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Questions
about

centrifugation?

Try these answers.

Model L

The lowest cost preparative ultra-
centrifuge available—and the most
widely used. More than 3000 units
in use throughout the world. The
Model L gives you 50,000 rpm and
274,000 g, yet it costs less than
many instruments offering lesser
speeds. An unbeatable combination

of high force and low cost for basic

Model L2-65

65,000 rpm and forces to 420,000 g
—the highest force in the field re-
duces sedimentation times, sepa-
rates smaller particles, and improves
resolution in density gradient
studies. With its big chamber and
large capacity rotors, the Model
L.2-65 is the outstanding general-
purpose preparative ultracentrifuge.

Model L4

Continuous Flow, Zonal, and
65,000 rpm capabilities—the largest
volume, most versatile preparative
ultracentrifuge ever built. As a
Zonal Ultracentrifuge, the 1.4 spins
1725 ml and permits recovery of
fractions during rotation. As a

- Continuous Flow Ultracentrifuge,

the L4 accepts sample at rates to

sedimentation work.

10 liters per hour. For additional
utility, it also uses most rotors in
the broad Beckman line.

Some things you should also know if you’ve never used a
Beckman ultracentrifuge: Beckman has a nationwide network
of field service engineers, factory-trained to keep your instru-
ment in choice condition . . . central locations throughout the
U.S. for fast delivery of accessories and parts. .. the largest
line of fixed angle and swinging bucket rotors, with the widest
range of capacities, speeds, forces...the widest range of

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND; TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY

accessories and centrifuge tubes, all made by Beckman or for
Beckman to stringent specifications...and Beckman has
experience; Spinco Division of Beckman has been making
preparative ultracentrifuges for more than 15 years. For more
information on our preparative ultracentrifuges, a review of
density gradient techniques, and a comprehensive applications
bibliography, write for Data File L-5.

B&ckman

INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA « 94304



In planchet counting, sensitivity (E2/B)
can be increased only by the reduction
of background. Beckman has reduced
background to its lowest point in the LOW-
BETA® II and WIDEBETA® II Planchet
Counting Systems—guaranteed and repro-
ducible at less than 0.5 cpm. Both also
offer guaranteed statistical reproducibility
within 2 sigma over a 24-hour period. This
adds up to faster analyses with greater
accuracy for lower activity samples.
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Highest E%/B —
Lowest Background
in Planchet Counting

In addition to the outstanding performance,
all the conveniences expected in a truly
modern planchet counting system are
available. LOWBETA II and WIDEBETA
II feature: 100-capacity automatic sample
changer. .. all-transistorized electronics
for reliable, precise measurement of any
low-activity sample ... visual display and
printed readout for permanent record...
advanced-design detector and shield as-
sembly...automatic weak-sample rejection.

For complete information on these two
leading instruments, contact your local
Beckman Representative, or write for Data
File LN-267-32.

(2Tl 4si=1a8 INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA = 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND;
TOKYO; PARIS; CAPETOWN; LONDON; MEXICQ CITY
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Isodensitometric trace of a portion
of a photograph of tornado activity
in which the quantized output of a
microdensitometer is coded
repeating series of symbols. When
a set of scans is automatically com-
pleted, the contours of equal photo-
graphic density are readily recog-

into a



IN THE SERVICE OF SCIENCE

The Answer is the UltroRac!!!

The NEW ULTRORAC is the smallest fraction collec- v Designed to Save Space
tor with a 200 standard test-tube capacity. v Designed for Coldroom use

Having rugged precision it is as dependable as the ¢ Designed for Standard test tubes

world-famous RadiRac. Remove a ten-tube rack, it/ compact, removable electronic unit for remote control

continues working — put it in the cold, it continues Y . . e
working — treat it roughly, it continues working — pre- For time, drop and volumetric capabilities
set the run to end at 50 fractions and it stops at v Stainless steel column-support rods — polypropylene racks

your command. v Provision for event marking
We guarantee it for 3 years too. v Power outlet for flow pump

LKB INSTRUMENTS, INC., 12221 Parklawn Drive, Rockville, Maryland 20852
LKB-PRODUKTER AB, P.O. Box 76, Stockholm-Bromma 1, Sweden
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* STEREOSCOPIC
MICROSCOPE

MSF $145

POLARIZING MICROSCOPE
Trans-lllumination Base for MSF $27 MPS $269

e

Photomicrography
set ACA

$39.95

P

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

BINOCULAR PHASE AUTO-ILLUMINATION
BPH $527

BINOCULAR
BRIGHTFIELD
RESEARCH

BRBMIC $775

LABORATORY
MICROSCOPE
MLK $11

WIDEFIELD FILAR
MICROMETER
EYEPIECE

$105 e : TISSUE CULTURE
e INCUBATOR

$399

BINOCULAR AUTO-ILLUMINATION
BMLU $414

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES

Most brands of microscopes promise quality . . . But UNITRON really delivers it. | 3 Please send UNITRON'S Microscope Catalog, 4D
Some other brands imply economy . . . UNITRON proves it . . . check our prices! O 1 accept (without cost or obligation) your invitation
. to try UNITRON Model ——________ for 10 days.
And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both. I
What's more, this guaranteed UNITRON quality and economy are offered in a complete line of I NAME
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark-
field, and phase contrast models . . . monocular or binocular . . . familiar upright or unique inverted
stands . . . with attachable or built-in cameras and illumination systems. COMPANY
The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com- I
plete optical and mechanical accessories are standard equipment, rather than hidden extras “at
clight additional cost”. Coated optics are second to none. Original designs provide easy operation, I ADDRESS
versatility, lab-proven ruggedness and guaranteed performance. Al of these are just routine, normal
advantages that customers have learned to expect when they specify UNITRON Microscopes — plus I CITY STATE
attractive prices which are so easy on your budget.

UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know U [ '7 7 O
this. It's the reason, really, why “UNITRON Microscopes are seen in the best of circles”. But why take
our word? It's easy to prove for yourself, the advantages and value that UNITRON can offer you. Borrow
any mode! (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy INSTRUMENT COMPANY « MICROSCOPE SALES DIV.
. .. ot even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try 56 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS.

before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details.




For more than ten years, the Leeds
& Northrup Type K-3 general-purpose
potentiometer has served well for pre-
cision thermocouple measurements,
meter calibration, current and voltage
measurements and a host of important
research, calibration and engineering
applications.

Now—after a decade of continuing
improvement—the K-3 has been
honorably retired.

The new Type K-4 Potentiometer—
its highly qualified successor—not only
retains the proven features of the K-3
(guarding, central readout, stable cir-
cuit components) but also offers so
many additional user-oriented features
that a new design was required.

8

What comes after K-32 K4 of course.

For example:

1. Higher accuracy. Twice as good as
the K-3; on the high range, for ex-
ample, = (50 ppm of reading + 20 pv).
2. Quick calibration. Provision for
convenient internal consistency check
between decades and main steps.

3. Mounting flexibility. Dual-angle
bench mount, rack mount (with rear
connections) and complete potenti-
ometric facilities.

The price? Surprising. Despite the
added features (and inflation), the
price is lower than the K-3...by more
than $50.

So when you think K-3...remember,
it'’s now K-4.

For descriptive literature, call your

& POFETMRUP
P

K-4 POTENTIOMETER

nearby L&N field office or write us at
4926 Stenton Avenue, Philadelphia,
Pa. 19144.

L
¢
LEEDS & NORTHRUP

Philadelphia 44 « Pioneers in Precision

SCIENCE, VOL. 155




g 6.
quantitates gas
chromatogram
peaks
“Instantaneously”

(Would yeu believe 20 seconds?)

L_m Don't be bogged down

with tedious, inaccurate hand planimeter-
ing of gas chromatogram curves. With
Technicon’s Integrator/Calculator, just
trace the curve and built-in electronic mul-
tiplier controls do the rest...report the
area under the peak within 20 seconds.
Accuracy 99%.

TIC works independently of the recorder.
One instrument serves all systems in the
lab. TIC eliminates recheck for mathemati-
cal error, takes no extra time to quantitate
skewed curves and incompletely separated
peaks, corrects for “‘tailing” errors, cleans
up backlogs fast. Write for booklet on the
full story.

#¢ Technicon Integrator/Calculator

TECHNICON CHROMATOGRAPHY CORP. *» Ardsley (Chauncey), New York 10502
6 JANUARY 1967 9

Technicon
®

26



NOW AVAILABLE FOR THE FIRST TIME-THE LONG AWAITED, INEXPENSIVE

NEW
COREY-PAULING
SPAGE ¢

FILLING
ATOMIC
MODELS

Note the strength
of the individual
linkages.
Locking connectors
are used
to assure
the planarity of
the amide group.

These new CPK Models were designed by the Atomic

KU lI U N Models Subcommittee of the Biophysics and Bio-
physical Chemistry Study Section of the National In-
stitutes of Health, Washington, D.C. Over 40 scientists
from more than two dozen research centers contributed
to the work of this Committee.

The CPK designs which emerged have been imple-
‘ : mented by the American Society of Biological Chemists

with financial support from the United States National
Science Foundation.

These new CPK Models are offered by Ealing for
immediate delivery from stock:
—Individually
—as Research and Teaching Sets, Protein Sets,
Nucleic Acids Sets and Steroid Sets each in
heavy wooden storage boxes
—as 18 convenient pre-assembled structures
Get your free copy today of the new 32 page CPK
catalog.

—
=
mmm THE EALING CORPORATION

2225 MASSACHUSETTS AVE., CAMBRIDGE, MASS. 02140 « TEL. (617) 491-1515 CABLE: EALING, TELEX: 94-6378
10 SCIENCE, VOL. 155
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Electron micrograph and diffraction pattern taken on the HU-11C showing the crossed lattice images of the (200) planes of gold. The (020) and (200) planes = 2.04'
Angstroms. The (220) plane — 1.44 Angstroms. All important factors such as contamination, stage drift, astigmatism and aberrations must be negligible to achieve
this ultra-high resolution. The HU-11C was operated at an accelerating voltage of 100 KV and an electron optical magnification of 270,000 X. The illumination
was tilted until the three reflections showed nearly equal intensity in the diffraction pattern; then the micrograph was taken.

FROM HITACHI PERKIN-ELMER

THE HU-11G:
LEADER IN A NEW
GENERATION

OF ELECTRON
MICROSCOPES

Here is the highest-resolution electron micro-
scope in the world. The unique electromag-
netic alignment and focusing system, centered
on the objective lens, assures that ultra-high
resolution conditions will be maintained on a
day-to-day basis with unexcelled ease of
operation. Resolution of better than five
Angstroms is guaranteed. Resolution of better
than 1.5 Angstroms has been demonstrated
(see micrograph). Accelerating voltages of 50
KV, 75 KV and 100 KV provided. Magnifica-
tion range: 400 X to 250,000 X. A 125 KV

version of the HU-11C is available. A wide
range of accessories extends the research
capabilities of the HU-11C Electron Micro-
scope. Electron Microprobe Attachment, Image
Intensifier and Electromagnetic High Resolu-
tion Darkfield Attachment are but a few of
the many outstanding accessories available.
For full details, write to: The Perkin-Elmer Cor-
poration, Electron Microscope Dept. 723 Main
Avenue, Norwalk, Conn. 06852.

PERKIN-ELLMER




Recent AAAS Symposium Volumes

#82. Civil Defense

1966. 154 pages, paper. Editor: Henry Eyring. Scientists
report their findings on problems related to modern
warfare and passive civil defense systems.

Price: $4.00. AAAS Member's Cash Price: $3.50.

#81. Environmental Variables in Oral Disease

1966. 328 pages. Editors: S. J. Kreshover, F. J. Mec-
Clure. Contents: Geographical and clinical considera-
tions; the oral environment—nutrition and dental caries;
experimental considerations in oral soft lesions; pre-
natally occurring influences.

Price: $8.75. AAAS Member's Cash Price: $7.75.

#80. Air Conservation
1965. 348 pages. “The result of a 2-year study by the
AAAS Air Conservation Commission, all aspects—socio-
logical, technical, political and biological-—of air pollu-
tion are considered concisely.” (Chemical Processing
for Operating Management, May 1966)
Price: $8.00. AAAS Member's Cash Price: $7.00.

#79. Science in Japan
1965. 496 pages. Editor: Arthur H. Livermore. A broad
and detailed review of recent scientific and technological
developments in Japan.

Price: $13.00. AAAS Member's Cash Price: $11.00,

#78. Man, Culture, and Animals
1965. 304 pages. Editors: Anthony Leeds and Andrew
P. Vayda. “This volume contains articles pertaining to
the relationship between man and animals in different
parts of the world, covering the influence of domesti-
cated and non-domesticated animals on a variety of
cultures.” (Biological Abstracts, 1 February 1966)

Price: $8.00. AAAS Member's Cash Price: $7.00.

#77. Food Quality
1965. 306 pages. Editors: George W. Irving, Jr.,, and
Sam R. Hoover, “It is an excellent, well-edited review
of the agronomical production and processing problems
of the basic commodities, fruits and vegetables, cereals,
dairy products, poultry and eggs, and meat products.”
(Cereal Science Today, November 1965)

Price: $8.50. AAAS Member’s Cash Price: $7.50.

#76. Agricultural Sciences for the Developing Nations
1964. 230 pages. Editor: Albert H. Moseman. “The
book . . . is especially useful because of the author’s
combined experience with the situations and problems
of agriculture in the less developed countries. . . . This
book will be a valuable reference for many years.”
(BioScience, March 1966)

Price: $6.75. AAAS Member's Cash Price: $6.00.

#75. Mechanisms of Hard Tissue Destruction

1963. 776 pages, 430 .illustrations. Editor: R. F.
Sognnaes. “Scientists in the fields of dentistry, medicine,
and zoology presented a multidisciplinary symposium
in 1962, dealing with varied but cognate topics such
as coral reefs, dental caries, deer antlers, osteoclastic
diseases, bone metabolism, chelation. It is a refreshingly
well-planned, well-edited, and interesting symposium.”
(Journal of the American Medical Association, July
1964)

Price: $13.00. AAAS Member's Cash Price: $11.00.

