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The least you'll get is the most in chromatograms

If you’ve hesitated to get an amino acid analyzer because the volume and
variety of your laboratory’s work does not warrant the big Beckman
analyzer, hesitate no longer. The new Model 116 gives you all the elegant
resolution and accuracy that advanced research projects require. Yet it
has a modest price tag, and it is designed on the modular concept so you
can order only the capabilities you actually need.

The basic Model 116 comes equipped for either protein hydrolyzate or
physiological fluid analyses; sample components as small as 0.02 um can
be studied. Optional modules and accessories permit the use of smaller
samples, add automatic features, make possible more protein hydrolyzate
runs per day, a complete physiological fluid analysis per day, and peptide
analyses. All modules and accessories fit into the compact Model 116 and
will give you the reliable performance you expect from Beckman instru-
mentation. To get more details on Beckman Amino Acid Analyzers, write
for Data File 116-5.

S¥=Yel 420 =128 INSTRUMENTS, INC.

SPINCO DIVISION
PALO ALTO, CALIFORNIA « 94304

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



This Is the liquid
scintillation
system that
cuts sample
preparation

time in half.

And guarantees higher
analytical performance
than the old, costlier
refrigeration method. Here's
your case for the ambient
temperature system:

Ambient cocktails are ready for liquid by using our ready-to-pour packaged details. Ambient sample preparation is
scintillation analysis in half the time it Fluoralloy Mixes™, prepared from pur- | ...another reason why Beckman leads
takes for refrigerated samples. Never est reagents. the liquid scintillation field on every
any anti-freeze to mix (and downgrade Beckman offers the first scintillation count.

your counting efficiency). Secondary instrument on the market with proved

fluors can be omitted for most applica- | ability to deliver uncompromised

tions with no sacrifice in efficiency. | analytical performance at room temper- 2

You're rid of condensation and precipita- | atures up to 40°C. (It has the revolu-

tion problems—no waiting for samples | tionary photomultiplier tube, co-devel- INSTRUMENTS, INC.

to cool. Room temperature conditions | oped by Beckman and RCA, that makes SCIENTIFIC INSTRUMENTS DIVISION
also allow more sample content (results: refrigeration unnecessary.) FULLERTON, CALIFORNIA » 92634

greater activity, higher and faster count- See your Beckman Sales Representa-

. . . N a x INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES,
ing rates). And you save maximum time tive or request Data File #402G for full | scoTLaND; TOKYO; PARIS; CAPETOWN: LONDON; MEXICO CITY
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External surface of a lateral scale
from an indigo snake, Drymarchon
corais, variety couperi (Holbrook).
The textural pattern acts as an optical
diffraction grating which produces iri-
descent colors (Replication electron
microscopy, about X 16,000). See
page 97. [E. A. Monroe, State Uni-
versity of New York at Alfred Uni-
versity, and S. E. Monroe, Alfred
Almond School, Alfred, New York]
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Inasingle,
sensitive
recorder:
Sargent’s
‘new Model
DSRG.

There’s much to be said for record-
ing two independent, time-related
variables side-by-side on the same
chart. You can more easily com-
pare and contrast both functions.
You can conserve precious bench
space. And you should save a good
deal of chart paper.

But for benefits like these you need
a recorder like this: Sargent’s new

Scientific laboratory instruments,
apparatus, chemicals. E.H. Sargent & Co.
4647 Foster Ave., Chicago, 11l. 60630
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Model DSRG Dual-Pen Recorder.

The DSRG has two pens, two inde-
pendent recording channels, and
two sets of controls. You can operate
the channels singly or simulta-
neously, with related or independent
inputs. And select a different span
for each channel, for full or half-
scale, with or without a marginal
integrator for each trace.

So you can record two variables as
either two overlapping traces
slightly offset in time or as two side-
by-side traces coincident in time,

Either way, you'll get a faithful
record of both variables—the DSRG’s
accuracy is =% % (or =5 micro-
volts, whichever is greater). Repro-
ducibility is £0.1%. Add to those
figures a full-scale pen response of
less than 1.0 second. And circuits
are guarded to give a common mode
rejection of 140 db (60 Hz) and
inputs are filtered for a normal mode
rejection of 80 db (60 Hz).

But all of this accuracy and versatility

Chicago/Anaheim, Calif./Birmingham
Cincinnati/Cleveland/Dallas/Denver
Detroit/ Springfield, N.J./Toronto, Canada

isn’t worth much unless it's con-
veniently packaged. That's why we
built the DSRG with three chart
speeds, provision for remote switch-
ing of chart drive, and seven cali-
brated spans for each channel, with
expansion to 212x to provide con-
tinuous selection from 0.4 to 100 mv.
The new Sargent capillary pens

are easy to use, too — they’re filled
by a disposable plastic cartridge.

Two more things to know about the
DSRG. It may act like two recorders,
but it's only an inch or two larger
than our single-pen models. And
it's designed and manufactured

by E. H. Sargent & Co. — which is
another way to say reliability.

Price? With pens, paper, and con-
necting cables, the DSRG Dual-Pen
Recorder costs $1575.00. With

one integrator installed, $2160.00.
(Dual integrators are available—
ask for details.)

Please call your Sargent man or
write directly to us. 2u
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Close the “laser gap”
In your curriculum

With the new, low-cost Perkin-Elmer Laser
everyone can join in the excitement

Coleman Instruments bring you the perfect
device for fascinating studies in coherent
light, monochromaticity, diffraction and
other optical phenomena. Its full name: The
Perkin-Elmer Helium-Neon Gas Laser,
Coleman Model 75.

The laser head is detachable from the
solid-state power supply for dramatic demon-
strations in physics. A separate tripod may
be used, but is not required. An experiment
kit, including an instructor’s manual, will be
available. One milliwatt output makes the
laser as safe as your other laboratory light
sources. Model 75 emitg a continuous, TEM,,
single mode, red (6328A) beam in the visible
spectrum that throws an intensely bright

spot for hundreds of feet. Actual beam diver-
gence is less than 0.4 milliradians half-angle.

Behind this instrument is the vast laser
research experience of The Perkin-Elmer
Corporation. Highly skilled Delmar Scien-
tific glassblowers shape the laser tube, sealing
on pure quartz resonator reflectors. The tube
is guaranteed for 1000 hours of use. There
are no external optics, no complex adjust-
ments, no maintenance. Just plug the power
supply into your line, flip the switch, and
you’ve entered the laser era.

Only $295 brings you Coleman Model 75,
complete with operating directions.For fullin-
formation, send for Coleman Bulletin SB-316.

ED

INSTRUMENTS o

MAYWOOD,

A Division of The Perkin-Eimer Corporation
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A NEW PLASTIC FROM ICI

Clear as you’d ever want it . . . tough
as you'll ever need it.

This shatterproof labware made
from TPX* is as clear as glass. Auto-
clave it for hundreds of cycles—use it
at constant temperatures to 360°F up
to 100 hours—and expect the strength
and rigidity of polypropylene.

Available in a full line of beakers
and graduates. Order from your Nal-
gene Labware dealer. Or write Dept.
2713, Nalgene Labware Division,
Rochester, N. Y. 14602.

*TPX is a trademark of Imperial Chemical Industries Limited
for their brand of methylpentene polymer.

NALGE

RITTER PFAUDLER CORPORATION




= S

&

Conductive tissue in the style of cotton. Glutaraldehyde/osmium tetroxide fixation. Microgr
Professor William A. Jensen, Botany Department, University of California, Berkeley.

Quality electron
micrographs
begin with the
Zoom Stereo lll

In specimen preparation for electron mi-
croscopy, the Carl Zeiss Stereomicroscope
Il is a valuable tool in every phase of your
work. Block trimming is simplified. Because
with auxiliary lenses, you can accomplish
block facing within fractions of a millimeter.

The instrument’s unique substage light
source provides Kohler illumination to both
objectives, useful in tissue culture and cell
isolation. The result is uniformity of illumina-
tion unequalied by any other stereomicro-
scope. The Stereo lll can also be used with
transmitted light, reflected light, or both
simultaneously. For qualitative examina-
tions in polarized light, a combination of
polarizer and simple analyzer is available.
The attachment camera, either 35mm or
Polaroid®, is an indispensable accessory for
the documentation of cell division.

Stereo lll offers continuous magnification
from 2 to 200x and working distances from
1 to 5 inches depending on the lens com-
bination. The binocular body can be rotated
360° and is attachable to special stands to
equip the instrument for many routine as
well as specialized laboratory applications.
In addition, different stages, measuring and
drawing devices extend the versatility of the
instrument. ]

For detailed information contact Carl
Zeiss, Inc., 444 Fifth Ave., New York, N.Y.
10018. (212) 736-6070. Complete service
facilities available.

THE GREAT NAME IN OPTICS

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, DURHAM, HOUSTON, LOS VANGELES. ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.



This new Gyrotory shaker shakes controller and forget it. A year later

large quantities of flasks...not your this New Brunswick shaker will still
lab, not the room next door. It runs be humming in the same old place at
smoother and longer and quieter than  the same old speed.

all its predecessors.. . yet it doesn't To eliminate vibration and prolong
get bolted to the floor. Just set the bearing life, we lowered the shaker’s
shaker anywhere and run it at 300 center of gravity, reducing stress
rpm. With a full load of 432 flasks, it and wear on moving parts. A multi-
won't budge, won't creep, won't planed counterbalancing system was
“vibrate. Set the electronic speed developed for still smoother operation

at any rpm and with any workload.
Mechanical components have been

NEW BRUNSWICK SCIENTIFIC CO.,INC. |

1130 SOMERSET ST. ¢ P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 08903
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replaced by solid state electronic
circuitry to expand the range of speed
and eliminate maintenance problems.
A new centralized lubrication system
has also been added so you can
grease the bearings from the outside.

GUIDE TO BIDLOGICAL SHAKERS

Choose from a -
selection of 18 NBS
shakers to meet
virtually any shaking
requirement. Send
for your copy of
“‘Guide to Biological
Shakers’.

GS 107/158

19
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Recent AAAS Symposium Volumes

#87. Formulation of Research Policies

1967. 218 pages. Editors: Lawrence W. Bass and Bruce
S. Old. Collected papers from a Gordon Research Con-
ference held in Santa Barbara, California, in 1966. Goals,
accomplishments—and weaknesses—of past and present
science policies of nations, government agencies, individ-
ual industries, and international organizations are given
expert and candid appraisal in this work—the record of
an exciting conference.

Price: $7.75. AAAS Member's Cash Price: $6.75.

#86. Ground Level Climatology
1967. 408 pages. Editor: Robert H. Shaw. Relation of
climate to the distribution and abundance of plants and
animals; the effects of weather modification on physical
processes within the microclimate; and the effects of
moisture, temperature, and energy balance on physio-
logical functions.
Price: $12.50. AAAS Member's Cash Price: $10.50

#85. Agriculture and the Quality of Our Environment
1967. 480 pages. Editor: N. C. Brady. Damage resulting
from air pollutants; extent and consequences to agri-
culture of salt buildup in soils and water; dangers from
radionuclide contamination of soil, water, and air. Ex-
tent of pesticide buildup in soil and water and of means
to minimize potential hazards from pesticide use; silta-

tion of reservoirs and streams and their nutrient .

enrichment; disposal of animal wastes.
Price: $13.50. AAAS Member’s Cash Price: $11.50.

#84. Molecular Mechanisms of Temperature Adaptation
1967. 398 pages. Editor: C. Ladd Prosser. A collection
of papers on the general physiology of temperature
adaptation in cold-blooded animals, plants, and micro-
organisms.

Price: $12.50. AAAS Member's Cash Price: $10.50.

#83. Estuaries
1967. 776 pages. Editor: George H. Lauff. The first
comprehensive collection of scientific papers covering
the comparatively new field of estuarine research.
Price: $27.00. AAAS Member's Cash Price: $24.00.

#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 and F. J. Mc-
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 Members 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.”
g.(l)cézzt‘);nal of the American Medical Association, July

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

#72. Spermatozoan Motility
1962. 322 pages, 113 illustrations. Editor: David W.
Bishop.
Price: $7.50. AAAS Member's Cash Price: $6.50.

#67. Oceanography
1961; 4th printing, 1966. 665 pages, 146 -illustrations.
Editor: Mary Sears.
Price: $14.75. AAAS Member's Cash Price: $12.50.

British Agents: Bailey Bros. & Swinfen, Ltd.,, Warner House, Folkestone, Kent, England
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Circle Volumes American Association for the Advancement of Science
You Wish To Order . . . \l/‘i;; S:Shilr\lflga;zsna’c%{sgt; OAO(\;gnue, NW
ZZ Zg 2; Please send the symposium volumes circled on this form, to:
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Note: Special prices' are allowed omly to AAAS members for orders submitted directly to AAAS with payment. [
Individual membership at $12.00 per year includes a subscription to SCIENCE.
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When we say
automatic chromatography,
we mean automatic.

Up to 40 samples automatically loaded, eluted, recorded...one every 90 minutes

COPYRIGHT © 18687 BY TECHNICON CORPORATION

A new automatic sampling unit and a new programmer selector valve bring complete
automation to our liquid chromatography system. lon-exchange resin in special car-
tridges, one pair per sample, absorbs and concentrates the amino acids. The cartridges
are presented automatically and sequentially, in pairs, to two analytical columns (one
acidic-neutral, the other basic) and become, in effect, extensions of the columns. The new
programming valve selectively. changes buffers and elutes both columns; our extremely
stable ninhydrin reagent is insensitive to air oxidation and requires no special han-
dling. For brochure, write Dept. F, Technicon Corporation, Ardsley, New York 10502.
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For Every Requirement. ..

SUPERSPEED
§S8-560 — S§S-65

HIGH-SPEED
HS-18 — HS-25

MISTRAL SERIES
2L - 4L - 6L

E

dhapalli

High-Speed * High Efficiency

Llow Speed e+ Large Capacity

Provides exceptional versatility at
speeds up to 6000 rpm with large loads
— 6 liters in the 6L model. Features
include: electronic speed control, dy-

in Minimum Space

‘g’ forces up to 89,000 at an attractive
price. 0°C maintained with all rotors
at maximum speed. The most compact
machines in their class; save on labora-

Preparative Ultracentrifuges

Complete pre-selection of the operating
sequence, power operated lid, key
switch, unique overspeed contro!, oil
circulation system. Capable of all high-

namic brake, precise temperature con-
trol, smooth stainless steel bowl.

e

ULTRASONIC DISINTEGRATOR

centrifugation.

action rotor.

COMPLETE RANGE
OF ROTORS...

