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Large molecules and the Analytical Ultracentrifuge

How in touch are you with recent
advances in that basic tool for
making molecular measurements,
the Model E Analytical Ultracentri-
fuge? Band sedimentation, the short
column equilibrium technique, high
temperature work with synthetic
polymers, the use of computers, di-
rect scanning and recording, higher
forces at speeds to 68,000 rpm,lower
forces at steady speeds down to 800

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

rpm for studies of extremely large
molecules, new areas of investiga-
tion such as the correlation of molec-
ular structure with function—all are
steps forward that could very well
enable the analytical ultracentrifuge
to make a valuable contribution to
your research.

Literature Available

If you’ve not been following the
fast-developing field of analyt-
ical ultracentrifugation, we’d
like to keep you up to date on
advances in theory, technique,
and instrumentation. One way
is to send you the new bro-
chure on the Model E. It re-
. views applications, measure-
ments, and methodology, and
describes the analytical ultra-
centrifuge of today. Ask for
SB-189A.

Another way is to see that you re-
ceive Fractions®, our quarterly pub-
lication sent to users of Beckman
instruments for biochemical re-
search; a note on your letterhead to
the Editor of Fractions will add your
name to the distribution list. Extra
copies of the two most recent issues
are also available: they feature a
review of band sedimentation in
velocity studies, and a discussion of
computers and the ultracentrifuge.
Our address: 1117 California Ave.,
Palo Alto, California.
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World's

standard-bearer

The Beckman DU® is one international
issue on which all these nations agree—more
than 25,000 are on the job in analytical and resea

laboratories throughout the world. Its widespread
acclaim stems from a durable 25-year record of reliability
and accuracy —the null-balance precision, optical and
electrical excellence, and flexibility earned for the DU its
reputation as “The Standard of the World.”

Its successor — the DU-2 —
bears even higher UV standards

This second-generation version has
its range extended to span from
190 mp to 1000 mp. Scale expansion
increased from 90 to 100% T. Dials
positioned on a sloping panel for oper-
ator- convenience sitting or standing.
High-precision cell compartment
equipped to use both standard
cells and microcells without auxiliary
equipment. Temperature compensa-
tion incorporated for better wavelength
stability. Greater single-beam precision
provided for measuring transmittance/

absorbance of liquid, gas or solid
samples. And, capability of the DU-2
is extended to numerous contemporary
applications through a wide selection
of precision-matched accessories.

All these modifications were made
without disturbing the time-tested
qualities of its honored predecessor.
Those were kept intact. That is why
data from a DU-2 in Cincinnati are
completely compatible with data from
a DU in Milan or Kyoto or Capetown.

rlch\

When your local Beckman salesman
demonstrates the DU-2, you’ll see the
Standard of the World for 25 years.
Call him now or write for Data File
LUV-367-4.

Beckman INSTRUMENTS, INC.

SCIENTIFIC AND PROCESS
INSTRUMENTS DIVISION

FULLERTON, CALIFORNIA = 92634

INTERNATIONAL SUBSIDIARIES: GENEVA; MUNICH; GLENROTHES, SCOTLAND,
TOKYO; PARIS; CAPETOWN; LONDON; MEXICO CITY
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Twenty-day-old fern gametophyte of fern
species Anemia phyllitidis. Thread-like
rhizoids originate from the basal cell of
the gametophyte; the cell is still covered
by a spine-studded, ruptured spore coat.
Some of the numerous antheridia dot-
ting the gametophyte are intact; others
have collapsed after release of the
sperm cells. Antheridia were initiated
experimentally by applying a native
antheridium-inducing factor (about X
85). See page 1117. [Ulrich Nif, Man-
hattan College, Bronx, New York]




More capability per dollar!

The ElectroniK 19 instrument gives you more for your

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

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

® Your Choice of = 1009, or + 1009, to —10009, of Span
Zero Posttioning.

® 10-Speed Chart Drive System gives speeds from 1 sec./in.
to 10 min./in. with a 1, 2, 5 relationship and ‘‘standby”’
position. Chart transport permits chart reroll or posi-
tive drive out across table top, and chart platen tilts
to 30° and 45° from vertical.

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

o High Accuracy: Span = * 0.259, of span or 1 microvolt,
whichever is greater. Zero Position: + (0.25 4+ 0.1 x
suppression ratio) 9, of span or 1 microvolt.

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

e Compact Size: Single channel recording 834{-inch wide
x 834-inch high x 1l-inch deep case; two-channel
recording in 834-inch wide x 10Y4-inch high x 11-inch
deep case.

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

e FEasy Connections: Front terminals for input.
And it is Rugged.

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

Now Available

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

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

For Chromatographic Work

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

Honeywell

Your Instrumentation Contractor
from Planning Through Performance
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Focus
on the
finest

GOLD SEAL SLIDES and COVER GLASSES

Synonymous with quality for almost half a century,
microslides and cover glasses with the familiar GoLD SEAL
label are guaranteed as perfect as highest quality raw mate-
rials and skilled precision manufacturing can make them.
Continual research assures you of the best possible prod-
uct for the best possible results in all applications.

Gold Seal Slides come to you pre-cleaned, ready to use,
in the new lint-free box. This box has an inner cellophane
wrap as well as a sealed outer wrapper. The box also con-
tains plastic inserts which readily convert the empty box
into a Slide File convenient for transporting, filing and stor-
ing prepared slides. The special Stand-Rite tabs keep the

slides upright in the box during dispensing, permitting
fingertip removal without smearing.

Gold Seal Cover Glasses are manufactured to the same
exacting standards as Gold Seal Slides. Made of a special,
non-corrosive, non-fogging glass of uniform thinness, each
is individually selected and guaranteed perfect. Available
in every convenient size and thinness, Gold Seal Cover
Glasses are dispensed clean from lint-free plastic boxes.

Your dealer carries Gold Seal Microslides and Cover
Glasses plus a large selection of
Clay-Adams microslide boxes, C/ay Adams
cabinets, and other accessories. New York 10, N. Y.










The laboratory fermentor
you don’t have to

autoclave

Now you can grow 5 to 24 liters

of cells in a laboratory fermentor
that can be completely steam-
sterilized in place in less than 45
minutes. While the medium is under
continuous agitation, steam circu-
lates through hollow baffles sub-
merged in the vessel, drastically
reducing sterilization time and
minimizing heat-destruction of the
nutrient.

This self-sterilizing apparatus
eliminates the aseptic preparation,
handling, and autoclaving techniques
required for glass fermentors, and
reduces the possibility of
contamination.

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET ST. « P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 08903
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Rapid cool-down is achieved after
sterilization by circulating cold
water through the baffles which also
perform a number of other important
functions. They are employed as
a heat exchanger to circulate hot or
cold water for the control of
temperature; to achieve near-
ambient operating temperature and
overcome the high thermal
influences of exothermic reactions
and impeller friction; to baffle
the agitated fluid medium; and to
bubble air through the culture.

The MicroFerm is so designed
that all penetrations, ports and
process lines, as well as the vessel
itself, can be sterilized simultane-
ously or individually at the discretion
of the operator.

Simple semi-automated operation
of the MicroFerm is achieved
by electrically operated process
valves that perform a series of
sequential operations by merely
energizing a few switches. The
switches are electrically interlocked
to operate in perfect sequence no
matter which switch is energized first.

Completely instrumented for the
growth of cells under well defined
conditions of agitation, aeration,
temperature, pressure and pH,
the MicroFerm can be used for
batch production and continuous
culture of micro-organisms.

Write for
Catalog MF-128S / 5267
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Shown above: UNITRON Monocular Lab Phase Model MPH — $315 complete

There are 3 microscopes in this picture
. ..at a distinctly singular UNITRON price

Most lab microscopes are used for ordinary brightfield
studies.

So is UNITRON's MPH.

Some lab microscopes can also be used for darkfield.

So can UNITRON's MPH.

Still other lab microscopes offer phase contrast to aid in
the study of living,unstained material.

So does UNITRON's MPH.

Until now, no lab microscope has provided all 3 for the
priceof 1.

UNITRON's MPH does. The 3 most important techniques

of microscopy are built-in, yet the MPH costs less than
many single-purpose microscopes.
That's not all. UNITRON's MPH gives you more than just
the advantages of 3 specialized microscopes. It unites them
in "Continuous-Transition Microscopy.” With a turn of the
condenser knob, you change from brightfield to darkfield
to phase contrast, all in rapid succession. Operation is so
easy, it's almost automatic. There are no accessories to
attach and no time-consuming adjustments to make. Every-
thing has been factory-centered for you. Even the light
source is built-in and permanently aligned

Have cost and complexity kept you in the dark about
phase? If so, youre in for a treat UNITRON phase con-
trast will impress you all the more if you've tried to study
unstained, living material with ordinary brightfield micro-
scopes: There's no need to close the iris to pinhole size,
reducing resolution and detail. Gone are those ghostly
artificial images.

UNITRON Phase Contrast provides optical staining. You
get the benefits of chemical staining, without the time-
consuming preparation. And what's more, you see material
alive with vivid contrast and pin-point detail. With phase,
even your stained slides show unsuspected details. All this,
without any special effort.

There’s more. UNITRON's built-in illuminator provides five
intensities . . . more than enough to meet your visual and
photographic needs. Even the eyepieces are special . . . the
widefield type for comfortable viewing.

And now, the moment of truth. The price. Only $315 for
UNITRON's Monocular Laboratory Phase Model MPH . . .
less than you pay for many ordinary brightfield lab micro-
scopes. The Binocular Model BPH, with several additional
features of its own, costs only $527.

UNITRON prices include everything but the specimens.
In addition to all the special features of our phase models,
you'll find everything else you expect in a good lab micro-
scope. Four achromatic objectives (including high-power
oil-immersion), mechanical stage, focusable substage con-
denser with iris diaphragm and filter system, fitted cabinet,
etc. These, and all the other features we've described, are
standard equipment with UNITRON. There are no hidden
extras to buy.

Too good to be true? You needn't take our word for it.
Borrow a UNITRON Monocular MPH or Binocular BPH for
10 days. No cost or obligation. (We'll even pay shipping
charges for a chance to let you put our microscope through
its paces.) Give this UNITRON an opportunity to prove its
value in your lab. We think it will sell itself.

Teachers will be interested to learn that UNITRON
even offers student phase models for as little as $99.
To introduce phase to the student lab, and to other
areas where it has been a stranger, UNITRON has
published a fully illustrated 64-page booklet, Under-
standing and Using the Phase Microscope. The text
includes a special chapter of experiments written by
Professor Julian D. Corrington of the University of
Miami. Other subjects are covered, including the
optical theory of microscopes in general. The book-
let normally sells for $1 00 but we will be glad to
send a free copy to any interested teacher or
researcher.

Ask for a free 10-day trial. Please specify whether you want
to try Model MPH or BPH. A phase booklet is shipped with
each microscope . . . or, you may request the booklet
separately.

UN]TRON INSTRUMENT COMPANY

MICROSCOPE SALES DIVISION ¢ DEPARTMENT 4.]
66 NEEDHAM STREET, NEWTON HIGHLANDS 61, MASS,



No more eyeballing.

i

You can read Sargent’'s DR pH Meter
to 0.001 pH at a glance.

