
of communication—for example, wind
direction—which reduces their efficiency
as direction and distance indicators.
Possibilities for chemical modulation of
the signals are also severely limited. In
certain insects, which emit their sexual
attractant rhythmically, the effect is
probably detected over a distance of
less than I meter. On the other hand,
spatial modulation by the natural oc-
currence of stationary sources of stim-
uli may provide an effective means of
communication resembling the use of
arrows and road signals by man. Le
Magnen mentioned experiments on serv-
ice dogs in which some subjects could
detect differences of less than 15 min-
utes in the age of a trail.

The papers presented, along with
others, will be included in the first
volume of a continuing series of mono-
graphs [Advances in Chemoreception,
J. W. Johnston, Jr., D. G. Moulton, A.
Turk, Eds. (Appleton-Century-Crofts,
New York), in preparation].

Davip G. MouLToN
Department of Biology, Clark University,
Worcester, Massachusetts
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LABORATORY LABELING SYSTEMS

New
Catalog

from

OHAUS

Time pressure-sensitive Tapes and Labels provide a versatile
system of identification for every laboratory. Stock labels for
animal cages, microscope slides and photo-slides. Custom

The complete line of Ohaus precision balances, acces-
sories, and laboratory weights is described in this new

16 page, full color book. Catalog '68 was designed to imprints to your specifications including consecutive num-
help you quickly determine exactly the right balance to b High quality vinyl coated Time Tape comes in 17 colors
fill your need, and to answer all of your questions. This ers. Hign quality viny p 4
convenient, easy to use catalog features a quick refer- can be marked with pen or pencil, sticks to any surface

ence index, complete specifications and prices, and a

full page of design details. (plastic, glass, metal, paper, cloth) and will withstand temper-

atures from —70°F. to 4-250°F. Write for free literature,

AVAILABLE THROUGH
LABORATORY SUPPLY DEALERS
PROFESSIONAL TAPE CO., INC.

365 EAST BURLINGTON ROAD
RIVERSIDE, ILLINOIS 60546
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ORDER YOUR COPY TODAY

OHAUS SCALE CORPORATION

1050 COMMERCE AVENUE, UNION, NEW JERSEY 07083

Three Sherer Model CER 810 Controlled
Environment Rooms used in the Animal
Science Dept. of a leading Mid-Western
University.

Sherer

environmental

rooms When all things are considered; price, quality,
performance, ease of installation, accuracy, -
service, and manufacturer’s reputation, the best choice S SHERER

is SHERER Environmental Rooms. Write for complete information, ENVIRONMENTAL DIVISION
. SHERER-GILLETT COMPANY
a post-card will do. Marshall 3, Michigan 49068
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NEW REPRO-JECTOR -

makes quality chromatograms 1
with 0.69% reproducibility ¢

The Repro-Jector enabled a typist to make the
three chromatograms illustrated. That's how
simple this automatic sample injector is to use.
The Repro-Jector entirely eliminates human
inconsistency by mechanically metering the
sample size and then reducing the discharge
time to a split second by a constant force spring.
Damage to syringes is practically impossible
through protection devices, and only standard
syringes are used. Other features of this remark-
able instrument are that either horizontal or vertical injections can be
made with equal ease, and that it may be easily adapted for either right-
or left-hand operators. The cost is just a little more than one standard
syringe. Write now for data sheet to Shandon Scientific Company, Inc.,
515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District).

Sample specifications and
details for these chromato-
grams outlined on data sheet.

PITTSBURGH . LONDON . FRANKFURT
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u.v. spectrum, and by fluorescence.
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slit resolution —automatic
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Calendar of Events
National Meetings

December

26-31. American Assoc. for the Ad-
vancement of Science, 135th, Dallas,
Texas. (Secretary, 1515 Massachusetts
Ave., NW, Washington, D.C. 20005)

26-31. Society for General Systems
Research, Dallas, Texas. (M. D. Rubin,
Mitre Corp., Bedford, Mass. 01730)

27-30. Institute of Mathematical Sta-
tistics, Washington, D.C. (J. R. Rosen-
blatt, 337 Administration Bldg., Gaithers-
burg, National Bureau of Standards,
Washington, D.C. 20234)

28-30. History of Science Soc., Dallas,
Texas. (J. C. Greene, Dept. of History,
Univ. of Connecticut, Storrs 06268)

January

9-11. Society for Historical Archaeol-
ogy, 2nd, Tucson, Ariz. (B. L. Fontana,
Arizona State Museum, Arizona Univ.,
Tucson 85721)

12-17. Brain Research, Snowmass-at-
Aspen, Colo. (J. E. Swett, Dept. of Anat-
omy, Univ. of Colorado Medical Center,
Denver 80220)

13-14. Applications of Sea-Going Com-
puters, La Jolla, Calif. (C. B. Jackson,
MTS Data Engineering Committee, P.O.
Box 2158, La Jolla 92037)

13-15. Agricultural Waste Management
Conf., Syracuse, N.Y. (Agricultural Waste
Management Conf., 400 Roberts Hall,
Cornell Univ., Ithaca, N.Y. 14850)

13-15. Animal Waste Management,
Syracuse, N.Y. (R. C. Loehr, 208 Riley-
Robb Hall, Cornell Univ., Ithaca, N.Y.)

13-17. Society of Automotive Engineers,
Inc., Detroit, Mich. (Manager, Meetings
Div., 485 Lexington Ave., New York
10017)

13-17. Highway Research Board, 48th,
Washington, D.C. (Div. of Engineering,
Natl. Research Council, 2101 Constitution
Ave., NW, Washington 20418)

15-18. National Soc. of Professional En-
gineers, Las Vegas, Nev. (K. E. Trombley,
Natl. Soc. of Professional Engineers, 2029
K St., NW, Washington, D.C. 20006)

17-18. Symposium on Bloed, Detroit,
Mich. (E. F. Mammen, Dept. of Physiol-
ogy and Pharmacology, Wayne State Univ.,
1400 Chrysler Freeway, Detroit 48207)

17-18. American Soc. for Surgery of
the Hand, New York, N.Y. (L. Milford,
869 Madison Ave., Memphis, Tenn. 38104)

18-23. American Acad. of Orthopaedic
Surgeons, New York, N.Y. (J. K. Hart, 29
E. Madison, Chicago, Ill. 60602)

19-21. American Soc. for Engineering
Education, Flint, Mich. (E. H. Wright,
American Soc. for Engineering Education,
2100 Pennsylvania Ave., NW, Washington,
D.C. 20037)

20-21. Symposium on Control Mecha-
nisms in Intermediary Metabolism, Miami,
Fla. (Dept. of Biochemistry, Univ. of Mi-
ami Medical School, P.O. Box 875, Bis-
cayne Annex, Miami 33152)

20-22. American Inst. of Aeronautics
and Astronautics, New York, N.Y. (AIAA,
1290 Sixth Avenue, New York 10019)

20-22. Society of Thoracic Surgeons,
San Diego, Calif. (F. C. Byron, City of
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MEASURE
'~ BLOOD
PRESSURE

The 1017 implantable
blood pressure trans-
ducer is one of a family
of precision, miniature
physiological measuring
instruments for in-heart
measurement.

Because of its size and
capability, the 1017 af-
fords maximum perform-
ance at minimum cost
—High output with
solid state surety

—Millivolts capability

~Can be adapted to
any recording de-
vice.

-6.5 millimeters in
diameter for easy
implantation.

For complete data, write:

hittaker

CORPORATION

IS KL

Instrument Systems Division

1020 South Arroyo Parkway

Pasadena, California 91105
Phone: (213) 441-1163

INSTRUMENT SYSTEMS DIVISION
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Hope Medical Center, 1500 E. Duarte
Rd., Duarte, Calif. 91010)

20-22. Aerospace Sciemces Mtg., 7th,
New York, N.Y. (P. P. Wegener, Dept. of
Engineering and Applied Science, 208
Dunham Lab., Yale Univ.,, New Haven,
Conn. 06520)

21-24. Physiological Aspects of Crop
Yield, Lincoln, Neb. (F. A. Haskins, Dept.
of Agronomy, Univ. of Nebraska, Lincoln
68503)

22-24. Symposium on Membrane Func-
tion and Electron Transfer to Oxygen,
Miami, Fla. (Dept. of Biochemistry, Univ.
of Miami Medical School, P.O. Box 875,
Biscayne Annex, Miami 33152)

23-25. American Soc. for Engineering
Education, Baton Rouge, La. (E. H.
Wright, American Soc. for Engineering
Education, 2100 Pennsylvania Ave., NW,
Washington, D.C. 20037)

23-25. Radiotherapy Symp., Miami, Fla.
(M. Vuksanovic, Radiation Therapy Div.,
Univ. of Miami Medical School, 1700 NW
Tenth Ave., Miami 33136)

23-27. American Mathematical Soc.,
75th, New Orleans, La. (H. M. Geham,
Univ. of Buffalo, Buffalo, N.Y. 14214)

24-27. American Group Psychotherapy
Assoc., New York, N.Y. (M. Schiff, Room
702, 1790 Broadway, New York 10019)

25-27. Mathematical Assoc. of Amer-
ica, 52nd, New Orleans, La. (H. L. Alder,
Mathematical Assoc. of America, Univ. of
California, Davis 95616)

26-28. Conference of Immunologists,
Pasadena, Calif. (J. S. Garvey, Div. of
Chemistry and Chemical Engineering,
California Inst. of Technology, Pasadena
91109)

26-31. Modern Dispatch Techniques of
Interconnected Power Systems, New York
N.Y. (Inst. of Electrical and Electronics
Engineers, Inc., 345 E. 47 St., New York
10017)

27-30. American Soc. of Heating, Re-
frigerating and Air-Conditioning Engineers,
Inc., Chicago, Ill. (J. H. Cansdale, Amer-
ican Soc. of Heating, Refrigerating and
Air-Conditioning Engineers, Inc., 345 E.
47 St., New York 10017)

28-30. Fast Burst Reactor, Albuquerque,
N.M. (G. R. Keepin, Box 1663, Los Ala-
mos, N.M. 87544)

29. New York Heart Assoc,, New York,
N.Y. (New York Heart Assoc., Inc., Heart
House, 2 E. 64 St.,, New York 10021)

29-31. Health Physics Soc., 3rd, Los
Angeles, Calif. (J. S. Handloser, EG&G,
130 Robin Hill Rd., Goleta, Calif. 93017)

30-1. Developmental Aspects of Percep-
tion, Hearing, Speech and Learning,
Gainesville, Fla. (G. R. Kilgore, J. Hillis
Miller Health Center, Univ. of Florida,
Gainesville 32601)

31-2. Southern Radiological Conf., 13th,
Point Clear, Ala. (M. Eskridge, Mobile
Infirmary, P.O. Box 4097, Mobile 36604)

International and Foreign Meetings
January

1-3. Conference on the Early Develop-
ment of Behaviour, Sussex, England. (Di-
rector, Conf. on Early Development of
Behaviour, 310 Edgware Road, London,
W.2, England)

3-5. Nondestructive Examination Conf.,
Swansea, England. (Assistant Secretary,

What’s new in IR?

Get your own free copy of
The New Beckman
IR Supplies Catalog
and see for yourself.

1 would tike to have a FREE copy |}
of the new Beckman IR Supplies
Catalog—the one just published by
one of the leading manufacturers
of Infrared instrumentation, sam-

I pling accessories and supplies.
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I STATE. Z2IP.
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GOT A
MINUTE?

AUTOMATE
YOUR
LABWASHING

Patent 3,316,928

The CRC Labwasher ®

CRC LABWASHER®

{n one minute, you can automate your lab
glassware washing with the Mobile CRC
Labwasher. Without costly installation
charges. Without inconvenience. Just plug
it in, and add water by connecting to any
faucet. (We even provide adapters to fit
various faucets)

The Mobile model will clean and dry 90%
of your most commonly-used glass
labware. With 50% less breakage than
handwashing. 15 auxiliary stainless steel
racks available for volume washing.

In ashort time, the Mobile CRC Labwasher
pays for itself in man-hours saved. It's.
12 Cu. Ft. of pure convenience.

Bulletin A 812 and in-the-field user
reports available upon request.

Find out more. Write to:

E
CHEMICAL
RUBBER

co.

Dept. A 812 « 18901 Cranwood Parkway
Cleveland, Ohio 44128
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Iron and Steel Inst., 4 Grosvenor Gar-
dens, London, S.W.1, England)

6-10. Avustralian Acad. of Sciences,
Canberra. (D. H. Green, % Dept. of
Geophysics and Geochemistry, Australian
Natl. Univ., Canberra)

6-11. Caribbean Chemical Symp., 5th,
Bridgetown, Barbados. (Chemistry Dept.,
Univ. of West Indies, P.O. Box 64, Bridge-

‘town)

7-9. Society of Glass Technology,
Ormskirk, England. (H. Rawson, Dept. of
Glass Technology, Elmfield, Northumber-
land Road, Sheffield 10, England)

7-9. Symposium on Orbital Symmetry
Correlation in Organic Reactions, Cam-
bridge, England. (J. F. Gibson, Scientific
Affairs Officer, Chemical Soc., Burlington
House, London, W.1, England)

12—-16. Marine Biological Assoc. of In-
dia, Mandapam Camp. (The Association,
Marine Fisheries P.O., Mandapam Camp,
India)

15-16. Symposium on Lubrication in
Hostile Environments, Risley, England.
(Institution of Mechanical Engineers, 1
Birdcage Walk, London, S.W.1, England)

20-23. International Symp. on Advances
in Chromatography, Las Vegas, Nev. (A.
Zlatkis, Dept. of Chemistry, Univ. of
Houston, Houston, Tex. 77004)

22-24. Hawaii International Conf. on
System Sciences, Honolulu. (F. F. Kuo,
Dept. of Electrical Engineering, 2565 The
Mall, Univ. of Hawaii, Honolulu 96822)

28-31. International Symposium on In-
formation Theory, Ellenville, N.Y. (D.