ZONAL:

“A-XIl" low speed zonal rotor useful in
the separations of whole cells and
larger sub-fractions. “B-XIV" and “B-
XV" high speed rotors for working with
smaller particle sizes down to 10 S.
Both offer better gradient stability and
larger volume processing than conven-
tional methods.. MSE offers complete
zonal ranges including “B-N" and
“B-XVI",

CONVENTIONAL:

MSE offers a complete and comprehensive range of angle and
swing-out rotors plus adaptors and others items ancillary to

tory space. Aerosol-free continuous

centrifugation.

Magneto-strictive transduc-
er makes this unit exceed-
ingly rugged and virtually
trouble-free. Electronic
feed-back system controls
variable output and allows
precise disruption of mate-
rials. Meter measures out-
put in microns peak to peak
for experiment repeatabil-
ity. Acoustically insulated

cabinet provides quiet op-

eration.

JINCORPORATED

14

IN CANADA: BACH-SIMPSON, LTD.

811 SHARON DRIVE ¢ WESTLAKE, OHIO 44145

« BOX 2484, LONDON, ONTARIO

speed zonal and ‘complete conventional

SCIENCE, VOL. 159



The new, completely redesigned Dial-
O-Gram 310 will be a welcome addi-
tion to busy laboratories and science
classrooms.

Owners of earlier 310's will be sur-
prised at all of the changes our de-
sign engineers have built in to the
new model. Perhaps most important,
inconvenient attachment weights have
been replaced by a 200 g beam and
a sliding poise. All beams have black
values on a white. background for
easier reading. Even the magnetic
damping system has been improved.

A new C-type pan bow allows clear
access to a high-impact polypropyl-
ene pan that has been designed to
include a handle and two pouring
spouts. Another feature of interest to
multiple users — the pan and pan
bow are the only removable parts on.
the balance, and both are serialized
with each balance.

The accuracy of the new 310 is not
affected by out-of-level conditions —
the operator need only be sure that
the balance is zeroed — an important
development that allows the user to
forget about time-wasting levelling,
(no more levelling screws or spirit
level). Another time-saver — the new
Dial-O-Gram need not be arrested be-
tween weighings. It can be safely
moved from one counter top to anoth-
er without danger of damage.

There is even new convenience for labs running specific
gravity determinations. The new Dial-O-Gram has a unique,
self-storing platform which can be raised from the base to
any desired height. A sample can then be suspended by a
fine wire or thread from the lower pan hook into a beaker
of water or other liquid.

5 JANUARY 1968

Brings new speed and convenience
‘ to laboratory weighings with the
redesz'gned Dial-O-Gram 310

In keeping with the Ohaus tradition of producing high quality
balances at the lowest possible cost — the new Dial-O-Gram
is available from your favorite lab supply dealer for only
$59.50.

For additional specifications on the Dial-O-Gram
310, and other new balances, please write:

OHAUS SCALE CORPORATION

1050 COMMERCE AVENUE o UNION, NEW JERSEY o 07083

@
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An ISCO

monochromatic

UV flow monitor is

a reliable assistant which

you can trust to give your column
effluents a comprehensive examination
with a minimum of effort and supervision.

And did you know that of all the instruments of this type, ISCO monitors
are the only true absorbance monitors?
have the narrowest bandwidth and least stray light?
are the only ones which can operate your fraction collector to automatically
deposit separate peaks into separate tubes?
are priced no higher than instruments having none of these features?

All this adds up to the only fully quantitative UV monitors on the market.
Call us collect for more information, or send for brochure UA17A.

ISCO INSTRUMENTATION SPECIALTIES COMPANY, INC.

5624 SEWARD AVE. . LINCOLN, NEBRASKA 68507, U.S.A. . PHONE (402) 434-8265 . CABLE ADDRESS: ISCOLAB LINCOLN
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what one instrument gives you
an amino acid and nucleic acid analyzer
with a sensitivity of 5x10 “moles?

JLC-3BC!

The JLC-3BC is a dual-detection* amino acid analyzer with a sensitivity of 5 x 10

““moles—

highest on the market today! Nearest available sensitivity—merely 5 x 10™° moles is found
only in instruments costing twice the low price of the JLC-3BC.

* UV detector for proteins and nucleic acids—visible light detector for amino acids.
THE JLC-3BC ALSO OFFERS THESE 7 EXCLUSIVE FEATURES:

@ 10-second sample application time. ..

other instruments average about 10 minutes.

® Constant eluent flow rate guaranteed . ..

precision mechanical valves eliminate the bubble and

backspill common to other instruments.

@ Excellent stability— +2%/10 hours . ..

superior pump engineering provides efficient long-term

. laboratory operation.

©® Accurate quantitative analysis is simple to
perform...

linear scale in the high-sensitivity range affords a much

simpler and more accurate quantitative analysis than the

JEOL
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logarithmic scale alone.

® Extremely high reproducibility—2% . .

with its constant-flow pump and high-sensitivity amplifier,
plus reaction bath temperature control, it outperforms all
others in reproducibility.

@ Eluents contact Teflon and glassonly. ..

ordinary instruments with pumps of rubber, metal or
other materials are more susceptible to chemicals.

® Modular design . ..

the JLC-3BC consists of separate and independent units
for easy control and servicing.

JAPAN ELECTRON OPTICS LABORATORY CO.,LTD. 55"werinonen: cnivodaku, Tokya, Japan

JEOLCO (U'S'A')' INC. - :;;':ia\lt;?:icfeer::;::: Medford , Mass., 02155 and Burlingame,
JEOLCO (EUROPE) SA ¢ 16 Avenue de Colmar 92 Rueil-Malmaison, (Paris), France
JEOLCO (AUSTRALASIA) PTY. LTD. - 1 Help Street, Chatswood Sydney, N.S.W., Australia

California
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Basic tool

"":;'he Olympus CK.

The CK is simply and specifi-
cally designed—and priced—to
be the live-culture investigator’s
‘basic tool. It embodies compact-
~ ly all of his basic needs, without
rarely-used or superfluous
features.
: A basic tool must perform all
~ of its appointed tasks easily and
=" precisely. The CK's precision
~ starts with its Olympus Achro-
- mat 4X, 10X and 20X objectives
(long-working-distance 20X and
40X are also available), noted
for their high image contrast,
~ field flatness, and superb cor-
rection—selected here with an
eye to the depth-of-field require-
- ments of live-culture investiga-
~ tion. Focusing is accurate and
~ backlash-free, with tension in-
‘stantly adjustable.
 Accessories adapt the
CK for phase contrast

18
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r tissue culture research.

or polarizing microscopy. For
photography, the binocular body
may be replaced with a straight
monocular tube, accepting any
Olympus 35mm, Polaroid or
sheet-film eyepiece attachment
camera.

A transformer in the CK's base
powers its low-voltage, high-in-
tensity light source. The lamp-
house incorporates a focusable
collector iris with diaphragm,
and a filter holder, and the light
support may be moved to ac-
commodate any type of culture
vessel.

Like any basic tool, the Olym-
pus CK is designed for comfort-
able, fatigue-free use over long
periods. Its large, unobstructed
stage and all controls

are low down in the

‘‘Ready Region"

for operating ease;
its high-eyepoint,

wide-field oculars are
inclined and are raised
well above the desk for
maximum comfort.

The CK is just one model
in the complete Olympus sci-
entific and industrial microscope
line. Information on the CK—or
on other microscopes for your
particular application—is yours
for the asking.

g‘;“'} OLYMPUS CORPORATION
v

OF AMERICA

PRECISION INSTRUMENT DIVISION
_______________ -
OLYMPUS CORPORATION CK i
OF AMERICA l

PRECISION INSTRUMENT DIVISION
1190 Brooks Avenue !
Rochester, N. Y. 14624 |
Send information on Olympus micro- |
scopes. My applications include: 1
|
|
Name I
Title I
Organization |
Address |
city |
State Zip |
_______________ -t
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first module™ of a new spectroscopy system...

%k others coming in ’68

e UV-VIS Source module

e Sample Cell module

e Photomultiplier module

e Log-Linear Current module
e Photographic module

e Atomic Absorption/Fluorescence/
Flame Emission module

New Design Concepts

o Digital Operation . . . through unique
digital scanning system, wavelength
drive of the “700” is easily programmed
and synchronized to chart recorder.

o Modular Versatility . . . the 700" is
one of the basic building blocks of an
integrated series of modules for spec-
troscopic techniques . . . each features
open-ended design for your modifica-
tions.

e Optimum Performance . . . precision
where it counts in optics, mechanics,
electronics . . . example: the “700” has
‘better than one Angstrom resolution
and * one Angstrom tracking accuracy.

e Low Cost . . . in keeping with the
Heath philosophy of optimum value, you
get more performance per dollar in-
vested.

RESERVE YOUR “700” NOW

Orders will be filled in
sequence of reservations

I
I
I
I
Return coupon to indicate your |
requirements. No purchase order |
necessary until we have con- |
firmed your delivery date. You |
may cancel your reservation if
desired. {
1
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the Heath “700” Scannig Monochromator...
just $1195...reserve yours now!

Design Features Of The Heath “700”

e Precision Optics; Czerny-Turner type, 350mm, f/7. Blazed 30,000 line grating,
UV-VIS zero order to 10,000 Angstroms first order; ground, coated mirrors;
1 Angstrom resolution e Electronic Scanning Control; remote control unit; 9
fixed rates to 20 Angstroms/Sec.; variable from external sources; integrated-
circuit digital pulses control wavelength drive in 0.1 Angstrom steps; bi-direc-
tional slewing at 5,000 Angstroms$/min. e Recorder Readout; *“700” syn-
chronizing pulses electronically lock Heath Chart Recorder to wavelength
drive for direct readout in Angstroms/inch, any scan rate; 12 ratios e High
Mechanical Stability; precision base castings; tracking = one Angstrom; exact
alignment e Variable Slit Width; bilateral slits symmetrical to optical axis;
ganged entrance and exit slits; readout directly in microns on 4-digit counter
e Purgable with dry nitrogen; extends range below 2,000 Angstroms in UV
region e Versatile; precision face plates each side accept sources, cell compart-
ments, other modules ® Auxiliary Programming; accessory limit switches can
program scanning to desired ranges e Low Cost; cost per use ratio so low that
multiple installations are easily justified; the “700” costs just $1195; accessory
modules are proportionately low in cost.

Examples Of Heath’s Modular Design

A

Photameter Morle

ewan | oana

P
ot o

P Euwzm
Medile

Cempuinent
chat
Resader

e 1

Single Beam Spectrophotometer Atomic Absorption, Fluorescence &

Flame Emission Spectrophotometer

The Heath 700" Monochromator is a basic module of these and a whole series
of future instruments. Accessories shown will be available in 1968. The EUW-
20M recorder is available now. This modular design assures research-quality
performance, low cost, state-of-the-art equipment, and encourages modification
to your exact needs.

———————————————————— B E A T H g

HEATH COMPANY, Dept. 560-19
Benton Harbor, Michigan 49022

[0 Please reserve Heath ‘700" Monochromators for earliest delivery.

(quantity)
[0 Please send free data sheets. |
Name
Company
Address
City State Zip

Prices & specifications subject to change without notice.




Where the finest separation, analysis and purity evaluation of
protein systems is being carried out . . .
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Now in use in more than 3000 laboratories, Disc Electro-
phoresis offers unequalled sensitivity (to 0.01 microgram),
speed (separation in 10-30 minutes), simplicity and reproduc-
ibility. Disc Electrophoresis is applicable to almost every area
of protein research and clinical investigation, improving over
separations by other methods and giving new separations
never before possible by any technique.
In Disc Electrophoresis, migration of sample substances
through specially prepared columns of polyacrylamide gel
produces exceptionally sharp bands of isolated fractions,
“stacked’” in disc-like zones as little as tens of microns thick.
A random sample of the recent literature reporting uses of
Disc Electrophoresis includes:
SOURCES: Amoebae, E. coli, flu virus, micobacteria, neuros-
pora, polio virus, ribosomes, slime mould, staphylococci,
tubercle bacilli; algae, cats, cattle, dogs, earthworms, fish,
guinea pigs, hamsters, horses, humans, insects, lobsters,
mice, pigs, plants, quail, rabbits, rats, sea urchins, sheep,
snails, squid; tissue extracts of aorta, brain, horny tissue,
kidney, lens, muscle, pancreas, parotid, pituitary, skin, thymus,
thyroid; fluids such as axoplasm, blood, cerebrospinal fluid,
milk, ‘pancreatic juice, saliva, sperm, umbilical cord serum,
urine and uterine fluid.
SUBSTANCES SEPARATED: Proteins, including C-reactive
proteins, glycoproteins, mucoproteins, nucleic acids, nucleo-
proteins and thyroxin-binding proteins; hemoglobins and hap-
toglobins; globulins, histones, human and bovine growth
" hormones, ovine follicle stimulating hormone, human chorionic
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gonadotropin, enterotoxins, Hageman factor, a-crystallin, col-
lagen, diglyceride and prolactin; amylase, aminopeptidase,
phosphatases; g-galactosidase, carbonic anhydrase, carboxy-
peptidase, dehydrolipamide dehydrogenase, glycogen phos-
phyrylase, lipase, lactic and malic dehydrogenase, Phosphory-
lase, ribonuclease, sialidase, transaminase and transpeptidase.
DIAGNOSIS OF: Acute schizophrenia, cancer of the breast
and lung, glomerulonephritis, liver pathology, lupus erythe-
matosus, macroglobulinemia, milk allergy, myeloma, myocardial
infarction, nephrosis, normal and abnormal pregnancy, pneu-
monia, primary tumor sites, rheumatic fever, sickle cell anemia,
thalassemia, tuberculosis and uremic-hemolytic syndrome.
See how you can apply the benefits of Disc Electrophoresis to
your own research. Send now for complete information,
including bibliography, without cost or obligation. Write

CANAL INDUSTRIAL CORPORATION
Lc O 5635 Fisher Lane, Dept. $-1 DE
Rockville, Maryland 20852/(301) 427-1515

Sales Offices in ® Boston ® Chicago ® Cincinnati ® Cleveland
Denver ® Houston @ Llos Angeles ® Minneapolis ® New York
Ottawa ® Philadelphia @ Pitisburgh ® San Francisco ® Springfield
{Mass.) ® Toronto ® Washington, D.C,

COPYRIGHT 1968 CANAL INDUSTRIAL CORP,
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, Enzymes
of exceptional qualit

from SBR

. for Protein, Nucleic’Acid, Carbohydrate, Saccharide, and Lipid Research

92 Listings of highly purified enzyme preparations including:

Protein Chemistry

1.
2.

WOoONOO

10.
11.
12.
13.
14.