You’d need a pH scale 35 feet in
length to get readability equivalent
to that of our DR pH Meter. There's
no switching or recalibration required
to get a reading to 0.001 pH. The
DR reads directly, in digits, to the
second decimal; a graduated scale
shows the third decimal.

The DR’s relative accuracy is = 0.002
pH (within 4 pH of buffer set point).
This accuracy is unchanged by any
mechanical or electrical wear in its
automatic, self-balancing, measur-
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ing system. There's no drift, either.
Restandardization is dictated only
by the type of electrode used. Three
controls are all it takes to realize
the DR’s full capability: one each
for standardization, operating mode,
and temperature compensation.

The DR’s high input impedance lets
you work with any commonly used
electrode. And the automatic isopo-
tential setting adapts to electrodes
of any isopotential from O to 14 pH
—without adjustment.

The Model DR pH Meter is designed
and manufactured by E. H. Sargent
& Co. So you know that it's made
for dependable, trouble-free service.
And that it’s been carefully assem-
bled and thoroughly tested.

This unique combination of reada-
bility, accuracy, and reliability is
priced at $655.00 (with electrodes
and solutions). If you'd like a dem-
onstration of the Model DR pH
Meter, just call your Sargent man or
write directly to us, ron

Sargent Model DR
Direct-Reading
pH Meter

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

E. H. SARGENT & CO.
4647 West Foster Avenue
Chicago, lllinois 60630

Chicago ¢ Anaheim, Calif. « Birmingham ¢ Cincinnati ¢ Cleveland
Dallas » Denver ¢ Detroit ¢ Springfield, N.J. « Toronto, Canada
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first automatic

pH stat titrator

with all-digital
volume indicator
and

quick-change burets

With the superb craftsmanship that

is synonymous with their country,
Metrohin of Switzerland brings you the
Combititrator-3D—an automatic
titration apparatus of unparalleled
quality and versatility. It features a pH
meter, a controller, and a recording
motor buret. The latter is offered with
the first bayonet-mounted’ burets

|

for instantaneous
exchange of all
glassware components.

(SEE CIRCLED AREA IN PHOTO.)

The Combititrator-3D can be set up to
perform virtually any common or
unusual titration: automatic potentio-
metric with recording; automatic
potentiometric to an endpoint;
constant-potential with recording of
reagent volume against time (pH stat
titration); pH and mV measurements;
acid/base, redox, precipitation,
non-aqueous, or complex titrations.

The Combititrator offers high operating
accuracy, eliminates errors resulting
from manual procedures, and provides
reproducible results. All the operator

has to do is prepare the sample
solutions.

The most complete line of accessories
is available including titration vessels
with capacities ranging from micro

to macro quantities, with and without
thermostatic control.

Measuring accuracy is 0.01 pH

or 10 mV; the chart recorder drive
incorporates a 4-speed gearbox; and
titrant volume can be read on an
all-digital counter (if recording is not
required).

For detailed information about all
Metrohm automatic titrators write to:
Metrohm Division

Brinkmann Instruments, Inc.
Westbury, New York 11590

ﬂmbititr atﬂl":):n accuracy versatility compactness
etrohm of Switzerland




Up-Date Your Spectrophotometer
For Increased Accuracy,
Greater Productivity

Many older spectrophotometers have excellent
optics, but the usefulness is limited by outmoded
surrounding electronics.

Now you can change all that!

The investment made in hundreds of these units
has been protected by the Gilford Spectrophoto-
meter Modernization Program. Accuracy has been
up-graded, operation made simpler, and chance for
error in readings reduced.

Gilford has developed Model 222 equipment just
for this purpose. It may be used with most leading
makes of spectrophotometric monochromators.

The Model 222 solid-state power supply smooths

out and regulates power for both the input light
source and the output sensing equipment. This
assures accuracy and dependability of light input
and three decade output reporting.

The Gilford 222 Photometric Unit reports
absorbance directly with linear digital indication
from zero to 3 A. Sensitivity to 0.001 A. Drift less
than 0.005 A per hour.

Find out how little it will cost you to bring
your present spectrophotometer up-to-date. Com-
plete and mail the coupon below, or better still,

telephone us at:
Area 216 — 774-1041
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Labeled amino acids

(How can the purchaser be protected

from their decomposition?)

We synthesize dozens upon dozens of C'4, H3,

N'5, and S35 labeled amino acids, derivatives, and
related compounds. (And hundreds of other
isotopically-labeled biochemicals.) Every batch of
everything has to meet the appropriate specifications
before the people in Quality Control let the people
in Production transfer anything to stock for sale.
But neither group is off the hook at this point.
Despite our efforts to minimize the decomposition
of stocks in inventory (by low temperature storage,
proper pH, and concentration, etc.), decomposition
sometimes occurs. Every supplier has the problem.
How does this supplier protect the purchaser?

By reassaying every batch of every radiochemical
in the house every ten weeks. Or oftener. Any batch
showing a breakdown in excess of 3% from
specification is withdrawn from stock. No maybes.
This reassay program protects you (and us, of
course) from low purity material. And the reassay
data also goes into the Product Analysis Report with
all of the other analytical information pertaining to
the material you receive. Rather reassuring.

Now back to our labeled amino acids, derivatives
and related compounds. We have an unusually
wide selection of these (actualily, with 133 different

compounds it appears to be the widest) with the
highest specific activities available anywhere, and
with purity consistent with the sophisticated
demands of today’s research. Examples:
L-Phenylalanine-C'# (360 mc/ mmole),
L-Leucine-C'4 (240 mc/ mmole), L-Leucine-4, 5-H3
{45 c/mmole), L-Tyrosine-3, 5-H3 (40 ¢/ mmole).
Then too it seems appropriate to tell you that
we also offer: (1) labeled amino acid kits,
(2) labeled amino acid mixtures of various kinds,
(3) carefully standardized solutions of C'4 amino
acids to simplify precise measurement of amino
acid acceptor activity, and (4) a wide selection
of unfabeled amino acids and derivatives.
Finally: we now pack our C'“4 and H?2 labeied
amino acids in.a vial with a special closure
which has both a self-sealing rubber diaphragm
(when removal by syringe is preferred), plus a
reclosable screw-cap to enable removal by pipet.
For the complete story on the wide selection
and high quality of our labeled amino acids—and
everything else mentioned above —write “Amino Acids”
on a postcard. Do include your zipcode, please.

Schwarz BioResearch, Inc. <8>
Orangeburg, New York 10962
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There are no Nikon student
microscopes, in the sense of limited
quality or usefulness. They are all
professional units built around the
same basic system, and differ

only in the type of stage and
eyepiece employed.

Complete interchangeability of these
components, and other attachments,

1012

give each instrument a flexibility
capable of serving the most specialized
requirements of professional use

long after it has served the student’s
needs at medical school.

The flat-field objectives, newly
developed by Nikon, further enhance
this versatility. They achieve extreme
flatness-of-field without impairment

of image quality or resolution.
Moreover, they can be used with any
Nikon microscope without modifica~
tion or change in the instrument.

The SBR, shown above, is one of the
models most favored by medical
students. It is a sophisticated unit,
widely used in schools, hospitals and
research laboratories.

For medical student microscope catalog, write:
Nikon Inc., Instrument Div., Garden City, N.Y. 11533, Subsidiary of Ehrenreich Photo-Optical Industries, Inc.
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AC line
regulation
problems

—check
the

Precision Regulation Required? -Nced =0.01%...maybe
only =£0.1%2—Sorensen’s broad line of 'off-the-shelf' regu-
lators can provide it.

Sorensen

Size and Weight Important? — ACR units are less than half

the size and weight of conventional units.

line.

Stringent Distortion Requirements? — FrR models maintain
less than 0.25% — even with an input line having 10%
distortion.

Need Quick Response? — All models of our FR Series re-
spond to line and load changes within 50 ws~less than 1
cycle.

L NEE L SN

Delivery/Price a Factor? — Each standard model is avail-
able off-the-shelf.

However demanding your AC regulator checklist, the Sorensen
line can bear a good hard look. Whatever your needs, chances
are Sorensen has a unit for your application. We offer a broad
range of off-the-shelf line regulators to choose from in the
range 150VA to 15kVA. Our ACR Series, for example, feature
silicon controlled rectifier regulation, printed circuit maintain-
ability, and require minimal rack space. The .01 Series provides
high precision regulation, £0.01%, for applications demand-
ing the strictest accuracy and stability. Where fast response is
an important consideration, the FR Seriesisunsurpassed. Soren-
sen's magnetic-amplifier S Series offers excellent low-cost reg-
ulation for a variety of applications.

26 MAY 1967

Each Series is a carefully designed combination of power,
performance and packaging,—to fill your specific requirements,
Sorensen's AC regulation capability spans 25 years of experi-
ence in the design and production of regulators. Our standard
product technology provides the firm basis for an outstanding
custom design capability,. Whatever your AC regulator prohe
lems, — check with Sorensen.

For details on Sorensen AC regulators, or for standard/cus-
tom DC power supplies or frequency changes, contact your
local Sorensen rep. or: Raytheon Company, Sorensen Opera-

tion, Richards Ave., Norwalk, Conn. 06856. @
Tel: 203-838-4571,
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Ourintroduction of thlS new

computerized liquid scuntlllatacﬁ system
further complicates your purchase demsuon

(But greatly simplifies your life thereafter. Guaranteed )

This new system (called DIRAC™ to suggest that this is a
“disintegration rate computer’’) marries a liquid scintilla-
tion counter to an “in-lab computer”™ to give you both
data and data processing. Answers, not just numbers.
And with a computer to cope with the reduction of com-
plex data, one is encouraged to undertake mathematically
involved work. Double labeling, for example. Constant
instrument calibration becomes practical. Any of the
quench correction techniques now available can be uti-
lized; to their fullest. In general, this system will yield
more reliable data. Faster. The DIRAC will actually save
one minute of data analysis time per sample — while
eliminating the need to send data to a processing center.
(Ask for proof.)

The liquid scintillation counter of the DIRAC system —
the Ansitron™ |l —yields data worthy of computer analy-
sis. The performance of this instrument will challenge
that of any other competitive unit. And this is the easiest
liquid scintillation counter to operate. One example: the
availability of “g-set’’ plug-in discriminators which pro-

PLE7-128

Picker Nuclear, 1275 Mamaroneck Avenue, White Plains, New York 10605.

vide praset control settings for commonly used isotopes
and mixtures. (Ask for proof.) _ :

The computer of the DIRAC system is Picker's DAC™
“in-lab computer’’. And although the marriage of this
computer to the liquid scintillation counter gives the
practical convenience of an on-line computer, it is done
in such a way as to make the “in-lab computer” available
for other uses. The DAC and its interface will accept tele-
type data from any other instrument. Hence you can also
marry it to your other devices that now generate data
(not answers). Too: the DAC computer is a full-fledged
computer and can be used by itself for polynomial com-
putations, statistical analysis, curve-fitting, interpolation,
and as an everyday calculator for more mundane com-
putations. (Ask for proof.)

Finally: (1) we offer the needed software for the opera-
tion of the DIRAC, and (2) we take complete “systems
responsibility” for its proper functioning and for your
continued satisfaction with it. (Now get proof, ask for

e RIVGLEA



We took your tip
to speed up
electron
microscopy.

The most important tip on the Zeiss Electron Microscope EM 9A is
your fingertip. With it, you can activate time-saving automation
never before possible.