Slepian, Bell Telephone Labs., Murray
Hil, N.J. 07971)
February
18-21. International = Oceanological

Equipment and Services Exhibition, Brigh-
ton, England. (BPS Exhibitions Ltd.,
Oceanology International 69, 6 London
Street, London, W.2)

19-21. International Solid-State Circuits
Conf., Philadelphia, Pa. (J. H. Wuorinen,
Bell Telephone Labs., Murray Hill, N.J.
07971)

23-27. Pan American Congr. for Psy-
choanalysis, 4th, New York, N.Y. (H.
Montessori, Intern. Psychoanalytical As-
soc., 2B Prins Hendriklaan, Amsterdam Z,
Netherlands)

27-28. Congress of Intern. Inst. for
Sugar Beet Research, 32nd, Brussels, Bel-
gium. (The Institute, 150 rue Beauduin,
Tirlemont, Belgium)

March

2—6. International Soc. of Anesthesia
Research, 43rd, Bal Harbour, Fla. (B. B.
Sankey, 3645 Warrensville Center Rd.,
Cleveland, Ohio 44122)

3-6. Symposium on Protein” Structure
and Function, St. Marguerite, P.Q., Can-
ada. (T. H. G. Michael, Chemistry Inst.
of Canada, 151 Slater St, Ottawa 4,
Ont.)

7-12. International Acad. of Pathology,
58th, San Francisco, Calif. (P. K. Mostofl,
% Armed Forces Inst. of Pathology,
Washington, D.C. 20305) :

9-11. International Conf. and Exposi-
tion on Urban Transportation, Pittsburgh,
Pa. (Pittsburgh Urban Transit Council,
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but you save $215!

When we got tired of the simple,
functional lines of our titrator for
Karl Fischer moistures, we designed
a new, streamlined one. Did every-
thing our homely one did, just as
fast and accurate too. When we
checked and found the new titrator
would cost almost $600 to produce,
we said ¢ Lidd

We think it's silly to charge a lot
more money for a new model that
doesn't do. anything more. We're
glad you agree—for you bought more
WACO titrators this year than in any
previous year.

While it still looks the same, our
titrator shown above now features
ball joint Pyrex glassware that won't
drip, a unique drain flask, WACO
magnetic stirrer, and many other
exclusive advantages. But you still
pay just $435. instead of $650.

Write for our
TITRATOR BULLETIN

LABORATORY SUPPLIES AND EQUIPMENT

WILKENS-ANDERSON (O.

4525 W. DIVISION ST

CHICAGO, ILL. 60651
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945 Union Trust Bldg., Pittsburgh 15219)

9-22. International Postgraduate Congr.
for Practical Medicine, Daves, Switzerland.
(W. Brune, Kongressburo der Bundesarzte-
kammer, Haedenkampstr. 1 5000 Koin-
Lindenthal, Germany)

10-12. International Conf. on Urban
Transportation, 4th, Pittsburgh, Pa. (G. R.
Schaefer, WABCO Mass Transit Center,
Westinghouse Air Brake Co., Pittsburgh)

12-13. Conference on Safety on Con-
struction Site, London, England. (Institu-
tion of Civil Engineers, Great George St.,
London, S.W.1)

17-18. International Symp. of High-
speed Testing: The Rheology of Solids,
Boston, Mass. (R. H. Supnik, % Plas-Tech
Equipment Corp., 4 Mercer Rd., Natick,
Mass. 01760)

20-23. International Assoc. for Dental
Research, 47th, Houston, Tex. (A. D.
Frechette, 211 E. Chicago Ave., Chicago,
Ill. 60611)

24-27. International Convention of Inst.
of Electrical and Electronics Engineers,
New York, N.Y. (The Convention, 345
E. 47 St., New York 10017)

25-28. Autoclaved Building Products,
2nd intern. symp., Hanover, Germany. (Sec-
retary, Second Intern. Symp. 1969, ‘Haus
der Kalksandstein-industrie’, Postfach 66,
3 Hanover-Herrenhausen)

25-28. Liquefied Natural Gas, London,
England. (Conference Dept., Inst. of Me-
chanical Engineers, 1 Birdcage Walk, West-
minster, London, S.W.1)

27-28. International Congr. for Heating,
Ventilating, Air Conditioning, 19th, Frank-
furt am Main, Germany. (S. Ausschuss,
Kongress fur Heizung, Luftung, Klima-
technik, Kongressburo, Konigstr. 5, 4 Dus-
seldorf 1, Germany)

31-4. International Symp. on Concrete
Bridge Design, 2nd, Chicago, Ill. (Ameri-
can Concrete Inst.,, P.O. Box 4754, Red-
ford Sta., 22400 W. Seven Mile Rd., De-
troit, Mich. 48219)

April

7-11. Federation of European Biochem-
ical Societies, 6th, Madrid, Spain. (Secre-
tariat, Centro de Investigaciones Biolo-
gicas, Velazquez, 144, Madrid 6)

8-11. International Symp. on Laboratory
Animals, Washington, D.C. (B. F. Hill,
Charles River Breeding Labs., Inc., Wil-
mington, Mass.)

9-12. British Medical Assoc., clinical
mtg., Valletta, Malta. (British Medical
Assoc. House, Tavistock Sq., London,
W.C.1, England) :

14-17. Cleft Palate, intern. congr.,
Houston, Tex. (B. J. McWilliams, Cleft
Palate Research Center, Univ. of Pitts-
burgh, 313 Salk Hall, Pittsburgh, Pa.
15213)

15-17. Civil Engineering Problems of
the South Wales Valleys, Cardiff, England.
(Institution of Civil Engineers, Great
George St., London, S.W.1, England)

15-18. International Magnetics Conf.,
Amsterdam, Netherlands. (T. Holtwijk,
Philips Research Labs., Eindhoven, Neth-
erlands)

17-18. British Inst. of Radiology, Lon-
don, England. (British Inst. of Radiology,
32 Welbeck St., London, W.1)

19-27. Yugoslav Seminar and Exhibi-
tion of Regulation, Measuring and Auto-
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AN IDEAL
SOLUTION...

to your analytical microscopy problems can be found in the extensive
Bausch & Lomb Polarizing Microscope line.

Whether you’re in textile analysis, glass or plastic stress evalua-
tion, petrography, quality assurance and control, tracking down pol-
lutants . . . we have just what you need, including models for teach-
ing and student use. There’s a full complement of accessories for
specialized modes for analysis.

But, why not bring yourself up-to-date on the Bausch & Lomb
polarizing microscope line? Write for our catalog 31-130, and our
free demonstration offer. Bausch & Lomb, 77412 Bausch Street,
Rochester, New York 14602.

BAUSCHG& LOVB (@)

SCIENTIFIC INSTRUMENT DIVISION
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Instant
Isotopes

for Classroom
Use!

1 Union Carbide
MINIGENERATOR"

CESIUM-137/BARIUM-137m . . . TIN-113/INDIUM-113m

m Fast = Convenient = Long Life
= Safe = Economical = NDEA Approved
Now ... with MINIGENERATOR ... you can have a safe, convenient

classroom source of radioactive isotopes for use in simple experi-
ments to demonstrate basic principles of nucleonics . . . experiments
which can be performed by high school students with a minimum of
laboratory equipment.

MINIGENERATOR is an inexpensive source of radioisotopes. It can
deliver up to 1000 times its loading during its long lifetime. It can be
eluted repeatedly, whenever desired, during a given laboratory pe-
riod, virtually eliminating the supply and demand problems associ-
ated with other commercially available radioisotopes.

MINIGENERATOR may be used to demonstrate basic principles of
radiation detection and measurement, to show decay and build-up
properties of radioactive materials, to serve as tracers in ion studies,
and to demonstrate some common industrial applications.

Two models are available: (1) Cesium-137/Barium-137m . . . useful as
an educational aid because of the contrast between half-life of par-
ent and that of daughter, and (2) Tin-113/Indium-113m . . . ideal for
experiments requiring an isotope with much longer half-life.

MINIGENERATOR is well within the means of limited high school
budgets ... can be stored and handled easily and safely ... is avail-
able for contlnued use throughout the school year...can be used to
perform a wide variety of experiments.

For complete information, write . . . W. H. Curtin & Company, P. O.
Box 1546, Houston, Texas 77001.

MINIGENERATOR is a trademark of Union Carbide Corporation

W. H. CURTIN & COMPANY

SCIENTIFIC APPARATUS + CHEMICALS . LABORATORY FURNITURE

HOUSTON ¢ TULSA « LOS ANGELES « NEW ORLEANS ¢« ATLANTA » SAN FRANCISCO

DALLAS ¢ JACKSONVILLE « WASHINGTON « WAYNE, N. J. s MEXICO CIiTY s MONTERREY
GEORGE T. WALKER & CO. DIVISION « MINNEAPOLIS, MINNESOTA
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mation-Jurema 1969, 14th, Zagreb. (Jure-
ma, Unska Ul, P.O.B. 123, Zagreb)

21-23. Canadian Inst. of Mining and
Metallurgy, 71st, Montreal, Canada. (Ex-
ecutive Director, The Institute, Suite 906,
1117 St. Catherine St. W., Montreal 2,
P.Q.)

21-25. Switching Techniques for Tele-
communication Networks, London, Eng-
land. (Conference Dept., Institution of
Electrical Engineers, London, W.C.2)

21-26. Canadian Pulp and Paper Assoc.,
10th, Vancouver, B.C. (W. K. Voss, On-
tario Paper Co. Ltd., Thorold, Ont.)

22-25. Cotton Textile Research, 1st
intern. symp., Paris, France. (Institut Tex-
tile de France, 23 rue des Abondances, 92,
Boulogne, France)

22-29. Hydrology of Deltas, intern.
symp., Bucharest, Roumania. (A. I. John-
son, Water Resources Div., U.S. Geologi-
cal Survey, Federal Center, Denver, Colo.
80225)

28-2. Symposium on Radiation-Induced
Carcinogenesis, Athens, Greece. (R. N,
Mukherjee, Unit of Radiation Biology,
Intern. Atomic Energy Agency, Karntner
Ring 11-13, A-1010 Vienna, Austria)

May

5-8. Instrumentation in Aerospace Sim-
ulation Facilities, 3rd intern. congr., Farm-
ingdale, N.Y. (C. R. Spitzer, MS-236,
NASA Langley Research Center, Hamp-
ton, Va. 23365)

5-8. International Microwave Symp.,
Dallas, Tex. (J. B. Horton, MS 905, Texas
Instrument Co., Box 5012, Dallas 75222)

5-9. Commonwealth Mining and Metal-
lurgical Congr.,, 9th, London, England.
(Congress Secretary, Commonwealth Coun-
cil of Mining and Metallurgical Institu-
tions, 44 Portland Pl., London, W.1, Eng-
land)

6-8. Nuclear Electronics Symp., Ispra,
Italy. (L. Stanchi, C.C.R. Euratom, 21020
Ispra)

6—-8. Power Thyristors and Their Appli-
cations, London, England. (Conference
Dept., Institution of Electrical Engineers,
Savoy Pl., London, W.C.2, England)

6-8. Radiosensitizing and Radioprotec-
tive Drugs, 2nd intern. symp., Rome, Italy.
(H. Moroson, Sloan-Kettering Inst. for
Cancer Research, Donald S. Walker Lab.,

I 145 Boston Post Rd., Rye, N.Y.)

6-9. Fluid Sealing, 4th intern. conf.,
Philadelphia, Pa. (J. J. Sherlock, Midwest
Aero Industries, Inc., P.O. Box 536, Oak
Ridge Sta., 4834 Delemere Ave., Royal
Oak, Mich. 48073)

7-9. International Joint Conf. on Arti-
ficial Intelligence, Washington, D.C. (D.
E. Walker, Mitre Corp., Bedford Mass.
01730)

10-11. International Soc. for the Study
of Social and Behavioral Sciences, Prince-
ton, N.J. (J. Jaynes, Dept. of Psychology,
Princeton Univ., Princeton 08540)

11-18. International Exhibition on Di-
agnostics, Munich, Germany. (Munchener
Messe-und Ausstellungs-Gesellschaft MBH,
Theresienhohe 13, 8 Munich 12)

15-18. International Revolving-Shutter
Products Fair, Stuttgart, Germany. (Stutt-
garter Ausstellungs GMBH, Postfach 990,
700 Stuttgart 1)

26-30. Spectroscopy, 15th intern. collo-
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Chromatfiexibiiity.