#74. Aridity and Man
1963; 2nd printing, 1965. 604 pages, 98 illustrations.
Editors: Carle Hodge and Peter C. Duisberg. “Best col-
lection of background material . . . well balanced and
highly readable . . . probably the broadest and most
nearly complete treatment of arid lands yet published.”
(Journal of Forestry, May 1964)

Price: $12.00. AAAS Member's Cash Price: $10.00.

# 72. Spermatozoan Motility

1962. 322 pages, 113 illustrations. Editor: David W.
Bishop. “This book is an excellent assemblage of recent
findings and reports of new data relative to the perplex-
ing problem of sperm motility and includes the opinions
and ideas of cytologists, biophysicists, biochemists and
physiologists.” (Journal of Animal Sciences, March 1963)

Price: $7.50. AAAS Member's Cash Price: $6.50.

#71. Great Lakes Basin

1962. 320 pages, 92 illustrations. Editor: Howard 7J.
Pincus. “It is difficult to do justice to all the topics
covered in a book as rich as this one in content, inter-
pretation, and discussion. . . ., Highly recommended to
scientist and layman alike.” (Transactions, Amer. Geo-
physical Union, December 1963)

Price: $7.50. AAAS Members Cash Price: $6.50.

#70. Fundamentals of Keratinization
1962. 202 pages, 136 illustrations. Editors: E. O.
Butcher and R. F. Sognnaes. “This book . . . makes fas-
cinating reading for all clinicians and research workers
interested in keratinising tissues” (British Dental Jour-
nal, 15 January 1963)

Price: $6.50. AAAS Member’s Cash Price: $5.75.

#67. Oceanography
1961; 4th printing, 1966. 665 pages, 146 illustrations.
Editor: Mary Sears. “Oceanography is a milestone in
oceanographic advance, a worthy publication to come
out of the first international congress of its kind.”
(Geographical Review, Vol. 52, No. 3)

Price: $14.75. AAAS Member's Cash Price: $12.50.

British Agents: Bailey Bros. & Swinfen, Ltd.,, Warner House 48 Upper Thames Street, London, E.C.4

Clip out this Form. Fill in and Mail Today

Please send the symposium volumes circled on this form, to:

Circle Volumes American Association for the Advancement of Science
You Wish To 1515 Massachusetts Avenue, NW

Order . . . 82 Washington, D.C. 20005

81 80 79

78 77 76

75 74 72

7 70 67 City ........... ... ... ......

............ State .............. ZipCode ............

Note: Special prices are allowed only to AAAS members for orders submitted directly to AAAS with payment.
Individual membership at $8.50 per year includes a subscription to SCIENCE,
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WhyWocesterTe bought

an EAlI 680 Analog/Hybrid Computer

In its proposal for establishing a hybrid computer
facility Worcester Polytechnic Institute stated, “We
want to give our undergraduate students extensive
contact with modern analog-digital machine combina-
tions. Even though such installations are doing impor-
tant work in R&D and design, they have not yet found
their way into the undergraduate curriculum. We'd like
our students to gain first-hand knowledge of their pow-
erful logic and control capabilities.”

The Institute hopes to produce an enlightened group
of graduates who will: * appreciate computers as being
more than just sophisticated calculators * be aware of
the multitude of possible machine-machine and
machine-man interfaces * understand the- distinction
between the continuous analog variables and the dis-
crete nature of digital machine data * learn a new tech-
nique of computation—hybrid computation—which is
foreseen as ‘“a most powerful tool of the future.”

The EA1 680 System, tied to one of the Institute’s new
digital computers by means of a faculty-designed inter-
face, will permit significant improvements in all engi-
neering courses—chemical, electrical and mechanical
—as well as mathematics and chemistry courses.

Worcester has recently celebrated its centennial.
The new EAI 680 is proof of how the Institute keeps
pace with the times.

.............................................................................

ELECTRONIC ASSOCIATES, INC.

West Long Branch, New Jersey 07764 S-167
Send me your report entitled: “Analog Simulation in Scien-

tific Education” and more information on the 156-amplifier,

EAl 680 Analog/Hybrid computing system.

Name Title

Organization
Address

.............................................................................

I AI®ELECTRONIC ASSOCIATES, INC.
West Long Branch, New Jersey



HERE'S SOMETHING ENTIRELY NEW...

YOU CAN CENTRIFUGE TO 4,950 x G-TO 6,000 RPM

YOU HAVE FULL DIAMETER ACCESS TO ROTOR CHAMBER

YOU CAN BUY THIS NEW CENTRIFUGE FOR JUST $340.00

IT'S THE NEW SORVALE GLC-1

You need a truly automatic, versatile, table-top centrifuge. The new
SORVALL GLC-1 Laboratory Centrifuge is it! This brand-new cen-
trifuge obsoletes all other centrifuges in its range. Angle and hori-
zontal rotors accept a huge variety of tubes and adapters. SORVALL
Gyro-Action Direct Drive, of course, and in addition such features
as removable guard bowl for easy cleaning, automatic run-comple-
tion indicator and the most powerful and reliable motor of any
medium speed centrifuge. Ask about the GLC-1 now. A request for

Bulletin SC-IGLC-1 will bring you all the exciting facts. wvanS O RVALLe.

*Model GLC without tachometer available for $300.00. NORWALK *» CONNECTICUT 06852

14 SCIENCE, VOL. 155
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MAKE DIRECT
ANALYSIS OF
THE RADIOACTIVE
COMPONENTS IN
THE EFFLUENT
FROM YOUR GAS
CHROMATOGRAPH

Now, with Nuclear-Chicago’s BIOSPAN
Model 4998, you can reliably and ac-
curately apply radioisotope techniques
to dynamic gas chromatography. This
new counting system continuously de-
tects and measures the soft beta activ-
ity in the gas phase. Sample com-

6 JANUARY 1967

TH'E BIOSPAN™ MODEL 4998
GAS RADIOCHROMATOGRAPHY SYSTEM:

Will operate with any gas chromatograph.

Is supplied with separate temperature control systems for
the detector and the chromatograph connecting line to
eliminate sample condensation.

Uses a flow-through proportional detector to deliver better
than 60% detection efficiency for both C** and H3.

Operates at the high temperatures—up to 300°C—
required for good chromatographic separation.

Eliminates sample combustion and time-consuming
analysis of individual fractions.

Offers interchangeable 20 ml and 85 ml detectors so that
you can select the best sensitivity or resolution to fit your
specific application.

Affords precise control of sensitivity and resolution
through gas-flow adjustment.

Exhibits less than 2 cpm background per ml of detector
volume.

Chart shows the simultaneous recording of the composition of the effluent
(blacktrace) as measured by thermal-conductivity detectorand of the com-
ponent radioactivity (red trace) as measured by the BIOSPAN Model 4998,

bustion and lengthy preparatory pro-
cesses such as fraction collection are
no longer necessary. With this non-
destructive counting technique, your
sample is available for further analysis.
These operating advantages permit
maximum data-collection efficiency in
minimum time and make your gas
chromatograph an even more useful
analytical tool.

The Model 4998 uses a highly efficient
proportional radiation detector housed
in a shielded enclosure. Both the en-
closure and the connecting lines are
temperature-controlled. A stable, well-
regulated high-voltage supply furnishes
the detector operating voltage.

The flow-through detector has suffi-
cient volume to ensure adequate sta-
tistical accuracy for sample fractions
of low activity, yet it can distinguish
between closely spaced radioactive
peaks. The detector’'s long voltage

plateau gives good long-term counting
stability.

Data readout for the Model 4998 con-
sists of a precision laboratory ratemeter
that is compatible with any Nuclear-
Chicago graphic recorder. The rate-
meter can also be connected to a dual-
channel recorder for simultaneous re-
cording of effluent composition and
component radioactivity on a single
chart. A high-speed digital integrator
is available for continuous presentation
of quantitative data.

For more information on the BIOSPAN
Model 4998, contact your Nuclear-
Chicago sales engineer, or write direct-
ly to us.

©
NUCLEAR-CHICAGO

349 E. Howard Ave., Des Plaines, Iil. 60018

NUC:B-4-228
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measure molecular weight
with ten times greater sensitivity

Coleman offers you a new thermistor osmometer
up to ten times as sensitive as instruments of older
design. Hitachi Perkin-Elmer Model 115 Molecular
Weight Apparatus vastly improves on the accepted
vapor pressure equilibrium technique.

Now you can work with far more dilute solutions—
both aqueous and non-aqueous. And with any num-
ber of solvents. One thermistor assembly serves for
all solutions, eliminating the inconvenience of
changing thermistors. Variable temperature control
permits operation at any chamber temperature from
10° C. above ambient to 70° C.

Gone are many time-consuming steps. No pre-

heating of samples. No visual observation of the
thermistors. You need only one sample dilution
(not four) for an analysis. And Model 115 does
away with repetitive, daily calibration and involved
calculations.

Another major advance: sensitivity remains con-
stant across the entire Model 115 range, from 60 to
23,600 molecular weight, greatly simplifying the
reading of mole concentration.

One purchase price buys all this versatility. No
expensive ‘“‘extras’” needed. Send today for new
Coleman literature on the remarkable Model 115.
Ask for Bulletin SB-307.

=D

COLEMAN

INSTRUMENTS o

MAYWOOD, ILLINOIS 60153

A Division of The Perkin-Elmer Corporation
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This chromatogram (on a GC Recordlng Chart) mdlcates air, water and methanol

And Graphic Controls makes recording charts for 155 other R&D instruments.

Take your choice. Strip, rectangular or circular—over
30,000 different recording charts. For oscillographs,
spectrometers, chromatographs, event recorders and
X-Y plotters. And five different writing methods—heat,
pressure, electro, photo and ink. Special papers too,
like mylar, and translucent vellum. _
That's the kind of selection you get when you order

all your charts from Graphic Controls —THE chart-
maker. You'll save time and money, too.
Specify GC Recording Charts and see for yourself.

C 'RECORDING CHART DIVISION
‘]l GRAPHIC CONTROLS CORPORATION

189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210




New facts to
change a lot of
old ideas

Check out the latest in pre-coated preparative and analytical TLC:
The new E. Merck (Darmstadt) high-capacity, abrasion-resistant glass plates

Fact1

Pre-coated Preparative Layer
Chromatography.

A new fact in itself. For the first time a com-
plete set of apparatus and pre-coated glass
plates are available for separation of larger
quantities—up to 0.5 gm. on a single 20 x 20
cm. plate.

Fact Il

E. Merck Pre-Coated Preparative Silica
Gel plate with inorganic fluorescent
indicator.

Dry layer thickness is 2 mm. Abrasion-resist-
ance is equal to that of Merck pre-coated
analytical glass plates. Because of the remark-
able stability of the layer, conventional pipets
may be used for streaking samples. Packaged
in lots of 12 (20 x 20 cm.).

Fact Il

Seven significant advantages of prepar-
ative TLC over Column Chromatography:

1) Much shorter developing times—less than
one day. 2) Sharper, clearly distinct separa-
tions because of the higher activity of the
layer (smaller particle size range from 10-40
microns). 3) Substances are localized as a
band on one surface, rather than in an unde-
fined area. 4) The procedure requires only a
fraction of the solvent volume necessary for
column separations, and quantities ranging
from 0.01 to 0.5 gm. can be separated on a
single 20 x 20 cm. plate. 5) ldentification of

-

substances is possible after each individual
development (column separations are identi-
fied only after eluting the zones). 6) Zones are
easily removed. 7) Ideal developing conditions
can be selected by rapid pretesting on an ana-
lytical thin-layer plate.

Fact IV

Complete preparative TLC

equipment and chemicals,

The special High Capacity Preparative Appli-
cator that holds up to 450 ml. of slurry and
can coat layers up to 5 mm., thick. Sorbents
with fluorescent indicators. A complete line
of preparative developing chambers (includ-
ing sandwich developing systems), storage
facilities, and the Brinkmann/Heraeus Drying
Oven for preparative size racks and plates.
Extraction Cylinders and Vacuum Zone Collec-
tors in macro and micro versions for recovery
of separated fractions.

FactV

E. Merck (Darmstadt) pre-coated glass
plate for analytical TLC.

Vastly superior in uniformity and homogeneity
of the layers. Abrasion-proof coating is the
hardest yet developed—and it is 250 microns
thick for higher capacity than other previously
available pre-coated systems. Separating char-
acteristics are equivalent to the plate you
make yourself. Unique organic binder may be
used with organic solvents, stains, and char-
ring techniques.

Become up to date.

Please send me the following literature:
O 1. Preparative TLC. [J 2. Pre-Coated Systems for TLC,
[ 3. Catalog on chromatography. (] 4. 1 have the following problem:

‘New Pre-Coated Analytical Glass Plates with
abrasion-resistant layer, stacked in compact
styrofoam containers. Delivered ready-for-use.

Smaller size (5 x 20 cm.) Pre-Coated Analytical
Plates are now available with Silica Gel and
Micro Crystalline Cellulose Powder layers. Also
a pre-scored 10 x 20 cm. plate that can be
broken by snapping into 5 x 20, 10 x 10, or
5 x 10 cm. sizes.

———————— e ——————

Institution:

Street:

City:

State:

Zip:
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INSTRUMENTS
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. . . the Sargent Model LS. Here's the modern
version of a basic !aboratory tool, designed to meet
today’s exacting standards. it combines extreme
accuracy, direct reading on a clear 7% inch scale,
and drift-free performance from an electronic zero
drift circuit. Features that make the Model LS the
most dependable instrument in its class.

Specifications
[ Ranges—Meter: O to 14 pH, graduated each 0.1 pH;
—7001to +700 mv, graduated each 10 mv (Oto = 1400 mv
by zero dispiacement).
Recorder—recommended for use with recorders of 10 mv
to 250 mv full scale range.
Temperature—manual compensation, G 1o 100eC; auto-
matic compensation, 0 to 100°C.
Relative Accuracy*—+0.03 pH within 4 pH of buffer
set point.

it

*Relative to buffer accuracy and assuming

proper standardization technique.
Absolute Accuracy—at meter, =5 mv (£0.05 pH) over
full scale. At recorder outlet, £0.6 mv (£0.01 pH).
Repeatability—pH., £0.01 pH; mv, £0.6 mv.
Input Current—less than 1 x 107 amperes. '
External Resistance Tolerance—accommodates up to
10,000 megohms and still maintains specified accuracy.