Your fingertip gives you complete control of the error-free, auto-
matic vacuum system which saves time during start-up and shut-
down.

A flip of your fingertip is all it takes to activate a completely auto-
mated photomicrographic system that sets correct exposure, takes
the picture, numbers micrographs sequentially and neatly stacks
up to 75 negatives without reloading.

You save still more time in several other ways. Alignment is ex-
ceptionally fast and stable with the EM 9A’s new adjustable single
condenser that gives 15 to 20 times more brightness than was pos-
sible before.

Specimen airlock is not only fast, but foolproof, too. Specimen
exchange can be made within 10 seconds.

Which all adds up to more time to concentrate on microscopy .. .
rather than on the microscope. o

The EM 9A's resolving power: 10-12A. Operating range: 900x-
40,000x. Astigmatism compensation: new, easy-operating electro-
static stigmator. Focusing: easy, because the unique fine-focusing
device with digital read-out combines advantages of both step and
continuous focusing. Binocular: 10x with exceptionally high light
transmittance; special high-eyepoint eyepieces for people who
wear glasses.

For more information, write Carl Zeiss Inc., 444 Fifth Ave.,
New York, N. Y. 10018, Complete service facilities available.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, DURHAM, LOS ANGELES, ST. LOUIS, SAN FRANCISCO, SEATTLE, WASHINGTON, O, .



For Ultrahigh Pressure
Research

TETRAHEDRAL PRESS
WITH X-RAY
ATTACHMENT

Bliss-Barogenics offers you the most
advanced units in the world for
laboratory study of the behavior of
materials at ultrahigh pressures.
Presses of the type shown here can
generate forces up to 2000 tons on
each face of a tetrahedral specimen.
An X-ray tube directs a beam at the
specimen in compression, producing
a secondary radiation which is meas-
ured by a scintillation counter. Bliss-
Barogenics ultrahigh pressure equip-
ment is available in a broad variety
of types, including hydraulic and
hydrostatic presses and pressure ves-
sels. For detailed information, write
Bliss-Barogenics, Inc., 50 MacQues-
ten Parkway South, Mount Vernon,
N.Y. 10550.

=g« BAROGENICS Inc.

A SUBSIDIARY OF THE E. W. BLISS COMPANY

» Uni-axial presses » Multi-axial presses, including tetrahedral and cubic types
« Isostatic and hydrostatic vessels and presses * Consulting engineering
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all on one apparatus?
and for less than $1000?

Canalco’s Electrophoretic Filter/Concentrator does all these and more!

it's a very unique device, nothing before like it . . .
uses a combination of electrophoresis, hydrostatic
pressure, dialysis, and some black magic involved
in the complex capabilities of a special electrolyte.
It does so many things that we're hard put for a single
name that describes all of its functions. For instance
you can:

M concentrate ten 20 ml aliquots to 10x in only 15 minutes! Or up
to ten of 200 ml each in 150 minutes! Or larger volumes at 3
liters per hour!

W continue to concentrate to 100x in 15 minutes more!

M recover 80 to 100 percent of starting protein!

M desalt ten 20 ml samples from 12 percent salt to near zero in
40 minutes, and larger volumes at one liter per hour!

M filter and sterilize continuously and without clogging—pro-
ducing up to 50 ml clear filtrate per minute (3 liters per hour)
of the most hard-to-filter isotonic biological mixes.

W filter low-salt mixes and non-biologicals (like pollutant -col-
loids in water) up to 75 liters per hour!

W fractionate isoelectric or weakly-charged from highly-charged
isotonic components (like serum fractions) at 25 ml per minute
(1.5 liters per hour)!

W and wash less-charged from more-charged components (like
extra-cellular enzymes from bacteria, or glycerol from red cells)
at comparable rates!

5635 Fisher Lane

NALCO

Sales Offices in— o Boston e Chicago e Cincinnati e
* Minneapolis  New York e Ottawa e Philadelphia e Pitisburgh s San Francisco e Washington, D.C.

all this from a little bench device, which
measures only 10” cubed . . . great for

Qp the space-pressed researcher

AND IF YOU’'RE THINKING BIG ...

we have pilot plant units, about the size of your secretary’s
desk, which can do any of the above at rates up to 7000
liters a day for biologicals or 4000 gallons a day for fresh
water treatments. Typical applications of the EFC, already
performed successfully, are separations of gamma globulin
and albumin from whole serum, tuberculin protein from
carbohydrate, gamma globulin from whole blood in vivo,
glycerol from thawed red cells, phage from E. coli, enzymes
from fermentation broths, tetanus toxin from bacteria, en-
zymes from zeolite clay, oil from water emulsions, amylose
from amylopectin, and a whole host of materials—phenolics.
extractives, humic acid, B.O.D. sewage substances, algae,
bacteria, molds, silt, calcium, magnesium, iron, phosphates
and other inorganic salts—from water.

An illustrated brochure describes the capabilities of the
EFC in detail. Write for your copy!

R

Canal Industrial Corporation
Dept. S-5C
Rockvilie, Maryland 20852

Telephone (301) 427-1515

Cleveland e Denver e Houston e Los Angeles

L —
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ISCO
makes
uv monitors

and
fraction
collectors

spectroradiometers

and lots more,

Do you have
our catalog?

1SC O INSTRUMENTATION SPECIALTIES COMPANY, INC.

5624 SEWARD AVE. . LINCOLN, NEBRASKA 68507, US.A, o PHONE (402) 434-8265 o CABLE ADDRESS: ISCOLAB LINCOLN
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OLYMPUS CORPORATION

OF AMERICA

PRECISION INSTRUMENT DIVISION
P. O. Box 8968 Westgate

Rochester, N. Y. 14624

Send information on Olympus micro-
scopes. My applications include:

Name
Title
Organization
Address
City
State

1021



These radiant heating modules
can solve your problems.

SPOT HEATER

Ellipsoidal reflector concentrates entire
output of a small 250w. to 750w. lamp
onto a small target (3/16” diameter spot).
Will produce temperatures to 2200°F.

USES: Sealing, melting, vaporizing,
igniting materials inside trans-
parent enclosures; testing ma-
terials; decoating; soldering;
micro-brazing.

LINE HEATER

Elliptical reflector directs heat from

linear lamp up to 25 inches long onto a

narrow line. Produces heat flux densi-

ties up to 450w. per linear inch.

USES: Sealing, pre-bend heating, fila-
ment heating, linear joint solder-
ing, testing.

HIGH
INTENSITY
HEATING

Narrow panels up to 16 in.
long have flat water-coolec
reflector and six lamps in
compact array. For applica-
tion of radiant energy at
rates up to 100 kw / ft2,

USES: High - rate surface

heating,weld stress-
relieving.

1022

QUAD-ELLIPTICAL OVEN

Tubular oven employs four iodine cycle
lamps, each in an elliptical reflector, all
focused sharply on the longitudinal axis.
Lamps are air cooled and reflectors are
water cooled. Effective heating lengths:
2, 5, 10, 16, 25 inches. Specimen diam-
eters to 2.5 inches.

This configuration concentrates up to
2400w. per lineal inch on a tube, filament
or long narrow specimen at the oven’s
center to produce temperatures up to
3000°F. depending on specimen ab-
sorbtive characteristics.

USES: Heating filaments rods, tubes,
cylinders for boiling, heat treat-
ing, testing, etc.

PARABOLIC
CLAMSHELL OVEN

When six or more lamps are required in
one tubular oven, the oven is made up
of a circular array of lamp holders with
individual water-cooled parabolic re-
flectors. Several standard oven sizes
contain from six to 24 lamps and ac-
commodate cylindrical workpieces from
1.5to9inchesin diameter. Heated length
5 to 38 inches. Workpiece temperatures
to 2500°F.

The oven opens longitudinally for easy
loading.

Research.Inc.

R-I CONTROLS DIVISION
BOX 6164L MINNEAPOLIS, MINNESOTA 55424

SOLAR HEAT SIMULATION

Special wide-angle reflector modules
have been designed for space heat sim-
ulation in cryogenic test chambers.
These have narrow silhouettes for mini-
mum blockage of the cryopanels and
their light weight facilitates mountingin
dispersed arrays with a minimum of sup-
porting structure.

Normally solar heating modules are
connected in zones and automatically
programmed to simulate the changing
intensity of space radiation as a vehicle
moves in relation to the sources of radi-
ation. (We are prepared to furnish the
controls and complete system engi-
neering as well.)

AERODYNAMIC HEAT
SIMULATIONS

Heating panels consisting of multiple
tubular quartz lamps mounted in flat
air-cooled reflector modules are widely
used for simulation of aerodynamic
heating effects on fast moving surfaces.
These panels are easily attached to sup-
porting structures to form contoured
enclosures appropriate to the test .ob-
jective. Wired in zones they are pro-
grammed to simulate changing heat in-
tensities. Modules are offered in various
lengths and widths. Can be purchased
individually or integrated into a com-
plete test system with structure and
controls included.
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N orelco Complete crystallographic system-test

hefore shipment permits set-up, align-

™ ment and test on CaF, crystal within
PAILRED" collects :...: |
= . . L
crystallographic data - smeassns

wheel dials and touch-of-the-button operation
f' : d this preprogrammed instrument proceeds auto-
Ive ays .matically to collect complete three-dimensional
diffraction data with high speed and accuracy.
= Field-use comments testify to its reliability
after dellve ry —accuracy—versatility—time optimization and
economy in experimental procedures. This
instrument performs as specified.
Flexibility has been maintained to do diffuse
scattering and anomalous dispersion studies.
Systematic errors are minimized by the design
concept.
X-ray data is collected on punched paper
tape, magnetic tape or punched cards for com-
Typical PAILRED determination — puter analysis. FORTRAN language comPuter
Molecule of Organic Phosphate programs for the crystallographer are available
. ol from Philips. Data also permanently recorded
on digital print-out tape and strip-chart re-
cording.
For more detailed information please write —
Philips Electronic Instruments, 750 S. Fulton
Avenue, Mount Vernon, New York 10550.

World’s Highest Standards in Quality Instrumentation

PHILIPS
ELECTRONIC
INSTRUMENTS

urtsy of Dr. 1. Ladell &
Dr. P. Goldstein, Philips Laboratories

) *Philips Automatic Indexing
Linear Reciprocal-space Exploring Diffractometer.

PAILRED




The Hasselblad system... : : ;
and a few reasons why the scientific and industrial photographer needs it.

The applications of photography
in science and industry are
numerous and undisputed. It
would require many volumes
rather than this single page just
to list, let alone discuss, these
applications. Both as a research
tool and a recording device,
photography has certainly
proved not only convenient, but
in many cases of sophisticated
scientific and industrial
research, invaluable.

Obviously, the single most im-
portant feature of photography
is its ability to produce a per-
manent record of a visual hap-
pening. Something that may or
may not be visible to the human
eye. That may occur at a speed
which would not make it visible
to the human eye or that may
occur in a place where it would
not be convenient or even safe
for a human observer to be.

It has long been acknowledged
that the single most superior
camera for most research pur-
poses is the single lens reflex
camera. Because all viewing
and focusing is through the
lens and is completely free from
parallax error, then regardless
of the combination of supple-
mentary lenses, extension tubes
and bellows extensions used,
the image seen on the viewing
screen is identical with the final
picture.