With the addition of our adjustable jacketed column and
TLC plates and accessories to our Chromafiex® line, Kontes
becomes a complete source for all chromatographic
apparatus (except instruments).

The recently introduced *‘unflat’’ TLC plate is fast becoming
a standard analytical tool.

Even newer is the Kontes CLC plate, our nine-channel
precision ground tool for preparative channel layer
chromatography.

The new column is used with ascending or descending
effluent and can be adjusted from zero to full 1200 mm
column height. Air or water can be circulated through the
removable jacket, providing a controlled environment for the
all glass and Teflon* interior system. -

We've added many other items to the line to make it broad
and flexible: columns, GLC coils, adapters, traps, reservoirs,
sprayers, tanks, hoods, templates, sandwich apparatus,
etc., etc. For further definition of Chromaflexibility and all
the details send for Catalog C-2 or contact your Kontes man.

®Registered trademark of Kontes Glass Company
*Trademark of DuPont

KONTES

Vineland, New Jersey

Regional Distributors: KONTES OF ILL., Frankiin Park, IIl.e KONTES OF CALIF., Berkeley, Calif.
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FILL IN AND MAIL
FOR COMPLETE DATA WITHOUT CHARGE
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Mercer Glass Works, Inc.
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725 Broadway,

- New York, N.Y. 10003

Gentlemen:

Rush me data on the laboratory glassware
essentials | have checked below.

(] BEADS, GLASS

[J BOTTLES, ASPIRATOR
[ BOTTLES, BALSAM

(] BOTTLES, DROPPING
[ BOTTLES, EYE FLUSHING

[] BOTTLES, GLASS

STOPPERED
[] BOTTLES, NURSING
[ BOTTLES, PRESCRIPTION
[C] BOTTLES, SADDLE BAG

[] BOTTLES, URINE
SPECIMEN

[ BOTTLES, VARNISH
[ BOTTLES, ZEISS

[] CHAMBERS,
HEMACYTOMETER

(] CYLINDERS, GRADUATED
(] DESICCATORS

[ DISHES, CRYSTALLIZING
[ DISHES, DAPPEN

(] DISHES, EVAPORATING
[ DISHES, PETRI

[ DISHES, PREPARATION
[] DISHES, STAINING

[ DISHES, STENDER

(] DROPPERS, MEDICINE

7] GAS GENERATORS

(] GRADUATES,
PHARMACEUTICAL

[J JARS, BELL

(] JARS, MUSEUM

(] JARS, SPECIMEN

[J JARS, STAINING

[ JARS, STERILIZING

[ JARS, STORAGE

(] JARS, THERMOMETER
[] JARS, URINOMETER

(] MORTARS AND PESTLES
(] PERCOLATORS

] PIPETTES, DISPOSABLE,
PASTEUR

(] SLIDES, CONCAVITY
[ SLIDES, MICROSCOPE
[] THERMOMETERS
[ TUBES, TEST

[ TUBES, CULTURE
[7 URINALS

[] URINOMETERS

[ VIALS, APPLICATOR
[ VIALS, CAPSULE
[ VIALS, DROPPER
[ VIALS, PATENT LIP
[ VIALS, SCREW CAP

[ FUNNELS [7] VIALS, SHELL
Name
Address
City State Zip
Personal attention of
LA R R L L X K X XN ¥ ) LR R B L B B K KR EEEERXRERN ] - - - ..
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L-------------------;--------------------------i----------



MX primate cage

dog & primate cages

Mol ded seamless construction of
rugged fiber glass reinforced plastics...
minimum effort required to clean and
disinfect...maximum animal comfort...

extremely strong doors with fool
proof catches. ..economical to purchase
and maintain. .. .For further information
write : .
Department KS
MANUFACTURING COMPANY
Vashon , Washington
Circle No. 104 on Readers’ Service Card
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Tall plants are a problem to grow in a controlled environ-
ment chamber. Ordinary reach-ins don’t have the height
and walk-ins are expensive.* Let us help you solve your
problem—try our reach-in PT-80 for size. It's a good fit
for any plant up to 4 feet tall and the generous 14 square
foot area allows plenty of working space. The PT-80 is a
good fit for your budget too—less than $4,000 puts the
standard model on your receiving dock and a factory stock
assures you of fast delivery. Optional accessories allow
us to fit unusual performance requirements not incorpo-
rated in the standard model. THINK TALL! Write for full
data on the PT-80 today.

¥* We ought to know -- we make some of the most sophisticated
and expensive ones on the market today/

PERCIVAL REFRIGERATION & MFG. CO., INC.

1442 Walnut Street ® Des Moines, lowa 50307
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SINCE 1886

CELL DISRUPTION BOMB

New from
PARR

Homogenizes mam-
malian cells, bacterial
cells, tissues and cultures
by explosive decompres-
sion from a nitrogen filled
pressure vessel.

No cell heating
No oxidation
Uniform rupture

Selective action

Works equally well
‘ with any volume or
4 concentration

Write for Data Sheet 4638 describing
this unique cell disruption method.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lllinois 61265
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WHO PAYS FOR YOUR

SUBSCRIPTION?

Advertisers pay more than half the
cost of publishing SCIENCE. They judge
their ads by the number of responses
they receive. By using the Readers’
Service Card, you assure us of receiv-
ing credit for your inquiry. It's im-

portant!!!
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quium, Madrid, Spain. (Secretary, XV Col-
loquium Spectroscopium Internationale,
Serrano 119, Madrid-6)

27-31. International Assoc. of Thalas-
sotherapy, 14th, Eforie Nord, Roumania
(Prof. Binculescu, Strada Transilvaniei 47,
Bucharest, Roumania)

27-1. German Congr. for Medical Con-
tinuation Studies, 18th, Berlin. (Kongress-
gesellschaft fur Artliche Fortbildung,
Klingsortstr. 21, Berlin 41)

28-7. Pro Aqua Congr., 4th, Basel, Swit-
zerland. (O. Jaag, % Secretariat Pro Aqua,
Basel 21)

29-3. International Assoc. for Accident
and Traffic Medicine, 3rd, New York,
N.Y. (M. Helpern, % Office of Chief
Medical Examiner, 520 First Ave., New
York 10016)

29-19. General Assembly of Pan-Amer-
ican Inst. of Geography and History,
Washington, D.C. (C. A. Forray Rojas,
Ex-Arzobispado 29, Mexico, D.F. Mexico)

June

1-12. Symposium on Non-Destructive
Testing of Concrete and Timber, London,
England. (Institution of Civil Engineers,
Great George St., London, S.W.1)

2-6. International Symp. on Yeasts,
Delft and The Hague, Netherlands. (L.
Rodrigues de Miranda, Organizing Com-
mittee, Julianalaan 67A, Delft)

3-13. International Conf. on Arid Lands
in a Changing World, Tucson, Ariz. (In-
ternational Arid Lands Conf., % Dept. of
Geochronology, Univ. of Arizona, Tucson
85721)

4—6. Automated Analysis, intern. congr.,
Chicago, Ill. (J. E. Golin, Technicon Corp.,
Ardsley, N.Y. 10502)

4-7. Union of Textile Chemists and
Colorists, 21st congr., Baden-Baden, Ger-
many. (Rohrbacherstr. 78, Heidelberg,
Germany)

5. European Federation of Intern. Col-
lege of Surgeons, London, England. (F. P.
Fitzgerald, 129 Harley St., London, W.1)

5-7. Mineralogical Assoc. of Canada,
Montreal, P.Q. (J. Beland, Dept. of Geol-
ogy, Univ. of Montreal, Montreal)

5-11. Forensic Sciences, 5th intern., To-
ronto, Ont., Canada. (L. Ball, Center of
Forensic Sciences, Dept. of Attorney Gen-
eral, 8 Jarvis Street, Toronto 2)

6-9. Canadian Pediatric Soc., Montreal,
P.Q. (J. H. V., Marchessault, 14 Green
Ave., St. Lambert, Quebec City, P.Q.)

8—-14. Canadian Medical Assoc., 102nd,
Toronto, Ont., Canada. (The Association,
170 St. George Street, Toronto)

9-11. International Communications
Conf., Boulder, Colo. (M. Nesenbergs,
Environmental Science Services Adminis-
tration, Inst. for Telecommunication Sci-
ences, R614, Boulder 80302)

9-12, International Food Congr. and
Exhibition, 7th, Madrid, Spain. (L. Nara-
non, % Federacion Nacional de Alma-
cenistas de Alimentacion, Paseo del Prado
18-20, Planta 11, Madrid)

9-13. Clean Air Congr. and Exhibition,
Dusseldorf, Germany. (V. Deutscher, Post-
fach 1139, 4 Dusseldorf 1)

9-]14. Canadian Assoc. of Pathologists,
Toronto, Ont., Canada. (D. W. Penner,
Winnipeg General Hospital, Winnipeg 3,
Manitoba)

This is the most powerful, yet
easiest to use, calculating/com-
puting system available. It’s also
the most versatile. You can create
your own individualized system
by selecting true building block
modules from a family of peri-
pheral devices larger than all
competitive calculating products
combined. Start with a basic 300
Series calculator if you like; add
accessories as needs grow without
worrying about compatibility, ob-
solescence, retraining or special
program languages. The 370 will
loop, branch, perform subroutines
and manipulate arrays. You can
have up to 480 steps of program
storage and up to 64 separate data
storage registers, also automatic
typewriter or teletypewriter out-
put, CRT graphic display and
time-sharing basic keyboards for
your associates.

The 370 solves these problems. ..

for Engineers and Scientists:
Inversion of 6 x 6 Matrices,
Roots of Equations,

Up to 7 Simultaneous Equations,
Fourier Analysis.

for Statisticians:

Mean, Variance and Standard
Deviation,

2nd-order Regression Analysis,
Distributions such as:

Binomial, Normal Probability, etc.

And also:

General Nth-order Regression,
Multiple Regression,

Analysis of Variance,
Factorial Design.

These and many other highly-use-
ful programs are furnished free in
a 250 page program library. Three
volumes of basic calculator pro-
grams and a two-volume 370 ref-
erence manual are also offered.
Call now for complete details.

Solves problems
ordinary calculators can’t,

full-scale computers

shouldn’t.

Wang 370

Dept. 12Q, 836 North St., Tewksbury, Massachusetts 01876 * Tel. 617 851-7311 -

Call today for immediate trial:

(201) 241-0250 (215) 642-4321 (309) 674-8931
(203) 223-7588 (216) 333-6611 (312) 889-2254
(203) 288-8481 (301) 588-3711 (313) 278-4744
(205) 595-0694 (301) 821-8212 (314) 727-0256
(206) 622-2466 (303) 364-7361 (317) 631-0909
(212) 682-5921 (304) 344-9431 (402) 341-6042
(213) 278-3232 (305) 564-3785 (404) 457-6441
(214) 361-4351 (305) 841-3691 (405) 842-7882

(412) 366-1906
(415) 454-4140
(415) 692-0584
(504) 729-6858
(505) 255-9042
(512) 454-4324
(513) 531-2729
(517) 835-7300
(518) 463-8877
(601) 234-7631

(601) 982-1721
(602) 265-8747
(608) 244-9261
(612) 881-5324
(615) 588-5731
(616) 454-4212
(617) 851-7311
(702) 322-4692
(703) 877-5535
(713) 668-0275

(714) 234-5651
(716) 381-5440
(717) 397-3212
(805) 962-6112
(816) 421-0890 -
(817) 834-1433
(901) 272-7488
(916) 489-7326 .
(919) 288-1695

Wang will announce a new off-line data analysis system at booth 38, AAAS Exhibition.

Visitors

are especially welcome to bring

their data problems for evaluation.
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This
electrophoresis
cell takes any

gel medium.

o Polyacrylam:de gcl allows

pore size for op!:lmum sieving of yo
That's because it forms a useful
wider ooncentranon range than

imom Thus, the site of application
thetmezero of the mobxhtysca

with starch gel, there ane fewar
transmission dmsltometry

. Poiyacryianﬁde. gel is s&mnximd‘-
lasting. Wrap it in Saran Wrap, you
keep it for m e

Sorry we made it seem
hketamymspcnd
gels and more time us !
behappmmhﬁ\cr:snlts

'Ihlepﬁone collect far full detads on

‘on “Vcr.tlcal Gel EIGC!I"’Ph"“Si* '+ E"C‘
Apparatus Corporation, 755 St. M
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BOOKS RECEIVED

(Continued from page 1115)

$14.50. Reprint, with a new introduction
by Lloyd G. Stevenson, of the 1855 edi-
tion.

The Behavioral Sciences and the Federal
Government. National Academy of Sci-
ences, Washington, D.C., 1968. xviii +
110 pp. Paper, $3.25. NAS Publication
1680.

Beyond Economics. Essays on Society,
Religion, and Ethics. Kenneth E. Boulding.
University of Michigan Press, Ann Arbor,
1968. x + 306 pp. $9.50.