Now available in two styles
5-30005 pH Meter—Laboratory Standard, Sargent Model LS. Complete
with $-30072-15. combination universal glass and reference electrode
for full pH range; one bottle 5-30146-10 saturated KCL solution: one
16 oz. bottle $-30141-10B buffer solution pH 7.00: one 16 oz. bottle
$-30141-10A buffer solution pH 4.01; support rod and electrode holder.
For operation from 115 or 230 velt, 50 or 60 cycle A.C. circuits. . . . $330.00|
$-30006-10 pH Meter, Only—Identical to $-30005 pH meter and|
including support rod and electrode holder, but without electrodes and
solutions. Accommodates all types and makes of electrodes....$290.00

ory Standa
rement.

e B

P

Write for more information: specify Bulletin pHL

®
SA R G E N T SCIENTIFIC LABORATORY INSTRUMENTS« APPARATUS « CHEMICALS

E. H. SARGENT & CO.
4647 West Foster Avenue Chicago » Anaheim, Calif. ¢+ Birmingham  Cincinnati « Cleveland
Chicago, lllinois 60630 Dallas » Denver ¢ Detroit  Springfield, N.J. « Toronto, Canada



WITH CONVENTIONAL TECHNIQUES, YOU MUST DECIDE
IN SECONDS IF A SUBSTANCE IS MELTING...

NOW?

WITH THE NEW METTLER FP1 SYSTEM, THE DECISION
IS MADE FOR YOU EXACTLY THE SAME WAY EVERY TIME

The Mettler FP-1 is an automated
instrument for the rapid and pre-
cise determination of melting and
boiling points with complete ob-
jectivity. Results are presented com-
pletely in numerical form, eliminat-
ing the need for interpreting data
from thermometers or tedious ex-
traction of data from charts,

The instrument provides electronic
sensing and automatic selection of
the endpoint, thus removing the
subjective element of human choice
as a source of error. Calibrated to
select the exact melting or boiling
point time after time, it eliminates
the need for the operator’s constant
attention and close visual observa-
tion during the determination.

The Mettler FP-1 can perform three
melting point determinations si-
multaneously under exactly the

22

60X PHOTOMICROGRAPHS

same conditions, presenting the re-
sults of all three determinations
on the same digital readout panel.
Thus, it is the only instrument par-
ticularly adapted to identity deter-
minations by the mixed melting
point method.

Operation of the Mettler FP-1 is
simple and convenient. The oper-
ator uses the simple pushbutton
controls to program the instrument,
inserts the samples, and presses the
start button. The instrument then
completes the determination, and
retains the digital results until re-
set for the next run.

The instrument operates over the
temperature range of —20° to
+300° C. Its electronic tempera-
ture increase program gives it a
precision as high as ==0.1° C. For

sub-ambient operation, its furnace
unit is placed in a cold box.

Dynamics of the melting process
of individual samples can be re-
corded simply by connecting the
Mettler FP-1 to a standard time-
base recorder. A recording of the
melting range is a valuable aid to
estimating the sample’s purity.

Ask your Mettler dealer for litera-
ture describing the new Mettler
FP-1 or request a demonstration or
trial in your own laboratory. Write
Mettler Instrument Corp., 20 Nassau
St., Princeton, N. J. 08540.

SCIENCE, VOL. 15§
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The FASEB Biological Handbooks

.CURRENTLY AVAILABLE

compiled and edited by PHILIP L. ALTMAN and DOROTHY S. DITTMER
prepared under the auspices of the Committee on Biological Handhooks

ENVIRONMENTAL BIOLOGY cisss)

450 CONTRIBUTORS AND REVIEWERS
Size 8 x 11 =+ 694 Pages <+ 10 Sections -
Appendixes of Scientific and Common Names -

- SECTION TITLES

VII. GASES (74 pages)
VHI. WATER (52 pages)
IX. SOLUTES (58 pages)
X. BIOLOGICAL RHYTHMS (44 pages)

190 Tables
4,925 References

l. TEMPERATURE (130 pages)

[I. RADIANT ENERGY (60 pages)

I1l. SOUND, VIBRATION, AND IMPACT (52 pages)
IV. ACCELERATION AND GRAVITY (26 pages)
V. ATMOSPHERE AND POLLUTANTS (61 pages) APPENDIXES (33 pages)
VI. ATMOSPHERIC PRESSURES (50 pages) INDEX (52 pages)

Price postpaid to any part of the world $15.00

BIOLOGY DATA BOOK (1964)
A radical revision and updating of the 1956 Handbook of Biological Data
OVER 10,000 COPIES ALREADY SOLD

CONDENSED TABLE OF CONTENTS

Xl1l. Parasitism (45 pp., 180 refs.)
X1, Materials and Methods (37 pp., 307 refs.)
“It is hard to imagine what significant data on plants and
animals are missing. A most valuable reference book.”
V. Nutrition and Digestion (26 pp., 592 refs.) — American Biology Teacher
VI. Metabolism (27 pp., 302 refs.) o, 'd'lsgou“tj gain,wide acceptance in all biological lib;laries
St f . and laboratories.’ © — Nature
‘x:: gfspéra;;m anc;4c7|rcuflat|on (25 pp.y 349 refs.) %, , . should be a valuable addition to anyone's reference
’ ,°° ,( PP refs.) . library.” . — American Midland Naturalist
IX. B.lologncal Regulators and Toxins (74 pp., 817 refs.) 470 contributors & reviewers . 633 pages
X. Bu;,;l‘&};snr%afls.)and Biochemical Characteristics (65 pp., 155 tables R 6450 references

Xl. Environment and Survival (60 pp., 619 refs.) Price postpaid to any part of the world $10.00

1. ‘Genetics and Cytology (55 pp., 820 refs.)

1l. Reproduction (22 pp., 339 refs.)
i1l. Development and Growth (39 pp., 352 refs.)
IV. Morphology (45 pp., 242 refs.)

GROWTH  including Reproduction
and Morphological Development (1962)

chTENTS: Chromosome Numbers; Linkage Groups, Herita-

BLOOD and OTHER BODY FLUIDS (1961)

CONTENTS: Blood Physical Properties and General Chemical
Components; Blood Electrolytes; Blood Nitrogenous Sub-

bility, and Hybridization; Cells and Tissues; Vertebrate Re-
production; Invertebrate Reproduction; Plant Reproduction;
Prenatal Vertebrate Development; Postnatal Vertebrate Devel-
opment; Plant Development and Comparative Morphology;
Comparative Animal Morphology; Sex Ratios and Life Spans;
Environmental Factors and Growth; Growth Regulators and
Inhibitors.

¢, . . a ‘must’ for everybody involved in quantitative studies
in biological processes.” — Excerpta Medica

“Designed exclusively for reference purposes . . . every effort
has been made to make information on any subject as easily
accessible as possible.” ~— Plant Breeding Abstracts

#, . . a magnificent book filled with much invaluable informa-
tion.” — Modern Medicine

372 contributors & reviewers . 7184 references
608 pages . 154 tables -

$12.50 postpaid te any part of the world

stances; Blood Lipids, Carbohydrates, Miscellaneous Organic
Acids; Blood Vitamins, Hormones, Enzymes; Blood Cells; Blood
Oxygen Dissociation; Blood Arteriovenous Differences; Blood
Acid-Base Balance; Blood Changes; Blood Coagulation; Blood
Groups; Hemolymph; Lymph; Cerebrospinal Fluid; Nerve Elec-
trolytes and Water Content; Fluids of Body Cavities; Body
Water; Urine; Digestive Secretions; Reproductive Secretions;
Fluids During Pregnancy; Milk; Dermal Secretions; Fluids of
Ear and Eye.

“This book is recommended as an essential reference work in
any library used for research.in the medical and biological
sciences.” — Journal of the American Medical Association

¢, .. a very useful mine of factual information.” — Nature
¢, . . warmly recommended.” — British Medical Journal
380 contributors & reviewers . 4491 references
540 pages . 166 tables

$10.00 postpaid to any part of the world

FEDERATION OF AMERICAN SOCIETIES FOR EXPERIMENTAL BIOLOGY

9650 ROCKVILLE PIKE -

BETHESDA, MARYLAND 20014
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first thought
isn't Fisher
SolventS-_;--. i

think again.

You'll always be victorious with Fisher Certified Solvents, because they’re purely first class.

For example, Fisher pesticide residue solvents contain
no impurities that could interfere with your pesticide
analyses. Our dioxane is so pure, no stabilizer is neces-
sary. Typical analyses of heavy metals in our methanol
and acetone are 0.00005%. Write for free Chemical

Index and whichever of our individual brochures you
are especially interested in: dioxane, pesticide solvents,
spectranalyzed solvents, anhydrous ethyl ether, 99+
Mol % solvents. Fisher Scientific Company. 1392 Fisher
Building, Pittsburgh, Pa. 15219, F-585

@

F R FISHER SCIENTIFIC CO.
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bloassay environmental analysns - fission
“and corrosion products analysis _
= activation analysis « neutron absorption
“measurement « radioisotope applications
» complete health physics services and
accessories. '

Caﬂ us: area code 617, 894- 6600 ext. 363.

€ | TRACERLAB

A Division of Laboratory For Electronics, Inc.
~ WALTHAM, MASSACHUSETTS 02154

Film Badge Service ¢ Health Physics * Bioassays » Sources
Nuclear Instrumentation » Radiochemicals « Radioactive Waste Disposal
Radiation Monitoring instrumentation ¢ Isotope Applications
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- % T CONVERTED
. - TO ABSORBANCE
GILFORD DIRECT ABSORBANCE
E . 0000 A 1000 A 2.000 A 3.000 A

Gilford Spectrophotometers utilize a unique principle to measure Absorbance directly.

The second and third decades, severely compressed in % —transmittance instruments, are
fully expanded in Gilford Instruments—for equal accuracy and resolution throughout the
: complete range. Absorbance is presented digitally to 0.001 A —from 0.000 A to 3.000A —
or it can be readily recorded. Concentration is measurable directly over a 1000.1 range

MODEL 240 SPECTROPHOTOMETER

The Model 240 spectrophotometer combines a quality Gilford-designed
‘monochromator with the dependable Gilford photometric system. This
combination has produced an instrument of unusual accuracy, range,
and versatility—simple to operate and highly productive. The optical
system, characterized by low stray light and high UV efficiency, fea-
tures linear wavelength and slit width controls with numerical indica-|
tion. A rugged optical-bench accessory mount and clear, uncluttered
exit aperture plane promote easy alignment and quick interchange of
attachments. The wide range—0.000 to 3.000 A—photometer is «
linear absorbance measuring system of high resolution. Stabilizers
for the photometer and dual-lamp source are contained in a single
solid state supply module. Equipped with a four-position manual cell
positioner.

MODEL 2000 AUTOMATIC SPECTROPHOTOMETER

The Model 2000 is a versatile, all-purpose spectrophotometer of
superior range, stability, and photometric resolution. It is packaged
into two self-contained units: (1) The lamp source, monochromator,
automatic cuvette positioner, and photometer/indicator unit. (2) The
main console with controls, recorder, power source, photometric cir-
cuit, line-voltage regulator, extended cuvette dwell-timer (up to 15
minutes), and circuitry and connections for additional accessories. The
Model 2000 is particularly suited for determining time-dependent
reaction rates and for automatic, quantitative monitoring of effluents
from multiple chromatographic columns or density gradient tubes.
' Other applications include observation of dissolution and polymer-
ization changes, spectrophotometric titration, precision turbidimetry
and colorimetry, large-scale clinical testing, and industrial process
and quality control.

MODEL 300 MICRO-SAMPLE SPECTROPHOTOMETER

The Model 300 is a new concept in precision absorbance spectrophoto-
metry. It is a moderately priced, compact, integrated system whose
photometric range and accuracy, combined with a unique rapid sam-
pling system, provide a versatility and simplicity of operation un-
matched by complex and costly instruments. The unusual capability of
the Model 300 is achieved through the use of three new Gilford ele-
ments: a solid-state photometer, an excellent optical system, and a
vacuum-driven sampling system coupled to a digital absorbance indi-
cator. Accurately metered samples of 500 microliters or less may be
analyzed at a rate of 4 to 6 per minute. The sample cell is filled,
the absorbance measured, and the cell flushed by means of a single
control lever. Absorbance range extends from 0.000 to 2.000A.

Write or call for specifications and quotation.

GILFORD INSTRUMENT LABORATORIES INCORPORATED

Oberlin, Ohio 44074 > Telephone: (216) 774-1041 ® Cable: GILLAB




More capability per dollar!

The ElectroniK 19 instrument gives you more for your

money than any other portable recorder. Here’s why:

e 19 Spans from 100 microvolts to 100 volts full scale
(i.e.,, from 1 microvolt per division to 1 volt per
division).

e Your Choice of 100% or 1000% of Span Zero Positioning.

o 10-Speed Chart Drive System gives speeds from 1 sec./in.
to 10 min./in. with a 1, 2, 5 relationship and an “off”
position between steps. Chart transport permits chart
reroll or positive drive out across table top, and chart
platen tilts to 830° and 45° from vertical.

o Fast Servo Response: Less than 0.5 second full scale;
follows 5 cps. 10 percent full scale sine wave.

e High Accuracy: Span = + 0.259%, of span or 1 microvolt,
whichever is greater. Zero Position: + (0.25 + 0.1 x
suppression ratio) 9%, of span or 1 microvolt.

o Simplified Ink System: Disposable ink cartridge, easily
replaced and primed without “splash.” Manual pen
lifter included.

e Compact Size: Single channel recording 834-inch wide
x 834-inch high x 11l-inch deep case; two-channel
recording in 834-inch wide x 1014-inch high x 11-inch
deep case.

o Lightweight: Single-pen recorder weighs less than 20
pounds; two-pen recorder, less than 29 pounds.
Equipped with comfortable carrying handle and 6-foot
power cord.

e Easy Connections: Front terminals for input.

6 JANUARY 1967

And is it Rugged.

Use the ElectroniK 19 Portable Recorder for differential
thermal analysis and spectrophotometry, with other
chemical analyzers, temperature or other millivolt
sensors, or to check out apparatus and equipment (cur-
rent and voltage levels). Use it on the bench, in airplanes,
boats, or cars—wherever 120 volt, 60 cycle power can be
made available.

Now Available

Order from your local Honeywell office or write
HONEYWELL, Industrial Division, 1100 Virginia
Drive, Fort Washington, Pa. 19034. In Canada,
Honeywell Controls Limited, Toronto 17, Ontario..