Unfortunately, most of the
single lens reflex cameras avail-
able to the researcher use the
35mm format and consequently
suffer from lack of image
quality when the negative is en-
larged to any degree. This prob-
lem is overcome by the use of
the 214 square format as in the
Hasselblad system.

The simple fact is that there is
not one camera system avail-
able today which offers the
scientific or industrial photog-
rapher the choice of camera
bodies, interchangeable film
magazines, accessories and at-
tachments, plus the superb

optics of Carl Zeiss lenses with
built in Synchro Compur shut-
ters allowing the use of both
flash and strobe at all speeds,
that the Hasselblad system does.

Here's what the Hasselblad Sys-
tem consists of. Firstly, the
500C, the standard camera inthe
systemA. It accepts all seven
lenses available for the Hassel-
blad, and is a single lens reflex
viewing camera. The 500C
always shows you exactly how
your final picture will turn out
on the ground glass screen,
in the same way a view camera
does. This allows you to concen-
trate on the setting up and com-
position of your picture, no mat-
ter what lens or accessories you
are using on the camera.

The lens, magazine, focusing
hood and winding knob of the
500C are all instantly inter-
changeable.

Next is the Hasselblad Super
Wide C.The camera that caused
a breakthrough in 2% square
photography. Equipped with a
38mm, 90° angle of view Zeiss

Biogon /4.5 lens, this camera
allows you to take pictures pre-
viously considered impossible.
The superb optics of the lens
assures perfect distortion-free
horizontal and vertical delinea-
tion, with sharpness of image
from corner to corner of the
negative area, even at full aper-
ture. Depth of field at an aper-
ture of f/ 22 is from 26 inches to
infinity.

The newest camera in the Has-
selblad System is the electri-
cally driven Hasselblad 500EL.
This camera automatically ad-
vances the film and cocks the
shutter, allowing a rapid series
of exposures to be made, either
by use of the camera release
or long release cords, timer or
remote radio control. The 500EL
accepts all the lenses and most
accessories available for the
500C. Obviously one of the ad-
vantages of this camera is that
the photographer is freed from
the actual mechanics of picture
taking and can therefore, de-
vote himself completely to the
subject.

The use of the 500EL with the
Hasselblad 70mm film maga-
zine, (up to 70 exposures on
cassette loaded 7omm film)
allows the photographer, work-
ing on a job where a large num-
ber of exposures are required,
to handle his work load much
more quickly and efficiently.

There are seven Carl Zeiss
lenses in the Hasselblad System,
40, 508, 80, 120, 150, 250¢ and
500mm. Each lens has a built

in Synchro Compur shutter,
with automatic stopping down
at the moment of exposure and
manual preview for depth of
field checks. Every lens has
both M and X synchronization al-
lowing the use of flash and
strobe at all speeds up to
1/500th of a second.

Five different instantly inter-
changeable film magazines are
available. These magazines
allow the photographer to make
12 or 16 exposures on 120
filmP, 24 exposures on 220
filmE and 70 exposures on
7omm film. The magazines also
allow the choice of 3 formats,
(2% square, 2¥ X 1%, 1% X 1%).
This allows not only for speed
of operation, but the conven-
ience of being able to change
either film type or format in
mid-roll.

Completing the system is a
huge range of accessories that
includes extension tubes and
bellows extensions for close
up work, filters, transparency
copy holders, cut film backs,
eye level prism finders®, sports
view finders, sun shades,
rapid winding crank!, quick
focusing handles?, gripsk,
underwater housings, ring lights,
tripod quick couplingt, micro-
scope attachments and carrying
cases.

We have purposely avoided dis-
cussing specific applications to
which the Hasselblad system
might be applied. Not only be-
cause of the limitations of the
space available, but because
the number of applications is
almost infinite.

Hasselblad systems are being
used today in many branches of
science and industry. And are
even a part of the NASA space
program. Shown below are just
a few parts of the system that
seem to have become particu-
larly popular with many people
engaged in some aspect of
science or industry.

This description of the Hassel-
blad system has been neces-
sarily brief. If you would like a
Hasselblad catalogue or further
literature or if you have a spe-
cific technical inquiry write to
Paillard Inc., 1900 Lower Rd.,
Linden, New Jersey 07036.
HASSELBLAD



One automatic
system for all:

Amino acids-carbohydrates - peptides-enzymes in liquid chromatography.

NIHz
R-CH-COOH

enzymes ; CHO

CHOH
% CHOH
% CHOH

(I.‘.HOH
CH.OH

1967 BY TECHNICON CORPORATION

® Technicon’s basic chromatography system is completely automated from indexed SmesEES———=——-=—=
sample presentation to recorded peaks. Requires a simple change of reagent and resin

to separate... ® Amino Acids: 90 minutes. New unattended 40 sample sequential l0ading. puEETss s S
® Peptides: 5 hr. analysis with in-system hydrolysis for complete peptide identification. l""ll

Quantitates ninhydrin positives and negatives. ® Carbohydrates: 15 peak chromatogram,
4'/2 hrs. Unmatched resolution and sensitivity. Samples down to 1 ng. ® Enzymes: Only
minute portions of the fraction to quantitate and assay. Automated method for awide variety
of enzymes. For details write Dept. A, Technicon Corporation, Ardsley, New York 10502.
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How to cut

your
centrifuge bhudget
and get

increased
versatility ...

Select Lourdes.

More Capacity 2.000 mi to 12,500 x G. coues satasuge a2
lncreaSEd Vel‘satility Wider speed ranges.

Combines low, super and ultra-speed operations in one unit.

(Lourdes Clini-Fuge 30-R)

Rotors are interchangable vinout adaptors.

Lourdes Beta-Fuge ™M a2

4,000 ml to 12,500 x G.
Automatic, Refrigerated.

For batch or continuous flow.
Takes 15 interchangeable
heads. Safety features include
“Fail-Safe’’ ‘brush life control
to prevent motor damage.
Automatic imbalance trip to
stop unit if there is excessive
vibration. Double independent
shafts so rotor cannot fly
off. Temperature control
*1° C. ...$2,570 with rotor.

Lourdes Clini-Fuge "™ 20.8
Automatic. Refrigerated. Fop
batch and continuous flow.
Combines low-speed, supere
speed and ultra-speed
capacities in one unit. Only
one attachment needed to
increase maximum rpm from
6,000 to 25,000. Contains all
safety features as in Beta-Fuge.
« + « Refrigerated (No. 30-R)

$2,550
« « « Non-refrigerated (No. 30)
$995

Lourdes Versa-Fuge Bench Type
For batch and continuous flow.
Super-speed. Versatile.

Speeds to 17,000 rpm. Forces
to 34,800 x G. . . . $420

i & ourdes Model ax Bench Type
16,500 rpm with up to 400 ml.

Forces to 34,800 x G, . . . $265

Lourdes Continuous Flow System

Increased efficiency in separating solids from
large volumes of liquids. Faster Separation;
Larger Sediment Capacity; Simpler Operation.

1026

Detailed data sheets available on request.

LOURDES

Write to Dept. $-526

148 Sweet Hollow Road, Old Bethpage, N.Y. 11804 (516) 694-8686
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Investigating chemical, electric, elec-
tronic, geophysical or other phenomena?
Chances are, you’re having difficulty isolat-
ing response from background noise and
extraneous signals. CAT has the answers to
your problems,

CAT—Computer of Average Transients—
is a digital computer which rapidly increases
signal strength by accumulating and adding
repetitive samples, while the random nature
of background noise causes it to be accumu-
lated at a much smaller rate.

CAT can give you results “on line”’—with-
out disturbing system operation—letting you
adjust parameters and monitor effects at
will on the oscilloscope screen, and keep
a simultaneous record for presentation in
virtually any desired digital or analog form.

quack A

with TMC’s CAT, Computer of Average Transients

CAT’s many other capabilities include:
histogram analysis, auto- and crosscorrela-
tion computations, and power spectral den-
sity analysis.

For help in the solution of your problem,
send us a brief description, or call your
nearby TMC applications engineer. CAT will
take it from there.

Write to Technical Measurement Corpo-
ration, 441 Washington Avenue, North
Haven, Connecticut, or call collect: (203)
239-2501.

TECHNICAL
MEASUREMENT
CORPORATION




PHOTOGRAPHED AT NORAD, COLORADO SPRINGS, BY STEPHEN MICHAEL.

BEAUTIFULLY EFFICIENT: The new Epic 3000 Electronic Printing Calculator

The only electronic calculator that is operator programmable. Simply push
a learn button, do a problem once, and the Epic is programmed to automatically repeat
similar arithmetic functions on other problems. Insures accuracy and saves time.
Finds square roots in just a half second. Line by line results are printed
on tapes that provide a permanent record and can be checked at any time.

©1967 MONROE INTERNATIONAL, INC., ORANGE, NEW JERSEY . A DIVISION OF LITTON INDUSTRIES MON Ho E m
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NALGENE’
LABORATORY

%7 AIDS...

DROPPING BOTTLES.
15-250 ml sizes. Spe-
cially designed top for
dispensing liquids by
the drop. Dispenser is
an integral part of clo-
sure.

g

SPOT PLATE. Molded of high-impact
polystyrene. Two 0.1 ml and 1.0 ml
test wells connected by shallow
trough. Applications include spot test-
ing for pH, chlorine; soil
tests, agglutinations. Best for
field use.

UNITARY DROPPER. One-
piece molded of F.D.A.-
approved polyethylene. Non-
wetting material, rounded tip
and bellows-type bulb pro-
vide excellent drop formation.
25-30 drops per ml.

s A

(T

PROTECTIVE DRAWER IN-
SERT. Protects glassware
from breakage yet doesn't
waste drawer space. 14" x
18”; can be easily cut to fit
any drawer.

Specify Nalgene Labware from
your lab supply dealer. Ask for
our 1967 Catalog or write Dept.
21051, Nalgene Labware Divi-
sion, Rochester, N.Y. 14602.

NALGE

RITTER PFAUDLER CORPORATION
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attack by fragmentation bombs. If such
use of so-called “non-lethal” CB weap-
ons becomes widely practiced and gen-
erally accepted, the way is paved for a
chemical and biological arms race and
progressive escalation in this or future
wars to the use of the entire spectrum
of CB weapons.

In this connection we would like to
quote the strategic analyst T. C. Schell-
ing [Arms and Influence (Yale Univ.
Press, New Haven, 1966), p. 131] on
possible agreements for preventing the
use of gas in warfare:

“Some gas” raises complicated questions
of how much, where, under what circum-
stances; “no gas” is simple and unambig-
uous. Gas only on military personnel; gas
used only by defending forces; gas only
when carried by projectile; no gas without
warning—a variety of limits is conceiv-
able . . . But there is a simplicity to “no
gas” that makes it almost uniquely a focus
for agreement when each side can only
conjecture at what alternative rules the
other side would propose and when failure
at coordination on the first try may spoil
the chances for acquiescence in any limits
at all.

JoHN T. EDsALL
MATTHEW MESELSON
Biological Laboratories,
Harvard University,
Cambridge, Massachusetts 02138

In Defense of Rachel Carson

Philip H. Marvin’s complaint (Let-
ters, 7 Apr.) that the “plague” of Ra-
chel Carson’s book continues to “in-
fest” the minds of scientists demands
comment. The Silent Spring has not
only “infested” scientists, but also
caused naturalists who look further
than the results of a single crop to be-
come acutely aware of the danger of
pesticides. It is true that Carson’s book
contains overstatements, but it is also
true that many forms of wildlife,
particularly those at the end of a feed-
ing hierarchy, such as hawks, terns,
spoonbills, and many others, are unnec-
essarily decimated by the indiscriminate
use of pesticides. In Holland several of
these forms of wildlife are now at
at the brink of extermination. The
“plague” of pesticides forms a real
danger, and the struggle to preserve
nature, based both on Carson’s warn-
ings and on the newer investigations
of the near extinction of wildlife,
must continue.