L & D Amino Acid Oxidases
Carboxypeptidase A (free of amino
acids—no tryptic or chymotryptic
activity

. Carboxypeptidase B (free of Carb-

oxypeptidase A, trypsin, chymo-
trypsin)

. a-Chymotrypsin (dextran gel fil-

tered, free of autolysis products
and low molecular weight con-
taminants)

. B, v,8 Chymotrypsins

. Chymotrypsinogen A

. Collagenase

. Ficin

. Leucine Aminopeptidase (no tryp-

tic or chymotryptic activity)
Papain

Pepsin

Pepsinogen

Protease

Trypsin

5 JANUARY 1968

Nucleic Acid Chemistry
1. Deoxyribonuclease | (RNAse free)
2. Deoxyribonuclease |
3. Lysozyme
‘4. Micrococcal Nuclease (homoge-
nous on gel electrophoresis)
. Phosphatase, Acid (wheat germ)
. Phosphatase, Alkaline (E. coli)
(RNAse free)
7. Phosphodiesterase
spleen)
8. Phosphodiesterase, venom
9. Ribonuclease
10. Ribonuclease A (free of unidenti-
fied component in ribonuclease,
homogenous on polyacrylamide
gel electrophoresis)
11. Ribonuclease B
12. Ribonuclease T,
SBR Catalog Listings: Give biological
source, note special preparative
methods employed in ultra high purity
preparations, unit definitions with
conversion factors to other commonly
used definitions for ready compari-

o Ol

(bovine

Schwarz BioResearch, Inc.
Orangeburg, New York 10962

son, specific activity range, prices.
Packaging: To allow purchase of only
amounts needed, many small, eco-
nomical, non-wasteful packages are
being made available.

Product Analysis Reports: Include
biological source, notes on special
preparative methods, determined
specific activity, unit definitions with
substrates acted on, storage recom-
mendations.

Enzyme Substrates: The new 1967
SBR Catalog includes an extensive list
of enzyme substrates grouped by en-
zyme systems in which they are used
as well as a complete listing of poly-
ribonucleotide homo and copolymers.
Enzyme Inhibitors: Also in the catalog,
a list of important widely used enzyme
inhibitors several of which are also
available isotopically labeled.

For our current catalog, write “En-
zymes' on a postcard. :

5>
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We reasoned that it would take us about three
years to design and build a group of atomic
absorption instruments that would meet our fierce

standards of quality.

So we did something clever.

We acquired the best maker of such instruments
there is, Techtron, Ltd., Melbourne, Australia.

Here’s the line:

THE TECHTRON AA-4 — A modular high
quality system for research and control
applications. Features: absolute specificity
for over 65 elements, ppm to ppb sensitivity,
simple operation with extreme versatility.

THE TECHTRON AA-100— A self-contained
economy unit for fast routine and accurate
metals analysis. Features: simplicity of
operation, dual lamp turret with easy
interchange, lamp warm-up station, ac or
battery operation.

THE TECHTRON AR-200 — A compact
instrument for repetitive analysis of metals.
Features: absolute freedom from wavelength
drift due to new principle of resonance
detection, analysis at very low cost,
simplicity of operation, single or dual
element determination.

TECHTRON PRE-MIX BURNER NEBULIZER
— Provides as great and as uniform a
concentration of ground state atoms as
possible in the light path, retains them there
longer. Performs with unsurpassed
sensitivity and detection limits. Available

with wide selection of burners and nebulizers.
Provided as standard in Techtron instruments.

24

THE TECHTRON AA-4

Also offered as an independent accessory.
LAMPS — Provide superior performance,
the most complete selection (a lamp for
all 68 AA- analyzable elements).
DIGITAL INDICATOR — Meets increased
need for automation and precision

in atomic absorption.

All are available from stock.

For details, write Cary Instruments,

a Varian Subsidiary, 2724 S. Peck Road,
Monrovia, California 91016. Ask for
Data File A801-18.

Cary.
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STEREOSCOPIC W - .. 3 L A%
MICROSCOPE &1 "

MSF $145

.. KOEHLER RESEARCH ILLUMINATOR
' LKR $99

POLARIZING MICROSCOPE

Trans-lllumination Base for MSF $27 MPS $269

Photomicrography
set ACA

$39.95

BINOCULAR PHASE CAMERA
MICROSCOPE BU-13 $1580

BINOCULAR PHASE AUTO-ILLUMINATION
BPH $57]

STUDENT

AUTO-ILLUMINATION .

MSA $90.25 BINOCULAR |
BRIGHTFIELD
RESEARCH

BR-BMIC $775 4 2 _7

LABORATORY
MICROSCOPE
MLK $19]
WIDEFIELD FILAR

MICROMETER
EYEPIECE

BINOCULAR AUTO-ILLUMINATION
BMLU $414

TISSUE CULTURE
INCUBATOR

$399

WHY UNITRON MICROSCOPES ARE SEEN IN THE BEST OF CIRCLES

Most brands of microscopes promise quality . . . But UNITRON really delivers it.
Some other brands imply economy . . . UNITRON proves it . . . check our prices!
And a few others claim both quality and economy . . . But UNITRON is the brand that guarantees both.

. What's more, this guaranteed UNITRON quality and economy are offered in a complete line of
microscopes, to meet the routine and research needs of modern labs. Choose from brightfield, dark-
field, and pﬁase contrast models . . . monocular or binocular . . . familiar upright or unique inverted
stands . . . with attachable or built-in cameras and illumination systems.

The extraordinary features of many other brands are the ordinary in UNITRON Microscopes. Com-
plete optical and mechanical accessories are standard equipment, rather than hidden extras “at
slight additional cost”. Coated optics are second to none. Original designs provide easy operation,
versatility, lab-proven ruggedness and guaranteed performance. All of these are just routine, normal
advantages that customers. have learned to expect when they specify UNITRON Microscopes — plus
attractive prices which are so easy on your budget.

. UNITRON MEANS MORE MICROSCOPE for the MONEY. Leading labs throughout the world know
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 model (or models) for a free 10 day trial in your own lab. No cost . . . no obligation to buy
. . . not even any shipping charges. Why not use the coupon to ask for a free trial, the chance to try
before you decide whether or not to purchase. Or, ask us to send a catalog that will give you full details.

' 3 Please send UNITRON'S Microscope Catalog. 4-P

O3 1 accept (without cost or obligation) your invitation
to try UNITRON Model for 10 days.
NAME
COMPANY
I ADDRESS
I CITY STATE

UNITERON

INSTRUMENT COMPANY « MICROSCOPE SALES DIV.
66 NEEDHAM ST.. NEWTON HIGHLANDS 61, MASS.




Get the latest from Nuclear Data...

the first modular,
expandable analyzer systems.

New flexibility, versatility, economy for you. These new analyzers
(already in use by the scientific community) incorporate the most
comprehensive line of analysis capabilities in the industry. Choose
modular components separately —suit your present needs precisely.
Then, simply rearrange module combinations or add more modules as
your work requires and budget permits. No investment in equipment
with unneeded “extras.” And, new developments are as easily
incorporated as changing a module —your system does not

become obsolete.

ND-520PAD Preamplifier, Amplifier, Dis-
criminator; ND-534LARC Linear Amplifier;
ND-535DS Decade Scaler: ND-530ID In-
tegral Discriminator; ND-539TM Timing

Meter; ND-536CTB Clock /Time Base:
ND-537HVS High Voltage Supply.

the NiIMble 2200 analyzer
All-AEC-compatible, modular—
works and expands in standard

NIM bin anywhere. Has 12-bit ADC
with digital zero shift selection,
choice of 512, 1024, 2048, or 4096
memory stacks. To increase channels,
merely replace smaller memory with
a larger one—we send size wanted,
fast! System has integrated circuitry,
16MHz digitizing rate, 6 microsecond
memory cycle time, multiscaling

built in. Switch-selectable live or
clock time, open or closed linear gate,
wide choice of read in /out devices.
Has Scanmaster that expands
selected data for close examination
or digital readout; numerous other
special high-performance features.

Nuclear Data Europe, Schiphol Airport, The Netherlands »

the Multiparameter 3300

The Nuclear Data Series 3300
Analyzer System represents the most
versatile digital data acquisition
system available. A basic system
contains dual parameter storage,
display and readout capabilities.
Utilizing truly modular construction,
this basic system can be expanded
to N-parameter delayed time
totalizing, as well as dual parameter
on line acquisition. Modules can be’
added to perform digiplex, multiple
input multi-scaling, and time of flight
experiments. In addition, memory
expansion modules (up to 32,768
channels if desired), digital restriction
gating modules, and buffer tape
modules are also available. This
expandability provides systems
tailored to meet the individual
experimental requirements from
input to output. State-of-the art
systems such as an analyzer/
computer combination are currently
being delivered.

more versatility: just add NIM
modules

Listed here—just a few from
Nuclear Data’s comprehensive line
of standard NIM modules, for a
variety of applications in solid state,
scintillation or proportional detector
systems, Expand a basic counting
system, for example, to a multi-
channel scaling, digiplex.
Mdssbauer, live timer or mixer/
routing system. Ask for full details.

Now have just what you need, as you
need it. Write today for full information.
See the latest way Nuclear Data, as
always, gives you more to choose from.

% NUCLEAR DATA INC

128 West Golf Road, Palatine, lllinois 60067
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WORTHINGTON

Worthington uses
electrophoresis

and chromatography
to produce high-purity
enzymes for

nucleic acid
research
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Researchers studying the structures
of protein and nucleic acid mole-
cules can take advantage of the ad-
vanced technology we use in pre-
paring our high-purity enzymes.

Our adapting complex analytical
techniques, including free flow elec-
trophoresis and column chromatog-
raphy, to the routine production of
our research enzymes enables us to
supply you with materials having
purity and activity levels far ex-
ceeding that of any other supplier.

We have, for example, just in-
creased our specification for micro-
coccal nuclease activity from 4500
to 7000 units/mg, and that of our
malic dehydrogenase from 750 to
1000 units/mg.

These enzymes, along with two
dozen other high-purity prepara-
tions, provide you-with the most
complete selection of biochemicals
for attacking the structure of pro-
tein and nucleic acid molecules. Our
using research instrumentation in
their preparation gives you impor-
tant guarantees of purity, uniform-
ity, and availability.

Use the attached coupon to re-
quest our complete listing of en-
zymes for research.




The Gilford 24.0

Spectrophotometer gives you
numbers that count

...repeatability

...three decade
absorbance range

...digital readout
of wavelength

4 8 6

...digital readout =
of slit width ...digital readout

of true linear

absorbance

WAVELENGTH NM

.. .phlS Versatility The Gilford Model 240  ance recording and equipment for gel scanning.

illustrated is a complete manual spectrophotometer. YOUR FIRST STEP — find out how the new
Its stability, sensitivity and range coupled Gilford Model 240 can meet your present
with a variety of accessories make it the spectrophotometric needs without ex-
ideal spectrophotometer for many applica- = ®  cessive expenditure, yet give you the
tions. You may add at any time labor sav- 0’ foundation and the flexibility to meet the
ing accessories . . . such as a programmed expanding and changing needs of the

automatic sample handling system, wsraument LasoraToRies, inc. future. Write for your copy of booklet B42,
continuous flow cells, automatic absorb- OBERLIN, OHIO 44074 or better still, phone Area 216/774-1041.
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SORVALL’S RC-3 is a centrifuge with a purpose...

5 JANUARY 1968

oA
GENERAL
PURPOSE

The RC-3 has justly been described as the finest general-purpose refrigerated centrifuge
on the market. It can produce up to 6,975 x G with the SORVALL HG-4 Swinging Bucket
Rotor. This Rotor has a maximum capacity of 2,600 ml. The RC-3's Gyro-Action Direct
Drive accepts no fewer than eleven other SORVALL Angle and Horizontal Rotors, all of
which can expand their application versatility through the use of many different tubes
and reducing adapters. Controls include programmed acceleration and braking, and
an exclusive speed selector that permits automatic acceleration from 500 RPM to 5,000
RPM. The drive motor and refrigeration systems are of heavy-duty design for reliability
in performance, and the rotor chamber has large, full-access convenience. If you have
need for versatility and dependability in laboratory centrifuge separations, just write:

Ivan Sorvall, Inc., Norwalk, Connecticut 06852. S O R\AI l ®

For additional information, ask
for Bulletin SC-1GPC-3.
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Selling a scientist his first computer involves certain re-
sponsibilities. To educate, for example, not only on the
specific machine that he buys, but on computers in the
laboratory in general. The scientist must learn how to use
them, what may be expected of the machine, what is ex-
pected of him, and how the methods of the laboratory are
changed by the very fact that he can now handle data at
computer speeds.

Because we have made scientific computers for 8 years now
— thousands of them — and, frankly, because we sell scien-
tists their second, third and fourth computers as well, we
have accepted these responsibilities with gusto.

We publish books — more books than some small book pub-
lishers — and not just the handbooks that go with the ma-
chines, either. Primers in scientific computers. Scientific

dlillilt]al!

applications papers. ‘‘How to . . ." books for putting labora-
tory instrumentation together.

We give courses, not only on how to work with a specific
machine, but on how to use scientific computers, how to
connect an experiment to a machine, how to hook up the
instrumentation, how to analyze the results. And we give
lectures, not only in Maynard, but at universities, at the invi-
tation of universities,in our field offices, and at users group
meetings.

DECUSCOPE speaks for the second most active computer-
user's society in the world, where the exchange of informa-
tion, techniques, and even programs is an exciting tribute to
the cooperation among scientists everywhere.

Our commitment to help educate is a serious one, and also
one of the most rewarding aspects of our business. We're
doing more of it, and will do still more in the future.

COMPUTERS - MODULES

DIGITAL EQUIPMENT CORPORATION, Maynard, Massachusetts 01754. Telephone: (617) 897-8821 - Cambridge, Mass. -«

New Haven - Washington. DG

Parsippany, N.J. = Princeton, N.J. = Rochester, N.Y, « Long Island, N.Y. - Philadelphia « Huntsville - Pittsburgh = Chicago « Denver = Ann Arbor « Houston «
Albuguerque - Los Angeles » Palo Alto « Seattle + Carleton Place and Toronto, Ont. » Montreal, Quebec - Reading and Manchester, England » Paris, France
» Munich and-Cologne, Germany - Oslo, Norway « Stockholm, Sweden . Sydney and West Perth, Australia «+ Modules distributed also,through Allied Radio



SPEED UP YOUR
PAPER
RADIOCHROMA-
TOGRAPHY.
s s)

gl g —

By a factor of up to six. How? With Nuclear-
Chicago’s new Digital Actigraph® Ill—the
fast digital/analog paper-strip radiochroma-
tography system. It's designed for speed
and reliable, quantitative data.