For detailed specifications,
Circle No. 162 on Reader’s Service Card.

For Chromatographic Work

The Honeywell ElectroniK 19 Recorder can be factory
modified for chromatographic use by installing a Disc
Integrator and using a chart specially designed for this
application. Send for Honeywell Laboratory Products
Sheet LP-6. Circle No. 163 on Reader’s Service Card.

See the ElectroniK 19 and other Honeywell instruments
at the Pittsburgh Conference on Analytical Chemistry
and Applied Spectroscopy, Penn-Sheraton Hotel, March
6-10, Spaces F-74, F-75, F-76.

Honeywell

Your instrumentation Contractor
from Planning Through Performance
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What price
signal averaging?

Here’s a quick look at the real expense
—in data as well as dollars—of signal-
averaging devices, including our averager,
the Model 7100 Data Retrieval Computer.

s ’_

OATA RITREIVAL COMPUTER

Will you pay for less than excellent resolution?
You will in any signal averager that has a
minimum dwell-time per data point of more
than 39 microseconds. Resolution, after all,
is a function of the number of data points
that can be placed within a region of interest.
Our Model 7100 Data Retrieval Computer
(DRC) uses all 400 of its data points for
signals occurring within as little as 15.6 milli-
seconds. The DRC, therefore. gives much
better resolution than averagers that use only
a fraction of their data points to represent
the signal of interest.

Will you pay for less than total versatility? You
will in any averager that doesn’t have the
built-in capability—without add-on options
—for interval- and time-histogram analysis,
as well as transient-averaging. The DRC wil]
operate in any of these three modes, which
are selected on a front-panel switch.

Will you pay for less than maximum input sen-
sitivity? You will in an averager that needs a
pre-amplifier to accept low-amplitude input
signals. The DRC has 20-millivolt input
sensitivity., So, most of the time, the DRC
requires no added pre-amps.

What should you pay for a basic signal averager?
That’s up to you. But for its price, the DRC
offers you more performance, versatility, and
convenience than any other comparable
signal averager.

The Model 7100 Data Retrieval Computer.
Now available at a new, lower price.

For more information, consult your local
Nuclear-Chicago sales engineer or write to us.

NUCLEAR-CHICAGO
CORPORATION

349 E. Howard Ave., Des Plaines, HIl. 60018 U.S.A.
Donker Curtiusstraat 7, Amsterdam W.
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pillar extended in front of the houses.
Figure 1 (bottom) shows a 200X trace
of the region including the roof and
chimney. Again the flatness of the roof
contours is apparent. The intersymbol
density difference is 0.01 density units
and the scanning aperture is 100 p2.
Apparently the pillar goes behind the
house or stops suddenly at the roof line.
The latter explanation is just too un-
likely especially since the roof line is
not flat. Any faulty exposure or de-
velopment technique would not give
this result.

A further detailed study was made
of the structure of the two luminous
pillars. Figure 2 shows the trace at
20X with a density increment of
0.012 and with a 100-42 aperture.
The appropriate portion of the photo-
graph at the same magnification is
shown for comparison. The wires do
cross the pillars but are not resolved
at this scanning aperture size. Struc-
ture is apparent in the pillar with a
maximum high up. A similar result is
apparent in the other pillar of light on
the right hand side of the photograph
as indicated in Fig. 3.

The indications are that the luminous
pillars constitute a genuine exposure
and are not an artifact of either ex-
posure or development. Unfortunately
no information was available concerning
the characteristic curve of the film so
that the brightness distribution of the
pillars cannot be determined quantita-
tively. However, qualitatively the infor-
mation in Figs. 2 and 3 is meaningful.
Could the luminous pillars be caused
by reflected ground-based lights? The
maximum in each pillar looks too high
up for that. This short note indicates
the validity of the pictures and shows
the usefulness of this particular densito-
metric technique in quantizing photo-
graphic density for the study and evalu-
ation of photographic results. Of
course, this work can give no indication

of the nature or cause of the pillars.

BriaN J. THOMPSON

RoNaALD H. JOHNSON
Technical Operations Research,
Burlington, Massachusetts

The intermittent luminosity occurred
after the tornado had developed; there-
fore, it seems to be a side effect rather
than a cause. The partial vacuum in
the eye of a tornado (which is capable
of lifting an automobile) provides the
path of least resistance for electricity
between the overhead storm clouds and
the earth. It might act as an enormous

vacuum tube, somewhat similar to a
geissler, neon, or fluorescent light tube,
conducting very low density electric cur-
rent' wherever there is a sufficient ac-
cumulation of electricity in the clouds
to make the jump to earth. The dis-
charge is reported to last only a few
seconds; also, some observers were with-
in the luminous area with no ill ef-
fects.

The partial vacuum in the tornado,
together with the difference in poten-
tial between the earth and clouds, ap-
pears to be the direct cause of this
illuminated path of the discharge. It is
conceivable that spiraling supersonic
winds in the eye of the tornado actual-
ly throw the air from the center to-
ward the wall of the core so hard that
additional vacuum is produced in the
center. This augments the partial
vacuum produced by the thermo-
dynamic process at work in the system.

SAMUEL BLAKESLEE ROBERTS
27 Anderson Road,
Greenwich, Connecticut

Early ideas similar to Roberts’ were
advanced by Robert Hare in 1840 when
he was professor of chemistry at the
University of Pennsylvania. In discuss-
ing the tornado problem, he offered
a translation of suggestions made by
Peltier, the French physicist [Amer. J.
Sci. and the Arts 38, 73 (1840)]:

. . . Flashes and fiery balls of sparks
accompanying the tornado, a smell of
sulfur remains for several days in the
houses, in which the curtains are found
discolored. Everything proves that the tor-
nado is nothing else than a conductor
formed of the clouds which serves as a
passage for a continual discharge of elec-
tricity from above.

While we hope that eyewitnesses will
continue to report in as great detail
as possible what they see at the time
of a tornado, we think it is clear that
the most important thing that needs
to be done is to obtain good photo-
graphic evidence of what is going on.
It is our own opinion that we have cer-
tainly not established that the photo-
graph indeed represents the two torna-
does, but it seems that an atmospheric
phenomenon of some kind is probably
present and that further studies are
desirable.

BERNARD VONNEGUT
Arthur D. Little, Inc., Acorn Park,
Cambridge, Massachusetts 02140

JamEes R. WEYER

Weyer Studios,
Toledo, Ohio 43606
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one of our centrifuges is just your speed...

Take your pick. Heavy-duty laboratory machines

or light-weight office units. Standard heads or
angle heads. Fixed speed or variable speed. For
centrifuging capillary tubes or test tubes up to 50 ml.
One of these centrifuges has all the features

you need. All of them are sturdy, compact units
designed to give you years of maximum

service with minimum care.

Ask your Clay-Adams dealer.

@Mdams

New York, N.Y. 10010
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et the Orion 401 in a convenient
ing case from your laboratory
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Orion Research Incorporated g
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Cambridge, Massachusetts 02139
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Publishing without Review

Abelson’s point is very well taken
in his editorial “Information exchange
groups” (11 Nov., p. 727). I am famil-
jar with a number of similar expedi-
ents to beat, so to speak, the system
of adequate review and responsible au-
thorship. He did not mention them, but
there are two other ways to circum-
vent review. One is the publication in
book form of papers given at sym-
posia and the other, the “transactions”
published by some engineering societies.
The latter are open to discussion but,
in the meantime, one can have just
about anything printed. Fortunately,
symposia proceedings are usually very
slow in coming out and are not attrac-
tive as a medium. He also did not
mention a cause for preferment of un-
reviewed and unedited publication me-
dia: the need for gathering what the
trade knows as “brownie points” under
the “Publish or Perish” system.

As I see it, the only solution is
the speeding up of publication in
reputable journals and increasingly
incisive screening. Also, we need ad-
ministrative policies of government
agencies and universities toward the
suppression of quasi-journals. I would
welcome continued editorial focus on
this problem in your columns.

C. H. M. vaN BAVEL
U.S. Water Conservation Laboratory,
4331 East Broadway,
Phoenix, Arizona 85040

Spreading the Gospel

By coincidence, shortly before reading
Van Vleck’s letter (“Population stabili-
zation,” 7 Oct.), I talked to two high
school biology classes about the need
to stabilize human populations. I can
attest that such concepts, including birth
control, were accepted with aplomb by
sophomores. In fact, I am convinced that
the high school biology course is an
ideal place to introduce this problem.
When it follows the study of the simple
principles of animal and plant ecology
such as is found in many texts, especial-
ly the Biological Sciences Curriculum
Study texts, population control is quite
comprehensible to the student. He can
understand why man has instinctively
been so diligent and successful in turn-
ing his efforts to death control, and
has been reluctant to interfere with his
own reproduction. The conflict becomes
apparent and leads to the conclusion

SPEED UP
YOUR RESEARCH

drop L/I Automatic RE-

Just
PIPETS* and Automatic Dilutors
into your reagent bottles. They’ll dis-
pense, transfer, mix, aspirate and di-
lute with a guaranteed accuracy of
1% and 0.1% reproducibility. Be-
cause these two automatic L/I instru-
ments complete any operation in only
a few seconds, you cut your analysis
time 50-95%. And you eliminate the
hazards of mouth pipetting and trans-
fer of reagent from bottle to bottle.

L/I’'s versatile instruments handle
any liquid—acids, alkalies, solvents
and volatiles included—with viscosi-
ties as high as 45 centipoises. Because
there’s no drainage error, you'll get
1% accuracy and 0.1% reproduci-
bility even with viscous liquids.

L/I instruments give you complete
freedom from contamination, require
no change in your methods, and never
need cleaning. Integral air filters keep
reagents pure. Volume? From micro-
liters to deciliters.

Dilutors $89.50, including com-
plete set of tips for highest precision
in all ranges. REPIPETES $47.50.
Immediate delivery in 1, 10, 20, and
50 ml sizes. Please write for details.

* Trademark—(REpetitive PIPETS)

4 LABINDUSTRIES

1802-H Second Street
Berkeley, California 94710
TH 3-0220, Cable LABIND
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that, in order to compensate for our

successful death control, we must in-

troduce a conscious, well planned, and

vigorous program of birth control.
STERLING BRACKETT

R.F.D. 1, Box 165,

Newport, New Hampshire 03773

Hickman’s “Oases for the future”
(4 Nov., p. 612) provides startling data
and interesting speculation regarding
the uses and conservation of our wa-
ter supplies. Human ingenuity is prob-
ably capable of achieving the science-
fiction advances that Hickman dis-
cusses. But it should be recognized that
the primary purpose of such proposals
is to make room for increasing popu-
lations. If, instead of developing such
schemes, men have the courage and
wisdom to direct even a fraction as
much ingenuity, effort, and capital into
a program of population adjustment to
bring the birth and death rates into bal-
ance during the next two or three dec-
ades, the quality of living for individ-
uals and the world generally would be
incomparably better and more attrac-
tive.

C. F. BENTLEY
Faculty of Agriculture,
University of Alberta,
Edmonton, Alberta, Canada

“Krow” Units: A New Evaluation

Considerable  discussion revolves
around the productivity of research
workers and its lack of criteria for
evaluation. It occurred to me that such
productivity could be expressed in some
objective form. This would greatly fa-
cilitate evaluation and also provide
criteria for determining when a unit of
research work is completed. T would
like to suggest that the minimal unit
of research activity which is internally
consistent and illustrates a specific
cause and effect relationship be desig-
nated as one “Krow” unit. I recognize
that there are research activities and
publications which qualify as “Multi-
Krow,” and similarly, the individual
steps or logical progressions which ul-
timately constitute a “Krow” could be
designated as “Milli-Krow,” while the
elemental beginnings of an investigation
(and in some less fortunate circum-
stances, the actual work itself) might
be considered as “Micro-Krow” units.

SHAWN SCHAPIRO
Veterans Administration Hospital,
San Fernando, California 91342
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Especially designed for

STANDARD
SEPHADEX
LABORATORY
COLUMN FOR
DESCENDING
CHROMATOGRAPHY

‘Gel Filtration Chromatography
lon Exchange Chromatography

- SephadeX

Laboratory Columns

RECYCLING
UPWARD FLOW
CHROMATOGRAPHY
WITH NEW

TH
FLOW ADAPTORS

A product of over six years'
research know-how

brings you these “exclusive”
column features:

1 AQUEOUS AND ORGANIC SOLVENT SYS-
TEM COLUMNS—only columns specially de-
signed for use in these chromatographic systems

2 MIXING CHAMBER—of less than 1/10% of
bed volume minimizes sample dilution to insure
optimal zone sharpness for critical separations

3 INERT NYLON OR TEFLON NETTING—on the
sample applicator, bottom endpiece or flow
adaptor eliminates adsorption of biologic material

4 DESCENDING TO RECYCLING OR UPWARD
FLOW-—easily converted by replacing both end-
pieces with new Sephadex Flow Adaptors

S SAMPLE APPLICATOR—distributes the sam-
ple evenly over the bed surface to insure sharp
zones for critical separations and protects as
well as stabilizes the bed

6 SPECIAL DESIGN BED SUPPORT—eliml-
nates troublesome sintered glass disc

AVAILABLE SEPHADEX COLUMNS AND ACCESSORIES

SEPHADEX COLUMNS
AQUEOUS SYSTEMS

ACCESSORIES
Size Cooling Sample Flow
Type cm Jacket Applicator Adaptors
K 15/30 1.5x30 - - -
K 15/90 1.5x80 — —_ -—
K 25/45 2.5%45 - S o]
K 25/45 "lacketed™” 2.5x45 S 8 [¢]
K 25/100 ) 2.5x100 - s o
K 25/100 “Jacketed" 2.5x100 8 8 (o]
K 50/100 “Jacketed" 5.0x100 S - S
SEPHADEX COLUMNS ‘“‘SR"
RESISTANT TO ORGANIC SOLVENTS
SR25/45 2.5x45 - - 8
SR25/100 2.5x100 - - S
S=Standard Accessories O=Optional Accessories

FLOW ADAPTORS*

Flow Adaptors

To fit all K 25 Sephadex Lab, Columns

*Two Flow Adaptors should be used when conducting upward flow or recycling chromatography.