MARTIN G. RUTTEN
Prinses Beatrix Str. 37,
Bunnik (4), Holland

Patriotic Emigrants

Although the brain drain is a com-
plex sociological problem, it is unfair
to blame it on those who do not par-
take of it (Byrne, Letters, 17 Mar.).
Having spent some years researching in
one of the bigger institutes in the U.S.
or Britain, the returned scientist can
hardly expect the fatted calf from his
stay-at-home colleagues, who have con-
tinued to work in much less glamorous
surroundings, with second-rate equip-
ment and poor funding, with lower sal-
aries and larger teaching duties, but
still have managed to keep the home in-
stitution going during their colleague’s
absence. That valuable research experi-
ence abroad should be recognized by
the home institution is without ques-
tion; it is equally true that a university
or college owes its lifeblood to those
who, perhaps shortsightedly, stay with
it through difficult times. The fact that
so many returned emigrants eventually
leave their native shores again is as
much their own failure to come to
terms with their home environment as
it is of the home institution to appre-
ciate their value. If such institutions,
“which have been unchanged since St.
Patrick,” are to be changed, then it
will come about through the efforts
of those who return—and stay. Wheth-
er the motive is patriotism or the de-
sire to help an underprivileged nation
to better itself—surely either is big
enough to withstand some petty, but
inevitable, professional jealousy.

TrREVOR C. WEEKEs*
Smithsonian Institution Astrophysical
Observatory, 60 Garden Street,
Cambridge, Massachusetts 02138

*On leave of absence from University College,
Dublin, Ireland.

Byrne (Letters, 17 Mar.) would class
me as a “returned Yank” and, indeed,
for some time after I returned 12
years ago I shared some of his feel-
ings toward Irish institutions. However,
the change in attitude toward return-
ing scientists which he calls for has
been underway for some time.

In this University College, a majori--
ty of the senior teaching staff are
“returned Yanks” or “Sassenachs,” a
development that is obviously being
encouraged. The government-spon-
sored Commission on Higher Educa-
tion recently recommended drastic
changes in university administration,
including replacing our archaic ap-
pointment system with one in which
applicants for senior staff positions will
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LKB

IN THE SERVICE OF SCIENCE

One good Uvicord deserves another
So we made Uvicord Il

Everyone who has used an LKB Uvicord knows that a highly
efficient, dependable, simple to use flow analyzer is an
economical investment.

The new Uvicord I, like the Uvicord |, is designed to de-
tect, locate and quantitate interesting fractions of UV-
absorbing compounds during chromatographic or electro-
phoretic separation.

The Uvicord |l has some interesting additional features:

Protein chemists will be interested in its performance; at
280 mpu (proteins), and at 254 mu (nucleic acids and their
derivatives), it is often superior to much more expensive
spectrophotometers.

Using a stable long-life, low-pressure mercury lamp as the
primary source, providing radiation at 254 mpu, the new
monitor is equipped with a unique light converter; the
254 my radiation excites a transparent rod which fluo-
resces strongly, emitting UV-light in a narrow band of
mean wavelength 280 mu. Unwanted radiation is elimi-

nated by using high transmission, LKB interference filters,
and a black glass filter.

High baseline stability (100 % T): heating coil and.insula-
tion of light source compartment compensate for normal
ambient temperature fluctuations.

Of course we have made Uvicord Il suitable for coldroom
use but we have made it easy to operate with a built-in
temperature control which allows adjustment over a range
0°C-30°C.

Good electrical and light source stability provide clean
curves even though the sample receives a minimum UV-
dosage, and good optical properties give minimal stray
light and high accuracy even where there is strong solvent
absorption.

These specifications, combined with the superior flow
properties of the low-volume measuring cells, give
Uvicord Il the reliability that has been proved the world
over by Uvicord |. Request file 8300D3.

LKB INSTRUMENTS INC ¢ 12221 PARKLAWN DRIVE ¢ ROCKVILLE Md 20852
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be assessed by a small committee
which will have among its members
“two experts external to the institu-
tion, one at least of whom would be
from outside the State.” This commit-
tee would submit one name only to
the appointing authority. The govern-
ment, through its Department of Edu-
cation, has just inaugurated post-
doctoral fellowships in science and
engineering which will be tenable in
Irish universities and research institutes;
preference will be given to applicants
proposing to work in institutions other
than those from which they apply.
These measures demonstrate the wide-
spread desire to reverse our brain
drain.

It cannot be denied that tremendous
efforts must be made in Ireland in the
near future if it is to avoid a state of
scientific and economic colonialism.
According to a recent OECD-spon-
sored report “international compari-
sons show that Ireland is among the
nations with the lowest rate of re-
search expenditure in Europe.” How-
ever, there is a feeling of optimism
abroad and it is earnestly hoped that
the establishment of the proposed Na-
tional Science Council will inaugurate
a new era in scientific studies in
Ireland.

CoLm O HEocHA
Department of Biochemistry,
University College, Galway, Ireland

Anthropologists Debate Ethics

Niehoff’s objection (Letters, 3 Mar.)
to the American Anthropological Asso-
ciation’s Vietnam resolution and his
fine distinction between condemning
the barbaric behavior of the United
States in Vietnam as an American, and
condemning it as an anthropologist was
a disturbing sophistic exercise.

It is one thing for an anthropologist
to observe ritual killing and torture in
another culture without expressing
ethnocentric moral judgments, and
quite another to maintain Olympian de-
tachment while his own culture brutal-
ly and systematically decimates another.
He argues that the anthropologist can-
not judge the customs of other cultures
according to his own morality. Few
would disagree. He then says that the
anthropologist is supposed to be “cul-
ture free,” and presumably, since he no
longer belongs to his own culture, he
cannot, as a good anthropologist, sub-
ject it to moral judgment. These intel-

PERFORM CHEMICAL TESTS
FASTER, MORE ACCURATELY
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PETS* and Automatic Dilutors
into your reagent bottles and leave
them there. These two instruments
sample, dispense, dilute, transfer
and mix with a guaranteed accu-
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change in your methods, and
never need cleaning. Volumes?
From microliters to deciliters.
Available in 1, 10, 20 and 50 ml
sizes. Prices: REPIPETS $47.50,
Dilutors $89.50. Write for details.

WATER DETERMINATIONS
IN 4 MINUTES!

Use L/I Aquametry Apparatus to meas-
ure water content in foods, drugs, or-
ganics—all materials. Range 1 ppm. to
100% water without adjustment. 1%
accuracy over entire range. Price $235.

* trademark-(REpetitive PIPETS)

4 LABINDUSTRIES

1802H Second Street
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lectual gymnastics may serve for some
as an escape from the responsibility
of their active or passive participation
in the uglier aspects of our own so-
ciety. One is reminded of the astound-
ing degree of objectivity displayed by
the German doctor attached to a con-
centration camp, who rigidly main-
tained aseptic conditions when he per-
formed a cesarean section with im-
peccable technique, and then placed
mother and child on a stretcher and
imperturbably sent them off to the gas
chamber. Surely, this is the ultimate in
cultural detachment, though few would
aspire to it.

The fact that we are scientists, re-
gardless of speciality, neither “legis-
lates” us out of our culture, nor out
of the human race. As scientists, we
bear the same responsibilities as any
other citizen. Precisely because scientific
research is being used for military ap-
plications against our fellow human be-
ings, we must face these moral dilem-
mas without assigning ourselves to a
class of acultural, amoral scientific au-
tomatons.

VICTORA BORDAZ
Calculus Center, University of
Montreal, Montreal, Canada

JACQUES BORDAZ
Department of Anthropology,
University of Montreal

The recent action of the anthropolo-
gists is most discouraging. . . . Could
it be that they hope for the best of both
worlds; that is, they will share all of
the advantages of a free world and will
yet have gained some measure of re-
spectability in that shadow world where
it is considered to be a morally cou-
rageous act to be absent from those
who are willing to stand up and be
counted.

KeENNETH R. COBURN
100 Whitehorse Pike,
Haddon Heights, New Jersey 08035

We wish to record our concern
with the professional and scientific
implication’s of the article, “Anthro-
pologists’ debate: Concern over future
of foreign research” (23 Dec., p. 1525)
and “Anthropologists’ Vietnam reso-
lution.” In our opinion the articles
do not reveal the full implications
of the debate. At the November
American Anthropological Association
annual meeting at Pittsburgh, Ralph
L. Beals reported on his activities as
chairman of a committee in research
problems and ethics. The remarks
were diffuse, personalized and subjec-

26 MAY 1967

Especially designed for
Gel Filtration Chromatography
lon Exchange Chromatography

Sephadex

Laboratory Columns

A product of over six years'
research know-how

brings you these “exclusive”
column features:

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

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

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

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

S SAMPLE APPLICATOR—distributes the sam-
ple evenly over the bed surface to insure sharp

STANDARD zones for critical separations and protects as
LABORATORY, RECYCLING well as stabilizes the bed
DESCENDING UPWARD FLOW
CHROMATOGRAPHY CHROMATOGRAPHY
Kggvrj\%vxpmns 6 SPECIAL DESIGN BED SUPPORT—elimi-
nates troublesome sintered glass disc
AVAILABLE SEPHADEX COLUMNS AND ACCESSORIES
SEPHADEX COLUMNS
AQUEOUS SYSTEMS
ACCESSORIES
. Size Cooling Sample Flow
Type cm Jacket Applicator Adaptors

K9/15 0.9x15 — - : —

K9/30 0.9x30 -— - -

K 9/60 0.9x60 - - —_

K 15/30 1.5x30 - - -

K 15/90 1.5x90 — — —

K 25/45 2.5x45 —_ S o]

K 25/45 “lacketed" 2.5x45 S S (o]

K 25/100 2.5x100 - S o]

K 25/100 “Jacketed"” 2.5x100 S S [e]

K'50/100 “jacketed™ 5.0x100 S — S

SEPHADEX COLUMNS "SR”
RESISTANT TO ORGANIC SOLVENTS
SR25/45 2.5x45 S
SR25/100 2.5x100 — - S

S - Standard Accessories

O = Optional Accessories

FLOW ADAPTORS*

Flow Adaptors

To fit all K 25 Sephadex Lab. Columns

*Two Flow Adaptors should be used whenNm;nducting upward flow or recycling chromatography.

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

PHARMACIA FINE CHEMICALS INC.
800 Centennial Avenue, Piscataway, N. J. 08854
Pharmacia (Canada) Ltd., 110 Place Crémazie, Suite 412, Montreal 11, P. Q.

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

1033



.Maximizéa
Vale...
In Amplifiers.

M oyAy soo

AMFLIFIER

uae e |

30,
‘.. @ 3

in accordance
AEC TID-20893

For Instance:

® Model 500 Fixed Cut RC
Amplifier Double Integration,
Single or Double Clipping.
Pole Zero Cancelled . .$275.00

® Model 401 FET Preamplifier,
Scintillation or Proportional
X-Ray Analysis, Medium
Resolution Silicon Detector
Analysis...coee.e...$115.00

There are others.