Biochemistry of Bacterial Growth. Joel
Mandelstam and K. McQuillen, Eds.
Wiley, New York, 1968. x + 540 pp.,
illus. $11.

The Biological Effects of Oil Pollution
on Littoral Communities. Proceedings of
a symposium, Pembroke, Wales, Feb.
1968. J. D. Carthy and Don R. Arthur,
Eds. Field Studies Council, London, 1968.
viii + 198 pp., illus. Paper, 45 s. Supple-
ment to vol. 2 of Field Studies.

Biology. Behavior, and Emergence
Rhythm of Two Species of Fannia (Dip-
tera: Muscidae). Maurice J. Tauber. Uni-
versity of California Press, Berkeley, 1968.
v + 86 pp., illus. Paper, $3.50.°

Biology of Gestation. N. S. Assali, Ed.
Vol. 2, The Fetus and Neonate. Academic
Press, New York, 1968. xvi + 408 pp.,
illus. $23.

The Biology of the Cockroach. D. M.
Guthrie and A. R. Tindall. St. Martin’s,
New York, 1968. viii + 408 pp., illus.
$19.

Biology of the Mouth. A symposium
presented at the Washington meeting of
the American Association for the Advance-
ment of Science, Dec. 1966. Philip Person,
Ed. AAAS, Washington, D.C., 1968. x +
309 pp., illus. $10; AAAS members’ cash
orders, $8.75. AAAS Publication No. 89.

Brain Puzzler’s Delight. E. R. Emmet.
Emerson, New York, 1968. x 4+ 254 pp.,
illus. $4.95.

The Bronx Zoo Book of Wild Animals.
A Guide to Mammals, Birds, Reptiles and
Amphibians of the World. William
Bridges. New York Zoological Society
and Golden Press, New York, 1968. 304
pp., illus. $5.95.

Bullying the Moqui. Charles F. Lummis.
Robert Easton and Mackenzie Brown, Eds.
Prescott College Press, Prescott, Ariz.,
1968. xii + 132 pp., illus. $7.50.

The Cambridge History of Iran. Vol. 1,
The Land of Iran; W. B. Fisher, Ed.; xx
+ 784 pp., illus.; $12.50. Vol. 5, The
Saljuqg and Mongol Periods; J. A. Boyle,
Ed.; xvi 4+ 768 pp., illus.; $12.50. Cam-
bridge University Press, New York, 1968.

Cancer Cells in Culture. Proceedings of
an international conference, Tokyo, Oct.
1966. Hajim Katsuta, Ed. University of
Tokyo Press, Tokyo; University Park
Press, Baltimore, 1968. xxii + 401 pp.,
illus. $18.50.

The Cancer Ward. Aleksandr 1. Solzhen-
itsyn. ‘Translated from the Russian by
Rebecca Frank. Dial, New York, 1968.
xxii 4 618 pp. $8.50.

The Central Nervous System and Fish
Behavior. A symposium, Chicago, 1967.
David Ingle, Ed. University of Chicago
Press, Chicago, 1968. x + 278 pp., illus.
$15.

THERMOLYNE

SYBRON CORPORATION

Laboratory [] HEAT
Apparatus  [A” LIGHT
for: [ A" MOTION

2 in 1 utility

speeds titrations...

STIR-LIGHT

Equally good as a light box or a magnetic
stirrer, Stir-Light combines the best fea-
tures of both uses to promote accurate
and speedy titrations, slide work or visval
inspections.

® POWERFUL STIRRER — Alnico magnets
can stir up to 5,000 centipoises, with
churning action or slowly and gently.

® STEPLESS STIRRING CONTROL — from
60 to 1500 rpm for optimum stirring.

® 7" x 7" TOP promotes
eliminates eye strain.

accuracy,

® ATTRACTIVE—Strong, perforated stain-
less steel case keeps top, motor, and
controls cool. Supports heavy loads;
has dovetail for apparatus mount.

Price w/2 stirring magnets . $64.50

New CATALOG 68

Write today for your free copy

48-Page catalog shows / ) S
expanded line: furna- /

ces, controls, hot e
plates, mag. stirrers,
Stir - Plates, Stir -

Lights, Dri-Baths, in-
cubators, lab-lights,
meters, Owner -

Built furnace ac-

cessories.

THERMOLYNE

2555 Kerper Bivd. Dubuque, lowa 52001
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Chemical Applications of Mdosshauer
Spectroscopy. V. I. Goldanskii and R. H.
Herber, Eds. Academic Press, New York,
1968. xiv -+ 701 pp., illus. $29.

Chemistry and Physics of Carbon. A
Series of Advances. Vol. 4. Philip L.
Walker, Jr., Ed. Dekker, New York, 1968.
xii -+ 399 pp., illus. $20.75.

The Chemistry of Titanium and Vana-
dium. An Introduction to the Chemistry
of the Early Transition Elements. R. J. H.
Clark. Elsevier, New York, 1968. xii +
327 pp., illus. $23.50.

The China Cloud. America’s Tragic
Blunder and China’s Rise to Nuclear
Power. William L. Ryan and Sam Sum-
merlin. Little, Brown, Boston, 1968. xiv
+ 309 pp. $7.95.

The Chromosome Theory of Inheritance.
Classic Papers in Development and He-
redity. Bruce R. Voeller, Ed. Appleton-
Century-Crofts, New York, 1968. xx -+
236 pp., illus. Paper.

Classics in Coordination Chemistry.
Part 1, The Selected Papers of Alfred
Werner. Translated from the German and
edited by George B. Kauffman. Dover,
New York, 1968. xvi + 207 pp., illus.
Paper, $2.50. Classics of Science, vol. 4.

Clay in Engineering Geology. Jack E.
Gillott. Elsevier, New York, 1968. xvi +
296 pp., illus. $21.50.

Clinical Serology. Clois W. Bennett.
Thomas, Springfield, Ill., 1968. xiv + 290
pp., illus. $10. Revised second printing.

Collected Works of Count Rumford.
Sanborn C. Brown, Ed. Vol. 1, The Nature
of Heat. Belknap Press of Harvard Uni-
versity Press, Cambridge, Mass., 1968.
xiii + 507 pp., illus. $10.

Comparison and Oscillation Theory of
Linear Differential Equations. C. A. Swan-
son. Academic Press, New York, 1968.
viii -+ 229 pp., illus. $13.50. Mathematics
in Science and Engineering, vol. 48.

Comprehensive Biochemistry. Marcel
Florkin and Elmer H. Stotz, Eds. Vol. 20,
Metabolism of Cyclic Compounds. FElse-
vier, New York, 1968. xvi + 534 pp.,
illus. $27.

Comprehensive Revision of a Worldwide
Collection of Freshwater Sponges (Porif-
era: Spongillidae). J. T. Penney and A. A.
Racek. Smithsonian Institution Press,
Washington, D.C., 1968 (available from
the Superintendent of Documents, Wash-
ington, D.C.). vi 4 186 pp. 4 15 plates.
Paper, $1.50. U.S. National Museum Bul-
letin 272.

Computer-Assisted Instruction. Stan-
ford’s 1965-66 Arithmetic Program. Pat-
rick Suppes, Max Jerman, and Dow Brian,
in collaboration with Diana Axelsen, Guy
Groen, Lester Hyman, and Brian Tolliver.
Academic Press, New York, 1968. xviii +
385 pp., illus. $7.50.

The Computer in Polymer Science.
American Chemical Society Symposium,
Atlantic City, N.J., 1967. Jack B. Kin-
singer, Ed. Interscience (Wiley), New
York, 1968. vi + 198 pp., illus. Paper,
$7. Journal of Polymer Science, Part C:
Polymer Symposia, No. 25.

Computing Methods for Scientists and
Engineers. L. Fox and D. F. Mayers. Ox-
ford University Press, New York, 1968.
xiv 4+ 258 pp. $6.25. Monographs on
Numerical Analysis.

Continuing Education in Action. Resi-
dential Centers for Lifelong Learning.

6 DECEMBER 1968

OUR
goTH
YEAR

Methods for Estimating the Primary Production of Forests (No. 2)
By P. J. NEWBOULD. 72 pages, illus. $1.25

Methods for Assessment of Fish Production in Fresh Waters (No. 3)
By W. E. RICKER. 326 pages, illus. $6.50

Guide to the Check Sheet for IBP Areas (No. 4)
By G. F. PETERKEN. 144 pages, illus. $2.75

Handbook to Conservation Section of IBP Program (No. 5)
By E. M. NICHOLSON. 94 pages. $2.25

Other IBP Titles in Preparation
Guide to the Human Adaptability Proposals (No. 1)
By J. S. WEINER. 300 pages, illus. (Available only from IBP Cen-
tral Office, 7 Marylebone Road, London, N.W.1, England.)

Methods for Measurement of Primary Production of Grassland (No. 6)
By C. MILNER, R. E. HUGHES, C. H. GIMINGHAM, G. R.
MILLER and R. O. SLATYER. 88 pages, illus. $1.25

Practical Guide to Study of Productivity of Large Herbivores (No. 7)
By FRANK B. GOLLEY and HELMUT K. BUECHNER. 360

pages, illus. $6.25

Methods for Chemical Analysis of Freshwaters (No. 8)
By H. GOLTERMAN. Assisted by R. S. CLYMO. 204 pages. illus.
$4.00

live titles in science . . . all NEW!

IBP HandbOOkS ® International Biological Program
This new series points the way in a momentous worldwide
program concerned with productivity and human welfare.

Conservation and Management of Biological Resources

By JOHN D. BLACK. The entire field of renewable resources is covered from the biol-
ogist’s viewpoint, the urgent conservation problems which threaten human welfare. It
provides a basic understanding and details workable procedures for proper imple-
mentation of resources. 300 pages, illus. $7.50

Physiological Plant Pathology

By R. K. S. WOOD. This book covers the physiology of disease of higher plants caused
by fungi and bacteria. The various mechanisms by which parasites enter plants are
discussed, with detailed accounts of how parasites damage their hosts. Also takes up
the physiological aspects of passive and dynamic resistance to disease. 584 pages,

illus.
Botanical Monographs, Vol. 6. $11.50

Energy Metabolism

By A. T. MILLER. Dr. Miller’s new book presents the basic concepts of energy metabo-
lism, beginning with o thorough study of cellular activity, which further is applied to
the analysis of the utilization of energy by the entire organism. 200 pages, illus. $4.50

The Teaching of Ecology—Lambert. 304 pages, illus. $8.50
Insect Abundance—Southwood. 168 pages, illus. $9.00
The Cultivation of Parasites In Vitro—Taylor and Baker. 384 pages, illus. $12.75

Weed Control Handbook—Fryer and Evans.
Vol. I, 416 pages, $11.50; Vol. I, 208 pages, illus. $5.00. Fifth Edition.

Environmental Factors in Terrestrial Ecology—Wadsworth, 288 pages, illus. $9.50

Animal Bones in Archeology—Ryder. (February, 1969)
c.l.u"MI.IENsG Prulcﬁcul Meat Inspection—Wilson. .(December, 1968)

Plant Cells—Clowes. (January, 1969)
F « A, DAVIS CDMPANY o 1914 Cherry Street, Phila., Pa. 19103

Blackwell Scientific Publications
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By any

other name
It's just
a paper

$:§
“wet-strength”
is a fact

Calling a paper “wet-strength” does not
make it so. Scientists know that when it
says S&S it is, in fact, wet strength.
“Ash-Free” or “Ash-Low,” genuine wet-
strength papers come from S&S.

“Ash-Free’ for Quantitative Analysis:
No. 588-1H. Hardened. Extra Rapid. Thin.
For filtration of metallic hydroxides.

No. 589-BH. Hardened. Rapid. Coarse and
gelatinous ppts pressure filtration.

No. 583-WH. Hardened. Medium speed
and retention. For gravimetric analysis.
No. 589 Red. To prevent collodial dis-
persion during filtration and washing.
No. 507 Hardened. Extra dense. Separa-
tion of finely divided ppts from corrosive
solutions.

‘“‘Ash-Low"” for Qualitative Analysis:
No. 410 Extremely rarid. Thin. Gelati-
nous and coarse crystallines.

No. 404 Very rapid. Soft. Loose texture.
Coarse and gelatinous precipitates.

No. 497 Moderately rapid. Retains pre-
cipitates that are moderately fine.

No. 402 Dense. For filtration of very fine
precipitates.

No. 576 Extra dense. Hardened smooth.
Biological products filtration (serum, in-
jection fluids).

Analytical Filter Papers catalog available
on request,

SCHLEICHER & SCHUELL
Keene, N. H.

Schieicher & Schuell
Keene, New Hampshire 03431

Catarog No. 4 o 0T
Name.
Address.
Clty.

State Zip.
S$C-6812
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Harold J. Alford, for the W. K. Kellogg
Foundation. Wiley, New York, 1968. x +
158 pp., illus. $5.95.

The Digital Differential Analyser. T. R.
H. Sizer, Ed. Chapman and Hall, London,
1968 (U.S. distributor, Barnes and Noble,
New York). xii 4 204 pp., illus. $7.25.