Information Service A comprehensive reference list, abstract cards, and other informa.
tion on Sephadex products are available. Direct inquiries on your letterhead to the local
Pharmacia representative or to: )

PHARMACIA FINE CHEMICALS INC.
800 Centennial Avenue, Piscataway, N. J. 08854
Pharmacia (Canada) Ltd., 110 Place Crémazie, 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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EUROPEAN Manufacturing Branch: Gilson Medical Electronics (FRANCE)
« 69, Rue Gambetta * 95 -Villiers-Le-Bel, France

IBRATE!

VOLUME-COMPENSATED
DIFFERENTIAL
RESPIROMETER

and complete with

an experiment DIGITAL READOUT
in the time i

it formerly took NUMBERS of MICROLITERS
to set up

A calibrated micrometer
returns the manometer
fluid to its balanced
position by movement of
a piston in the enclosed
volume. This obviates the
need for calibration of
glassware and simplifies
calculations.

EXPERIMENTS under AIR:

Standard models connect

the active flasks and one

reference flask to station-

ary volumometers by means

of capillary Tygon®* tubing.

(Not applicable for use with

gases which pass through Tygon.)

EXPERIMENTS under

100% Oxygen, Hydrogen, CO2, etc.
All glass differential

manometers with a reference
flask for each active flask

to eliminate gas penetra-

tion. Fewer stations per unit.

WRITE FOR MAIL!

GILSON MEDICAL ELECTRONICS
Middleton, Wisconsin 53562
or telephone: 608/836/1551

*Tygon is the registered trademark
of the U.S. Stoneware Company
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Science serves its readers as a forum for
the presentation and discussion of impor-
tant issues related to the advancement of
science, including the presentation of mi-
nority or conflicting points of view, rather
than by publishing only material on which
a consensus has been reached. Accordingly,
all articles published in Science—including
editorials, news and comment, and book
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vidual views of the authors and not official
points of view adopted by the AAAS or
the institutions with which the authors are
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Cost-Benefit Competition

Vietnam, the possibility of a tax increase, and uncertainties over
future economic conditions and the amount of federal revenue all
color the budget the President will soon submit to Congress. Military
requirements, fixed charges, and appropriations for education, poverty,
and Great Society programs all have strong claims. Figures are not
yet available on the science portion of the budget, but assuredly the
amount will be smaller than many scientists would like.

Because cost-benefit analysis has proved so useful in the Depart-
ment of Defense, other agencies are now expected to give the Bureau
of the Budget information on the total costs, over several years, and
the expected results of proposed programs. The applied-research agen-
cies clearly have an advantage in this regard over agencies that support
undirected research, and two of the former have recently released
reports that will do them no harm in competing for funds. Project
Hindsight of the Department of Defense (Science, 18 November and
2 December) analyzed the sources of the events and key ideas that
have made our weapon systems as effective as they are. This excellent
study found that research conducted to solve specific. problems has
been highly productive, while undirected research, conducted without
specific applications in mind, has contributed little to modern weaponry.
The original report made it very clear that the analysis dealt only
with weapon developments of the past 2 decades, but some news
accounts which had wider circulation than the report itself overgen-
eralized the results to imply that basic research generally has been
largely a waste of money.

A recent Public Health Service study cited the expected costs and
the prospective savings, in medical and hospital expenses and in in-
creased earnings, of programs to reduce or eliminate venereal disease,
automobile accidents, arthritis, and other health hazards.

If basic research (undirected and largely academic research) is to
receive what advocates consider adequate support, a stronger case must
be made on its behalf. (Last year the National Science Foundation got
no increase over the previous year’s appropriations.) It is impossible
to make dollar-and-cents forecasts of the benefits of a basic research
program which have the apparent precision and assurance of, for ex-
ample, the conclusion that $119 million spent on detection and early
treatment of uterine cervical cancer would save the lives of 34,000
women and a billion dollars in reduced medical expenses and in-
creased earnings.

Because basic research is handicapped in this kind of competition,
we should be more effectively presenting its benefits—all the real
benefits and not just those that can easily be translated into dollars and
cents. I have seen no government-agency report that does this as con-
vincingly as the annual reports of the Carnegie Institution of Wash-
ington. The 1965-66 report starts with an eloquent analysis of the values
of fundamental research and continues with a persuasive account of
specific research conducted in Carnegie laboratories and departments.

The Office of Science and Technology and the National Science
Foundation must take the lead in dealing with the Bureau of the
Budget and the Congress, but there is also work to be done bv scientists
throughout the nation. There are congressmen to talk to and write to.
When new findings are announced, it is good insurance for the future
to make certain that the reporters know that “this work was supported
by a grant from . Agencies and individuals alike must recognize
that there will be only as much federal money fior basic research
as a majority of individual congressmen are willing to appropriate.

—DAEL WOLFLE




NEW MODEL 3375 TRI-CARB”
LIQUID SCINTILLATION SPECTROMETER...

LIl Q Ul D S CINTILL ATIOMN SBPECTRONMETERS
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TR-CARS SCNTELATION SPECTROMETER
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with these exclusive features:

Push-button channel selection for single,
double or triple label experiments; front panel
adjustment permits normalization as required
to retain factory-optimized counting con-
ditions

Patented, volume-independent Automatic
External Standardization using a compound
source of Americium-241 and Radium-226;
choice of Ratio or Count methods of
standardization

Patented, “3+2" counting channel configu-
ration; three completely independent chan-
nels of pulse-height analysis, each with
precision gain control and continuously
adjustable discriminators...two additional
channels exclusively for Automatic External
Standardization

“On-line” electronic computation with con-
tinuous display of count rate and percent
standard deviation; push-button selection of
desired display, and full print control; com-
plete selection of all possible Channel Ratios
IBM Selectric Typewriter data presentation
on continuous pre-printed forms. .. easy to
read, organize and file

Model 3375 gives you these exclusive features
and the latest, reliable integrated circuitry, plus
the outstanding performance that is typical of
all new Tri-Carb Spectrometer Systems. For
complete information see your Packard Sales
Engineer or write for Bulletin 1057U to Packard
Instrument Company, Inc., 2200 Warrenville
Road, Downers Grove, lllinois 60515.
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‘“Can | make the computer do the job?”

When buying a computer, the maost important question
a scientist asks is: "*Can | get it to do the job ?"

In physics, in chemistry, in life and earth sciences,
there have been more than 500 yesses for the PDP-8.

More yesses than for any other real-time, on-line, gen-
eral purpose computer for science,

That should give you confidence. More than 500 other
scientists have written programs that work. The po-
tentialities (and limitations) of the PDP-8 have been
exhaustively explored. There is an active and inter-
ested community of investigators ready to exchange

information, technigues, even programs.

This makes PDP-8 the most immediately approacha-
ble computer you can buy.

Here are some other important questions — and
answers: Q: How much? A: $18,000 complete. Q:
When available? A: 30 to 90 days. Q: How much
speed ? A: 1.5 usec. Q: How much memory ?
A: 4096 12 bit words. Q: Do | get a bear for
added security ? A: Only if requested.

Send for your copy of our 140 hage Small
Computer Handbook and Primer. Free.

COMPUTERS - MODOULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754, Telep!
N.J. s Rochester, N. Y.« Philadelphia
Ont. « Reading, England « Paris,

France « Munich and Cologne, Germany

hone: (617
Huntsville « Pittsburgh « f\-ﬂ(aqu « Denve
» Sydney and West Perth,, Ausiralia « Modules distrit

» New Haven « Washington, D. C. = Parsippany,
Palo Alto « Seattle « Carieton Place and Toronto,
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What your chemists
should know
about our chemist.

-
e ; o
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This is Warner-Chilcott’s new Ro-
bot Chemist—The Automated Test
Tube. If you're a believer in automa-
tion, you should know that:

The Robot can automate up to 120
repetitive wet chemical analyses per
hour. That’s far more work than any
other automated system can turn out!

Equally important, the Robot’s mi-
crometer dispenser pumps and dual-
beam spectrophotometer—combined
with discrete sampling which virtually
eliminates cross contamination—give
you high accuracy and reproducibility.




If you need dependable data, put your
money on the Robot.

MEET THE AUTOMATED
TEST TUBE

Just what is this newest workhorse
for bioanalytical laboratories?

The Robot Chemist is an instrument
that behaves like a chemist. It samples,
dilutes, adds and mixes reagents, in-
cubates, reads, and prints out a test
result. Then, it rinses, washes, dries
itself, and gets ready for the next
sample. All at your command.

You can pick up samples from 20 ul
to 5 ml with 1% accuracy; add up to
7 reagents with 0.5% accuracy; incu-
bate for precise periods of time with
a thermal stability of #0.1°C at 37°C
or =0.5°C up to 95°C; and, measure
through a spectrophotometer range of
340 to 1000 nanometers. It’s ideal for
enzyme and other analyses that re-
quire precise control of variables!

COUPLE THE ROBOT CHEMIST’S
RESULTS TO A COMPUTER

When you're running the Robot

Chemist at full capacity, you’ll get a
printed test result every 30 seconds in
digital form—along with position
sample identification. Computer com-
patibility? Yes.

Get a hard worker like the Robot
Chemist for your laboratory! For more
information, please write to:

WARNER-CHILCOTT
LABORATORIES
INSTRUMENTS DIVISION
200 South Garrard Boulevard
Richmond, California 94804



In your
Laboratorvy...

You have to see a Bausch & Lomb Flat
Field Dynazoom® Microscope perform to get the full
impact of its two new optical systems.

The Dynazoom Achromatic Flat Field System
gives you focal plane sharpness center to edge with all
objectives. When you focus with your Flat Field ob-
jective the whole field of view is crisp, clear and sharp.

Continuously Variable Zoom Magnification lets
you select the power just right for your own eyes and
specimen. While changing magnification with Dyna-
zoom you maintain constant, in-focus, visual contact
with the specimen.

70

Photograph taken in Strasenburgh Pharmaceuticals Research Center,
Division Wallace & Tiernan Inc., Rochester, N.Y,

LET YOUR OWN EYES DECIDE

The sum of Bausch & Lomb Dynazoom and the
Flat Field system is the perfect answer to the most
demanding laboratory microscope challenge. Give
Dynazoom a chance to prove its value. Then you will
fully appreciate what Bausch & Lomb means when we
say “For Better Microvision—Flat Field Dynazoom”.

Ask for a demonstration. Send for brochure 31-185,
Write Bausch & Lomb, 64237 Bausch St., Rochester,
New York 14602,

BAUSCH & LOMB ()
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onoix INDUSTRIAL MART “Vilue:

Products available by mail. Money-back guarantee. Order by Number.
Send check, m.o. or open ‘account to rated firms. $10. minimum order.

The answer depends on your needs and not on
an attempt to dimensionalize sensation. That is,
do you want it small, medium or large? Mini-
freezer solves the small requirement. An island
of cold in a tiny container, Minifreezer is a con-
trolled temperature chamber that can be used
anywhere to save time, effort, money and space.

Consider the advantages of having a self-con-
tained freezer that will take the temperature as
low as —55°C and yet is about the size of a
standard thermos bottle. No trips to a big freezer
— quick freezing of samples where they are
gathered — environmental testing — storage —
you name it. Capacities range from 80 ml to 1500
ml and you can control the temperature set point
directly.

If the dimension of cold for your needs runs
around the size of a cocktail shaker, you ought
to see the Minifreezer. Catalogs on request. Cock-
tails, if you are brave enough to ask for a
demonstration.

SCIENTRONICS INC.

SUBSIDIARY \ OF HOKE INC.

2 TENAKILL PARK /CRESSKILL, N. J.
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NEW . . . TRANSPARENT
CRYSTAL MODELS

Set of 15 Basic Symmetries with Built-in
Crystallographic axes. For lab study, exhi-
bition, demonstration. Colored threads
built into each precision-made hollow
plastic model show position of all axes.
Easily marked with china pencil. Cube
measures 13,”—14 others (see at left) in
proportion. Packed in poly bags separately
in compartmental wooden case. $64.00 ppd.
Order #70,821W, EdmundMSclentiﬂc Co.,

. Barringotn, New Jersey 08007.

DESCRIPTIVE GEOMETRIC
3-D FIGURES

Unique new text greatly simplifies sub-
Ject. Original approach quickens and in-
creases comprehension. Reader actually
gees 2-color illustrations in sharp 3-D.
Contains 284 anaglyph & 235 reg. figures.
Forms basis for engineering drawings. Ex-
cellent help at any level of technological
instruction. Covers Solid Geometry, Curves
& Surfaces, Intro. to Atonometric & Per-
sg:ctive Drawings, etc. Imported, 196 p.,
91%” x 6%"”. Two viewers incl. $12.50
PPd. Order #9377TW. Edmund Scientific
Co., Barrington, New Jersey 08007.

NEW MODEL
DIGITAL COMPUTER
8olve problems, tell fortunes, play games
with miniature version of giant electronic
brains! Adds, subtracts, multiplies, shifts,
complements, carries, memorizes. Colored
plastic parts easily assembled. 12” x 314"
X 4%"”. Incld. step-by-step assembly dia-
grams, 32-p. instruction book covering
operation ' computer language (binary sys-
tem programing, problems & 15 experi-
ments. $5.98. Ppd. Order stock #70,633W.
Edmund Scientific Co., Barrington, N. J.

DUPONT PLAS%II(% LIGHT GUIDE

Experiment with amazing new plastic fiber
optic light guides. 1001 uses for mfrs., ex-
perimenters, hobbyists. Use for exciting
new projects and products. Guides trans-
mit light same as wire conducts electricity.
Use to illuminate remote areas, multiple
locations from single source, confine light
to small areas, conduct sensing and con-
trol systems. Incl, 2 guides, source, lens,
dyes, connectors. $10 ppd. Order No.
70,855W. Edmund Scientific Co., Bar-
rington, New Jersey 08007,

WOODEN SOLID PUZZLES

Here’s a fascinating assortment of 12 dif-
ferent puzzles to provide hours of pleasure
and stimulate ability to think and reason.
Animals and geometric forms. Take them
apart and reassemble them. Lots of fun for
the whole family—young and old. Will test
skill, patience and ability to solve prob-
lems. Order yours now. 8’3.00 ppd. Order

No. 70,205W. Edmund Scientific
Company, Barrington, New Jersey 08007,

NEW THERMOELECTRIC COOLING
STEM

Complete, solid state unit. Amazingly ver-
satile. Excellent for experimental uses in
industry, universities, research labl Sf-
lent, motionless. Simple to operate. No
moving parts to wear out. No fluid leak-
age. At 80°F. ambient temp., unit pumps
up to 35 BTU/hr., yet keeps transfer bar
at 25°F.—can_be cooled to 13°F. Save
thousands of dollars in producing proto-
types, mock-ups, models. Ideal as spot
ooler in instruments, electronic and other
industrial equipment. Wt. 8 lbs. Full inst.