More Information..?

CALL COLLECT

344-2212
et Towes Mo Core.

1723 North 25th Avenue
Melrose Park, lllinois 60160

1034

tive, as was a politically oriented in-
troduction of Beals by the newly ap-
pointed executive secretary of our as-
sociation. Because of the lateness of
the hour, and the fact that floor mic-
rophones were not working, subse-
quent discussion was brief. Controver-
sial portions of the Beals report
received front-page coverage in the
New York Times.

When copies of the report were dis-
tributed, some Fellows sought to de-
termine the intent and meaning cof
what they were being asked to ap-
prove, and others sought to revise the
wording. Although the executive board’s
request for approval was cast as “ap-
proving the Beals report,” the docu-
ment to be voted upon, in the opinion
of many Fellows, appeared to be a
quasi-ethical manifesto, in which there
were questionable statements of fact
and of implication. Approval of the
statement would, in effect, recommend
separating American anthropologists
from significant kinds of service to the
government.

Beals admitted that allegations of
“tainting” anthropology by CIA were
based on hearsay. (Some of such
hearsay has the ring of the apocry-
phal: Supposedly one anthropologist
was asked “How would you go about
poisoning the water supply of Guate-
mala City?”) Questions that attempted
to reach the facts seemed always to
go back to Project Camelot, upon
which Beals was not adequately in-
formed. Project Camelot was not in
any way related to the CIA, nor was
it a classified project; distorted press
discussions of Camelot have generated
more heat than light. The Beals re-
port was recommitted to the commit-
tee for revision by a vote of 155 to 104.

The so-called “Vietnam Resolution”
offered by David Aberle for council
action was markedly different from
the one actually passed and published
in Science. Initially the resolution
was a relatively conventional indict-
ment of U.S. policies in Vietnam.
When first offered for discussion, it
was refused by the presiding president-
elect of the association, based upon
an opinion that as a political docu-
ment it was not appropriate to the sci-
entific purpose of the association. The
resolution was later revised from its
original anti-U.S. government bias to
a general condemnation of certain as-
pects of warfare by any participants.

More important were the implica-
tions of what was involved. If we un-
derstand correctly the clarifying state-

T
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ments and intent of those concerned
with the Beals report in- its initial form,
they would: (i) eliminate all classified
government work from the universi-
ties, except in time of declared war;
(i1) make it undesirable for anthro-
pologists to work for the government
on realistic administrative terms; and
(iii) cast doubts upon the wisdom of
young anthropologists working for
either commercial firms or nonaca-
demic, nonprofit groups that accept
government contract work. The effect
of approving the proposed “report”
would be to put the association on rec-
ord as believing that the federal gov-
ernment should support independent
anthropological research, but should
have no right to expect responsible
loyal support from the anthropologists
they otherwise subsidize.

We are disturbed by the naivety
displayed by students of human behav-
ior who would stipulate that war must
be formally declared before a scien-
tist can offer aid to his country. Can
any informed adult, conscious of the
dangers of nuclear warfare be unaware
that today, more than ever, a decla-
ration of war signifies the final fail-
ure of diplomacy—when it is far too
late for a country to profit by over-
due patriotic motives!

DoNALD S. MARSHALL
RoBerT C. SuGGs
3414 Halcyon Drive,
Alexandria, Virginia 22305

Received 18 January 1967

Who Fights in Little Wars?

The discussion of selection of men
for military service put forth by Dael
Wolfle (Editorial, 24 Mar., p. 1499)
seems most reasonable if the selection
is made in anticipation of a major war.
In that case, the optimal deployment
of available manpower would appear
to form a reasonable basis for selection.

However, there seem to be other
considerations when it is a question
of fighting “little wars” that do not
greatly tax the nation as a whole. In
these cases, it is perhaps less necessary
to be “optimal” and more desirable
to demand the direct exposure of a
representative spectrum of citizens.
Otherwise, it seems to be a case of our
leaders being willing to give less than
their best for a cause which they hold
worth fighting for.

JouN M. MYERs
3818 Harrison Street, NW,
Washington, D.C. 20015
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Low-cost mass spectrometers

are nothing new.

But this one is.

It’s unique. It’s the completely new Bendix® MA-1. It gives you both fast
scan and high sensitivity. (How’s that possible? It uses the new, exclusive,
bakeable magnetic electron multiplier.) Yours, too: Simultaneous scope and
recorder readout.

MA-1 is a complete system. Its 1-to-500 amu operating range permits
application in both organic and inorganic research. This means that for
$10,500, you get a Time of Flight Mass Spectrometer that makes other low-
cost models seem incomplete. With a 50,000 spectra-per-second oscilloscope
scan rate. 1.5 seconds to 60 minutes recorder scan time for 2 to 200 amu.
Resolution greater than 200. Mercury diffusion pump that gives operating
pressure below 10 torr and, with addition of liquid nitrogen trap, to 10
torr. Stability of 419, per hour on a permanent gas peak. Analyzer assembly
bakeable to 300°C.

You’ll find MA-1 particularly useful for examining short duration samples.
Gas chromatograph effluents, for example. Its basic inlet system is suitable
for direct sampling of volatile liquids and gasses, and for direct coupling to
gas chromatographs. Electronics? Table-top, integrated, solid state circuits
for trouble-free performance and easy maintenance. For complete information
write: The Bendix Corporation, Scientific Instruments Division, 3625 Hauck Road,
Cincinnati, Ohio 45241. Or phone (513) 772-1600.
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Oil Pollution

Destruction of the Torrey Canyon and the associated pollution of
parts of the English and French coasts dramatized a problem chronic in
the United States. All too often major and minor releases of petroleum
have destroyed marine life and fouled vacation beaches of the Great
Lakes and of our seacoasts. Unless additional legislation is enacted, the
intensity and frequency of fouling could increase. The tonnage of crude
oil and its products moved in tankers is growing, and ships of unprece-
dented capacity are being built. Sooner or later, one of these huge
tankers will be sunk off the United States. How will we meet such a
disaster? Who will pay for the damages?

At the moment there is effectively little legal recourse. Included in
the Clean Water Restoration Act of 1966 were amendments to the Oil
Pollution Act of 1924. These amendments were intended to increase
the law’s penalties and authorize the government to remove spilled oil
from the water or shorelines and then sue the responsible parties for
the cost. The Senate version of the amendment included a definition of
an oil discharge as “any accidental, negligent, or willful spilling.” How-
ever, this version was changed in House-Senate Conference. The new
definition of “discharge” became “any grossly negligent, or willful
spilling.” Proving gross negligence is almost impossible, or so Justice
Department lawyers believe®, for no one has been prosecuted under the
new law. Previously about 100 prosecutions a year were filed.

Some petroleum companies have exposed themselves to the charge of
“public-be-damned” attitudes, through their practice of cleaning tankers
near the coasts by rinsing them with sea water. However, other oil
companies have been leaders in efforts to minimize nuisances associated
with their activities. Progress in methods of treating refinery wastes is
especially noteworthy.i For instance, some facilities are so designed and
operated that phenols are almost entirely absent from waste effluents.
Many refineries do a good job of removing other components of their
effluents. In a typical instance most of the oil is separated mechanically,
leaving water containing about 50 parts of oil per million. The oil
content is reduced to about 7 parts per million by microbial attack
in aerated ponds containing inorganic nutrients. Straight-chain hydro-
carbons are readily destroyed. Chains with tertiary carbons are resistant.
Also relatively resistant are tar-like complex asphaltenes of high molecu-
lar weight.

For years it has been difficult to identify those responsible for oil
pollution. When large oil slicks recently were sighted off the Atlantic
Coast, the source of the petroleum could not be fixed. Leakage of
oil from sunken World War II tankers was blamed. But this facile
explanation may not suffice much longer. With modern instrumentation
it should be possible to catch the culprits. For instance, a combination
of gas-liquid chromatography, controlled pyrolysis, mass spectrometry,
and computer calculations probably could provide an identification
as valuable as a fingerprint. Patterns obtained from oil slicks could
be compared with samples obtained from tankers bound for, and
unloading at, United States ports.

The oil industry has needlessly damaged its public image. The
industry has adequate talent and resources to minimize its contribution
to pollution, and it should proceed to do so.—PHiLiP H. ABELSON

* Congressional Record (20 April 1967).

1 J. B. Davis, Petroleum Microbiology. (Else-
vier, New York, 1967).
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area of interphase between two sub-
stances mixed in a specimen is Sy =
2P,, where P, is the average number
of intersections with a test line of
length L. The volume fraction of a
component is given by Vy = Pp. This
simple formula means that the percent-
age of space occupied by a specific
component of a specimen equals the
number of points out of 100 points
which “hit” the profiles of the com-
ponent.

More difficult is the determination of
size. Various algebraic and analytic
procedures have been developed by
which a particle size distribution curve
can be derived from a frequency dis-
tribution curve of dimensions of profiles
or intercepts of these particles on sec-
tion. But all these methods for deter-
mination of size yield only approxima-
tions. Nevertheless, these approxima-
tions are good enough for practical
purposes because the primary measure-
ments of the profiles on section cannot
be accurate themselves due to irregular-
ities of the structures.

Measurements of axial ratios (quo-
tients of length over width) of profiles
and their classification yield informa-
tion on the three-dimensional shape of
the objects, cut or seen on photographic
plates of celestial objects.

The foregoing relations are valid un-
der the assumption of random arrange-
ment of objects in space. In cases of
preferred orientation of parts in a sam-
ple, randomness can be produced by
repeated random sectioning or by other
methods of sampling.

The program included a few papers
on stereoscopy and photogrammetry.
This approach to the study of three-
dimensional structure is based on bi-
axial viewing (parallax) and therefore
is not really connected with stereology.
Nevertheless the participants in the
Congress, being concerned with every
possible approach to the investigation
of three-dimensional structure were
equally interested in the papers on
photogrammetry and stereoscopy.

Many representatives of the inorganic
sciences became acquainted for the first
time with various techniques of recon-
struction from serial sections, so fre-
quently used in the life sciences. They
recognized that this method might be of
advantage for the study of their own
objects. Mathematical stereology as de-
scribed previously is applicable only
where many components of similar
geometrical properties and of relatively
simple shape are examined. But when
a single object of complicated structure
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SLIDES X2
TIME SCOPE LABELS

Identify glass slides in an instant
with Time Scope Labels. Permanent
self-sticking adhesive labels meet all
legal requirements . . . eliminate un-
sanitary licking. Available in Stand-
ard or Tissue high thickness, Time
Scope Labels measure 73” x 73”. In
plain white or imprinted with labora-
tory name, Time Scope Labels can be
pre-numbered if desired. Plain white
end labels 34” x %" also in Standard
or Tissue high thickness. Pencil,
pen, grease marker — all write per-
fectly on Time Scope Labels. In
easy-to-use dispenser or sheet form.

microscope
slide labels

PRESSURE SENSITIVE

| roll
1000 LABELS
SIZE 7/8 X 7/8"

See your laboratory or hospital
supplier for service.

NAL TAPE COMPANY, INC.

on Ave. * Riverside, I,

Calorex:
the absurdly simple heat exchanger

But safe: Explosion-proof, doesn’t use electricity.