FAST BETWEEN PEAKS

For example, Digital Actigraph Il automat-
ically senses low-activity areas between
peaks. Then it stops counting and speeds up
the paper strip and the recorder (up to 325
cm/hour) to the next peak—with no loss in
time synchronization. This acceleration is
particularly advantageous for widely-spaced
radioactive fronts or for strips that require
slow scan-speeds due to their low activity.

ACCURACY, TOO

Digital Actigraph Ill has a built-in digital
rate-gate and exclusive pulse-stepped drive
motors. These features ensure that decelera-
tion and resumption of counting upon enter-
ing a peak'are virtually instantaneous—
essentially no counts are lost. All of which
makes it possible to sense activity peaks with
better than 97% accuracy in most cases.

PLUS DIGITAL INTEGRATION

This new paper-strip radiochromatography
system also incorporates a fast digital inte-
grator, which automatically quantitates the
activity in each individual peak. And it prints
out this data with virtually no loss of counts
during printout. It'll also print out a running
subtotal of the peaks, if desired.

HOW ABOUT TLC?

Is your interest thin-layer radiochromatog-
raphy? The Digital Actigraph Il is easily
adapted for that kind of work too.

Find out more about Digital Actigraph Ill—
the fast system that outperforms all the
others. Ask your local Nuclear-Chicago
sales engineer, or write to us.

® .
NUCLEAR-CHICAGO
CORPORATION

A SUBSIDIARY OF G. D. SEARLE & co.
349 E. Howard Ave., Des Plaines, Ill. 60018 U.S.A.
Donker Curtivsstraat 7, Amsterdam W.
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noise and dust from continued move-
ment of trucks on the mining road
and from blasting at the site for the
next 20 years. The road would be cut
through the virgin rain forest of the
Suiattle River valley at the foot of the
Glacier Peak itself. A conservative esti-
mate of the area which will be af-
fected by the sights and sounds of this
operation for another generation is at
least 22,000 acres. Our estimate is
that this operation, with all its ap-
purtenances, will upset and damage at
least 26,000 acres of the wilderness
during the course of the operation.
When it is over, the scars will remain
for centuries. The allegation has been
made that nature will soon reclaim this
area. Yet the Holden copper mine,
10 miles away, was abandoned 10 years
ago, and the huge tailing piles are still
there. Nothing is growing on them.
And it seems likely that it will be
hundreds of years before anything can.
How long is long?

Peugnet implies that the area could
be made accessible to the public by
virtue of the mining road. Last year,
over 10,000 people spent 45,000 man
days visiting the Glacier Peak Wilder-
ness, doubling its use in the last 4
years. It is already accessible and it is
used to view an unmatched panorama
of incredible beauty unmarred by any
works of man. It is true that the na-
tion needs minerals. But we are some-
day going to run short whether we
mine every available site or not. The
copper ore produced at this particular
site would supply about 2 days’ worth
of U.S. consumption. This operation
will tear out the heart of a great wilder-
ness area forever. I think the most
appropriate question to ask is whether
we want to permit such an operation
in such a place. Indeed, it might be
said, “Never would so little be gained
by so few at the expense of so many.”

M. Brock Evans
North Cascades Conservation Council,
4534-Y5 University Way,
Seattle, Washington 98105

Peugnet displays no understanding
of the wilderness concept or of the
relevant acts of Congress. According to
federal law, the National Wilderness
Areas are intended to remain in their
original state, so as to perpetuate the
“values of solitude, physical and men-
tal challenge, scientific study, inspira-
tion, and primitive recreation” (Wilder-
ness Act, Title 36, Chapter II, Part
251—Land Uses). On mining claims
validly established prior to inclusion

of the land within the National Wilder-
ness Preservation System, claimants are
required by law to remove any “im-
provements” no longer needed for min-
ing purposes, restore the original con-
tour of the surface of the land, and

promote its revegetation by natural
means.
Peugnet’s suggestion that Kenne-

cott should leave a road open to the
public and a “potentially beautiful
lake” is not only incompatible with
the wilderness concept but also against
the law. . . . The suggestion that an
artificial lake would improve Miner’s
Ridge is certain to outrage anyone who
has visited the area. Equally outrageous
is the suggestion that a road would
be desirable. Tiny Image Lake, al-
though it is 14 miles from the nearest
road, is already so heavily used that the
vegetation and terrain are in danger.
The appearance of a public road, with
parking lot, gasoline pumps, and other
“improvements” would provide = the
coup de grace for another of our
fragile wilderness areas.

RoNALD W. ANGEL
Division of Neurology,
Stanford University School of Medicine,
Palo Alto, California 94304

The 450-acre open pit that Kenne-
cott proposes to gouge out of the top
of Plummer Mountain may be “a mere
flyspeck in the 458,000-acre Glacier
Peak Wilderness Area,” but it would
be a festering eyesore visible from the
entire Suiattle valley, an area a hun-
dred times as large as the pit itself.
The blasting could be heard over the
rest of the wilderness area and clouds
of dust would settle on a lake two
miles away which is not just “po-
tentially beautiful,” but is already the
most beautiful mountain lake in the
United States.

Image Lake is a morning-glory pool
with gently shelving white sand bottom
around the edge and indigo-blue depths
in the middle. It is set in a basin of
alpine meadows spotted with clumps of
fir trees and over the low side of the
basin, 6 or 7 miles away and 4000 feet
above, the white mass of Glacier Peak
looms against the sky, the only one of
the Cascade volcanoes which cannot
be seen from a paved highway.

Apart from esthetic considerations,
there are compelling practical objec-
tions to this “development.” The pos-
sibility of water pollution is not just
a matter of speculation; we can be
guided by recent, nearby experience.
Tailings from the Holden Mine on the
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vith an entirely new concept of flexibility
in a COBALT 60 IRRADIATION FACILITY
Ik research and commercial production

\MMABEAM 650

new era of versatility by providing
unlimited range of variable dose

In adjustable diameter sample
chamber cavity and panoramic irradiation.
(The size of the sample chamber cavity is
adjustable, from a diameter of 4.5 inches to
32.5 inches).

This hitherto unobtainable selection of
dose rates is made possible by individual
control of the activity exposure in each one
or any combination of the 12 source tubes
through “push-button” manipulation at the
control console in an outside room.

INTERNAL and PANORAMIC IRRA-
DIATION is available with “push-button”
simplicity.

The GB 650 has a source capacity of
30,000 curies, occupies less than 12 square
feet of floor area and can be set in a shielded
room of any required dimensions. The GB 650
is backed by AECL's 5 year warranty.

If you are involved in pure or applied
research or the practical applications of
gamma radiation to industry, you will want to
know more about this major breakthrough in
Cobalt 60 irradiation facilities.

Details and specifications are available
on request. Write to the address helow.

ATOMIC ENERGY OF CANADA LIMITED

Commercial Products « P.O. Box 93 - Ottawa - Canada

Telephone 613-728-1841  Cable "NEMOTA"

6706
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Why (Almost)
Everybody
Re-Orders

L /1 REPIPETS
and Dilutors

93% of all chemists who buy L/I
instruments re-order within 90
days! Here’s why: 1. Precision—
1% accuracy; 0.1% reproducibility.
2. Time saved—pipeting and dilut-
ing time is cut by 50% to 90%
for all research analyses. 3. Safety
—REPIPETS and Dilutors fit di-
rectly on your reagent containers,
completely eliminating the hazards
of mouth pipeting and the danger-
ous transfer of reagents. 4. No
clean-up—the instruments are self-
cleaning. 5. You can handle any
liquid—acids, concentrated alkalies,
volatile solvents, chlorinated hydro-
carbons, etc. 6. No cross-contami-
nation. 7. Air filters keep reagents
pure. 8. Complete selection—RE-
PIPETS and Dilutors are supplied
in 1, 5, 10, 20, and 50 ml sizes.
REPIPETS $47.50, Automatic Di-
lutors $89.50. For 4-minute water
determinations in the range 1 ppm
to 100% water, use Labindustries
Aquametry apparatus. $295, in-
cluding reagent. Join the 93%
Club! Please write for more in-
formation.

4 LABINDUSTRIES

1802 H Second St.
Berkeley, Calif. 94710
Phone (415) 843-0220

34

other side of Cloudy Pass did pollute
streams and destroy fish. Even now,
years after the operation was aban-
doned, a vast mound of inert, life-

less, brown dirt, loaded with sulfuric

acid, fills half the valley of Railroad
Creek, waiting for the spring floods
from rain and melting snow to carry
more of it down to Lake Chelan.

It may be “obvious that the excava-
tion from which both ore and waste
are derived could ultimately contain
the tailings”; nevertheless, the concen-
tration plant will be 1500 feet below
the pit and it is unlikely that Kenne-
cott will hoist the tailings back to their
original level as a public service. They
are likely to remain precariously
perched on a steep mountainside where
the spring runoff will have a much
greater erosive effect than in the rela:
tively level valley of Railroad Creek.

There are many other undeveloped
ore deposits in the United States. One
in the Twin Buttes area of Arizona
between Tucson and Nogales is being
prepared for mining by Anaconda Cop-
per and they are currently running full-
page advertisements (see the inside back
cover of Saturday Review, 28 Oct.)
to show how their strip operation is

being camouflaged by plantings of in-

digenous shrubbery. In a flat cactus
desert of Arizona this is hardly neces-
sary; the pit is not an offensive con-
trast to the dry, bare landscape. I
would like to invite Kennecott to pub-
lish a similar color photograph of
Miner’s Ridge and show by photo-
montage what their pit would look
like.

ROBERT F. JAcksoN
Department of Mathematics,
University of Toledo, Toledo, Ohio

Liberties with Language

Richards’ analysis (Letters, 20 Oct.)

"has enabled me to identify, retrospec-

tively, an oddity I encountered some
years ago in a manuscript. The text
announced that, to allow for some
variable or other, values in a table had
been “adjustmented.” This clearly rep-
resents the third term in the series:
“to adjust; to make an adjustment; to
adjustment.” One hopes that no addi-
tional terms will make an appearance
to be classificationed.

PHiLTP S. CORBET
Canada Department of Agriculture,
Belleville, Ontario

Masquerade of
Undirected Research

For almost a year Project Hindsight
has been under discussion (18 Nov.
1966, p. 872; 2 Dec. 1966, p. 1123; 23
June, p. 1571; 29 Sept., p. 1512), and
in all that time a point of fundamental
importance has been ignored. “Undi-
rected” research is not equivalent to
pure or basic research.

Basic scientific research is concerned
with new ideas, new concepts, new prin-
ciples. It is not concerned with practi-
cal applications or development of
things, but with the development of
ideas fundamental to nature. For this
reason it requires a very special scientif-
ic competence, even genius, as well as
a highly developed sense of purpose
and direction.

The hard fact is that the over-
whelming majority of scientists are
not capable of performing basic re-
search to any significant extent, just as
there are many well-trained musical ar-
rangers but there are very few really
good composers.

Unfortunately, few scientists are will-
ing to admit to an incapability of ac-
complishing basic and fundamental re-

‘search, particularly if they are in aca-

demic life. Hence there has arisen that
form of self-deception in which the
scientist reasons that if his work is “un-
directed”—not directed toward a specif-
ic goal—then it must be basic research.
This may be one of the greatest non se-
quiturs of all time, but that does not
prevent one afflicted with the delusion
from fighting with astounding ferocity
for funds for “undirected research.” In
a sense he is fighting to maintain status,
face, and self-respect.

The main conclusion of Project Hind-
sight (and I support it) is that the
usual scientist is more productive when
he is given specific goals. To equate this
to an attack on the value of basic re-
search is ridiculous. The conclusion may
be unpalatable to some, but still the
evidence is there that a great deal of
undirected research is mere timeserving
and scientific busywork masquerading
as basic research. The large body of
scientists supported by public and cor-
porate funds and allegedly engaged in
basic research had best recognize this
unhealthy situation and come to grips
with it, rather than denounce those who
have uncovered it.

ROBERT M. LUKES
223 Bramton Road,
Louisville, Kentucky 40207
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Ampholine-The New Dimension
in Protein Separation

For enzymes—bacterial toxines—myoglobin—haemo-
globin and serum proteins.

LKB presents a new high-resolving, easily operated and
accurate method of separating proteins in a combined
density and natural pH gradient in relation to their iso-
electric points. LKB introduces the new carrier ampho-
lytes which create the natural pH gradient; they have
been specially developed for use in this new separation
method called “ELECTROFOCUSING.” New Electro-
focusing columns designed to allow the elution of both
gradient and separated compounds with a minimum of
disturbance play.animportant part in this new technique
for protein separation.

Electrofocusing, which is the concentration of proteins

in narrow bands (see the separation above), when a
voltage is applied to a mixture of carrier ampholytes and
protein sample, occurs due to the voltage creating a
natural pH gradient in a system stabilized against con-
vection by a density gradient.

The Isoelectric Point (pl) is the pH value at which an
ampholytic substance (e.g: a protein), is uncharged; at
this value, which is relative for each protein, there is
no migration.

We shall be glad to be at your service. for further tech-
nical information and assistance. Write to-day for
further information on this outstanding aid in protein
chemistry.

LKB INSTRUMENTS INC.e 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md. 20852
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OTHER SWEDEN
HEADQUARTERS LKB-Produkter AB
FOR SALES Fack

AND SERVICE Stockholm—Bromma 1

UK NETHERLANDS DENMARK

LKB Instruments Ltd. LKB-Produkten N.V. LKB Instrument A/S
232 Addington Rd. Zeekant 35, Amagerbrogade 34,
S. Croydon, Surrey CR2 8YD The Hague Copenhagen S
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~as soon as they are collected, and 10 'r'nore, and 10 Fﬁore,

and 10 more > <> . As long
as empty test tubes in handsome red polypropylene racks
(holding 10 each) are supplied on the right, the same may be
removed from the left — with enclosed fractions, of course.
Twenty (20) racks can be put in the apparatus for the period
of unattended run. Write GILSON MEDICAL ELECTRONICS,

Middleton, Wisconsin, for data on the

i
i

GME LINEAR FRACTIONATOR

L ceEh
GILSON products are also manufactured in Europe: GME ® 69, Rue Gambetta—95, VILLIERS-LE-BEL, FRANCE
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THE ADVANCEMENT OF SCIENCE

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
reviews—are signed and reflect the indi-
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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Meeting Needs for Heavy Elements

Advancing technology and a higher standard of living are creating
demands for every cliemical element. The special properties of many of
the metals are being exploited. For instance, gold is used for spinnerets
in forming synthetic fibers, for electrical contacts in switches, and for
new brazing alloys used in joining semiconductor devices to metals or
in joining glass and other insulating materials to metals. Nonmonetary
use of gold in the United States has more than tripled in the past 10
years, and the expansion continues. Use of other metals, such as the
platinum group, silver, tin, and antimony, also has been growing. The
quantities involved are substantial, and in none of these is the United
States self-sufficient. To meet present needs, the United States must
expend annually more than a billion dollars for imports of these ele-
ments. Our industrial growth in the future could be limited by inability
to pay for expanded requirements of heavy metals.