2. Ppd. Order #70,818W. Edmund
;)iscin%r;tiﬂc Co., Barrington, New Jersey

SCIENCE TREASURE CHESTS

Hundreds of thrilling experiments plus
a Ten Lens Kit to make telescopes, mi-
croscopes, etc. Incl.: extra powerful mag-
nets, polarizing filters, compass, one-way
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tal growing kit, electric motor, molecu-
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clay topsoil have established its degrada-
tion by soil microorganisms. The herbi-
cide does not affect the nitrogen me-
tabolism of the soil microorganisms but
above 1 part per million the respiratory
activity of the soil is enhanced. The
relation between photosynthesis, photo-
respiration, and dark respiration in
plants continues to be of interest to
a number of groups across Canada.
B. Tregunna (Vancouver) commented
that among a variety of algal species
dark respiration is inhibited during pho-
tosynthesis and in many is not replaced
by photorespiration. F. Poskuta and
G. Krotkov (Queens, Kingston) and
C. D. Nelson (Simon Fraser, Van-
couver) observed that dark respiration
is a different process from photorespira-
tion in spruce seedlings and in de-
tached leaves of a number of higher
plants. DCMU inhibits photosynthe-
sis, stimulates dark respiration, but has
no effect on photorespiration. Increas-
ing the oxygen concentration in light
stimulates photorespiration, whereas the
dark respiration component is almost
unaffected. Of further interest is the
marked stimulation of photorespiration
in blue light but not in the red. Among
several papers presented on transloca-
tion, P. V. Rangnekar and D. Forward
(Toronto) found very slow rates of
C14 movement from the branches to
the stems of red pine. The main utiliza-
tion of translocated C!4 in the stems
appears to be in the formation of new
tracheids. P. Trip and P. R. Gorham
(N. R. C., Ottawa) fed tritiated sucrose
to mature Cucurbit leaf - blades and
found tritium movement confined to
phloem tissue. M. Suzuki and D. C.
Mortimer (National Research Council,
Ottawa) found no correlation between
sugar gradients and translocation in the
sugar beet. Changes in sugar gradients
with the development of leaf blades do
not alter the smooth linear patterns of
translocated sucrose from the blade to
the root.

Officers of the society elected for
1966-67 were: president, D. C. Morti-
mer (National Research Council, Ot-
tawa); vice president, F. R. Forsyth
(Department of Agriculture, Kentville);
secretary-treasurer, D. T. Canvin
(Queens University, Kingston); eastern
director, A. R. A. Taylor (University
of New Brunswick, Fredericton); west-
ern director, E. B. Tregunna (Univer-
sity of British Columbia, Vancouver).

JoHN A. WEBB
Biology Department,
Carleton University,
Ottawa, Canada
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Salivary Secretion

By virtue of its functional versatil-
ity, the salivary gland continues to
attract the attention of an unusual
variety of experimental biologists.
Three aspects of'salivary gland activity
—secretion of electrolytes and enzymes,
biochemical differentiation, and neural
regulation of secretion, differentiation,
and growth—were extensively consid-
ered by a gathering of physiologists,
pharmacologists, biochemists, and pa-
thologists at an International Confer-
ence on Mechanisms of Salivary Secre-
tion and Their Regulation held in
Birmingham, Alabama, at the Univer-
sity of Alabama Medical Center, 9-11
August 1966.

Two major problems which cur-
rently engage workers in secretion of
electrolytes are, first, determining the
loci in the gland at which transfer
of salts occurs and, second, elucida-
tion of the transport mechanisms in-
volved. J. A. Young (Free University
of Berlin) presented impressive new
results from micropuncture and per-
fusion studies of the submaxillary
gland in the rat. An isotonic, plasma-
like, primary secretion occurs in the
acinar-intercalated duct region of the
gland. Ductal reabsorption of sodium
and secretion of potassium are as ac-
tive processes. An interesting new
regulatory pathway, involving cen-
trally located osmoreceptors, was re-
ported for electrolyte and water secre-
tion by H. Yoshimura (Kyoto Pre-
fectural University of Medicine).

A. S. V. Burgen (University of
Cambridge) discussed cellular mecha-
nisms involved in transport of electro-
lytes, while L. H. Schneyer (University
of Alabama Medical Center) described
an in vitro slice system in which some
cellular aspects of secretion of potas-
sium in vivo could apparently be dupli-
cated. The role of Na+-, K+-stimulated
adenosine triphosphatase in providing
a biochemical basis for active transport
was reported by A. Schwartz (Baylor
University College of Medicine).

When the concept of humoral
transmission was introduced many
years ago, support for this was partly
based on experimental findings from
salivary glands, since these were known
to have both a parasympathetic and
sympathetic nerve supply. Indeed,
most of the transmitter substance in
salivary gland seems to reside in the
nerves in the gland (I. Nordenfelt,
University of Lund). This autonomic
nerve supply apparently regulates a
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variety of processes in the glands,
and the mechanisms of control are
still not well understood. For example,
secretion of saliva is certainly con-
trolled by the autonomic nerves; yet
in some glands secretion occurs spon-
taneously, even in the presence of au-
tonomic blocking agents. This aspect
was discussed by N. Emmelin (Uni-
versity of Lund) and compared with
secretion after denervation. Glands
which do not ordinarily secrete in the
absence of nerve stimulation become
sensitized after denervation and secrete
(paralytic secretion) whenever the level
of catecholamines becomes elevated
in the blood. However, these glands
may also secrete in response to an in-
creased leakage of acetylcholine from
degenerating nerve fibers (degeneration
secretion) which endures for some time
after postganglionic, parasympathetic
denervation. The development of sensi-
tivity in the gland after denervation is
quite enigmatic.

The autonomic nerve supply also
regulates the blood flow to the glands.
This flow is adjusted to the level of
secretory activity. Some investigators
have concluded that vasomotor control
in the glands is not directly attributable
to the nerves. M. Schachter (University
of Alberta) disputes this. He has shown
that the proteolytic enzyme, kallikrein,
which has been implicated in vasomo-
tor control, does not produce effects
which duplicate the rapid adjustments
in blood flow normally observed when
stimulation to a gland is started or
stopped.

A significant function of the auto-
nomic innervation which is currently
receiving wide attention involves regu-
lation of the morphological and func-
tional status of the gland and even
regulation of its postnatal growth and
differentiation. C. Schneyer and H. D.
Hall (University of Alabama Medical
Center) and H. Wells (Harvard School
of Dental Medicine) discussed the
controversial role of gland activity as
distinct from trophic nervous influences
in this function. Both groups of in-
vestigators find that the level of secre-
tory activity induced by nerve stimula-
tion is an important regulatory factor
in maintaining normal growth and func-
tion. However, they are less certain of
the role of trophic factors not related
to the secretory activity. Cellular mech-
anisms of regulation of normal growth
and morphology are even less easily
understood. Wells suggested a possible
role of cyclic adenosine monophos-
phate; G. Seifert (University of Ham-
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burg) proposed a connection between
B receptors and DNA synthesis, for
sympathetically induced effects.

Biochemical differentiation = was
discussed by R. Kulka (Hebrew Uni-
versity of Jerusalem), W. Rutter, P.
J. Keller, L. M. Sreebny (University
of Washington), and L. C. U. Jun-
queira (University of Sao Paulo).
Kulka finds that differentiation, with
regard to formation of digestive
enzymes by embryonic chick pancreas,
occurs in separable phases. Surprising-
ly, secretion of the differentiating
enzymes could be obtained in vitro
from embryonic pancreas even before
the later differentiation stage was com-
plete.

Several interesting new hormonal
relationships were presented. Shannon
(USAF School of Aerospace Medicine,
Texas) suggested that in some circum-
stances steroid levels in saliva can
be pathognomic; Kraintz (University of
British Columbia) reported a paradoxi-
cal increase in calcium of submaxil-
lary saliva and gland, in rat, after
parathyroidectomy.

Attendance at the conference was
by invitation and was limited to 30
participants. The papers and discussion
will be edited by Leon H. Schneyer
and Charlotte A. Schneyer and pub-
lished by Academic Press as a book
entitled Mechanisms of Salivary Secre-
tion and Their Regulation.

This was the second international
conference to be devoted to aspects
of salivary secretion and like the first,
4 years before in Seattle, was sup-
ported by the National Institute of
Dental Research. .

LeoN H. SCHNEYER
Department of Physiology and
Biophysics, University of Alabama
Medical Center, Birmingham

Forthcoming Events

January

23-25. Aerospace Science, S5th mtg.,
American Inst. of Aeronautics and Astro-
nautics, New York, N.Y. (Manager of
Public Information, AIAA, 1290 Sixth
Ave., New York 10019)

23-25. Society of Thoracic Surgeons,
mtg., Kansas City, Mo. (F. X. Byron,
Society of Thoracic Surgeons, City of
Hope Medical Center, 1500 E. Duarte
Rd., Duarte, Calif. 91010)

23-27. Relativistic Astrophysics, symp.,
New York, N.Y. (A. G. W. Cameron,
Belfer Graduate School of Science, Ye-
shiva Univ., New York 10033)

24-27. Comparative Pharmacology, in-
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tern. symp., Natl. Inst. of Health, Bethes-
da, Md. (G. J. Cosmides, Room 5B29,
Bldg. 31, NIH, Bethesda 20014)

25-27. American Crystallographic As-
soc., mtg.,, Georgia Inst. of Technology,
Atlanta, (W. L. Kehl, Gulf Research and
Development Co., P.O. Drawer 2038,
Pittsburgh, Pa. 15230)

25-27. American Mathematical Soc.,
73rd annual mtg., Houston, Tex. (The
Society, P.O. Box 6248, Providence, R.I.
02904)

25-28. American Group Psychotherapy
Assoc., New York, N.Y. (Mrs. M. Schiff,
1790 Broadway, New York 10019)

26-28. Mathematical Assoc. of Amer-
ica, 50th annual mtg., Houston, Tex. (H.
L. Alder, Univ. of California, Davis)

28-30. Radiology, southern conf., Point
Qlear, Ala. (M. Eskridge, P.O. Box
4097, Mobile, Ala.)

28-1. American Acad. of Allergy,
Phoenix, Ariz. (J. O. Kelley, 756 North
Milwaukee St., Milwaukee, Wis. 53202)

29. Mossbauer Effect Methodology, 3rd
annual symp., New York, N.Y. (P. A.
McNulty, New England Nuclear Corp.,
575 Albany St., Boston, Mass. 02118)

29-3. Power, mtg., Power Group, Inst.
of Electrical and FElectronics Engineers,
New York, N.Y. (E. C. Day, IEEE, 345
E. 47 St.,, New York 10017)

30. American Soc. of Heating, Refrig-
erating, and Air Conditioning Engineers,
semi-annual mtg., Detroit, Mich. (Miss
J. 1. Szabo, 345 E. 47 St., New York
10017)

30-1. Personnel Radiation Dosimetry,
symp., Chicago, Ill. (J. H. Pingel, Ar-
gonne Natl. Laboratory, Bldg. 301, 9700
S. Cass Ave., Argonne, Ill. 60439)

30-2. American Physical Soc., annual
mtg., New York, N.Y. (The Society, Ex-
ecutive Secretary, Columbia Univ., New
York 10027)

30-2. American Assoc. of Physics
Teachers, New York, N.Y. (A. B. Arons,
Physics Dept., Amherst College, Amherst,
Mass.)

30-3. Zodiacal Light and the Inter-
planetary Medium, intern. symp., Hono-
lulu, Hawaii. (F. E. Roach, Aeronomy
Lab., Inst. for Telecommunication Sci-
ences and Aeronomy, Environmental Sci-
ence Services Administration, Boulder,
Colo. 80302)

31-2. Ciba Foundation symp. on Cell
Differentiation, I.ondon, England. (Ciba,
41 Portland Pl.,, London W.1)

31-3. Reinforced Plastics, 22nd conf.,
Soc. of the Plastics Industry, Washington,
D.C. (The Society, 250 Park Ave., New
York 10017)

31-4. American College of Radiology,
mtg., Los Angeles, Calif. (American Col-
lege of Radiology, 20 N. Wacker Dr.,
Chicago, Il1.)

February

1-3. Southwestern Federation of Geo-
logical Soc., Hobbs, N.M. (American
Assoc. of Petroleum Geologists, P.O. Box
979, Tulsa, Okla. 74101)

1-3. Neural Regulation of Food and
Water Intake, conf., New York, N.Y. (P.
J. Morgane, Communication Research
Inst., 3430 Main Highway, Miami, Fla.
33133)
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4-11. Pan American Medical Women’s
Alliance, 10th congr., Lima, Peru.. (R.
Quiroz B., Los Castanos 395, San Isidro,
Lima)

5-6. American Soc. for Testing and
Materials, natl. symp., Toronto, Ont., Can-
ada. (ASTM, 1916 Race St., Philadelphia,
Pa.)

5-10. American Soc. for Testing and
Materials, winter mtg., Detroit, Mich.
(ASTM, 1916 Race St., Philadelphia, Pa.)