But versatile: Flexible, flat-sided tubing and so can be easily
wrapped around any contour of any size (flasks, distillation col-
umns, piping, centrifuges, tanks, tubes, drums, etc., etc.).

But utilitarian: Multiple uses in laboratory, pilot plant, production.

But temperature-tolerant: Several materials permit wide tempera-
ture range for heating or cooling: ~75° to +480°F.

But option-providing: Three diameters (8, 15 and 30mm.), various
lengths (25, 50 and 100 feet).

But communicative: As our 16-page brochure demonstrates.
For the Calorex brochure, prices and distributors, request file 118S

Thermoflex,inc., 128 W.59th St.,New York 10019 * (212)-582-5462
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WITH BRS TAPE PUNCH
AND READER SYSTEMS

SOLID STATE SIMPLICITY describes this combi.
nation of two BRS punched tape systems for
data handling and equipment control. Designed
with interfacing and controls adaptable to a
variety of equipment, this package gives you
versatility and computer-like efficiency for tape

oriented systems.

DATA PUNCH SYSTEM TPS-3—Can be utilized
to generate standard one inch 5-, 7- and 8-level
tape in any data format directly from experi-
mental or control equipment. The BRS-designed
Tape Contro! Unit includes a data buffer to store
asynchronous inputs for simultaneous presenta-
tion ‘of data to the tape punch. Fifty 8-level
characters-per-second are recorded during syn-
chronous operation, or up to 30 characters-per-
second with asynchronous punch commands.
Front panel switches are provided for manual
system control.

Connected to the Control Unit is the punch mech-
anism, with self contained tape supply drawer
and take up reel. Power requirements—12 VDC
@ 750 ma and 28 VDC @ 1.2 amp.

Manual entry of tape characters is available with
the KB-001 auxiliary keyboard.  $120

& Tape Punch System TPS-3 srlgﬁ

i & v 2 "
- o i
LE poe

READIT

PUNCHED TAPE READER SYSTEM TRS-3—A flex-
ible system for programming and control tasks,
reading up to 100 characters-per-second, of
eight-level paper tape. Its photo-electric read
circuits accurately transform binary tape char-
acters to normal and inverted outputs on eight
pairs of parallel lines; front-panel lamps indicate
the state of data being read. Capable of continu-
ous or incremental tape feed by an external
signal with sense switches to stop tape on blank
code, skip code or both, Power requirements—
117 VAC, 60 cps @ 1 amp.

. T?pe Reader System TRS-3 sgsu

.
For complete information on all BRS products,
write for free BRS catalog, Dept. 505.

5451 HOLLAND DRIVE, BELTSVILLE, MD.
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is studied, geometricostatistical stere-
ology is of no avail; serial sectioning
is, at this time, the best known method
of attack.

Another, extremely interesting ap-
proach to the study of three-dimension-
al structure of opaque objects is serial
section cinematography. This process
involves staining or etching the surface
of the remaining block of a specimen,
while the slices are discarded. The
stained, exposed block surfaces are re-
corded on successive frames of a mo-
tion picture film. When projected, the
film reveals the topological qualities
of a specimen such as continuity, con-
tiguity, connectivity, isolation, as well
as the genus of a component of a speci-
men. Primarily, however, such films
give very specific information on the ar-
rangement of parts. Whenever a com-
ponent has a shape other than that of
a cylinder or pyramid oriented per-
pendicularly to the cutting plane, the
film, when projected, gives the visual
impression of change of shape or
movement.

This chain of thought leads to
“hyperstereology,” the extrapolation
from three- to four-dimensional space
which might at a later time help in the
clarification of certain cosmological
phenomena.

The Congress was supported by a
grant from the National Science Foun-
dation. The complete program of the
Congress with abstracts of all papers
constitutes volume 6, No. 1, of Stereo-
logia, the bulletin of the International
Society for Stereology. The proceed-
ings of the Congress, now in press, will
be published by Springer-Verlag, New
York and Heidelberg.

Hans ELias
Chicago Medical School,
710 South Wolcott Avenue,
Chicago, Illinois 60612

Calendar of Events

National Meetings

June

8-9. Photographic Systems for Engi-
neers, seminar, Newton, Mass. (Soc. of
Photographic Scientists and Engineers,
1330 Massachusetts Ave., NW, Washing-
ton, D.C. 20005)

8-9. Post Irradiation Recovery Kinetics,
symp., Bethesda, Md. (M. F. Canning,
Information Div., Technical Information
and Services Dept., Armed Forces Radio-
biology Research Inst., Defense Atomic
Support Agency, Bethesda 20014)

8-10. Fourth Pacific Northwest Plastics
Workshop, Spokane, Wash. (R. Raff, Re-

Ashing
below 150°C
retains
inorganics

Pyrometer shows that Tracerlab’s
LTA-600 can ash samples thoroughly
at temperatures well below 150°C
—low enough to leave all inorganic
constituents unaltered. A cold
plasma of atomic oxygen does the
ashing, while our accessory pyrom-
eter keeps you posted on the tem-
perature.

This low-temperature dry dasher
permits more accurate quantitative
elemental and structural analyses of
plant and animal tissues, bones,
coal, oil well cores, polymers, and
radioactive materials. Prepares pure
samples for atomic adsorption spec-
trophotometry, mass spectrometry,
emission spectroscopy, X-ray diffrac.
tion, and electron microscopy.

Send for literature on equipment,
techniques and services.

TRACERLAB

A Division of Laboratory For Electronics, Ing,

grE

2030 WRIGHT AVENUE, RICHMOND, CALIFORNIA
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search Div., College of Engineering, Wash-
ington State Univ., Pullman 99163)

11-14. Apollo and Beyond, American
Astronautical Soc., Huntsville, Ala. (S. S.
Hu, Northrop Space Labs., P.O. Box 1484,
Huntsville)

11-15. American Nuclear Soc., 12th
annual, San Diego, Calif. (J. E. Wilkins,
Jr., General Atomic, P.O. Box 608, San
Diego 92112)

11-15. Industrial Pharmaceutical Re-
search, 9th annual natl. conf., Land O’
Lakes, Wis. (A. P. Lemberger, Extension
Services in Pharmacy, 190 Pharmacy
Bldg., Univ. of Wisconsin, Madison 53706)

11-16. Air Pollution Control Assoc.,
60th annual mtg., Cleveland, Ohio. (Sew-
ard Covert & Associates, 1059 Leader
Bldg., Cleveland 44114)

11-16. Medical Library Assoc., annual
mtg., Miami, Fla. (The Association, 919
N. Michigan Ave., Chicago, Ill.)

12-14. American Neurological Assoc.,
92nd annual mtg., Atlantic City, N.J. (M.
D. Yahr, The Association, 710 W. 168 St.,
New York 10032)

12-15. Society for Industrizl and Ap-
plied Mathematics, Washington, D.C. (W.
J. Jameson, Jr., Collins Radio Co., 120-09.
Cedar Rapids, Iowa 52406)

12-16. American Osteopathic Academy
of Orthopedics, 7th annual instructional
course, Vienna, Austria. (P. H. Lewis,
1930 Chestnut St.,, St. Joseph, Mo.
64501)

12-16. Technical and Industrial Com-
munication, 10th annual inst., Fort Col-
lins, Colo. (Director, The Institute, Colo-
rado State Univ., Fort Collins 80521)

13-14. Electroexplosive Devices, 5th
symp., Philadelphia, Pa. (G. Cohn, Senior
Staff Engineer, Franklin Inst. Research
Lab., Philadelphia 19103)

13-15. American Astronomical Soc.,
Yerkes Observatory, Williams Bay, Wis.
(G. C. McVittie, Univ. of Illinois Ob-
servatory, Urbana 61803)

13-16. Conjugate Point Symp., Boulder,
Colo. (Aeronomy Lab. 540.03, Environ-
mental Science Services Administration,
Inst. for Telecommunication Sciences and
Aeronomy, Boulder 80302)

13—-16. Vacuum Metallurgical Conf.,
10th annual, New York, N.Y. (E. L.
Foster, Materials Engineering Dept., Bat-
telle Memorial Inst., 505 King Ave., Co-
lumbus, Ohio)

14-15. Plastics for Tooling, 9th semi-
nar, Lafayette, Ind. (Soc. of Plastics In-
dustry, 250 Park Ave., New York 10017)

14-16. Densitometry, seminar, Chicago,
II. (B. Kettinger, News Service Office,
P.O. Box 3404, Rochester Inst. of Tech-
nology, Rochester, N.Y. 14614)

14-17. Modern Computer Analysis of
Complex Social Science Data Bases, Coun-
cil of Social Science Data Archives, an-
nual mtg.,, Los Angeles, Calif. (W. A.
Glaser, Bureau of Applied Social Research,
605 W. 115 St.,, New York 10025)

14-17. Speech-Analyzing Aids for the
Deaf, conf.,, Washington, D.C. (J. M.
Pickett, Hearing and Speech Center, Gal-
laudet College, Washington, D.C.)

15-16. American Rheumatism Assoc.,
New York, N.Y. (Miss M. Walsh, The
Association, 1212 Avenue of the Amer-
icas, New York)

15-16. Soil, Water and Suburbia, Dept.
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Sample: (Mg+Ca)xCO, 100
Program Rate: 10°C/min
Pressure: 50 mm Hg lp 90
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After we sold you the Fisher DTA apparatus,

We went right ahead and developed the Fisher TGA Accessory.
It gives you an economical means of extending the range and
flexibility of your thermal studies beyond DTA to include TGA.
At only $775, the TGA Accessory combines with your present
Fisher Differential Thermalyzer™ and a Cahn Model RG Elec-
trobalance® to provide automatically programmed thermo-
gravimetric determinations.

The readout delivered by the new TGA Accessory indicates
the precise temperature at which a sample undergoes a reac-
tive change, provides quantitative measurement of the amount
of weight change and the rate at which the change occurs. It
handles micro samples, so transitions are more sharply de-
fined, transition temperatures more accurate and reproducible.
Temperature range: ambient to 1200°C; program rates: 5°,
10°, 25°C per minute (using Model 260 Programmer). Maxi-
mum capacity: 2500 mg; maximum weight change: 1000 mg.

Write for more details on the TGA Accessory: Fisher Scien-
tific Company, 1399 Fisher Building, Pittsburgh, Pa. 15219,

F
O

we didn’t forget you.

FISHER SCIENTIFIC CO.

Instruments, apparatus, furniture and chemicals for laboratories ¢ ATLANTA BOSTON
CHICAGO CINCINNATI CLEVELAND HOUSTON PHILADELPHIA PITTSBURGH ST. LOUIS

SPRINGFIELD, N.J.

WASHINGTON EDMONTON MONTREAL TORONTQO VANCOUVER
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you are looking al BIOSONIK ..
e most powerful,

UFaSonic System
anywhere.

most versatile

@

Ask your Bronwill dealer for an eye-opening demonstration ..

QR@NWJLL

PEWER

s

*the ultrasonic probe that converts into an ultrasonic cleaner!

300 WATTS OF ENERGY AT THE TIP...

93% conversion efficiency. Sturdy ceramic transducer
provides high energy at 20 kh. Fully automatic tuning, solid
state generator circuitry with stepless power control, even
an integral probe support. .. simple, fool-proof operation.

POWER CONTROL COLOR-CODED TO ACCESSORIES...