The Diplomatic Persuaders. New Role
of the Mass Media in International Rela-
tions. John Lee, Ed. Wiley, New York,
1968. xviii + 205 pp. $8.50. Wiley Series
on Government and Communication.

Distribution-Free Statistical Tests. James
V. Bradley. Prentice-Hall, Englewood
Cliffs, N.J., 1968. xii +4 388 pp., illus.
$11.50.

Dynamical Systems in the Plane. Otomar
Hijek. Academic Press, New York, 1968.
viii 4+ 236 pp., illus. $9.50.

Economic Development of Tropical
Agriculture. Theory, Policy, Strategy, and
Organization. A series of seminars, Uni-
versity of Florida, 1966. W. W. McPher-
son, Ed. University of Florida Press,
Gainesville, 1968. xvi - 328 pp., illus.
$8.50.

The Economics of the Major Private
Universities. William G. Bowen. Carnegie
Commission on Higher Education, 1947
Center Street, Berkeley, Calif., 1968. x +
66 pp., illus. Paper, $1.25.

Effective Catalogs. John D. Haughney.
Wiley, New York, 1968. xii + 132 pp.,
illus. $5.95.

The Effects of Sociodramatic Play on
Disadvantaged Preschool Children. Sara
Smilansky. Wiley, New York, 1968. xii +
164 pp. $7.50.

Einstein om Peace. Otto Nathan and
Heinz Norden, Eds. Schocken, New York,
1968. xviii + 708 pp. Paper, $2.95, Re-
print of the 1960 edition.

Electron Fractography. A symposium,
Boston, June 1967. American Society for
Testing and Materials, Philadelphia, 1968.
viii + 230 pp., illus. $11; 20 percent dis-
count to members. ASTM Special Tech-
nical Publication No. 436.

Electron Paramagnetic Resonance. Tech-
niques and Applications. Raymond S. Al-
ger. Illustrated by Ichiro Hayashi. Inter-
science (Wiley), New York, 1968. xviii +
580 pp. $15.95.

Elements of Marine Ecology. An In-
troductory Course. R. V. Tait. Plenum,
New York; Butterworths, London, 1968.
viii 4 272 pp., illus. $12.50.

Encyclopaedia of Cybernetics. Trans-
lated from the German edition (Hamburg,
1964) by G. Gilbertson. Manchester Uni-
versity Press, Manchester; Barnes and
Nobles, New York, 1968. vii + 214 pp.,
illus. $9.50.

Encyclopedia of Industrial Chemical
Analysis. Foster Dee Snell and Clifford L.
Hilton, Eds. Vol. 6, Antifreezes to Ben-
zaldehyde. Interscience (Wiley), New York,
1968. xii + 680 pp., illus. $45; by sub-
scription, $35.

The Encyclopedia of the Chemical Ele-
ments. Clifford A. Hampel, Ed. Reinhold,
New York, 1968. viii + 849 pp., illus.
$27.50.

Eskimo Administration. V. Analysis and
Reflections. Diamond Jenness. Arctic In-
stitute of North America, Montreal, 1968.
vi + 72 pp. Paper, $4; to members, $3.
AINA Technical Paper No. 21.

Essentials of Chemistry in the Labora-

Column

Chromatography

in Three *

Easy Lessons
&

*Three Easy Prices Too!
For Complete Information
Send For Brochure CC37,

&

Lesson No.1

3.

Monitor the effluent with an ISCO quantitative ultra-
violet analyzer. Linear absorbance recording and
single or dual-beam operation at 254 and 280 mu
are only a few of ISCO's exclusive features.

Lesson No.2
;ﬂ% -

Y Rt Ty«
L e

: £ 3.
S
1l @ e R

Any simple or complex elution .gradient formed by
combining two liquids can be dialed directly into the
Dialagrad Programmed Gradient Pump. Program dura-
tion and pumping rates are easily adjusted over
broad ranges.

Lesson No.3

A

Collect the effluent in one of ISCO's four basic frac-
tion collectors. The Model 270 is very compact and
features both time and siphon control, yet is still the
least expensive fraction collector available. No after-
school sessions necessary when you -use ISCO
equipment.

INSTRUMENTATION
SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLI, NEBRASKA 68504
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only

from
Techmlab

Easily read rapid-reset time indicator
insures accuracy in timing laboratory
procedures. llluminated digits are re-
set by pressing a button. Elapsed time
may be accumulated before resetting.
Head adjusts for easier reading. A re-
ceptacle is located in rear for connect-
ing other apparatus to he timed.

Available in two models reading to
9999.9 seconds in 1/10 seconds or to
999.99 minutes in 1/100 minutes.

Exacta-Heat
Constant Temperature Dry Bath

HEATING BLOCK-INCUBATOR

When fully loaded at 37° C. setting the
Exacta-Heat dry bath reaches tempera-
ture equilibrium within only 6 minutes.
Fully adjustable thermoregulator main- -~
tains temperature control sensitivity of
plus or minus 0.5° C. WITHIN THE
TEST TUBE regardless of location in
block throughout the heating range.
Available in 11 models holding as few
as 8 tubes to as many as 70 tubes ...
for test tubes size 12 through 25 mm.

See your nearest laboratory supply dealer.

For FREE catalog on complete
line, write Dept. E-12

TECHNILAB INSTRUMENTS, INC.

Subsidiary of Bel-Art Products
PEQUANNOCK, N. J., 07440
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FOUR BOOKS
FROM FREEMAN

HEREDITY, EVOLUTION
AND SOCIETY

I. MICHAEL LERNER, University of
California, Berkeley

“Although this book is conceived as a text
for the intelligent college student, with or
without biology, it is actually a review.of
human biology for every thinking citizen in
the latter third of the twentieth cen-
tury... An unusual achievement.” —Askell
Love, University of Colorado. 1968, 307
pages, 86 illustrations, 65 boxes, (68-25409)
$8.00

SOLID PHASE
PEPTIDE SYNTHESIS

JOHN MORROW STEWART, University of
Colorado Medical School, and JANIS
DILLAHA YOUNG, Kaiser Foundation
Research Institute. Foreword by

R.B. MERRIFIELD, Rockefeller University

This authoritative handbook provides all the
practical detail required by even a relative
novice in using a new experimental ap-
proach that is expected to play a major role
in the chemical synthesis of proteins, Publi-
cation date: January 1969,

INTRODUCTION
TO ANALYSIS

BERNARD KRIPKE, University of
California, Berkeley

Designed as a text for an honors course in
calculus at the sophomore level or for a
standard first course in analysis at the junior
level, this book presents sophisticated sub-
ject matter on the boundary between calcu-
lus and modern abstract analysis. 1968, 274
pages, 38 illustrations, (68-16759), $8.50

THE MOLECULAR
BASIS OF LIFE

AN INTRODUCTION TO MOLECULAR
BIOLOGY

3 SCIENTIFIC
Readings from AMERICAN
With Introductions by ROBERT H.
HAYNES, York University, Toronto, and
PHILIP C. HANAWALT, Stanford
University
This collection of thirty-four articles re-
counts the epochal advances made in our
understanding of the material basis of life
during the past twenty years. The individual
articles, many written by scientists inti-
mately involved in these advances, reveal the
personal approaches brought by them to
their work and convey the excitement of
the period vividly. 1968, 368 pages, 351
illustrations (217 in color), (68-8633),
clothbound $10.00, paperbound $4.95

W. H. FREEMAN

660 Market Street, San Francisco, California 94104
Warner House, Folkestone, Kent, England
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Physics:
AN INTRODUCTION

By ERNEST C. POLLARD, Pennsylvania
State University, and DOUGLAS C. HUS-
TON, Skidmore College

January 1969 412 pp. $8.50

Nucleus and Cytoplasm

By HENRY HARRIS, Oxford University
1968 126 pp. 16 plates cloth $7.00
paper $3.50

Data for Biochemical
Research

SECOND EDITION

Edited by R. M. C. DAWSON, University
of Cambridge; DAPHNE C. ELLIOTT,
and W. H. ELLIOTY, both of the Uni-
wersily of Adelaide; and KENNETH M.
JONES, University of Leicester

Spring 1969 cloth $15.00

paper $10.00

664 pp.

A Dictionary of Genetics

By ROBERT C. KING, Northwestern Uni-
versity

1968  320pp.  250illus.  paper $3.95

The Structure and

Properties of Water

By DAVID EISENBERG, University of
California, Los Angeles, and WALTER
KAUZMANN, Princeton University

October 1968 300 pp. 75 text figs. $10.00
Quantum-Statistical
Foundations of

Chemical Kinetics

By SIDNEY GOLDEN, Brandeis University
December 1968 128 pp. paper $9.00

Population in Perspective
Edited by LOUISE B. YOUNG, American
Foundation for Continuing Education

1968 480 pp. cloth $10.00
paper $4.95

illus.

OXFORD &
UNIVERSITY W&

PRESS W&

200 Madison Avenue,
New York, N.Y. 10016
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tory. Harper W. Frantz and Lloyd E.
Malm. Drawings by Roger Hayward.
Freeman, San Francisco, ed. 2, 1968, x
373 pp., illus. Paper $4.75. A Series of
Books in Chemistry.

Ethical Issues in Medicine. The Role of
the Physician in Today’s Society. E. Fuller
Torrey, Ed. Little, Brown, Boston, 1968.
xiv 4+ 434 pp. $7.50.

Eugenics and the Progressives. Donald
K. Pickens. Vanderbilt University Press,
Nashville, Tenn., 1968. xii -+ 260 pp.
$7.95.

Experimental Leukemia. Marvin A,
Rich, Ed. Appleton-Century-Crofts, New
York, 1968. xii + 316 pp., illus. $15.

Film-Forming Compositions. Part 2.
Raymond R. Myers and J. S. Long, Eds.
Dekker, New York, 1968. xii - 436 pp.,
illus. $28.75. Treatise on Coatings, vol. 1,
part 2.

Fine Structure of Cells and Tissues.
Keith R. Porter and Mary A. Bonneville.
Lea and Febiger, Philadelphia, ed. 3, 1968.
viii -+ 200 pp., illus. $9.75.

The Firstborn. Experiences of FEight
American Families. Milton J. E. Senn and
Claire Hartford. Harvard University Press,
Cambridge, Mass., 1968. x + 533 pp. $10.
A Commonwealth Fund Book.

Fossil Mollusks of San Diego County.
Ellen J. Moore. San Diego Society of Nat-
ural History, San Diego, Calif., 1968. ii +
80 pp., illus. Paper, $1.95. Occasional
Paper 15.

The Fungi. An Advanced Treatise. G. C.
Ainsworth and Alfred S. Sussman, Eds.
Vol. 3, The Fungal Population. Academic
Press, New York, 1968. xx -+ 738 pp.,
illus. $27.20.

Generalized Functions. Vol. 2, Space of
Fundamental and Generalized Functions.
1. M. Gel'fand and G. E. Shilov. Trans-
lated from the Russian edition (Moscow,
1958) by Morris D. Friedman, Amiel
Feinstein, and Christian P. Peltzer. Aca-
demic Press, New York, 1968. x - 262
pp. $12.50.

Genetic Mosaics and Other Essays. Curt
Stern. Harvard University Press, Cam-
bridge, Mass., 1968, xiv + 185 pp., illus.
$6.50. John M. Prather Lectures, Univer-
sity of California, 1965.

Genetics in Medical Practice. Mihaly
Bartalos, Ed. Lippincott, Philadelphia,
1968. xii -+ 244 pp., illus. $10.75.

Geochemistry and Mineralogy of Rare
Elements and Genetic Types of Their De-
posits. K. A. Valasov, Ed. Vol. 3, Genetic
Types of Rare-Element Deposits. Trans-
lated from the Russian edition (Moscow,
1966) by Z. Lerman. R. Amoils, Transl.
Ed. Israel Program for Scientific Transla-
tions, Jerusalem, 1968 (distributed in the
U.S. by Davey, Hartford, Conn.). xx +
916 pp., illus. $30.

The Geology of New York City and
Environs. An Illustrated Guide to the
Geologic Evolution of the Metropolitan
Area, Including Eight Detailed Itineraries
of Regional Field Trips. Christopher J.
Schuberth. Natural History Press, New
York, 1968. xvi + 304 pp., illus. $6.95.

Geometry and Chronometry in Philo-
sophical Perspective. Adolf Griinbaum.
University of Minnesota Press, Minne-
apolis, 1968. xii -+ 378 pp. Cloth, $10.50;
paper, $3.45.

Grass Systematics. Frank W. Gould.