6-7. American Chemical Soc., 2nd Mid-
Atlantic mtg.,, New York, N.Y. (S. M.
Gerber, Ciba Co., Fairlawn, N.J. 07410)

6-8. Flight Test, Simulation, and Sup-
port, conf., Cocoa Beach, Fla. (Meetings
Manager, American Inst. of Aeronautics
and Astronautics, 1290 Sixth Ave., New
York 10019)

6-8. Society of Rheology, winter mtg.,
Santa Barbara, Calif. (M. C. Shen, North
American Aviation Science Center, 1049
Camino Dos Rios, Thousand Oaks, Calif.
91360)

7-8. Sanitary Engineering, 9th conf.,
Urbana, Ill. (J. H. Austin, 203 Engineer-
ing Hall, University of Illinois, Urbana
61801)

7-9. Institute of Electrical and Elec-
tronic Engineers, winter conv., Los An-
geles, Calif. (Office of Technical Activities
Board, 345 E. 47 St.,, New York 10017)

8-10. Canadian Inst. of Surveying, an-
nual mtg., Ottawa, Ont. (Secretary, 157
McLeod St., Ottawa)

13-17. Australia-New Zealand Conf.
Soil Mechanics and Engineering, 5th mtg.,
Auckland, New Zealand. (P. W. Taylor,
Conf. Secretary, P.O. Box 6422, Auck-
land)

14--19, Triplet State, symp.. American
Univ. of Beirut, Beirut, Lebanon. (A. B.
Zahlan, American Univ. of Beirut)

15-16. Electron Probe Microanalysis,
conf., London, England. (Institute of
Physic and the Physical Soc., 47 Belgrave
Sq., London, S.W.1)

15-17. Solid-State Circuits, intern. conf.,

Philadelphia, Pa. (V. 1. Johannes, Room"

3E-323, Bell Telephone Labs., Holmdel,
N.J. 07733)

15-24. Scientific and Technical Films,
4th intern. festival, Brussels, Belgium.
(Centre Universitaire du Film Scientifique,
50 Ave. F. D. Roosevelt, Brussels 5)

16-18. American Educational Research
Assoc., New York, N.Y. (L. Walters, 1201
16 St., NW, Washington, D.C. 20036)

17-18. Thyroid, 3rd Midwest conf., Co-
lumbia, Mo. (Executive Director, Continu-
ing Medical Education, M-176 Medical
Center, Univ. of Missouri, Columbia
65201) )

18-22. American Acad. of Allergy. 23rd
annual mtg., Palm Springs, Calif. (Execu-
tive Secretary, 756 N. Milwaukee St., Mil-
waukee, Wis. 53202)

19-23. American Inst. of Mining, Metal-
lurgical and Petroleum Engineers, annual

mtg.,, Los Angeles, Calif. (Executive Sec-

retary, 345 E. 47 St.,, New York 10017)
19-25. Biochemistry, Chemical Inst. of

Canada, conf., Ste. Marguerite, P. Q.
(General Manager,” 48 Rideau St., Ottawa
2, Ont.)

20-25. American Acad. of Forensic Sci-
ences, mtg., Honolulu, Hawaii. (S. R. Ger-
ber, 2153 Adelbert Rd., Cleveland, Ohio
44106)
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how to get
a quick tan

Or arctan for that matter. Trignometric functions are solved in
a few seconds on Mathatron, the $5,000 digital computer.

Mathatron understands algebra — your language. Just tap in
the expression the way you would write it. Use power-of-10 ex-
ponents, parentheses, square roots, decimal points. Answers from
the tape printer are in decimal, with the point in the right place.

Mathatron is expandable, like the big computers. When you
need it you can add memory, prewired programs, remote key-
board, paper tape reader/punch, or page printer. But you may
prefer to keep yours small. It's a personal thing.

Over 80% of Mathatron owners have access to a big computer,
but they prefer quick answers. Write us for the whole story.

mathatron: Program memory, 24 to 480 steps ® Addressable storage, 4 to 88 registers
® 9 significant digits, exponent, and sign ® Number range =10 1% to 10'5% e Speed
100 accumulations per second @ Optional prewired programs for special applications.

'MATHATRONICS
a division of Barry Wright Corporation

241 Crescent Street, Waltham, Massachusetts 02154, Telephone: 617-893-1630
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0SCILLOSCOPE

BIO—AMPLIFIER

STIMULATOR

COMPACT e ECONOMICAL o VERSATILE

L D
O @

NERVE REACTION

POTENTIAL

~
>

PLANT CELL MUSCLE FIBER
POTENTIAL

POTENTIAL

PB-3 SCOPE SPECIFICATIONS

VERTICAL AMPLIFIER

BAND RISE
WIDTH SENSITIVITY TIME IMPEDANCE | ACC.
Oscilloscope
1 Meg—
Oscilloscope :
D.C. 1o |50 MY to5OV/CM|  less Single End
.’0-0 'KC than Bio-amplifier +59%
Bio-amplifier in 7 pusec. 20 Megs—
10uV/CM to Balanced
100 MV/CM 10 Megs—
. Single End
TIME BASE CRT STIMULATOR PHYSICAL
TRIG- Amplitude
SPEED | GERING | DIA. | PHOSPHER |.04 to 100 volt| DIM. & WT.
10 usec. [internal or| 57 P7 frequency 1147 x18"x12”
CM. | External (Filters | 1 to 1000 cps 45 Ibs.
to Slope, available) Duration
1 sec/em| -+ or — .04 to 32 ms
Catalog Number 7092—680 Price $750.00

For 115 Vac 50-60 cycles 90 watts

Accurate! Reliable! Versatile!

ROYSON

Electronic
Integrator-

VOLTAGE to PULSE RATE CONVERTER for:

= Flow Totalizing—from 4 to 20 Ma signal;

10 to 50 MYV signal

m KW and Ampere Hour Totalizing

® In and Out Power Totalizing

® Megawatt Hour Totalizing

m Average Computing

= Analog to Digital Conversion
This exceptionally accurate ROYSON instrument offers:
a complete floating system with input and output

isolated from the ground, line and each other; long
term stability; a wide choice of inputs and outputs.

|
l
|
|
|
|
|
|
]
|
|
|
|
|
Typical Inputs: D.C. volts; D.C. millivolts; D.C. amps; !
D.C. ma; slidewire or pot position }
|

|

{

|

I

I

|

|

|

-

Digital Output (counts per minute): self-contained
counter; remote counter; pre-determining counter; elec-
tronic counter; eput meter

With available transducers you can integrate: AC KW
Hours ® AC Ampere Hours or Minutes ® Pneumatic
Pressure Signals m Mechanical Position ® Temperature

Write, wire or call us today

ROYSON ENGINEERING COMPANY

HATBORO, PA. Phone: (215) OS5-2800

T

Manufacturers & Dlslnbulorx of Scientific Equlpment

4 6ih s Byrd Sireels — Richmond, Virginia

For additional information___ write for Bulletin PB2-65

@ OVER 30 YEARS OF SCIENTIFIC ACHIEVEMENT

RADIOACTIVE SOURCE DIVISION

THE

SOURCE

And that's what Baird-Atomic is — the most dependable
source for alpha, beta, and gamma sources and standards
(either calibrated or uncalibrated) to accommodate the
requirements of science, industry, and education.
Auvailable for immediate “off-the-shelf” delivery or custom-
prepared to individual customer specifications!

FREE 12 PAGE CATALOG

Write or call today for our
free 12-page Catalog
. listing a wide range
- of products, and
: price information!

E BAIRD-ATOMIG | 33 universiry 8D, CAMBRIDGE, MASS. 02138 Tel. 617 864-7420
. SALES OFFICES IN MAJOR CITIES. AND EUROPE
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NEW BOOKS

(Continued from page 66)

Misperception and the Vietnam War.
Ralph K. White. Soc. for the Psycholog-
ical Study of Social Issues, Ann Arbor,
Mich., 1966. 171 pp. Paper, $1.50. Journal
of Social Issues, vol. 22, No. 3.

Missions to the Niger. vol. 2, pts. 1 to
3, The Bornu Mission, 1822-25. E. W.
Bovill, Ed. Published for the Hakluyt So-
ciety. Cambridge Univ. Press, New York,
1966. pt. 1, 320 pp.; pt. 2, 302 pp.; pt.
3, 212 pp. Illus. Set, $25.

Modern Genetics. Haig P. Papazian.
Norton, New York, 1966. 370 pp. Illus.
$7.50.

Nebraska Symposium on Motivation,
1966. David Levine, Ed. Univ. of Ne-
braska Press, Lincoln, 1966. 219 pp. Illus.
Paper, $2.75; cloth, $5.95. Six papers.

Modern Optical Engineering: The De-
sign of Optical Systems. Warren J. Smith.
McGraw-Hill, New York, 1966. 490 pp.
Tllus. $15.

Molecular Physics of Boundary Friction.
A. S. Akhmatov. Translated from the
Russian edition (Moscow, 1963) by N.
Kaner. S. 1. Ben-Avraham, Translation
Ed. Israel Program for Scientific Transla-
tions, Jerusalem; Davey, New York, 1966.
492 pp. Illus. $19.

The Nature of Perceptual Adaptation.
Irvin Rock. Basic Books, New York, 1966.
303 pp. Illus. $8.50.

Nobel Lectures in Chemistry. vol. 1,
1901-21. Published for the Nobel Founda-
tion. Elsevier, New York, 1966. 422 pp.
Illus. Set of three volumes, $85.

Non-Compact Groups in Particle Phys-
ics. Proceedings of a conference (Milwau-
kee, Wis.), May 1966. Yutze Chow, Ed.
Benjamin, New York, 1966. 224 pp. Illus.
$12.50. Eleven papers.

Opencast Mining, Quarrying and Allu-
vial Mining. Proceedings of a symposium
(London), November 1964. Sponsored by
Institution of Mining and Metallurgy, In-
stitution of Mining Engineers, and Insti-
tute of Quarrying. J. H. Taylor, Ed. El-
sevier, New York, 1966. 786 pp. Illus.
$19. Thirty-four papers

Optimal Shutdown Control of Nuclear
Reactors. Milton Ash. Academic Press,
New York, 1966. 183 pp. Illus. $8.50.
Mathematics in Science and Engineering,
vol. 26.

Orientation Effects in the Mechanical
Behavior of Anisotropic Structural Ma-
terials. Symposium presented at the Fifth
Pacific Area National Meeting (Seattle,
Wash.), October—-November 1965. Ameri-
can Soc. for Testing and Materials, Phil-
adelphia, 1966. 96 pp. Illus. Paper, $7.75.
Five papers.

The Origins of CSIRO: Science and the
Commonwealth Government, 1901-1926.
Sir George Currie and John Graham.
Commonwealth Scientific and Industrial
Research Organization, Melbourne, 1966.
215 pp. Illus. $4.

Perceptual Development in Children.
Aline H. Kidd and Jeanne L. Rivoire, Eds.
International Universities Press, New
York, 1966. 568 pp. Illus. $12.50. Seven-
teen papers.

Plant Physiology. Henrik Lundegardh.
Translated from the second German edi-
tion (Jena, 1960) by F. M. Irvine. W. O.
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| How Much Better
Is MC&B .
SPECTROQUALITY 2

o

Typical curves show the
superiority of Spectroquality
Solvents to other solvents sold
for spectrophotometric use.
They are manufactured to
higher quality standards using
special techniques developed
by MC&B to assure maximum
transparency, freedom from
excessive residues and
moisture. Spectroquality is
recognized internationally as
the finest and most com-
plete line of solvents for
spectrophotometry and
fluorometry.

suggestion:

R _ ______ Write for this 52-page hook
vl seecrmoauatry sowvos EEEEERERIERE . giving Spectra, Physical Prop-
e fovioaiinis erties, Specifications and
- Typical Uses of 46 MC&B
Spectroquality Solvents.

A time-saving book containing

detailed information to aid the
spectroscopist and researcher in
selecting the best solvent for each
application. Phone or write for
your free copy.

Division of The Matheson Co., Inc.
Norwood (Cincinnati), Ohio; East Rutherford, N. J.; Los Angeles
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James, Translation Ed. Elsevier, New
York, 1966. 563 pp. Illus. $37.50.

Physiology of Echinodermata. Richard
A. Boolootian, Ed. Interscience (Wiley),
New York, 1966. 840 pp. Illus. $45.

The Plains of Camdeboo. Eve Palmer.
Viking Press, New York, 1966. 320 pp.
Illus. $6.

Polymerization by Organometallic Com-
pounds. Leo Reich and A. Schindler. In-
terscience (Wiley), New York, 1966. 750
pp. Illus. $25.

The Principles of Chemical Equilibrium:
With Applications in Chemistry and Chem-
ical Engineering. Kenneth Denbigh. Cam-
bridge Univ. Press, New York, ed. 2,
1966. 516 pp. Illus. Paper, $3.95; cloth,
$9.50.

Principles of Coherent Communication.
Andrew J. Viterbi. McGraw-Hill, New
York, 1966. 333 pp. Illus. $13.50. Mc-
Graw-Hill Series in Systems Science.

The Principles of Lubrication. A.
Cameron. Wiley, New York, 1966. 605
pp. Illus. $24.

Protein Biosynthesis and Problems of
Heredity, Development, and Ageing. Zh.
A. Medvedev. Translated from the Rus-
sian edition (Moscow, 1963) by Ann
Synge. Plenum, New York, 1966. 606 pp.
Illus. $25.

Psychoanalysis: A General Psychology.
Essays in honor of Heinz Hartmann.
Rudolph M. Loewenstein, Lottie M. New-
man, Max Schur, and Albert J. Solnit,
Eds. Internatl. Universities Press, New
York, 1966. 698 pp. Hlus. $15. Thirty-two
papers.

Psychodiagnosis in Schizophrenia. Irving
B. Weiner. Wiley, New York, 1966. 587
pp. Illus, $11.95.

Pulver-Atlas der Drogen des Deutschen
Arzneibuches. Walter Eschrich. Fischer,
Stuttgart, 1966. (order from Interconti-
nental Medical Book Corp., New York).
216 pp. Illus. $7.25.

Radioecology of Agquatic Organisms.
The accumulation and biological effect of
radioactive substances. G. G. Polikarpov.
Translated from the revised Russian edi-
tion (Moscow, 1965) by Scripta Technica.
Vincent Schultz and Alfred W. Klement,
Jr., Translation Eds. Reinhold, New York,
1966. 342 pp. Illus. $16.50.

Reticles in Electro-Optical Devices.
Lucien M. Biberman. Pergamon, New
York, 1966. 187 pp. Illus. $7. Internation-
al Series of Monographs in Infrared Sci-
ence and Technology, vol. 1.

The Romance of Physics. Keith Gordon
Irwin. Scribner, New York, 1966. 240 pp.
Illus. $4.95.

Rotifers. Josef Donner. Translated from
the German edition (Stuttgart, 1956) by
H. G. S. Wright. Warne, New York,
1966. 92 pp. Illus. $3.95.