For nearly 60 years following the discovery of gold in California in
1848, the United States was the world’s leading producer of gold. Today,
our production is only about 4 percent of the free world’s total. The
rich placer deposits are exhausted, and once-profitable mines have been
closed. Recently, however, because of expanded activities by the Geo-
logical Survey and the Bureau of Mines, the outlook for gold has im-
proved. The Geological Survey is providing a better assessment of the
occurrence of gold, and the Bureau of Mines is devising better and
cheaper means of recovering it.

The Survey has devised a sensitive field procedure to assess the oc-
currence of gold in rocks. Following sample preparation, the gold is
extracted and measured by spectrophotometry. Using this method, the
Survey has been examining a large number of samples. Average rocks
contain 5 X 10~? part of gold, or an amount worth about a half cent
per ton of rock at the current price of $35 per ounce. When rock under-
goes weathering or other geochemical processes, concentration of the
gold can occur. The Geological Survey estimates that between 10° and
1010 ounces of gold are present in about 50 cubic miles of rock located
in northwest Wyoming. This corresponds to a concentration of about
100 X 10—? and an average value of about 10 cents per cubic yard.
However, local concentrations higher than the average exist, and mining
in some of these localities might prove to be economical.

In Nevada the Survey method has pinpointed two ore bodies, one at
Carlin (already being exploited) and another at Cortez. Both ores aver-
age about 10 parts per million, or 0.3 ounce per ton, and can be mined
by open pit methods.

Among other projects, the Bureau of Mines has been seeking better
ways of extracting gold from ores and has been investigating the possi-
bility of leaching in place. In the established leaching procedure cyanide
solutions are used. The poisonous character of the cyanide and its inef-
fectiveness in the case of some ores are undesirable features. The Bureau
of Mines has discovered that malononitrile is an effective, nontoxic substi-
tute for HCN.

The new government-sponsored heavy metals program has been in
operation for a year and a half. It promises some amelioration of our
balance of payments problem and a better assessment of our natural
resources. However, the gap between prospective needs and proven re-
serves is great, and the problem deserves the attention of many compe-
tent scientists and engineers.—PHILIP H. ABELSON

37



There's only one way to get completely automatic
liquid scintillation counting

Install the new Model 3880 Tri-Carb” Spectrometer with optional Absolute Activity
Analyzer. ® It's the only way to get accurate answers in terms of absolute sample
activity without manual computation or complicated transfers of data. Furthermore,
results are computed automatically with a precision impossible to achieve either
manually or with any other on-line or off-line computer. ® It works with any
samples, single or double-labeled, with any type and degree of quenching. Counting
conditions are optimized automatically for each sample, and background is held
constant for a// degrees of quenching. You literally put in samples and take out the
data you want. Of course, counting performance—whether in terms of E?/B,
tritium efficiency or isotope separation—is unequalled. Call your Packard Sales
Engineer for complete details or write for Bulletin 1057U to Packard Instrument
Company, Inc., 2200 Warrenville Road, Downers Grove, lllinois 60515;

Packard International S.A., Talstrasse 39, 8001 Zurich, Switzerland.

Paclkard




LABORATORY LABELING SYSTEM

Time pressure-sensitive Tapes and Labels provide a versatile
system of identification for every laboratory. Stock labels for
animal cages, microscope slides and photo-slides. Custom
imprints to your specifications including consecutive num-
bers. High quality vinyl coated Time Tape comes in 17 colors,
can be marked with pen or pencil, sticks to any surface
(plastic, glass, metal, paper, cloth) and will withstand temper-
atures from —70°F. to 4-250°F. Write for free literature.

AVAILABLE THROUGH
LABORATORY SUPPLY DEALERS

PROFESSIONAL TAPE CO., INC.
365 EAST BURLINGTON ROAD
RIVERSIDE, ILLINOIS 60546

(Four new

top-loading
balances

described in
Mettler
bulletin

P160, P2000, P5, and P6 are Mettler's new top-loading
balances. All provide improved precision/capacity rela-
tionships, and all feature analog or digital reading.

The P160 features a reversible scale which eliminates
computations in weight-loss studies and permits easy
gravimetric titrations.

Level-matic, a Mettler feature which automatically com-
pensates for slight shifts in balance level, is supplied in
the P5 and is an option in the P160 and P2000.

The P5 and P6 offer special advantages for weighings
in the range of 5 to 6 kilograms; the P2000 is unusu-
ally compact.

Request Bulletin P. Mettler Instrument Corporation, 20
Nassau Street, Princeton, New Jersey 08540.

Hyland Special Antiserums

Hyland, pioneer producer of components for
immunoelectrophoresis and immunodiffusion
technics, offers a large variety of

ANTISERUMS

IMMUNO-PLATE® IMMUNODIFFUSION PLATES
IMMUNO-PLATE® ANTIBODY-CONTAINING PLATES
COMPLETE IMMUNO-PLATE® TEST KITS for identifi-
cationand quantitation of such human serum proteins
as yG, yM, yA and others,

HYLAND

OIVISION TRAVENOL LABORATORIES, INC.
Los Angeles, California 90039
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@) LABWASHER

brings your lab advantages of
automated glassware washing and drying;
unequaled convenience; savings of valu-
able man-hours and significant reduction
of labware breakage. '

For only $18.50 per month*, the CRC
Labwasher can free your lab forever from
the extravagance of hand washing lab-
ware. It works for you faithfully even dur-
ing lunch or after the close of day . . .
has clean glassware ready and waiting
when needed!

Check your glassware washing problems
against actual, in-the-field ‘“Usage Re-
ports”. Request Bulletin No. S-811

*Average cost of owning and operating a CRC Lab.
washer (over a 5 year period during which the unit was
completely amortized) based on a survey of 239 Lab-
washer equipped laboratories.

A-S601

THE
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RU%)BER

Labwasher Division
Cranwood Parkway, Cleveland, Ohio 44128

120

22-27. Air Conditioning Principles and

_Practices, Austin, Tex. (D. E. Griffith,

Program Director, Taylor Hall 153, Col-
lege of Engineering, University of Texas,
Austin 78712)

23. Industrial Associates Research Re-
view, Houston, Tex. (D. E. Griffith, Pro-
gram Director, Taylor Hall 153, College
of Engineering, University of Texas,

~Austin 78712)

23. Preventive and Therapeutic Aspects
of Coronary Heart Disease, conf., New
York, N.Y. (Conference Planning Com-
mittee, New York Heart Association, 10
Columbus Circle, New York 10019)

23-26. Council on Social Work Educa-
tion, Minneapolis, Minn. (P. Stickney,
Council on Social Work Education, 345
E. 46 St., New York 10017)

23-26. Water, Technical Committee
mtg., West Palm Beach, Fla. (American
Soc. for Testing and Materials, 1916 Race
St., Philadelphia, Pa. 19103)

23-27. American Mathematical Soc.,
74th annual, San Francisco, Calif. (G. L.
Walker, American Mathematical Soc.,
Box 6248, Providence, R.1. 02904)

24-25. Health Physics, 2nd mid-year
symp., Augusta, Ga. (C. M. Patterson, E.
I. duPont, Savannah River Lab., Aiken,
S.C. 29801)

25-27. Mathematical Assoc. of America,
‘51st annual, San Francisco, Calif. (H. M.
Gehman, MAA, Executive Director, ¢/o0
SUNY at Buffalo, N.Y. 14214)

25-27. Symmetry Principles at High
Energy, 4th conf., Coral Gables, Fla.
(Conf. on Symmetry Principles at High
Energy, Center for Theoretical Studies,
University of Miami, Coral Gables)

27-1. American Group Psychotherapy
Assoc., conf., Chicago, Ill. (M. Schiff,
AGPA, Room 702, 1790 Broadway, New
York 10019) .

28. Fourth Massbauer Symp., Chicago,
II. (P. A. McNulty, New England Nu-
clear Corp., 575 Albany St., Boston,
Mass. 02118) )

28-2. Institute of Electrical and Elec-
tronics Engineers, winter power mtg., New
York, N.Y. (J. W. Bean, American Elec-
tric Power, 2 Broadway, New York
10008)

28-2. Testing and Materials, winter
mtg., Atlantic City, N.J. (T. A. Marshall,
Jr., American Soc. for Testing and Mate-
rials, 1916 Race St., Philadelphia, Pa.
19103)

29-31. National Assoc. of Private Psy-
chiatric Hospitals, 35th annual mtg.,
Miami Beach, Fla. (The Association, 353
Broad Ave., Leonia, N.J.)

29-31. Society of Thoracic Surgeons,
annual mtg.,, New Orleans, La. (F. X,
Byron, Executive Secretary, Society for
Thoracic Surgeons, City of Hope Medical
Center, 1500 E. Duarte Rd., Duarte, Calif.
91010)

29-1. American Assoc. of Physics
Teachers, annual mtg., Chicago, Ill. (S. S.
Ballard, Univ. of Florida, Gainesville
32603) :

29-1. American Meteorological Soc.,
48th annual, San Francisco, Calif. (K. C.
Spengler, AMS, 45 Beacon St., Boston,
Mass. 02108)

29-1. American Physical Soc., annual
mtg., Chicago, Ill. (R. G. Sachs, Box 344,
Argonne, Ill. 60440)

29-3. Bio-Physical Techniques, Hopat-
cong, N.J. (Center for Professional Ad-
vancement, P.O. Box 66, Hopatcong
07843)

February

1-2. American Chemical Soc., 3rd Mid-
dle Atlantic regional mtg., Philadelphia,
Pa. (H. Reiff, Smith, Kline and French
Labs., 15th and Spring Garden St., Phila-
delphia 19130)

1-3. Solar Astronomy, Tucson, Ariz.
(N. Sheeley, Kitt Peak National Observa-
tory, 950 North Cherry Ave., P.O. Box
4130, Tucson 85717)

3-7. American Acad. of Allergy, annual
mtg., Boston, Mass. (J. O. Kelley, Execu-
tive Secretary, 756 N. Milwaukee St.,
Milwuakee, Wis. 53202)

3-9. National Asphalt Pavement Assoc.,
annual, Los Angeles, Calif. (The Associa-
tion, 6715 Kenilworth Ave., Riverdale,
Md.)

4-7. American Crystallographic Assoc.,
Tucson, Ariz. (W. L. Kehl, % Gulf R&D
Co., P.O. Drawer 2038, Pittsburgh, Pa.
15230)

5-6. Underwater Photo-Optical Instru-
mentation Applications, San Diego, Calif.,
(Society of Photo-Optical Instrumentation
Engineers, P.O. Box 288, Redondo Beach,
Calif. 90277)

5-8. American Soc. of Heating, Refrig-
erating and Air-Conditioning Engineers,
semiannual mtg., Columbus, Ohio. (J. L
Szabo, 345 E. 47 St.,, New York, New
York 10017)

5-9. Applied Transducers Workshop for
Scientists and Engineers, Hopatcong, N.J.
(Saul Gordon Associates Center for Pro-
fessional Advancement, P.O. Box 66, Ho-
patcong 07843)

6—7. Sanitary Engineering, 10th conf.,
Urbana, Ill. (Div. of University Extension,
Room 116e, Illini Hall, Champaign, IIl.
61820)

6-8. American College of Radiology,
annual mtg., Chicago, Ill. (W. C. Stron-
ach, American College of Radiology, 20
N. Wacker Dr., Chicago, I1l. 60606)

6-9. Reinforced Plastics, 23rd annual
div. conf., Washington, D.C. (L. P. Wil-
liams, Soc. of the Plastics Industry, 250
Park Ave., New York 10017)

7. Medical Library Group of Southern
California, Los Angeles, Calif. (Medical
Library Assoc., Inc,, 919 N. Michigan
Ave., Chicago, IlIl.)

7-9. American Acad. of Occupational
Medicine, Washington, D.C. (B. D. Din-
man, Dept. of Industrial Health, Univer-
sity of Michigan, Ann Arbor 48104)

7-9. American Assoc. of Petroleum
Geologists, Southwestern Section, Wichita
Falls, Tex. (E. A. Baldon, ¢ Tom B.
Medders, 414 City National Bldg., Wichita
Falls 76301)

7-9. Methods of Air Pollution and In-
dustrial Hygiene Studies, 9th conf., Pasa-
dena, Calif. (P. K. Mueller, Air and In-
dustrial Hygiene Laboratory, California
State Dept. of Public Health, 2151 Berke-
ley 94704)

7-10. American Educational Research
Assoc., Chicago, Ill. (The Association,
1126 16th St., NW, Washington, D.C.
20036)

8-10. Pacific Northwest Oceanographers,
17th annual mtg., Seattle, Wash. (L. H.

SCIENCE, VOL. 159.



new Sepharose

Extends gel filtration separation and fraction-
ation of high molecular weight substances:
viruses, nucleic acids, proteins, polysaccharides

The new “bead form” of agarose — Sepharose —now ex-
tends the gel filtration method to the separation and
fractionation of molecules with molecular weights in the
millions. Sepharose is prepared in the “bead form” from
agarose, the neutral portion of agar. By altering the concen-
tration of agarose during preparation, Sepharose gels with
different fractionation ranges are produced. Sepharose
gels complement the present series of Sephad_ex°
gels, and together they extend the limits of the gel filtra-
tion method for the fractionation of molecules with
molecular weights ranging from essentially zero to
approximately 25 million.

SEPHAROSE
Sepharose Particle Percent Fractionation
Type Size Microns Agarose Range
2B 60-250 2 2x106 to 25x106+
4B 40-190 4 3x105 to 3x108*
*Determined with polysaccharides.
8 £ P?_Iiovlrlus
£ v STV g 2
= ¢ 2
« H 3
[+
Adenovirus
Type 5
T T T L} T T T T T
0 100 200 300 50 100

0 50 150 20
Elution volume ml Elution volume ml
Chromatography of a crude prep- Separation of _”P:Iabeled adeno-
aration of satellite tobacco necrosis  virus and poliovirus on Sepha-

virus on Sepharose 4B. rose 2B.

Separation of the
replicative RNA
intermediate (first
peak) synthesized
in RNA phage-
infected cells from
single stranded
cellular RNA (sec-
ond peak) on
Sepharose 4B.
Erikson and Gor-
don, Biochem. Bio-
phys. Res. Com-
mun. 23 (1966)
422-428.