W
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An Introduction to
the Theory of
Superconductivity

By CHARLES G. KUPER, Israel Institute
of Technology. This book explains the the-
ory of superconductivity for engineers, ap-
plied physicists, and other potential users
of superconductivity. Part I describes the
Ginzburg-Landau phenomenological theory.
Part II provides a deeper understanding
with a straight-forward account of the
Bardeen-Cooper-Schrieffer microscopic the-
ory. (Monographs on the Physics and
Chemistry of Materials.) $9.60

Theory of Crystal Dislocations

By F. R. N. NABARRO, University of Wit-
watersrand. In providing a comprehensive
survey of our present knowledge of the
theory of dislocations in crystals, the author
examines the geometrical and elastic prop-
erties of dislocations in a continuum and
in a crystal, the interactions of dislocations
with point defects and with surfaces, and
the effects of dislocations on the electrical,
magnetic, thermal, and optical properties
of crystals. A thorough account of the geo-
metrical and elastic properties of crystals
and a more selective survey of the other
physical effects of dislocation are also pro-
vided. (International Series of Monographs
on Physics.) $30.25

Electronic Impact Phenomena

By SIR HARRIE MASSEY; and E. H. S.
BURHOP, University of London; and
H. B. GILBODY, Queen’s University, Bel-
fast. Since the publication of Electronic
and Ionic Impact Phenomena in 1952, there
has been a great increase in research activ-

- ity on this subject. Because of the large

amount of new information acquired, the
revised edition is being presented in two
two-volume sets, of which Elecironic Im-
pact Phenomena is the first. Volumes I and
I1 deal with electron collisions with atoms,
electron collisions with molecules, photo-
ionization and photo-detachment. 700 text
figures. (International Series of Mono-
graphs on Physics.) In two volumes. $35.50

Theoretical Elasticity
SECOND EDITION

By A. E. GREEN, University of Newcastle-
upon-Tyne; and W. ZERNA, Technische
Hochschule, Hannover. This book is primar-
ily concerned with three aspects of elastic-
ity theory; finite elastic deformations; com-
plex variable methods for two-dimensional
problems for isotropic and aeolotropic bod-
ies; and shell theory. Topics discussed in-
clude a summary of tensors, an account of
the general theory of elasticity for finite
deformations, the classical infinitesimal the-
ory for isotropy and aeolotropy, solutions
of special problems mostly for incompres-
sible isotropic bodies, and a theory of small
deformations superposed on finite deforma-
tions. Illustrated. $16.80

OXFORD W&
UNIVERSITY &

PRESS W&
200 Madison Avenue,
New York, N.Y. 10016
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McGraw-Hill, New York, 1968. xiv + 382
pp., illus. $14.50.

Growth and Development of Mammals.
Proceedings of the 14th Easter School in
Agricultural Science, Nottingham, Eng-
land, 1967. G. A. Lodge and G. E. Lam-
ming, Eds. Plenum, New York; Butter-
worths, London, 1968. xii 4- 528 pp., illus.
$32.

Growth of Crystals. Vols. 5A, 5B, 6A
and 6B, proceedings of the third Moscow
conference, Nov. 1963. N. N. Sheftal’, Ed.
Translated from the Russian by J. E. S.
Bradley and George D. Fulford. Vol. SA
(x + 156 pp., illus. $17.50); vol. 5B (x
+ 199 pp., illus. $22.50); vol. 6A (x
+ 182 pp., illus. $20); vol. 6B (x + 193
Pp-, illus. $20). The set, $72. Consultants
Bureau, New York, 1968.

The Individual, Marriage, and the Fam-
ily. Lloyd Saxton. Wadsworth, Belmont,
Calif., 1968. xiv + 516 pp., illus. $8.50.

Indo-Pacific Mollusca. Monographs of
the Marine Mollusks of the Tropical West-
ern Pacific and Indian Oceans. Vol. 2. R.
Tucker Abbott, Ed. Department of Mol-
lusks, Academy of Natural Sciences of
Philadelphia, Philadelphia, 1968. 202 pp.,
illus. Paper, $14.14.

Information Hungary. Ferenc Erdei, Ed.
Pergamon, New York, 1968. xvi 4 1144
pp., illus. $30. Countries of the World
Information Series, vol. 2.

Insect Resistance in Crop Plants. Regi-
nald H. Painter. University Press of Kan-
sas, Lawrence, 1968. xii 4+ 522 pp., illus.
Paper, $4.75. Reprint of the 1951 edition.

Introduction to Human Embryology.
James Blake Thomas. Lea and Febiger,
Philadelphia, 1968. x 4 350 pp., illus.
$12.50.

An Introduction to Marine Geology. M.
J. Keen. Pergamon, New York, 1968. x
+ 218 pp., illus. Cloth, $7; paper, $5.
Commonwealth and International Library:
Geophysics Division.

Introduction to Operations Research. A.
Kaufmann and R. Faure. Translated from
the French edition (Paris, 1965) by Henry
C. Sneyd. Academic Press, New York,
1968. xiv 4+ 304 pp., illus. $14.50.

An Introduction to Physical Electronics.
A. H. W. Beck and H. Ahmed. Elsevier,
New York, 1968. xvi 4+ 360 pp., illus.
$11.75.

An Introduction to the Philosophy of
Science. D. W. Theobald. Methuen, Lon-
don, 1968 (U.S. distributor, Barnes and
Noble, New York). xiv 4 146 pp. Cloth,
$5; paper, $1.75.

Laboratory Manual for Food Micro-
biology. W. C. Frazier, E. H. Marth, and
R. H. Deibel. Burgess, Minneapolis, ed. 4,
1968. viii 4+ 124 pp. Spiral bound, $4.

Landforms of Australia. Vincent Ser-
venty. Elsevier, New York, 1968. 132 pp.,
illus. $7.50.

Large Scale Provisioning Systems. Pro-
ceedings of a conference, Athens, 1967. J.
Ferrier, Ed. Elsevier, New York, 1968. x
+ 534 pp., illus. $22.50.

Lessons on Rings, Modules, and Mul-
tiplicities. D. G. Northcott. Cambridge
University Press, New York, 1968. xiv
4 444 pp. $14.50.

Light and Sound for Engineers. R. C.
Stanley. Hart, New York, 1968. viii +
344 pp., illus. $12.
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CHEMICAL
PROFILES

... drawn by Durrum

PROVING THE
MIRROR-IMAGE
CHARACTERISTICS
OF TWO
ASPARTIC-ACID
ISOMERS

]
16

!
32

24 26 28
Wavenumber x10-3

Aspartic acid, with its three donor sites, can form a variety of
hard-to-identify chelate isomers. The circular-dichroism profiles
drawn here, plotted from data gathered by a Durrum-Jasco CD
recorder, are typical of the molecular detective work* that can
be achieved with this versatile instrument.

The steric requirements of aspartic acid indicate that in a
cobalt-diethylenetriamine complex, three isomers will predomi-
nate: one s-cis (symmetrical), shown as a dashed-line profile in
the drawing above, and two u-cis (unsymmetrical) isomers, shown
in color. The latter are essentially mirror images of each other,
and the Durrum-Jasco instrument provides a way to identify one
from the other.

The configurational contributions to the CD traces of the two
mirror-image isomers should, in theory, cancel out, leaving an
“average” trace that approximates that of the s-cis isomer where
there are no configurational contributions. As seen here, a very
close correlation is achieved, proving that the two u-cis isomers
are indeed pseudo-mirror images and providing clues as to their
specific forms.

The Durrum-Jasco CD recorder is a powerful analytical tool,
used throughout the world to classify and identify complex or-
ganic and biochemical compounds. In addition to detailing the
conformation and configuration of such substances as steroids,
alkaloids, proteins, nucleic acids and synthetic polymers, the
instrument can serve to . :
measure their concen-
trations, kinetic proper-
ties, and stereochemical
characteristics. Dur-
rum-Jasco CD prices
start at $29,600.

30

#,5 REPORTED BY J. IVAN LEGG AND DEAN W. COOKE IN THE DECEMBER 20, 1967 ISSUE OF JOURNAL OF THE AMERICAN CHEMICAL SOCIETY.

| DURRUM

3950 Fabian Way, Palo Alto, California 94303, Call (415) 321-6302
Cable: DURRUM, Palo Alto
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Signal
averaging...
plus

e 10 usec. sweep speed

* 800 or 4000 addresses

e 4-input histograms

e Integration and differentiation
e Auto- and crosscorrelation

Physiosco
4-input signa

INTERTECHNIQUE

INSTRUMENTS INC.

Factories in United States and France

Affiliates in Germany,

United Kingdom and Sweden.
Sales and Service Representatives
throughout the world.

WORLD'S LARGEST PRODUCER OF
MULTICHANNEL ANALYZERS RaA

Circle No. 100 on Readers’ Service Card
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Light, Colour and Vision. Yves Le
Grand. Second English edition, translated
from the French by R. W. G. Hunt, J.
W. T. Walsh, and F. R. W. Hunt. Chap-
man and Hall, London, 1968 (U.S. dis-
tributor, Barnes and Noble, New York).
xiv 4 566 pp., illus. $11.25.

Membrane Models and the Formation
of Biological Membranes. Proceedings of a
conference (NATO Advanced Study In-
stitute), Frascati, Italy, 1967. Liana Bolis
and B. A. Pethica, Eds. North-Holland,
Amsterdam; Interscience (Wiley), New
York, 1968. xvi + 340 pp., illus. $14.75.

Mendel Centenary. Genetics, Develop-
ment and Evolution. Proceedings of a sym-
posium, Washington, D.C., 1965. Roland
M. Nardone, Ed. Catholic University of
America Press, Washington, D.C., 1968.
vi 4+ 174 pp., illus. Cloth, $6.50; paper,
$3.95.

Methods in Computational Physics. Ad-
vances in Research and Applications. Berni
Alder, Sidney Fernbach, and Manuel
Rotenberg, Eds. Vol. 8, Energy Bands of
Solids. Academic Press, New York, 1968.
xvi 4 304 pp., illus. $16.

Methods of Sciemce. A Laboratory Man-
ual for the Physical Science Course.
Robert Ray Haun. Brown, Dubuque, Iowa,
ed. 4, 1967. xii 4+ 336 pp., illus. $5.75.

Microstructures of Surfaces. Using Inter-
ferometry. S. Tolansky. Elsevier, New
York, 1968. vi 4 66 pp., illus. $8. .

Migmatites and the Origin of Granitic
Rocks. K. R. Mehnert. Elsevier, New
York, 1968. x 4 393 pp., illus. $26.

Miscellaneous ASTM Standards for Pe-
troleum Products. Methods of Testing
Specifications Definitions. American Soci-
ety for Testing and Materials, Philadelphia,
ed. 8, 1968. xviii + 960 pp., illus. $16; 20
percent discount to members.

Modern Genetics. Vol. 3. J. A. Serra.
Academic Press, New York, 1968. xii +
793 pp., illus.

Modemn Materials. Advances in Develop-
ment and Applications. Vol. 6. Bruce W.
Gonser, Ed. Academic Press, New York,
1968. xvi + 382 pp., illus. $18.

Mysteries of the Solar System. R. A.
Lyttleton. Clarendon (Oxford University
Press), New York, 1968. x + 261 pp.,
illus. $7. :

The Nature of Solids. Alan Holden.
Columbia University Press, New York,
1968. x 4 244 pp., illus. Paper, $2.75.
Reprint of the 1965 edition.

Neuroscience Research. Vol. 1. S.
Ephrenpreis and Othmar C. Solnitzky,
Eds. Academic Press, New York, 1968.
xii + 372 pp., illus. $17.50.

The New Brahmins. Scientific Life in
America. Spencer Klaw. Morrow, New
York, 1968. xiv + 315 pp. $6.50.

A New Dictionary of Chemistry. L.
Mackenzie Miall and D. W, A. Sharp, Eds.
Wiley, New York, ed. 4, 1968, x + 638
pp., illus. $14.

New Think. The Use of Lateral Think-
ing in the Generation of New Ideas. Ed-
ward de Bono. Basic Books, New York,
1968. x + 156 pp., illus. $5.95.

The New Universe. Bernard Lovell.
Rand McNally, New York, 1968. 128 pp.,
illus. $8.95.

The New Utopians. A Study of System
Design and Social Change. Robert Bogus-
law. Prentice-Hall, Englewood Cliffs, N.J.,

Jdo24-B

Another superb
photomultiplier from
Dark current at
200 Amps/Lumen typically

2%109 Amps

A rugged versatile tube utilizing the
special EMI CsSb box and grid design.
Typical gain of 3x10% at 1100 volts
makes it an excellent tube for portable
instruments. Variants are available
with “S”", $-10, and S-20 cathodes as
well as with quartz windows for U.V.
work.

The characteristics of the 9524-B ex-
emplify the type of performance to be
expected from the more than sixty
different photomultipliers made by
EMI in sizes from 1 to 12” in diameter.
Most types are available from stock in
the U.S.

Write for our latest catalog and the
name of your local representative.

Whifcﬂ:akem
GENCOM owvision

80 Express St.
Plainview, L. 1., N.Y.
516-433-5900 TWX 516-433-8790
% EMI ELECTRONICS, LTD., ENGLAND
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Klett Summerson
Photoelectric Colorimeter

S
No. 800-3

Test Tube
Model

KLETT COLONY MARKER and TALLY

This instrument takes
the drudgery and er-
ror out of the count-
ing of bacterial colo-
nies.

KZ €f f MANUFACTURING CO., INC.,

179 East 87th Street, New York, 28, N.Y.
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STORAGE BATTERIES

XLine—Offers the portability of dry cells,
plus the stable voltage, high-rate discharge capa-
bility, reliability and economy of lead-acid storage
batteries.