Russian-English Dictionary and Reader
in the Cybernetical Sciences. With a se-
lected bibliography of Soviet publications
in the cybernetical sciences. Samuel Kotz.
Academic Press, New York, 1966. 236 pp.
$11.

The Salicylates: A Critical Bibliographic
Review. M. J. H. Smith and Paul K.
Smith. Interscience (Wiley), New York,
1966. 327 pp. Illus. $10.

Serological Diagnostix. Iucio Nuzzolo.
Thomas, Springfield, Il., 1966. 140 pp.
$6.75.

Set Theory and the Continuum Hypoth-
esis. Paul J. Cohen. Benjamin, New
York, 1966. 160 pp. Illus. Paper, $3.95;
cloth, $8.

Shaft Fractures and Pseudarthroses.
Bruce M. Cameron. Thomas, Springfield,
I, 1966. 132 pp. Illus. $6.75.

Silicate Science. vol. 4, Hydrothermal
Silicate Systems. Wilhelm Eitel. Academic.
Press, New York, 1966. 631 pp. Illus. $24.

Spectroscopy. D. H. Whiffen. Wiley,
New York, 1966. 213 pp. Illus. Paper,
$4.25.

Sociological Framework for Patient
Care. Jeannette R. Folta and Edith S.
Deck, Eds. Wiley, New York, 1966. 438
pp. Illus. Paper,. $4.95; cloth, $7.95.

Spacetime Physics. Edwin F. Taylor and
John Archibald Wheeler. Freeman, San
Francisco, Calif.,, 1966. 214 pp. Illus.
$4.75.

Spin-Lattice Relaxation in Ionic Solids.
A. A. Manenkov and R. Orbach, Eds.
Harper and Row, New York, 1966. 471
pp. Illus. Paper, $5. Harper’s Physics
Series. Forty-five papers reprinted from
various journals; they were published
between 1932 and 1965.

Statesmen of Science. J. G. Crowther.
Dufour, Chester Springs, Pa., 1966. 407
pp. Illus. $8.95. Studies of nine statesmen
during the last 150 years.

Strong Solids. A. Kelly. Oxford Univ.
Press, New York, 1966. 228 pp. Illus.
$6.75.

IN MORE THAN 30 COUNTRIES

Why do EDUCATIONAL and RESEARCH Institutions rely on

the E & M PHYSIOGRAPH?

o Versatility

E & M TELEMETRY T'RAN'SMITTERS
Biopotentials—Respiration—Voice

E & M miniature telemetry transmitters, with ranﬁesv
up to 100 feet, are available for EKG, EEG, EMG,
Respiration and Voice transmission. Transmitter’s high |
input impedance permits wide variety of implanted or
external electrodes. 8 gram to 18.5 gram weight as-
sures easy carrying by subject patient, animal or bird.
Companion receiver provides linear response from .06
to 100 cps. (Y2 amplitude) to give faithful wave-
form reproduction. Operates directly into PHYSIOGRAPH,
or most oscilloscopes and graphic recorders. See
receiver and 3 transmitters pictured above.

E & M Instrument Co., Inc., 6030 England St., Houston,
Texas 77021

o Simplicity of Operation
o Proven Reliability and Accuracy
o Rugged, Student-Proof Construction
o Transducers for Virtually Every Physiological Function

Complete Recordinﬁ Systems, Including: .
Stimulators—Respirators—Cardiotachs—Cuff Pumps—Defibrillators—Accessories
Physiological Telemetry Systems

Factory treined E & M Sales and Service Representatives throughout the United

V'& M’s Newest.I".ressure Transducer
The Linear-Core™ Model P-1000

States ... E & M Distributors throughout the world.

E & M INSTRUMENT CO., INC. b
Box 14013 » 6030 England Street » Houston, Texas 77021 2 :
Instrumentation for Research and Education

Send for 32 page, fully-illustrated catalog #106

126

The first in_a wholly new series of force and pressure transducers
is now available, featuring wide range, low volume displacement
and a high overload factor. It reduces the per channel cost of
pressure recording, since no pre-amplifier is required. Designed
to operate into the PHYSIOGRAPH, the Linear-Core™ Model P-1000
provides maximum sensitivity of 4 mm. Hg/cm pen deflection. The
overall range is from —100 to over 1000 mm.Hg. Volume displace-
ment:. 0.7 mm*.per 100 mm:Hg. Maximum overload: 4000 mm.Hg.
Internal calibration: 10 and 100 mm.Hg. Linearity and hysteresis:
+0.5% of selected range. E & M Instrument Co., Inc., 60

England St., Houston, Texas 77021.
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Syringe

Injections
at the push
of 4 button

This unique syringe will deliver a
precisely pre-determined quantity
at the push of a button. And it will
deliver the exact quantity again
and again. Volume is adjustable in
one microliter units. Spring driven.
Fast, accurate, and easy to use.
Hamilton’s CR700, 1 to 20 wl or
10-200 pl capacities.

Write for Syringe Innovation Brochure

HAMILTON COMPANY

P. O. Box 307-K
Whittier, Calif.
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New! Con veniel;;.

Threaded Glass,/Nylon
Bushing Combinations
For Quick Vacuum Seal

On adapters, flasks, tubing

Nylon bushings tighten into internally
threaded glass part to form an “O”
ring compression seal with thermome-
ter, bleed tube, etc. Write Ace for com-
plete information.

ACE GLASS

INCORPORATED

Louisville Ky, Vlneland N. J. sprngheld Moss

A Better High Vacuum
Stopcock from ACE

IMPROVEDTT LOWER
DESIGN

ANl Glass and Teflon

8115 Stopcock. Supplied with plain
120 mm. side arms, variable opening
A: 0-5 mm. $22.50, B: 0-10 mm. $24.50.
‘Smooth acting semi-needle valve per-
mits fine adjustment of opening. “O”
ring makes positive closure against
glass seat. The stopcock is made of
heavy walled glass and can be used
with corrosive gases; will withstand at
least 30 Ib. internal pressure. All glass
construction permits annealing. Refer-
ence marks on body and handle «aid
repetitive setting. Order or write Ace
for information.

ACE GLASS

INCCRPORAITED

Vlneland N. J. sprnghetd Ma

N
N ucleay
Cct'xsmv,' N
&
& s
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A Tensiometer

and a
precision
balance

all in one...
and only *460!

The Rosano™ Surface Tensiometer, by
Roller Smith: the most versatile instru-
ment of its kind! Employing the Wil-
helmy Plate principle, it is built around
a 500 mg (98 dynes/cm) Precision Bal-
ance. ldeal for both research and
teaching.

As a Tensiometer, it is useful for rapid,
accurate measurement of surface ten-
sion, static interfacial tension and sur-
face pressure. Basically, a thin wettable
blade (Wilhelmy Plate) is suspended
by a thread, immersed in the test
liquid and withdrawn...the vertical
force being measured. As such, no
buoyancy correction is needed.

As a Balance simply remove the thread
and wettable blade. The device then
becomes a versatile 500 mg. Precision
Balance with a tared capacity of three
extending the range to 1500 mg. with-
out loss at accuracy (= ¥ of 1%).

ROLLER SMITH
PRECISION BALANCES

Federal Facitic Electric Co., 50 Panis Stecet, Newark, N. J
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The Structure and Functions of the
Brain. S. A. Sarkisov. Translated from the
Russian edition (Moscow, 1964) by Scripta
Technica. Naomi Raskin, Translation Ed.
Indiana Univ. Press, Bloomington, 1966.
317 pp. Ilus. $12.50.

Systematic Embryology of the Angio-
sperms. Gwanda L. Davis. Wiley, New
York, 1966. 538 pp. $19.75.

The Systematics and Distribution of Per-
mian Miospores. George F. Hart. Wit-
watersrand Univ. Press, Johannesburg,
South Africa, 1965. 260 pp. Illus. $12.05.

Testing Techniques for Rock Mechanics.
Symposium presented at Fifth ~Pacific
Area National Meeting (Seattle, Wash.),
October-November 1965. American Soc.
for Testing and Materials, Philadelphia,
1966. 303 pp. Illus. $14.75.

Textile Finishing. A. J. Hall. Elsevier,
New York, ed. 3, 1966. 453 pp. Hlus. $20.

Textile Laboratory Manual. vol. 1, Qual-
itative Methods. vol. 2, Resins and Fin-
ishes. W. Garner. Elsevier, New York,
1966. vol. 1 (ed. 2), 256 pp. Illus.
$10.75; vol. 2 (ed. 3), 124 pp. Illus. $7.50.

Theories of Counseling and Psycho-
therapy. C. H. Patterson. Harper and
Row, New York, 1966. 528 pp. $9.75.

The Theory of Jets in an Ideal Fluid.
M. 1. Gurevich. Translated from the
Russian edition (Moscow, 1961) by R. E.
Hunt. E. E. Jones and G. Power, Trans-
lation Eds. Pergamon, New York, 1966.
420 pp. Illus. $14.50. International Series
of Monographs in Pure and Applied
Mathematics, vol. 93.

Theory of Satellite Geodesy. Applica-

tions of satellites to geodesy. William M. |

Kaula. Blaisdell (Ginn), Waltham, Mass.,
1966. 140 pp. Illus. $5.75.

Theory of Self-Reproducing Automata.
John von Neumann. Arthur W. Banks,
Ed. Univ. of Illinois Press, Urbana, 1966.
408 pp. Illus. $10.

Theory of Spectrochemical Excitation.
P. W. J. M. Boumans. Plenum, New
York, 1966. 395 pp. Illus. $12.50.

Thought and Choice in Chess. Adriaan
D. de Groot. Basic Books, New York,
1966. 479 pp. Illus. $10.50.

Titanium: Its Occurrence, Chemistry,
and Technology. Jelks Barksdale. Ronald,
New York, ed. 2, 1966. 699 pp. Illus. $20.
- Topology Seminar, Wisconsin, 1965
(Madison). R. H. Bing and R. J. Bean,
Eds. Princeton Univ. Press, Princeton,
N.J., 1966. 256 pp. Illus. $5.

Toward Economic Stability. Maurice W.
Lee. Wiley, New York, 1966. 191 pp.
Illus. Paper, $1.95; cloth, $4.95.

Trends in Plant Morphogenesis. Eliza-
beth G. Cutter, Ed. Wiley, New York,
1966. 345 pp. Illus. $11.25. There are 17
essays presented to C. W. Wardlaw on
his 65th birthday.

Turning into Tomorrow. Watson Thom-
son. Philosophical Library, New York,
1966. 174 pp. $3.75.

Twins and Twin Relations. Helen L.
Koch. Univ. of Chicago Press, Chicago,
1966. 318 pp. $6.95.

Unit Operations in Food Processing.
R. L. Earle. Pergamon, New York, 1966.
354 pp. Illus. Paper, $7.50. Common-
wealth and International Library.

Useful Plants of Brazil. Walter B. Mors
and Carlos T. Rizzini. Holden-Day, San
Francisco, 1966. 182 pp. Illus. $10.

New
approach
to long term

chemotherapy

SAGE 10 DAY PUMP

‘Miniature, Self-Contained, Battery

Operated Micro-Flow Pump For Long Term
Chemotherapy or Drug Experiments

On Unrestrained Animals

Rate selector switch permits choice of eight
infusion rates of 1 ml per ¥ hour to 1 mi
per 24 hours — for 10 full days of operation
at slowest rate. Total infusion capacity 10 ml.
Flow rate is linear and reproducible. Compact
box (measures only 4%2” x 2”-x 1”)} may be
easily carried in a pocket or a harness for use
by ambulatory patients or unrestrained animals.

Sage Model 216 Micro-Flow Pump operates
by electrolysis. A uniformly generated gas
behind the piston drives the syringe at the
selected rate. Automatic cutoff at end of run
stops further gas generation. Unit supplied

_complete with mercury battery and electrolyte.

Sage Model 216 Micro-Flow Pump available
from your lab-ware dealer. Price $215.00. For
complete technical data write:

SAGE INSTRUMENTS,

et, W| 3
914 949-4121
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When the Eagle Screamed: The Ro-
mantic Horizon in American Diplomacy,
1800-1860. William H. Goetzmann.
Wiley, New York, 1966. 156 pp. Paper,
$1.95; cloth, $4.95.

Window on the Unknown. A history of
the microscope. Corrine Jacker. Scribner,
New York, 1966. 188 pp. Illus. $3.95.

X-Ray Diffraction Methods. E. W. Nuf-
field. Wiley, New York, 1966. 423 pp.
Illus. $12.50.

Worlds-Antiworlds: Antimatter in Cos-
mology. Hannes Alfvén. Translated from
the Swedish edition (Stockholm, 1966).
Freeman, San Francisco, 1966. 109 pp.
Illus. $3.50.

Miscellaneous Publications

American Museum of Natural History.
Bulletin, vol. 132, pp. 1-126, “Deltathe-
ridia, a new order of mammals,” Leigh
Van Valen ($5); vol. 132, pp. 127-174,
“Asiatic Mesonychidae (Mammalia, Con-
dylarthra),” Frederick S. Szalay and
Stephen Jay Gould ($3); vol. 132, pp.
175-244, “A revision of the moth genus
Anacamptodes (Lepidoptera, Geometri-
dae),” Frederick H. Rindge ($4); vol.
132, pp. 245-276, “Birds of the middle
Sepik region, New Guinea,” E. Thomas
Gilliard and Mary Lecroy ($1); vol. 132,
pp. 277-328, “Teiid lizards of the genus
Neusticurus (Reptilia, Sauria),” Thomas
M. Uzzell, Jr. ($2); vol. 133, pp. 1-614,
“A monograph of the Emesinae (Reduvi-
idae, Hemiptera),” Pedro W. Wygodzin-
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FLASH EVAPORATORS
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““DIAL’" ULTRA-THIN SECTIONS?

Precisely . . . since the new Reichert “Om U2” ultramicrotome is automated.
Now you just dial for single or continuous ultra-thin sections for electron
microscopy. With all controls dial or push-button operated, you merely
“select” speed, sequence and thickness of sections. The completely inertia-
free thermal advance of the “Om U2” represents a major breakthrough in
ultramicrotomy.

The “Om U2” gives you the accuracy of the thermal advance and the ad-
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task of producing useful ultra-thin sections is now a thing of the past.
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a free demonstration.
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(201) 226-8450

NQR SPECTROMETRY
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