44,000

< 2.000

Radioactivity CPM'H - —o0 —~

1357 91113151719212325
Tube Number

Optical density
= = =« Radioactivity

-
———
T T

T

<
g

0
Elution volume ml

Separation of a mixture of KB-cell nucleic acids and 3P-labeled polio-
virus RNA on Sepharose 2B. The first peak contains KB-cell DNA, fol-
lowed by poliovirus RNA, KB-cell r-RNA and KB-ell s-RNA.

For additional technical information on SEPHAROSE, write to

PHARMACIA FINE CHEMICALS INC.
800 Centennial Avenue, Piscataway, N. ). 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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m INDUSTRIAL MART "

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

WORKING MODEL
DIGITAL COMPUTER

Solve problems, teach logie, 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 syst
temtmjograming. problems & 15 experi-
ments.

Stook No. 70,683W......_._..$5.98 Ppd.

IT'S HERE—BIG, NEW DIGICOMP 11!
If you think DIGICOMP I was something
—walt “til you use DIGICOMP II! Loads
of fun. Terrific challenge! Actually works
like electronic digital computer but needs
no power. Adds, subtracts, multiplies, di-
vides, memorizes. First mechanical com-
puter w/auto. switch action. First model
designed for ing. Speed reduced
by factor of million to 1—you can see what’s
happening. Demonstrates ‘new’ math, com-
puter techniques.
Stock No. 70,946 W—

(Intro. pries) oo .$16.00 Ppd.

WOODEN SOLID PUZZLES

Here’s a fascinating assortment of 12 dif-
forent 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, -

Stock No. 70,205W__.c_—.._.$3.50 Ppd.

NEW THERMOQELECTRIC COOLING
SYSTEM

Complete, solid state unit. Amazingly ver-
satile. Excellent for experimental uses in
industry, universities, research lab! Si-
lent, motionless. Simple to operate. No
moving parts to wear out. No fluid leak-
age. At 80°F. ambient temp., unit pumnps
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
cooler in instruments, electronic and other
industrial equipment. Wt. 8 Ibs. Tull inst.

Stock No. 70,818W...______ $62.00 Ppd.

DUPONT PLAS}I'(_I}_ LIGHT GUIDE

Experiment with amazing new plastic fiher
optic light guides. 1001 uses for mfrs., ex-
perimenters, hobbylsts. 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,
8, connectors.

Stook Neo. 70,855W._._. ... $10.00 Ppd.

3”7 ASTRONOMICAL TELESCOPE

See the stars, moon, phases” of Venus,
planets close up. 60 to 180 power, Alumi-
nized and overcoated 3* diameter /10 pri-
mary mirror ventilated cell. Equatorial
mount with locks on both axes. Equipped
e S%puferli abd o, Yatley
. nder telescope, hardwood tripod.
Included FREE: ‘‘STA ART: %

ORDER BY STOCY NUMBER

S8CIENCE TREASURE CHESTS
Hundreds of _thrilling experiments plus
a8 Ten Lens Kit to make telescopes, mi-
croscopes, ete. Incl.: extra powerful mag-
nets, polarizing fllters, compass, one-way
mirror fllm, diffraction grating, many
other ftems,

Btock No. 70,342W_.____._.___ $5.50 Ppd.
DELUXE CHEST—Everything in Chest
above plus exciting additional items for more
advanced experiments including crystal-
growing kit, electric motor, molecular mod-
els set, first-surface mirrors, and lots more.
Stock No. 70,343W___________ $10.50 Ppd.

GIANT FREE CATALOG
OF UNUSUAL BARGAINS

Completely new 1968 edition—-148 pages.
Bargains galore! New categories, items,
11lustrations. 1,000°s of buys for industry
-—Olptlca. Science, Math. On-the-job helps,
ity control aids. Optics for research
labs, design engineers, experimenters. In-
struments for checking, measuring . . .
"-& speed work, l;lnprove quality, cut costs.

uge lecti 1 mi
binoculars, magnifiers, magnets, parts,
kits, accessories. Many hard to get surplus

- bargains. Write for Cuuhﬁ- , Edmund

Scientific Co., 300 Edscorp Bldg., Barring-
ton, New Jersey 08007.

* OPEN ACCOUNT YO RATED FIRMS * MONEY.-BACK GUARANTEE

EDMUND SCIENTIFIC CO. 258 Ton New scnses oooor
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can you
afford

to order
radioactive
compounds
nuclides

sources
and
services
without
Tracerlab’s
Catalog 68?

Write for it now
g#E | TRACERLAB

A Division of Laboratory For Electronics, Inc.
WALTHAM, MASSACHUSETTS 02154
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Larsen, Dept. of Oceanography, Univ. of
Washington, Seattle 98105)

8-10. Society of University Surgeons,
annual mtg., Lexington, Ky. (W. G. Aus-
ten, The Society, Massachusetts General
Hospital, Boston)

10. History of Science, Columbus, Ohio.
(R. L. Stuckey, Ohio Acad. of Science,
1735 Neil Ave., Columbus 43210)

12-14. Aircraft Design for 1980, Wash-
ington, D.C. (Meetings Manager, 1290
Sixth Ave., New York 10019)

13—-15. Aerospace and Electronic Sys-
tems, Los Angeles, Calif. (R. M. Ember-
son, 345 E. 47 St.,, New York 10017)

13-15. Military Aircraft Systems, Wash-
ington, D.C. (Meetings Manager, 1290
Sixth Ave., New York 10019)

13—-16. American Public Power Assoc.,
Sacramento, Calif. (A. Radin, General
Manager, Suite 830. 919 18th St., NW,
Washington, D.C. 20006) -

14-16. Offshore Exploration Conf., New
Orleans, La. (M. F. Oberacker, Manager,
Administration, OECON, P.0. Box 88,
Palos Verdes Estates, Calif.)

15. Commercial Application of Ultra-
sonics, New York, N.Y. (J. N. Antone-
vich, Blackstone Corp., 1111 Allen St.,
Jamestown, N.Y. 14701)

16-17. Neurobiological Aspects of Psy-
chopathology, New York, N.Y. (J. Zubin,
722 W. 168 St., New York 10032)

16. Reliability Symp., 9th annual West
Coast, Beverly Hills, Calif. (R. J. Green,
TRW Systems, Building E2/6043, One
Space Park, Redondo Beach, Calif. 90278)

16-18. Repair and Regeneration, Symp.,
San Francisco, Calif. (Continuing Educa-
tion in Health Sciences, University of
California, San Francisco Medical Center,
Parnassus and Third Ave., San Francisco
94122)

18-21. American Inst. of Chemical En-
gineers, 63rd natl. mtg., St. Louis, Mo.
(L. L. Fellinger, Monsanto Co., 800 N.
Lindbergh, St. Louis)

18-22. Society of Economic Geologists,
New York, N.Y. (R. A. Laurence, P.O.
Box 1549, Knoxville, Tenn. 37901)

18-22. Technical Assoc. of the Pulp and
Paper Industry, 53rd annual mtg., New
York, N.Y. (K. G. Chesley, TAPPI, 360
Lexington Ave., New York 10017)

19-20. Engineering Project Investment
Analysis, Austin, Tex. (D. E. Griffith,
Program Director, Taylor Hall 153, Col-
lege of Engineering, Univ. of Texas, Aus-
tin 78712)

19-21. Biophysical Soc., 12th annual
mtg., Pittsburgh, Pa. (Local Arrangements
Chairman, I. Bendet. Biophysics Dept.,
Univ. of Pittsburgh, Pittsburgh 15213)

19-23. Transportation Engineering Conf.,
‘San Diego, Calif. (W. H. Wisely, 345 E.
47 St., New York, N.Y. 10017)

19-25. American Soc. of Civil Engi-
neers, San Diego, Calif. (W. H. Wisely,
ASCE, 345 E. 47th St., New York 10017)

21-22. Industrial Pharmacy, Austin,
Tex. (W. L. Guess, Dept. of Pharmacy,
College of Pharmacy, University of Texas,
Austin 78712)

22-24. Central Surgical Assoc., Cleve-
land, Ohio. (B. L. Willman, 1402 S.
Grand Blvd., St. Louis, Mo. 63104)

25. Psychoanalysis, 6th annual scientific
conf., New York, N.Y. (A. Blatt, Chair-
man Program Committee, 7 W. 96 St.,
New York 10025)

WANG
electronic
calgulators

=

perform all basic
arithmetic functions

+ || — || X

instantly, silently, accurately.
Optional keys produce:

A A
i Vx
uﬁh_._d_l_;;
e’ LOGex

L s L
by single keystrokes.

There are models to fit every need.
Wang calculators can be used to figure
everything from monthly mortgage pay-
ments to rocket engine thrust coefficient.
You can add fractions, do chain mul-
tiplication, produce reciprocals, store
and recall sums of products, multipliers
and/or entries as well as intermediate

" answers. You can have such options as:

four additional random-access storage
registers, 80 step plug-in card program-.
mer and/or built-in programs for single
Keystroke calculations of sin 6, cos 4,
arcsin X, arctan x. And that’s just the
beginning. Add-on compatibility en-
ables you to build to a powerful com-
puting system that will branch, loop,
do sub-routines, make decisions and
manipulate arrays. There is nothing
comparable, anywhere.

For complete information, write:

&= WANG

LABORATORIES,INC.

Dept. 1Q, 836 North St.v, Tewksbury, Mass. 01876
" Tel.: (617) 851-7311

In Major Cities, Tel.:

241-0250
666-9433
245-6057
245-6057
255-9042
278-3232
361-4351
839-3345
333-6611
588-3711

482-0737
463-8877
234-7634
881-5324
488-9753
851-7311
322-4692
735-5802
668-0275
454-4140 381-5440
364-0327 397-3212
821-8212 (504) 729-6858 421-0890
364-7361 255-9042 (817) 8.
841-3691 (512) 454-4324 (916) 489-7326
456-1542 (513) 531-2729 (919) 288-1695

278-4744
727-0256 (601
631-0909
365-2966
341-6463
457-6441
842-7882
366-1906
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25-29. American Inst. of Mining, Metal-
lurgical, and Petroleum Engineers, 97th
annual mtg., New York, N.Y. (C. Hop-
kins, 345 E. 47 St., New York 10017)

26-28. American Physical Soc., Boston,
Mass. (W. W. Havens, Jr, Columbia
Univ., New York 10027)

26-28. Association of Asphalt Paving
Technologists, Atlanta, Ga. (L. L. Kole,
Box 619, Ann Arbor, Mich. 48107)

26-28. Association of Irom and Steel

Engineers, Western mtg., San Francisco, .

Calif. (T. J. Ess, 1010 Empire Bldg.,
Pittsburgh, Pa. 15222)

26-1. American Assoc. of Jumior Col-
leges, 48th annual conv., Boston, Mass.
(The Association, 1315 16th St.,, NW,
Washington, D.C. 20036)

27. National Multiple Sclerosis Soc.,
New York, N.Y. (S. Lawry, Executive
Director, 257 Park Ave., South, New York
10010)

27-28. National Dairy Engineering
Conf., 16th annual, East Lansing, Mich.
(D. R. Heldman, Dept. of Agricultural
Engineering, Michigan State Univ., East
Lansing 28823)

27-3. Scintillation and Semiconductor
Counter, 11th symp., Washington, D.C.
(R. M. Emberson, 345 E. 47 St., New
York, N.Y. 10017)

28-3. American College of Cardiology,
annual mtg., San Francisco, Calif. (W. D.
Nelligan, 9650 Rockville Pike, Bethesda,
Md. 20014)

28-3. Biology Teachers, Anaheim, Calif.
(J. P. Lightner, Secretary, 1420 N St.,
NW, Washington, D.C.)

International and Foreign Meetings

January

19-21. Diseases of Colon, Rectum, and
Anus, intern. seminar, Bombay, India. (R.
K. Menda, Chairman, P.O Box 677, Bom-
bay)

23-26. Canadian Pulp and Paper
Assoc., 54th annual mtg., Montreal, P.Q.,
Canada. (The Association, 2280 Sun Life
Building, Montreal 2, Quebec)

24-31, Australian and New Zealand
Assoc. for the Advancement of Science,
40th Congr., Christchurch, New Zealand.
(B. R. Penfold, Univ. of Canterbury, Pri-
vate Bag, Christchurch 1)

29-30. Canadian Soc. of Chemotherapy,
4th annual mtg.,, Montreal, Quebec. (L.
Tétreault, Service de. Recherche, Hopital
Saint-Jean-de-Dieu, Montréal-Gamelin,
Québec, Canada)

29-31. Photosensitization in Solids, 2nd
intern. conf.,, Tucson, Ariz. (G. Tollin,
Dept. of Chemistry, Univ. of Arizona,
Tucson 85721)

February

1-25 Mar. United Nations Conf. on
Trade and Development, 2nd session, New
Delhi, India. (United Nations, New York,
N.Y.)

4-17. Cohesion and Conflict within the
East and within the West, conf., Steyning,
England. (H. Koeppler, Warden, Wilton
Park, Wiston House, Steyning, Sussex)

6-8. Weed Control, Inter-American
conf., New Orleans, La. (J. B. Baker, Dept.
of Botany and Plant Pathology, Louisiana
State Univ., Baton Rouge)
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LOURDES
e

BNTRIFUGE?

BETA- Fgglss SAYS
TO EVERYTHING YOU EXPECT

CAPACITIES TO 4,000 ml y¢ FORCES TO 41,300 x G

SPEED., CAPACITY. VOLUME. FORCE. AUTOMATION. CONVENIENCE.
For Batch and Continuous Flow procedures from —-20°C to +40°C,
the Lourdes Beta-Fuge Model A-2 offers unparalleled work/economy
potential. Seventeen meticulously engineered features make the A-2
your finest centrifuge investment . .. by far. Full factory services,
For more details, see Guide to Scientific Instruments. For full infor«
mation, ask your dealer or write,

LOURDES INSTRUMENT CORPORATION
OLD BEI‘HPAGE. L. l.. NEW YORK 11804 516-694-8686

LOURDES
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“The new range of EMI photomultipliers with
“SUPER” S-11 photocathodes will enhance your
project performance. High quantum efficiency,
(23/24%) high gain at relatively low overall
voltage, and low dark current at the rated over-
all sensitivity are typical of these types. They
maintain the EMI standard of excellent gain
stability and linearity. The narrow spread in
characteristics makes these types ideal for sys-
tems or for multiple installations. The table
below gives the typical values for the signifi-
cant parameters.

Anode Dark
Type  Amps/ Volts/  Current

Dia. No. Lumen Overall Nanoamps
2" 9656R 50 1150 2
3” 9708R 50 1250 5
3.5” 9531R 200 1300 25
4 9732R 50 1250 10
5” 9709R 50 1350 15

Note that the anode dark current is given for the
overall voltage at the specified overall sensitivity.
The maximum overall sensitivity is 10 times the
values given above. Each Tube is individually cali-
brated and data is supplied with the tube.