Versatile — Eight sizes, ranging from 2.5 to 60
ampere hours, provide compact, lightweight power
for a wide variety of applications. Available in mul-
tiples of 2 volt units.

Spill-Proof—Operate in any attitude with minimum
loss in output and change in center of gravity.
Mil-Types—Include BB-236/U through BB-243/U.
Safe—Critical control of charge and discharge is
not required.

Charge Indicator—Built-in, gravity-ball type shows
full charge and when to recharge.

Pricing— Favorable for mass-market applications.

FOR COMPLETE INFORMATION WRITE:

u"scu ESB INCORPORATED @

DIVISION 1222 — 18th Street, Racine, Wis. 53403
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2 New Journals from

plenum

UBLISHING CORPORATION

JOURNAL OF
SURGICAL ONCOLOGY

Edited by James T. Grace, Jr.
Director, Roswell Park Memorial Institute, Buffalo, New York

EDITORIAL BOARD:

Robert K. Ausman, J. B. Aust, Alexunder Brunschwig, James Cantrell, Jerrie
Cherry, R. Lee Clark, Wumn Cole, A. R. Curreri, Thomas Dao, M. Dargent,
John Foster, John Graham, Herman E. Hilleboe, John E. Hoopes, Theodore
Jewett, Gerald Johnston, Howard Jones, D. J. Jussawalla, Alfred Ketcham,
William V. McDermott, Edwin A. Mirand, rge E. Moore, Sir Naunton
Morgan, Gerald P. Murphy, John Nc|cmcn, I.ond Nyhus, Marshall Orloff,
Guy Owens, Leonard Peltier, John Pickren, George Prout, Ronald Raven,
Mark Ravitch, Benjamin Rush, Donald Shedd, Thomas Starzl, J. J. W. Van Zyl.
This new bimonthly journal, to be published in 1969, will cover clinical
and experimental develop ts in surgery and other related
areas of tumor research. Edited by Dr. Grace, one of the world’s lead-
ing cancer surgeons, and by a distinguished international editorial
board of cancer specialisis and surgeons, the JOURNAL OF SURGICAL
ONCOLOGY will feature carefully selected original research papers in
the field of surgical oncology and broadly related surgical sciences.
Review articles on important new developments contributed by out-

standing specialists in this critical field will also be included.

Prospective contributors may submit articles to Dr. Grace at the Roswell
Park Memorial Institute, Buffalo, New York. Subscribers are requested
to contact the publisher for further information.

OXIDATION OF METALS

AN INTERNATIONAL JOURNAL OF THE SCIENCE OF
GAS-SOLID REACTIONS

Edited by D. L Douglass, Professor of Material Sciences, University
of California, Los Angeles, California

ASSOCIATE EDITORS: G. C. Wood, Corrosion Science Division, University
of Manchester Institute of Sci and T gy, Manchester England,
and J. B. Wagner, Jr., Professor of Material Science, Northwestern Uni-
versity, Evanston, 1llinois

ADVISORY BOARD:

J. Bardolle, J. Bernard, C. E. Birchenall, J. V. Cathcart, B. Cox, E. A. Gul-
bransen, K. Hauffe, P. Kofstad, K. R. Lawless, W. W. Smeltzer, J. Stringer,
G. R. Wallwork.

This new international journal, to be published quarterly beginning
1969, will answer the need for a central forum for high quality scien-
tific papers dealing with all aspects of gas-solid reactions. The journal
will provide for the first time a specific medium for the rapid dissemi-
nation of research in gaseous oxidation—work which has previously
been scattered and often lost in a myriad of publications. Both experi-
mental and theoretical papers will be included, as well as occasional
reviews and short technical notes. Care will be taken to publish articles
within six months of receipt. Prospective contributors may submit arti-
cles to Professor Douglass, Department of Material Science, University
of California, Los Angeles, California.

ANNUAL SLUBSCRIPTION, 1969, $22.00.
Price for individual subscribers certifying that the journal is for their
personal use, $14.00. (Add $1.80 for postage outside U.S.A.)

SAMPLE COPIES WILL BE AVAILABLE.

consultants bureau/plenum press

Divisions of Plenum Publishing Corporatidn
227 W.17th ST., NEW YORK, NEW YORK 10011
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AVAILABLE
FOR
IMMEDIATE
DELIVERY

DEUTERATED HEXAMETHYL
PHOSPHORAMIDE, [(CD;),N],PO

“The most remarkable polar aprotic solvent”
Ref: H, Normant, Angew. Chem. Internat. Ed. 6, 1046(1967)

HMPA-D 54-800 1 Gram 5 Grams 10 Grams

v $105 $420 $755
This newest Miles-Yeda product is only one of 65 exciting
new deuterated solvents and reagents, carbon-13, nitrogen-15
and oxygen-18 compounds described in Miles’ just-published
Stable Isotope Labeled Compound brochure.

Request your personal copy.

MILES

RESEARCH PRODUCTS DIVISION

MILES LABORATORIES, INC.
Elkhart, Indiana 46514 U.S.A.
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., Viscosity directly in centipoises

HOEPPLER VISCOMETER
PRECISION MODEL i

Hoeppler Viscometer provides a fast, accurate
method of determining viscosity of gases, liquids,
oils, plastics, syrups, viscous tars and dark lig-
uids. From 0°C to 100°C. Direct readings in centi-
poises (or centistokes). From 0.01 to 1,000,000
centipoises. Accuracy 0.1% to 0.5%. Small sam-
ple (30cc) required. Results consistent and re-
producible. Price $350. Interchangeable spare
parts available.
Write for Bulletin HV-303.

MADE -. f.s‘:A..
SCHOTT COLORED OPTICAL GLASS FILTERS
Processed in our New Rochelle Optical Shop in about 100

types for the ultra-violet (from 250 nm) visible, and infra-
red (to 3000 nm) spectral regions.

FOR FLUORESCENT MICROSCOPY

BG-12, UG-1, UG-2, UG-5 (Exciter Filters)
and OG-1, GG-9 (Barrier Filters).
Write for Bulletin CF-417.

NEUTRAL DENSITY FILTERS for LASER WORK
Calibrated for 10604 & 6943 A. 2” Square or Round: Set of 10. $150.
Write for Bulletin ND-419.
FS “ZIRCONARC” Photomicrographic Lamp
For better results in microscopy, macrophotog-
il
.

raphy, photomicrography and microprojection.
Saves time and effort in microscopy and con-

A b
MADE IN U.S.A.

tributes to quality of photomicrographs in color

=4 or black-and-white. Combines concentrated light

iy of Western Unijon arc light bulb (about 1mm

e dia.) with our fluorite-coated 7-element aplanatic

g optical system of highest correction, free from

o S chromatic aberration, Practically harmless to

a4 living cultures. Price including power supp'y

unit for 110-120 V, 50-60 cycles ac. $435. fob
New Rochelle.

Write for Bulletin ZL-3218S.

U.S. Importers and Distributors of Schott Glass for over 40 years.
FISH-SCHURMAN CORPORATION 4
74 Portman Road, New Rochelle, N. Y. 10802 ""6
(]
-
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SEE US IN DALLAS
AT THE AAAS SHOW
DECEMBER 26th THRU 31st

BOOTH #35
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E & M INSTRUMENT CO., INC.

7651 Airport Blvd. P.0. Box 12511 F
Houston, Texas 77017 U.S.A. Telephone (713) 644-7521
Cable: FISIO

Seen the latest compacts ?

This one is our Desk Model PHYSIOGRAPH, and it's
the life science recorder you've been looking for.

Simple and compact, the Desk Model is a substantial
piece of equipment that is rugged and precision engi-
neered to accurately measure and record up to five
physiological parameters simultaneously. In addition
to four rectilinear or curvilinear recording channels,
it features an optional servo channel for full chart
width recording of a fifth parameter.

It would be easy for us to say that the PHYSIO-
GRAPH is rugged, student proof, reliable, flexible, etc.
All these things are true. But leaving out cost (which
is surprisingly low), the most impressive thing about
our recorders is their over-all simplicity. They're amaz-
ingly easy to learn and easy to use. This simplicity of
operation wasn't achieved at the expense of accura-
cy; this is demonstrated by the fact that PHYSIO-
GRAPHS are used in teaching and research applica-
tions in 49 states and in more than 36 overseas
countries.

In addition to the complete selection of recorders,
transducers, preamplifiers, and accessories, teleme-
try systems are available for studies of unrestrained
subjects.

We're sold on the PHYSIOGRAPH system, just as
thousands of our customers are. But then we're a
little biased. May we demonstrate the Desk Model
in your lab at your convenience? We think you'll be
sold too. For a new PHYSIOGRAPH Catalog No. 107,
write or call:

SCIENCE, VOL. 162



1968. x + 214 pp., illus. Paper, $2.45.
Reprint of the 1965 edition.

Nondestructive Testing of Nuclear
Graphite. A symposium, Boston, June
1967. American Society for Testing and
Materials, Philadelphia, 1968. vi + 108
pp., illus. Paper, $8; 20 percent discount
to members. ASTM Special Technical
Publication No. 439.

Nuclear Proliferation. Walter B. Wentz.
Public Affairs Press, Washington, D.C.,
1968. viii + 216 pp. $6.

Nucleus and Cytoplasm. Henry Harris.
Clarendon (Oxford University Press), New
York, 1968. xvi 4+ 142 pp., illus. $7.

Observation in Modern Astronomy.
David S. Evans. Elsevier, New York, 1968.
xiv 4 274 pp., illus.,, 4 plates. $14.

Paradoxes in the Theory of Relativity.
Yakov P. Terletskii. Translated, with re-
visions by author, from the Russian edition
(Moscow, 1966). Plenum, New York, 1968.
xii + 120 pp., illus.

Paraffins. Chemistry and Technology. F.
Asinger. Translated from the German edi-
tion (Berlin, 1962), with revisions by the
author, by B. J. Hazzard. H. M. E. Steiner,
Ed. Pergamon, New York, 1968. xxiv +
896 pp., illus. $25.

Particles and Fields. David Lurié. Inter-
science (Wiley), New York, 1968. xii +
508 pp., illus. $15.

Peptides and Proteins. D. T. Elmore.
Cambridge University Press, New York,
1968. xii + 154 pp., illus. Cloth, $6;
paper, $2.75. Cambridge Chemistry Texts.

The Person in the Womb. N. J. Berrill.
Dodd, Mead, New York, 1968. xii + 179
pp. $5.

Philosophy of Science. A Formal Ap-
proach. Henry E. Kyburg, Jr. Macmillan,
New York; Collier-Macmillan, London,
1968. xiv 4+ 336 pp., illus. $7.95.

Photoluminescence of Solutions. With
Applications to Photochemistry and Ana-
Iytical Chemistry. C. A. Parker. Elsevier,
New York, 1968. xvi + 544 pp., illus.
$30.

Physical Properties of Graphite. W. N.
Reynolds. Elsevier, New York, 1968. xii
+ 194 pp., illus. $11. Elsevier Materials
Science Series.

Physical Properties of Steroid Conju-
gates. Seymour Bernstein, John P. Dusza,
and Joseph P. Joseph. Springer-Verlag,
New York, 1968. xii + 212 pp., illus. $12.

Physics Literature. A Reference Manual.
Robert H. Whitford. Scarecrow, Metuchen,
N.J., ed. 2, 1968. 272 pp. $8.50.

Physics of Negative Viscosity Phenom-
ena. Victor P. Starr. McGraw-Hill, New
York, 1968. xvi 4+ 256 pp., illus. $9.95.
Earth and Planetary Science Series.

Physiology and Pathology of Membrane
Digestion. Aleksandr M. Ugolev. Trans-
lated from the Russian edition (Leningrad,
1967) by Jacob A. Stekol. Plenum, New
York, 1968. xvi + 226 pp., illus. $10.

The Political Theory of John Dewey. A.
H. Somjee. Teachers College Press, Co-
lumbia University, New York, 1968. xvi +
208 pp. $7.50.

Polymer Chemistry of Synthetic Elas-
tomers. Part 1. Joseph P. Kennedy and
Erik G. M. Tornqvist, Eds. Interscience
(Wiley), New York, 1968. xiv + 490 pp.,
illus. $25. High Polymers, vol. 23.

Practical Heterocyclic Chemistry. A. O.
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THE PERFECT PIPET

(So our
customers say)

The versatile, precise and ultra-conve-

nient L/1 Grunbaum® micropipet has

gained wide acceptance overnight. Here's
why:

The Perfect Pipet—$6. ‘s
Try it. A

1. The Grunbaum Pipet does everything—
aliquots, dilutes, transfers, and stores re-

agents. It's the only pipet that can handle ether,
alcohol, acetone, etc.

2. It provides extraordinary accuracy and reproduci-
bility. (See data below.) One-piece construction elimi-
/ nates liquid and air leaks that introduce errors in other
f/ semi-automatic micropipets.

f/ 3. It's self-adjusting, self-filling, non-dripping, and self-clean-
/ ing (sample B washes out sample A).

bothersome tips to replace. Furthermore, the highest analytical
{ accuracy is always achieved by using the same pipet for sample
or unknown —instead of replacing tips or using different pipets which can
vary considerably.