Send for our new 64 page catalog giving data
and technical information on the complete range
of EMI photomultipliers.

hittaker

C O R P ORAT LI ON

GENCOM owvision

80 Express St., Plainview, L.I.,, N. Y.
$16-433-5900
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BOOKS RECEIVED

(Continued from page 75)

Basic Fluid Power. Dudley A. Pease.
Prentice-Hall, Englewood Cliffs, N.J.,
1967. xiv 4 333 pp., illus. $13.50.

Basic Physical Chemistry for the Life
Sciences. Virginia R. Williams and Hulen
B. Williams. Mathematical appendix by
Bill B. Townsend. Freeman, San Francis-
co, 1967. xii 4+ 382 pp., illus. $11.50.

Being, Becoming and Behavior. The
Psychological Sciences. Edited with intro-
ductions by Floyd W. Matson. Braziller,
New York, 1967. xvi + 288 pp. $7.50.

Beyond the Frontier. Social Process
and Cultural Change. Paul Bonannan and
Fred Plog, Eds. Published for the Ameri-
can Museum of Natural History by
Natural History Press, Garden City,
N.Y., 1967. xviii 4+ 413 pp. Cloth, $6.95;
paper, $2.50. American Museum Source-
books in Anthropology.

The Biochemistry and Physiology of
Infectious Plant Disease. Robert N. Good-
man, Zoltdn Kirdly, and Milton Zaitlin.
Van Nostrand, Princeton, N.J., 1967. x
+ 354 pp., illus. $12.50.

Birth Control. Ernest Havemann and
the Editors of Time-Life Books. Time,
New York, 1967. 118 pp., illus. Cloth,
$3.95; paper, $1.95.

Bronchial Asthma. A Genetic, Popula-
tion" and Psychiatric Study. Denis Leigh
and Edward Marley, with the assistance
of Dorothy Braithwaite. Pergamon, New
York, 1967. viii + 192 pp. $10.

Characters of Finite Groups. Walter
Feit. Benjamin, New York, 1967. x 4 186
pp. Cloth, $9.50; paper, $4.95. Mathemat-
ics Lecture Notes.

Chemistry. A First Course in Modern
Chemistry. Alfred B. Garrett, John ¢
Richardson, and Earl J. Montague. Ginn,
Boston (rev. ed.), 1966. viii 4+ 765 pp.,
illus. $6.60. Laboratory manual, xvi +
355 pp., illus. Paper, $2.88; teacher’s
ed., paper, $2.88.

Comprehensive Biochemistry. Vol. 27,
Photobiology, Ionizing Radiations. Marcel
Florkin and Elmer H. Stotz, Eds. Else-
vier, New York, 1967. xvi 4+ 384 pp.,
illus. $20.

Computers in Medicine. A Primer for
the Practicing Physician. Sidney O. Kras-
noff. Thomas, Springfield, Ill., 1967. xiv
+ 126 pp., illus. $6.75.

Cowles Encyclopedia of Science, Indus-
try and Technology. Benedict A. Leer-
burger, Jr.,, Ed. James T. Andrews, Art
Director. Cowles Education Corp., New
York, 1967. viii 4+ 510 pp., illus. $9.95.

Culture and Consciousness. Perspec-
tives in the Social Sciences. Edited with
introductions by Gloria B. Levitas. Bra-
ziller, New York, 1967. xii 4+ 340 pp.
$7.50.

Debate the Antiballistic Missile. Eu-
gene Rabinowitch and Ruth Adams, Eds.
Published for the Bulletin of the Atomic
Scientists by the Educational Foundation
for Nuclear Science, Chicago, 1967. vi +
172 pp., illus. Cloth, $5; paper, $1.50.

Development of Fishes of the Chesa-
peake Bay Region. An Atlas of Egg,
Larval, and Juvenile Stages. Part 1. Alice
J. Mansueti and Jerry D. Hardy, Jr.
Earl E. Deubler, Jr.,, Ed. Natural Re-
sources Institute, University of Maryland,

College Park, 1967. vi 4+ 202 pp., illus.
$9.50.

Disease in Forest Plantations: Thief of
Time. Successes and Failures in Forest
Plantations as Guides to Disease Preven-
tion. Dow V. Baxter. Cranbrook Insti-
tute of Science, Bloomfield Hills, Mich.,
1967. xviii 4+ 251 pp., illus. $8.50. Cran-
brook Institute of Science Bulletin 51.

Dynamic Aspects of Biochemistry. Er-
nest Baldwin. Cambridge University Press,
New York, ed. 5, 1967. xiv 4 466 pp.,
illus. $9.50.

Economic Evaluation of Urban Re-
newal. Conceptual Foundation of Benefit-
Cost Analysis. Jerome Rothenberg. Brook-
ings Institution, Washington, D.C., 1967.
xiv + 277 pp., illus. $6.75.

The Economic Life of the Ancient
World. Jean-Philippe Lévy. Translated
from the French edition (Paris, 1964) by
John G. Biram. University of Chicago
Press, Chicago, 1967. x 4+ 147 pp. $5.

Edward Wilson’s Birds of the Antarctic.
Brian Roberts, Ed. Humanities Press,
New York, 1967. 191 pp., illus. $17.50.

Electromagnetic Depth Soundings. Pa-
pers by L. L. Vanyan and others, selected
and translated from the Russian by George
V. Keller. Consultants Bureau, New York,
1967. viii + 312 pp., illus. Paper, $27.50.
Special Research Report.

Electromagnetic Scattering. Proceed-
ings of the 2nd Interdisciplinary confer-
ence, Amherst, Mass., June 1965. Robert
L. Rowell and Richard S. Stein, Eds.
Gordon and Breach, New York, 1967.
XX + 842 pp., illus. Reference ed., $48.;
professional ed., $19.50.

Electrosorption. Eliezer Gileadi, Ed.
Plenum, New York, 1967. xiv 4+ 221 pp.,
illus. $12.50.

Eléments de Physique Nucléaire. Dan-
iel Blanc and Georges Ambrosino. Mas-
son, Paris, ed. 2, 1967. viii + 285 pp.,
illus. Paper, 50 F.

Engstrom-Finean Biological Ultrastruc-
ture. J. B. Finean. Academic Press, New
York, ed. 2, 1967. viii 4+ 384 pp., illus.
$15.

L’Environnement de la Terre. Francis
Delobeau. Presses  Universitaires de
France, Paris, 1967. viii + 163 pp., illus.
Paper, 15 F. La Science Vivante.

Eskimos of the Nushagak River. An
Ethnographic History. James W. Van-
Stone. University of Washington Press,
Seattle, 1967. xxiv -~ 192 pp. $6.95.

The Evolution of Society. Seclections
from Herbert Spencer’s Principles of So-
ciology. Edited and with an introduction
by Robert L. Carneiro. University of Chi-
cago Press, Chicago, 1967 lviii -+ 241
pp. $10.95. Classics in Anthropology.

Experiments in Persuasion. Ralph L.
Rosnow and Edward J. Robinson, Eds.
Academic Press, New York, 1967. xx +
519 pp., illus. $8.95. Social Psychology
Series.

Eye Movements and Vision. Alfred L.
Yarbus. Translated from the Russian edi-
tion (Moscow, 1965) by Basil Haigh.
Lorrin A. Riggs, Translation Ed. Plenum,
New York, 1967. xiv 4 222 pp., illus.
$17.50.

The First Four Georges. J. H. Plumb.
Science Editions (Wiley), New York,
1967. 188 pp., illus. Paper, $1.95. Re-
print of the 1956 edition.

The Fishes. Url Lanham. Columbia
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More “Firsts” for Sigma—
DEAMINO TPN
DEAMINO DPNH

GUANOSINE-2’, 3’-CYCLIC MONOPHOSPHATE
Soluble Tributylamine Salt

DEAMINO TPN DEAMINO DPNH_
Grade |, Disodium Grade |, Trisodium Salt
{ Approx. 95% pure. Approx. 95% pure.
Enzymatically reduced
250 mg $ 90.00 M0mg $740| 250 mg $ 82.50
500 mg 150.00 25 mg 14.80 | 500 mg 138.00
10 mg 8.20 100 mg 41.25 1 gm 230.00

GUANOSINE-2’, 3'.CYCLIC MONOPHOSPHATE

Tributylamine Salt
Approx. 98% pure.

1 gm $90.00
100 mg 16.20
25 mg 575

DEAMINO DIPHOSPHOPYRIDINE
NUCLEOTIDE

(Deamino DPN; Nicotinamide Hypoxanthine Dinucleotide)
Grade |: Approx. 95%

10mg §$ 3.40 ’ 250 mg 37.80
25 mg 6.85 500 mg 63.00
100 mg 18.90 1 gm 105.00

We also offer—

CATALASE

Crystalline

Made by Sigma in the U.S.A.f
Catalase catalyzes the reaction:
2H:0; — 2H; - O:
Type C-100, Crystalline, from Beef Liver 50 mg $ 2.15

Activity: 30,000-40,000 Sigma Units per ml. 500 mg 17.85
(Probably the highest activity in the World.) 1gm 2970
ORDER DIRECT TELEPHONE COLLECT

from ANYWHERE in the WORLD
Day, Station to Station, PRospect 1-5750

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

TWX (Teletype) Day or Night: COLLECT-314-556-0594
TELEGRAM: SIGMACHEM, St. Louis, Missouri

The Research Laboratories of

EIE@ACHEMlCAL COMPANY

3500 DE KALB ST. » ST. LOUIS 18, MO. * U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone RENown 5823 (Reverse Charges)
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micro
manipulators

We offer the widest choice of calibrated me-
chanical drives in various sensitivities, plus
numerous accessories, including optional tilting
and rotating devices, dual assemblies on com-
mon baseplates, magnetic chucks, and instru-
ment holders.

Brinkmann Micro Manipulators are available in
over 40 basic models. All are in stock for im-
mediate delivery.

BRINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11580/ED 4-7500




MANUFACTURER OF
INSTRUMENTS AND

COMPONENTS FOR THE
PHYSICAL SCIENCES

Model LH 151N

LAMP HOUSING
for 250-1000 Watt high pressure
arc lamps; includes compart- LAB o

ment for light or heat filter.
Blower cooler as well as con-
densing and reflecting optics
are incorporated.

Model LH 150 DE' ENDAB'LIIY
LAMP HOUSING

for lamps up to 250 Watts; UV

transmitting quartz optic (f/1.5);

fan cooled; includes compart-

ment for light or heat filter. An

adjustable spherical first surface
reflector is combined with am-
ple adjustments so that the light
beam can be exactly focused.

Only one of many possible com-

binations — a monochromatic
light source. Many accessories

are available so that aimost any FOR OVER 25 YEARS A SYMBOL OF SERVICE TO RESEARCH

configuration can be obtained.
This assembly contains a mini-

ature QUARTZ PRISM MONO- SEND NOW FOR OUR FREE 1968 CATALOG AND
CHROMATOR. PRICE LIST—BIOCHEMICALS FOR RESEARCH

MANN RESEARCH LABORATORIES

Division of Becton Dickinson & Company

136 Liberty Street, New York, N.Y.10006
Phone: 212 233-5863+4+5 Cable: Mannlabs N.Y.

SICHOEFFEL
\/NSTRUMENT-CORP
WwESTWOOD. NEW JERSEY

how the
PHYSIOGRAPH®*
saves time
and...increases
teaching efficiency

This precise physiological recording system
permits the professor and student alike to
place the emphasis where it belongs—on the
actual laboratory experiment—rather than
on the technicalities of complicated equip-
ment. Operational simplicity allows the stu-
dents to set up their own experiments
rapidly and efficiently, The E & M PHYSIO-
GRAPH*, with its wide variety of available
transducers and accessories, has unparal-
leled versatility in teaching and research sit-
uations in any of the biological sciences.
Write for 32 page, illustrated catalog.

E & M INSTRUMENT CO., INC.

Instrumentation for Research & Education

Box 14013 « 6030 England Street = Houston, Texas 77021

* Physiograph is a lrademark of E & M Instrument Co., Inc,
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University Press, New York, 1967. viii
+ 116 pp., illus. Paper, $2.25. Reprint of
the 1962 edition.

Flora of Turkey and the East Aegean
Islands. Vol. 2. P. H. Davis, J. Cullen,
and M. J. E. Coode, Eds. Edinburgh
University Press, Edinburgh; Aldine, Chi-
cago, 1967. xii 4+ 581 pp., illus. $33.50.

Fluorescence. Based on an American
Chemical Society symposium, . Miami
Beach, Fla.,, April 1967. Theory, Instru-
mentation, and Practice. George G. Guil-
bault, Ed. Dekker, New York, 1967.
xxviii 4 697 pp., illus. $15.75.

Fluorescence and Phosphorescence of
Proteins and Nucleic Acids. Sergei V.
Konev. Translated from the Russian edi-
tion (Minsk, 1965). Sidney Udenfriend,
Translation Ed. Plenum, New York, 1967.
X 4 204 pp., illus. $9.50.

Focusing of Charged Particles. Vol. 1.
Albert Septier, Ed. Academic Press, New
York, 1967. xiv 4 509 pp., illus. $21.

Formulaire pour le Calcul Opération-
nel. V. A. Ditkin and A. P. Prudnikov.
Translated into French from the Russian
edition (Moscow, 1965) by G. Carvallo.
Mason, Paris, 1967. 472 pp. 65 F.

Foundations of Projective Geometry.
Robin Hartshorne. Benjamin, New York,
1967. viii + 167 pp., illus. Cloth, $8.50;
paper, $2.95.

Fundamentals of Gas-Surface Inter-
actions. Proceedings of a symposium, San
Diego, Calif.,, Dec. 1966. Howard Salts-
burg, Joe N. Smith, Jr., and Milton Rog-

ers, Eds. Academic Press, New York,.

1967. x -+ 557 pp., illus. $14.50.

Ganglion-Blocking and Ganglion-Stimu-
lating Agents. D. A. Kharkevich. Trans-
lated from the Russian edition (Moscow,
1962) by R. Crawford. W. D. M. Paton,
Ed. Pergamon, New York, 1967. xii 4 367
pp., illus. $14.

Gear Design and Application. Nicholas
P. Chironis, Ed. McGraw-Hill, - New
York, 1967. viii + 375 pp., illus. $10.

Gene Theory. Elof Axel Carlson, Ed.
Dickenson, Belmont, Calif.,, 1967. xiv +
158 pp., illus. Text ed., $2.25; trade ed.,
$3. Dickenson Series on Contemporary
Thought in Biological Science.

The Generation of High Magnetic
Fields. David H. Parkinson and Brian
E. Mulhall. Plenum, New York, 1967.
xiv 4+ 165 pp., illus. $11.50. International
Cryogenics Monographs, vol. 5.

Government in Science. The U.S. Geo-
logical Survey, 1867-1894, Thomas G.
Manning. University of Kentucky Press,
Lexington, 1967. xiv 4 257 pp., illus. $7.

Hanover to Windsor. Roger Fulford.
Science Editions (Wiley), New York, 1967.
208 pp., illus. Paper, $1.95. Reprint of
the 1960 edition.

The Harper Encyclopedia of Science.
James R. Newman, Jerome Wyckoff,
Roger G. Menges, and Edmund H. Har-
vey, Jr., Eds. Harper and Row, New
York; Sigma, Washington, D.C., ed. 2,
1967. x + 1379 pp., illus. $35.

The Heart of the Atom. The Structure
of the Atomic Nucleus. Bernard L. Co-
hen. Doubleday, Garden City, N.Y., 1967.
xii + 107 pp., illus. $3.95.

Heterocyclic Compounds. Vol. 9. Pteri-
dines, Alloxazines and Compounds with
7-Membered or Larger Rings. Robert C.
Elderfield, Ed. Wiley, New York, 1967.
x + 377 pp., illus. $25.
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" Fisher has a $325 vacuum oven
with more usable sample space
and a stainless-steel chamber.

(It's worth looking into.)

- If this isn’t enough, the new Model 48 can be operated under vacuums

down to 30” Hg, will respond to temperature changes of ==1.0° over a
range of 40°C to 200°C. You can use this compact unit efficiently as a
vacuum-drying oven; as a controlled-atmosphere or ordinary air-filled
chamber for static drying; and as a purged-atmosphere chamber. The
%432"-thick, stainless-steel interior and removable stainless-steel shelves
guard against corrosion. Usable sample space is 313 sq. in.

Interested? Our free product bulletin will convince you that the Fisher
Model 48 has everything you want. Look into it; write Fisher Scientific
Company, 1391 Fisher Building, Pittsburgh, Pa. 15219, J-629

@g FISHER SCIENTIFIC CO.

Instruments, apparatus, furniture and chemicals for laboratories e ATLANTA BOSTON
CHICAGO CINCINNATI CLEVELAND HOUSTON PHILADELPHIA PITTSBURGH ST.LOUIS
NEW YORK  WASHINGTON EDMONTON MONTREAL TORONTQ  VANCOUVER
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Rapid concentration and
purification of proteins

. . . molecular separation
. « . protein-free filtrates
. . . ion binding studies

. « . dialysis

Diafio
ULTRAFILTRATION

Now in use in hundreds of research and
clinical laboratories, the reliable, highly
efficient DIAFLO system is built around
a new class of synthetic polymer mem-
branes exhibiting extremely high water
flow rates and controllable solute reten-
tion characteristics with molecular cut-
offs at 500, 1,000, 10,000 and 50,000
M.W. The DIAFLO Membranes are non-
denaturing, non-plugging and reuseable.
Taking full advantage of these unique
properties, Amicon has also developed
a series of compact Ultrafiltration Cells
and accessories which produce systems
handling volumes from 1 ml. to 12 liters.

Write or call collect for free DIAFLO
Catalog of detailed product and applica-
tion data.

]
rAamicon;
corporation .
|
Dept B11 ]
1 25 Hartwell Ave., Lexington, Mass. 02173
h Please send new free DIAFLO Catalog. 1
i, N
ame
n. 1
itle
| I, |
Institution
l Street .
| |
City
] |
State Zip Code
R BN BN O BN B 0N BN BN BN .
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High Energy Collisions of Elementary
Particles. R. J. Eden. Cambridge Uni-
versity Press, New York, 1967. xii 4 298
pp., illus. $9.50.

A History of the Weimar Republic.
Vol. 1, From the Collapse of the Em-
pire to Hindenburg’s Election. Erich Eyck.
Translated from the second. German edi-
tion (1957) by Harlan P. Hanson and
Robert G. L. Waite.
(Wiley), New York, 1967. xiv + 373 pp.
Paper, $3.45. Reprint of the 1962 edition.

Hummingbirds. Walter Scheithauer.
Translated from the German edition
(1966) by Gwynne Vevers. Photographs
by the author. Crowell, New York, 1967.
176 pp. $10.

Hunting for Fossils. A Guide to Find-
ing and Collecting Fossils in all Fifty
States. Marian Murray. Drawings by
Madge Perry. Macmillan, New York,
1967. xxvii + 348 pp. $7.95. .

Inequalities. Proceedings of a symposi-
um, Wright-Patterson Air Force Base,
Ohio, August 1965. Oved Shisha, Ed.
Academic Press, New York, 1967. xiv +
360 pp., illus. $18.

The Insects.” Url Lanham. Columbia
University Press, New York, 1967. viii
+ 292 pp., illus. Paper, $2.95. Reprint
of the 1964 edition.

Internal Friction in Metals and Alloys.
V. 8. Postnikov, F. N. Tavadze, and L.
K. Gordienko, Eds. Translated from the
Russian edition (Moscow, 1966) by Albin
Tybulewicz. Consultants Bureau, New
York, 1967. x 4+ 266 pp., illus. $27.50.
Special Research Report.

International Relations Research. Prob-
lems of Evaluation and Advancement.
E. Raymond Platig. Published for Car-
negie Endowment for International Peace
by Clio Press, Santa Barbara, Calif.,
1967. xiv 4 211 pp. Cloth, $6.50; paper,
$3.50. Twentieth Century Series, No. 3.

International Review of Cytology Vol
22. G. H. Bourne, J. F. Danielli, and
Kwang Jeon, Eds. Academlc Press, New
York, 1967. xviii + 420 pp., illus. $19.

The Intrapsychic Self. Feeling, Cogni-
tion, and Creativity in Health and Mental
Illness. Silvano Arieti. Basic Books, New
York, 1967. xvi 4 487 pp., illus. $12.50.

Introduction to Stellar Statistics. Rudolf
Kurth. Pergamon, New York, 1967. viii
+ 175 pp., illus. $8. International Series
of Monographs in Natural Philosophy,
vol. 10.

An Introduction to the Chemistry of
Heterocyclic Compounds. R. M. Acheson.
Interscience (Wiley), ed. 2, 1967. xviii
+ 408 pp., illus. $8.95.

Introductory Physical Science. IPS
Group, Educational Services Incorporated.
Prentice-Hall, Englewood Cliffs, N.J,,
1967. xii + 227 pp., illus. Cloth, $3.72;
paper, $2.64.

Jahrbuch der Deutschen Akademie der
Wissenschaften zu Berlin, 1966. Akademie-
Verlag, Berlin, 1967. viii 4 866 pp. DM
48.

Kirk-Othmer Encyclopedia of Chemical
Technology. Vol. 13, Manganese Com-
pounds to Nitrophenols. Eva Parolla
Dukes, Christopher Coleman, Gloria Joyce,
Anna Klingsberg, and Paul van Reyen,
Eds. Interscience (Wiley), New York, ed.
2, 1967. xiv 4+ 894 pp., illus. $50; by
subscription, $40.

Landform Studies from Australia and

Science Editions.

AN INTRODUCTION TO

DIGITAL
LOBIC

especially written for
the non-engineer

Write for a complimentary copy of
Bits-of-Digi.

Fifty pages of well diagrammed,
uncomplicated, valuable information
explaining solid state digital logic.

The 50-page manual Bits-of-Digt is an outgrowth
of a continuing BRS program to introduce re-
searchers to solid state, digital logic applications.
For almost two years, BRS has been conducting
3-day, complimentary, short courses for research-
ers, introducing them to the simplicity of digital
logic packages for event programming, recording,
and analyzing data, Bits-of-Digi follows the same
pattern as a sort of do-it-yourself introduction.
Through illustration, narrative and diagrams, the
reader can gain valuable comprehension of cir-
cuit construction and a vocabulary of the “lan-
guage”. Bits-of-Digi approaches the subject from
a non-engineer, researcher viewpoint. It is very
basic. But, with a little diligence, a lot can be
learned. What is an “AND GATE"—or a “FLIP
FLOP” ... how do you set up a “RING COUNTER”
or an “INTER-EVENT TIME RECORDING” circuit?
You'll learn how to read and draw logic diagrams.
This manual will undoubtedly become a well-used
reference tool whenever you're talking digital
systems with engineers or researchers.

If-you'll drop us a line on your letterhead, we II
be happy to send along a copy of

with our compliments. We hope you'll flnd |t
useful and helpful. We ultimately hope you find
the world of special-need _digital logic program-
ming so simple and so vérsatile you'll put BRS
solid state digital equipment to work in your
laboratory.

EXLLX) efectronics]

5451 HOLLAND DRIVE
BELTSVILLE, MARYLAND
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New Guinea. J. N. Jennings and J. A.
Mabbutt, Eds. Cambridge University
Press, New York, 1967. xxiv 4+ 434 pp.,
illus. $19.50.

Lecture Notes on Elementary Topology
and Geometry. I. M. Singer and John
A. Thorpe. Scott, Foresman, Glenview,
Il.,, 1967. vi + 214 pp., illus. Paper,
$6.25.

Long-Range Forecasting and Planning.
A symposium sponsored by the Office
of Aerospace Research, U.S. Air Force
Academv, Colorado, August 1966. Air
Force Office of Scientific Research, Ar-
lington, Va., 1967 (available from Clear-
inghouse for Federal Scientific and Tech-
nical Information, Springfield, Va.). x 4
200 pp., illus. $3.

LSD, Man and Society. A symposium,
Middletown, Conn., March 1967. Richard
C. DeBold and Russell C. Leaf, Eds.
Wesleyan University Press, Middletown,
Conn., 1967. xii 4+ 219 pp., illus. $5.

Macromolecular Reviews. Vol. 2. A,
Peterlin, M. Goodman, S. Okamura,
B. H. Zimm, and H. F. Mark, Eds. Inter-
science (Wiley), New York, 1967. x -
295 pp., illus. $13.50.

The Magnetic and Related Stars. Pro-
ceedings of the AAS-NASA symposium,
Greenbelt, Md., November 1965, and the
Helen B. Warner Prize Lecture of the
AAS, Berkeley, Calif., December 1965.
Robert C. Cameron., Ed. Mono Book
Corp., Baltimore, 1967. xii + 596 pp.,
illus. $25.

Magnetic Resonance in Biological Sys-
tems. Proceedings of the 2nd international
conference, Stockholm, June 1966. A.
Ehrenberg, B. G. Malmstrom, and T.
Vianngard, Eds. Pergamon, New York,
1967. viii 4+ 431 pp., illus. $21.50. Wen-
ner-Gren Center International Symposium
Series, vol. 9.

Magnets. Louis W. McKeehan. Pub-
lished for the Commission on College
Physics by Van Nostrand, Princeton, N.J.,
1967. vi + 152 pp., illus. Paper, $1.95.
Momentum Books No. 16.

Manual of Procedures in Quantitative
Genetics. Walter A. Becker. Program in
Genetics, Washington State University,
Pullman, ed. 2, 1967 (available from Stu-
dent Book Corp., Washington State Uni-
versity). xii 4 130 pp. Paper, $4.

Materials Considerations ‘in  Design.
Arnold M. Ruskin. Prentice-Hall, Engle-
wood Cliffs, N.J.,, 1967. viii 4 103 pp.,
illus. Paper, $3.95.

Mathematics for Applied Engineering.
Edward J. Cairns. Prentice-Hall, Engle-
wood Cliffs, N.J., 1967. xxii 4. 618 pp.,
illus. $10.50. Prentice-Hall Series in Tech-
nical Mathematics.

Mechanics of Continua. A. Cemal FErin-
gen. Wiley, New York, 1967. xviii 4 502
pp., illus. $18.

The Medical Messiahs. A Social His-
tory of Health Quackery in Twentieth-
Century America. James Harvey Young.
Princeton University Press, Princeton,
N.J., 1967. xiv 4 460 pp. $9.

Men and Ideas in Engineering: Twelve
Histories from Illinois. R. A. Kingery,
R. D. Berg, and E. H. Schillinger. Pub-
lished for the College of Engineering,
University of Illinois. University of Il-
linois Press, Urbana, 1967. 172 pp.,
illus. $5.

Men Who Govern. A Biographical Pro-
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Why doesn’t somebody design an
inverted microscope specifically for
tissue culture and other hiological studies?

Somebody has. It’s the Wild M-40.

This is no modification. It's the newest, highest state-of-the-art in
inverted microscope design and construction. In mechanical preci-
sion. In optical quality. And in conveniences, operating speed and ease.

It's the first of its kind, a typical Wild classic. Write for Booklet M-40.




ANNOUNCING THE 4th
MOSSBAUER SYMPOSIUM
—nuclides
NEw —applications
—methodology

Time: Sunday, Jan. 28, 1968 1-9 p.m.
(Day before APS)

Place: Palmer House, Chicago, Illinois

Admission is free, pre-registration
requested

Write for details

LABELED TEL
CHEMICALS 517 | ags-73M1

NEW ENGLAND NUCLEAR CORP.

575 ALBANY STREET, BOSTON, MASS. 02118

environmental
rooms & incubators

protozoan - I |
thru vertebrate

Relialab offers new, low-cost, modular environmental rooms
to meet your exact requirements for cultures, biologicals,
animal rearing, food sampling, etc. All are the result of
Tenney space age technology. Standard sizes: 4’ x 4’ x 8’ to
12’ x 12’ x 8. Custom sizes also available. Temperature
ranges: —-20°C to 60°C. ; humidity control is standard
option. Write or call today for complete information.

l?e/za/ob

o Henmey

1090 Sprlngfleld Rd., Union, N. J. 07083  (201) 686-7870

444

For

Preparative
Electrophoresis
on Gels...

New Automatic
Electrophoratic Elutor

BUGCHLER FFIACTOPHDFIATORTM

Now You Can Use Almost Any Gel... Any Buffer...

The Fractophorator, for disc electrophoresis, is designed for the separation of proteins, hemoglobin,
albumin, enzymes and other compounds, using polyacrylamide or any other supporting medium. It
automatically elutes in pre-determined amounts of buffer solution, individual bands emerging from the
electrophoretic column and delivers the fractions to a collector. The complete unit can be attached to
any electrically driven fraction collector and is activated by the collector’s timing system. Load capacity
is from a few micrograms to 25 mgm in a 13mm diameter by 130mm long column. Price: $570.00

For further information, write for Technical Bulletin $3-1800.

Any Fraction Collector!

Fractophorator is shown with Buchler
Fractomette 200 Fraction Collector.
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