Shouldn’t you try L /1 Grunbaum pipets right away? Performance as stated

is guaranteed! Call your distributor, or contact Labindustries at 1802 M
Second Street, Berkeley, California 94710, phone (415) 843-0220.

L/1 GRUNBAUM PIPET DATA

Guaranteed accuracy: 5ul, =3%; 10 and 20 pl, =2%; 25 ul and larger,
+1%.
Guaranteed reproducibility:
aqueous solutions: 10 ul, 1%; 100 ul, 0.1%
ether: 100 ul, 0.7%; 200 pl, 0.5%; 500 pl, 0.2%.
Sizes Stocked for
Immediate Delivery:

1, 2, 3, 4, 5, 10, 15, 20, 25, 50, 75, 100, 150,
200, 250, 300, 400, and 500 pl.
Other sizes on request.

4 LABINDUSTRIES

The Error Eliminators

Originators of Automatic REPIPETS® Dilutors, STAT-FILTERS? LAMBDA-DIALS*and L /1 Aquametry Apparatus.
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WORTHINGTON

I|l
New 1968
Catalog
of Enzymes
for Research
from
Worthington

Worthington's new catalog is the
latest, most complete listing of
enzymes and related biochemi-
cals for research. It lists more
than 220 products. It includes
source, activity, purity and assay
data on each.

At Worthington, we make vir-
tually all our own products, car-
rying them from raw material
through packaging. With com-
plete control over every step, we
can give important guarantees of
enzyme quality that other sup-
pliers can't.

Use the coupon to request your
catalog or other Worthington
literature.

Canadian distributor: ‘Winley-Morris
Co., Ltd., Montreal.

Worthington Biochemical )

Dept. A, Freehold, New Jersey 07728
Please send the following:
[J Worthington Enzymes for Research

[0 Worthington Enzyme Reagents for

Clinical Diagnosis -

1 am a new customer. Send the
complete Worthington Enzyme
Manual.

Name

Title

Organization

Address

City
State o o

7P
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Fitton and R. K. Smalley. Academic
Press, New York, 1968.. xx + 146 pp.,
illus.

The Prehistory of Nubia. Final reports
on research conducted by the Combined
Prehistoric Expedition to Nubia. Fred
Wendorf, Ed. Fort Burgwin Research
Center and Southern Methodist University
Press, Dallas, Texas, 1968. 2 vols., xiv +
1084 pp., illus., 38 loose figures and tables,
boxed. $37.50.

Proceedings of the Symposium on
Groundwater Hydrology. San Francisco,
1967. Miguel A. Marifio, Ed. American
Water Resources Association, Urbana,
1., 1967. 356 pp. Paper, $6.50. Proceed-
ings Series No. 4.

Proceedings of the Third Annual Ameri-
can Water Resources Conference. San
Francisco, 1967. Martha N. Francisco, Ed.
American Water Resources Association,
Urbana, Ill., 1967. 670 pp., illus. Paper;
to members, $5.50; to nonmembers, $6.50.
AWRA Proceedings Series, No. 3.

Proceedings of 23rd National Confer-
ence, Association for Computing Machin-
ery, 1968. Brandon/Systems, Princeton,
N.J., 1968. xviii + 834 pp., illus. $25.

Progress, Coexistence, and Intellectual
Freedom. Andrei D. Sakharov. Translated
from the Russian by the New York Times.
Harrison E. Salisbury, Ed. Norton, New
York, 1968. 160 pp. $3.95.

Progress in Imorganic Chemistry. Vol.
10. F. Albert Cotton, Ed. Interscience
(Wiley), New York, 1968. vi + 522 pp.,
illus. $17.50.

Psychoanalysis and American Medicine:
1894-1918. Medicine, Science, and Cul-
ture. John Chynoweth Burnham. Interna-
tional Universities Press, New York, 1967.
vi + 250 pp. Paper, $5. Psychological
Issues, Vol. 5, No. 4.

Psychology. A Concise Introduction to
the Fundamentals of Behavior. Charles W.
Telford and James M. Sawrey. Brooks/
Cole, Belmont, Calif., 1968. xviii + 438
pp., illus.

Quantum Mechanics. An Introduction.
Herbert L. Strauss. Prentice-Hall, Engle-
wood Cliffs, N.J., 1968. xvi + 192 pp.,
illus. $7.95. Fundamental Topics in Phys-
ical Chemistry.

The Quest for Arthur’s Britain. Geoffrey
Ashe, Ed. Praeger, New York, 1968. xii +
284 pp., illus. $12.50.

Race, Culture, and Evolution. Essays in
the History of Anthropology. George W.
Stocking, Jr. Free Press, New York; Col-
lier-Macmillan, London, 1968. xx + 380
pp. $10.

Radar Detection. J. V. DiFranco and
W. L. Rubin. Prentice-Hall, Englewood
Cliffs, N.J., 1968. xvi + 654 pp., illus.
$18.95. Prentice-Hall Electrical Engineer-
ing Series.

Radioisotopes in Medicine: In Vitro
Studies. Proceedings of a Symposium, Oak
Ridge, Tenn., Nov. 1967. Raymond L.
Hayes, Francis A. Goswitz, Beverley E.
Pearson Murphy, and Elizabeth B. Ander-
son, Eds. U.S. Atomic Energy Commis-
sion, Washington, D.C., 1968 (available as
CONF-671111 from Clearinghouse for
Federal Scientific and Technical Informa-
tion, Springfield, Va.). xiv + 753 pp., illus.
Paper, $3. AEC Symposium Series No. 13.

Radiometric Dating for Geologists. E. 1.
Hamilton and R. M. Farquhar, Eds. Inter-

MINIATURE
MICRO-
MANIPULATORS

Compact and lightweight (only 2
Ib.), these precision-manufactured
micromanipulators offer smooth, ac-
curate adjustment in all three dimen-
sions. Ideal where only limited space
is available!

Mode! #MM-3 — with plastic electrode
holder and metal mounting-rod assesnllgg

Model #MD-4 — similar to MM-3, but
with two independent electrode holders,
and mounting rod assembly ........ $190

il
i

Model #MT-5 — similar to MM-3 but
with three independent electrode hold-
ers, and mounting rod assembly $290

eric)l( sobotka
company, inc.

112 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272
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Mettler's five new
analytical balances

Offered for either macro ana- -
lytical or semi-micro analytical |
work, Mettler's five new sin- [
gle pan balances include such | |
features as full-range taring, |
digital data presentation and |
a filling guide for high-speed |
weighing-in.

One-step preweighing is a
feature of one macro unit.
Another macro and a semi-
micro have the Mettler print-|
out system which provides | _
digital weighing results on ;
adhesive-backed paper tape. | "8
Also included is a com- o
puter-compatible electronic | |
balance providing-an ana-
log signal.

Bulletins are available from :
laboratory supply dealers or Mettler Instrument
Corporation, 20 Nassau St., Princeton,N. .08540.

(e Bulletin describes .

TLC|

SPECTROPHOTOMETRIC
CHROMATOGRAPHY MORE
ACCURATE NOW WITH THE

BACKGROUND DISCRIMINATING
RATIO RECORDING

SCHOEFFEL MODEL SD 3000

SPECTRO
DENSITOMETER

SCHOEFFEL INSTRUMENT CORPORATION,
WESTWOOD, NEW JERSEY 07675, U.S.A.
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Perhaps somebody
could build a better
membrane osmometer.
So far nobody has.
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MAKE PACKARD
YOUR SOURCE FOR

PRE-MIXED
 SCINTILLATORS

PREPARED
LIQUID
SCINTILLATORS

Permablend™ pre-mixed scintilla-
torsare permanently blended, homo-
geneous mixtures of primary and
secondary scintillator powders
offering the benefits of a single
weighing. Available in three formu-
lations, Permablend scintillatorsolu-
tions in appropriate solvents yield
the generally-used liquid scintiila-
tion “cocktails”,

Permafluor™ prepared liquid
scintillator is a scintiflator/solvent
mixture ready for dilution or im-
mediate use. Solutions ready for
counting are prepared simply by
adding experimental samples.
Permafluor composition accommo-
dates the widest variety of sample
chemistries.

Make Packard your source for
all nuclear chemicals and sup-
plies. For complete details
write for 28-page catalog 405U
to Packard Instrument Come
pany, Inc., 2200 Warrenville
Road, Downers Grove, lilinois
60515 or Packard Instrument
international S.A., Talstrasse
39, 8001 Zurich, Switzerland.

Paclsard
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science (Wiley), New York, 1968, viii -+
508 pp., illus. $19.50.

R & D and Small-Company Growth, A
Statistical Review and Company Case
Studies. William J. J. Smith and Daniel
Creamer. National Industrial Conference
Board, New York, 1968. xii -}- 164 pp.
Paper, $3. Studies in Business Economics,
No. 102.

The Range of Choice in Water Manage-
ment. A Study of Dissolved Oxygen in the
Potomac Estuary. Robert K. Davis. With
contributions by Robert M. Steinberg, Leo
J. Hetling, and Nicholas C. Matalas.
Published for Resources for the Future by
Johns Hopkins Press, Baltimore, 1968.
xviii 4 206 pp., illus. $7.

Rapid Excavation. Significance, Needs,
Opportunities. National Academy of
Sciences, Washington, D.C., 1968. x -
54 pp., illus. Paper, $2.50. NAS Publica-
tion No. 1690.

Readings in Mathematical Social Sci-
ence. Paul F. Lazarsfeld and Neil W.
Henry, Eds. M.LT. Press, Cambridge,
Mass,, 1968. viii -+ 371 pp., illus. Paper,
$3.45. Reprint of the 1966 edition.

Recent Advances in Phytochemistry.
Vol. 1. Proceedings of the 6th annual
symposium of the Phytochemical Society
of North America, Austin, Texas, April
1966. T. J. Mabry, R. E. Alston, and V.
C. Runeckles, Eds. Appleton-Century-
Crofts, New York, 1968. xiv -+ 437 pp.,
illus. $16.50.

Recent Aspects of Nitrogen Metabolism
in Plants. Proceedings of a symposium,
Bristol, England, 1967. E. ). Hewitt and
C. V. Cutting, Eds. Academic Press, New
York, 1968. xviii 4 280 pp., illus. $11.50.

The Regulation of Behaviour. F. A,
Lunzer. Elsevier, New York, 1968. xx -}
392 pp., illus. $10.50. Development in
Learning, vol. 1.

Relationships in the Charadrii (Shore-
birds). A Taxonomic Study Based on Color
Patterns of the Downy Young. Joseph R.
Jehl, Jr. San Diego Society of Natural
History, San Diego, Calif.,, 1968. 56 pp.,
illus. Paper, $3.50. SDSNH Memoir No. 3.

Relativity and Cosmology. H. P. Robert-
son and Thomas W. Noonan. Saunders,
Philadelphia, 1968. xxxiv 4 460 pp., illus.
$16.50. Saunders Physics Books.

Reports on Progress in Physics. Vol. 31
(1968), part 1. C. 1. Pedersen and R. A.
Cook, Eds. Published by the Institute of
Physics and the Physical Society, London,
1968. iv - 420 pp., illus. £5 15s; to
members, £2 2s.

Rhbeology of the Circulation. R. L. Whit-
more. Pergamon, New York, 1968. xii -}
196 pp., illus. $9.

Rock Mechanics in Engineering Prac-
tice. K. G. Stagg and O. C. Zienkiewicz,
Eds. Wiley, New York, 1968, xiv - 442
pp., illus. $14.50.

Routine Surveillance for Radionuclides
in Air and Water. World Health Organi-
zation, Geneva, 1968 (U.S. distributor,
American Public Health Association, New
York). 64 pp., illus. Paper, $2.75.

The Schoolhouse in the City. A con-
ference, Stanford, Calif., 1967. Alvin Tof-
fler, Ed. Published in cooperation with
Educational Facilities Laboratories by
Praeger, New York, 1968. viii -+ 256 pp.,
illus. Cloth, $5.95; paper, $2.50.

Science for Better Living. The Yearbook
of Agriculture, 1968. U.S. Department of

BLICKMAN-BUILT

SAFETY
& VACUUM
ENCLOSURE

FREE

reference on

L

Safety and Vacuum

Enclosures for
safe handling of

@ Live viruses, bacteria

Toxic chemicals

Contaminants
Miracle metals

Infected animals

Radioactive materials

Write for your free copy today.

WEEHAWKIR. NEW JCRSLY

6912 Gregory Ave.
‘Weehawken, N.J. 07087
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SPORES - FERNS

MICROSCOPIC ILLUSIONS

ANALYZED

Vol. 1 C. S. Hires

An inspiring, valuable book for nature

lovers, artists and scientists in
fields . . .

many

Living ferns beautifully illustrated,
cell structure, development—spore to
maturity. Unique, 3-dimensional studies.
Models, line drawings and photomicro-
graphs clarify spore structure, with wall

arrangements organized.

New approaches to microscopic illu-

sions. Simple, accurate terms.

572 pages, 1150 illustrations,

color.

14 in

Price—3%$22.50, send for folder to:

MISTAIRE LABORATORIES

152 Glen Avenue
Miliburn, N.J. 07041
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