Just set the panel dial to correspond to the color index of a
specific accessory . . . allows attenuation of ultra-high
power to assure maximum tip life.

NEW ACCESSORIES ADD VERSATILITY,
BROADEN USEFULNESS .

Among them: Heated 22 gallon cleaning tank with many
lab applications; syphoned uitrasonic pipet cleaner; and
a variety of durable titanium tips for macro, micro and
high intensity insonation.

FOR ULTRASONIC CLEANING.

Disconnect probe from the generator and plug in the
cleaning tank or pipet cleaner. Then you can use your
ultrasonic system for cleanlng chores as well . . . another
reason for a Biosonik Il in your laboratory.

.or write us for literature

BRONWILL SCIENTIFIC

A DIVviISION wilLL SCIENTIFIC, I NC.

277 N. Goodman St., Rochester, N. Y. 14601

of Agriculture and Dept. of Housing and
Urban Development, Washington, D.C.
(S. Kasper, Room 1201, Dept. of Housing
and Urban Development, 1430 K St., NW,
Washington, D.C.)

15-17. American Assoc. of Physics

- Teachers, summer mtg., Canton, N.Y. (A.

B. Arons, Physics Dept., Amherst College,
Ambherst, Mass.)

15-17. Symposium on High Energy Ra-
diation Therapy Dosimetry, American
Assoc. of Physicists in Medicine, New
York, N.Y. (L. H. Lanzl, Dept. of Radi-
ology, Univ. of Chicago, 950 E. 59 St.,
Chicago, Ill. 60637)

15-18. American Therapeutic Soc., mtg.,
Atlantic City, N.J. (A. F. Kreglow, 1801
Eye St., NW, Washington, D.C.)

15-19. American College of Chest
Physicians, Atlantic City, N.J. (M. Korn-
feld, 112 E. Chestnut St., Chicago, Ill.
60611)

16-17. American Geriatrics Soc., At-
lantic City, N.J. (E. Henderson, Execu-
tive Director, The Society, 10 Columbus
Circle, Room 1495, New York 10019)

17. Academy of Tuberculosis Physicians,
Atlantic City, N.J. (G. P. Bailey, 1295
Clermont, Denver, Colo.)

17-18. Academy of Psychosomatic
Medicine, 4th symp. on anxiety and de-
pression, Atlantic City, N.J. (E. Dunlop,
150 Emory St., Attleboro, Mass. 02703)

17-18. American Diabetes Assoc., At-
lantic City, N.J. (J. R. Connelly, The As-
sociaton, 18 E. 48 St., New York 10017)

17-18. Society for Surgery of the Ali-
mentary Tract, Atlantic City, N.J. (J.
Van Prohaska, The Society, 950 E. 59 St.,
Chicago, Ill. 60637)

17-19. Reliability and Maintainability,
6th annual conf., Cocoa Beach, Fla.
(Meetings Dept., Amencan Inst. of Aero-
nautics and Astronautics, 1290 Slxth Ave.,
New York 10019)

18-21. Botanical Soc. of America,
Northeastern Section, summer field mtg.,
Tuxedo, N.Y. (R. K. Zuck, Dept. of
Botany, Drew Univ., Madsion,-N.J.)

18-22. American Medical Assoc., 116th
annual conv., Atlantic City, N.J. (The As-

sociation, 535 N. Dearborn St., Chicago,
. 60610)
18-22. Health Physics Soc., 12th an-

nual mtg., Washington, D.C. (J. C. Vill-
forth, Radiological Health Lab., 1901
Chapman Blvd., Rockville, Md.)

18-22. Society for Imvestigative Derma-
tology, Atlantic City, N.J. (G. W. Ham-
brick, Jr.,, The Society, Johns Hopkins
Hospital, 601 N. Broadway, Baltimore,
Md. 21205)

18-23. American Soc. of Ichthyologists
and Herpetologists, annual mtg., San
Francisco, Calif. (W. 1. Follett, California
Acad. of Sciences, Golden Gate Park, San
Francisco 94118)

18-30. Electron Microscopy, workShop,
Northeastern Univ., Boston, Mass. (C.
Youse, Continuing Education, Northeast-
ern Univ., 360 Huntington Ave., Boston)

19. Scombroid Phylogeny: Ideas and
Approaches, symp. of American Soc. of
Ichthyologists and Herpetologists, San
Francisco, Calif. (B. J. Rothschild, Tuna
Ecology Program, Bureau of Commercial
Fisheries, P.O. Box 3830, Honolulu, Ha-
waii 96812)

19-21. Automatic Data Processing Sys-
tems in Local Govermnment, 3rd annual
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disperser
homogenizer
emulsifier

.... Succeeds
where others fail

The Willems Polytron® instruments are based on a
unique design which produces unequalled results
through a kinematic high-frequency system combining
sonic and ultrasonic forces. This approach is so effec-
tive in inducing chemical and physical change that it
has already revolutionized numerous procedures in
diverse fields of research, application and production—
with materials whose consistency ranges from penicil-
lin to bauxite, in solid, semi-solid, liquid or gas forms.

If you have such a problem, contact us and request a
demonstration without obligation.

BERINKMANN
INSTRUMENTS

CANTIAGUE ROAD, WESTBURY, N.Y. 11590/ED 4-7500
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Power Supply
Slide Guide
from NJE
-

«

Power Supply Slide Guide lists NJE regulated
power supplies for systems, laboratories and
general purposes . . . makes specifying
power supplies a snap. Just slide the guide
to the voltage, amps and regulation you
need. The guide slides to the right model
and price. Write today on your company
letterhead for your own smooth-working NJE
Slide Guide. Ask for the new, 1967

NJE catalog. It's free!

i N.J.E. Corporation

i Kenilworth, N.J. 07033/(201) 272-6000
LB Telefax: FFP « TWX: (201) 276-7630
Electronic Development and Manufacture
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NESL.AB

Instruments, Inc.

AST!

25°C T0 0°C IN 10 MINUTES
WITH THE COMPACT, DEPENDABLE
RT-3 REFRIGERATED

CIRCULATING THERMOSTAT.

Powerful V4 HP compressor and 3 liter
reservoir are contained in one compact all
stainless steel unit. Pump with 10’ head
produces up to 8 liter per minute flow.

RANGE: —20 to +70°C
SIZE: 17V x 13V, x 10"

COOLING RATE: Graph shows rate of
cooling using ethyl alcohol. Water
based fluids about half as fast.

/

This refrigerated
blood-bank centrifuge
is a proven performer on
the circuit. Handles both angle
and horizontal heads for blood
bags or bottles. Plus thirty addi-
tional heads and innumerable
accessories. Including a new
angle blood bag head that per-
mits blood separation in as little

as five minutes at 3350 g.
And a Helixtractor that in-
creases separation efficiency
.upito. 40%. Goes to show you
can teach an old pro new tricks.
Write for Bulletin P,

INTERNATIONAL
EQUIPMENT CO.

300 SECOND AVENUE * NEEDHAM HEIGHTS, MASS. 02194,
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conf., New York, N.Y. (H. Sellin, School
of Continuing Education, New York Univ.,
New York 10003)

19-21. Colloid, 41st natl. symp., Buf-
falo, N.Y. (P. Becher, Chemical Research
Dept., Atlas Chemical Industries, Wilming-
ton, Del. 19899)

19-21. Heat Transfer and Fluid Me-
chanics Inst., La Jolla, Calif. (D. B. Olfe,
Dept. of Aerospace and Mechanical Engi-
neering Sciences, Univ. of California at
San Diego, La Jolla)

19-21. Microelectronics, symp., St.
Louis, Mo. (R. Pellin, Inorganic Chem-
icals Div., Monsanto Co., 800 N. Lind-
bergh Blvd., St. Louis 63166)

19-22. American Soc. for Engineering
Education, 75th annual mtg., East Lans-
ing, Mich. (L. Winner, 152 W. 42 St,
New York 10036)

19-22. Western Soc. of Soil Science, an-
nual mtg., Los Angeles, Calif. (J. L.
Young, 100 Agricultural Hall, Oregon
State Univ., Corvallis)

19-23. Automating State and Local Rec-
ords Making and Records Keeping, Amer-
ican Univ., Washington, D.C. (P. W.
Howerton, Director, Center for Technol-
ogy and Administration Inst., 2000 G St.,
NW, Washington 20010)

21-23. Modern Titrimetry, 20th annual
summer symp. on analytical chemistry,
Claremont, Calif. (A. L. Beilby, Dept. of
Chemistry, Pomona College, Claremont
91713)

21-25. Society of Women Engineers,
17th annual conv., Washington, D.C.
(Mrs. J. R. Fisher, 12501 Connecticut
Ave., Silver Spring, Md. 20906)

21-30. Combustion-Generated Air Pol-
lution, mtg., Berkeley, Calif. (Engineering
Extension, 2223 Fulton St.,, Berkeley
94720)

22-23. Animal Reproduction, 8th symp.,
Urbana, Ill. (Short Courses and Confer-
ences, 116 Illini Hall, Champaign, Ill.
61820)

22-24. American Soc. of Enologists,
annual mtg., Santa Barbara, Calif. (The
Society, Box 411, Davis, Calif.)

22-25. American Assoc. of Bioanalysts,
mtg., ‘Detroit, Mich. (D. Birenbaum, The
Association, 805 Ambassador Bldg., St.
Louis, Mo. 63101)

25-27. Mountain Meteorology, symp.,
Fort Collins, Colo. (J. L. Rasmussen,
Dept. of Atmospheric Science, Colorado
State Univ., Fort Collins 80521)

25-28. American Soc. of Agricultural
Engineers, annual mtg., Saskatoon, Sask.,
Canada. (O. L. Symes, Dept. of Agricul-
tural Engineering, Univ. of Saskatchewan,
Saskatoon)

25-28. American Dairy Science Assoc.,
Ithaca, N.Y. (C. Cruse, The Association,
903 Fairview Ave., Urbana, Ill. 61801)

25-28. American Leather Chemists As-
soc., Lake Placid, N.Y. (W. T. Roddy,
Executive Secretary, The Association,
Univ. of Cincinnati, Cincinnati, Ohio
45221)

25-30. American Soc. for Testing and
Materials, 70th annual mtg., Boston, Mass.
(H. H. Hamilton, Public Relations, The
Society, 1916 Race St., Philadelphia, Pa.
19103)

26-27. American Soc. of Pharmacog-
nosy, annual mtg., Ann Arbor, Mich. (A.
G. Paul, College of Pharmacy, Univ. of
Michigan, Ann Arbor)
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LABORATORY

[itration

Coors can help you with laboratory filtration
by providing you with a complete range of
filtration equipment in many sizes and styles,
all immediately available through your local
laboratory supply dealer. Coors filters come
in 15 styles, with a total of 74 sizes matched
to meet your exacting requirements. .Coors
filtering devices include the #220 and #221
Filter cones; #270, #290, #291, #300 Gooch
crucibles; #765, #767, #769 Porous Bottom
crucibles; #490 fixed plate Buchner funnels;
#491 loose plate -Buchner funnels. Special
Buchner funnels include. the double-wall
#495, two-piece.#496 and table type #497
and #498; #510 .Hirsch' funnel; #511 Conical
funnel; #775 Emich micro-filtersticks and
various porous cups, plates and cylinders.
Write for Bulletin No. 498, showing filters.

INSIST THAT YOUR LABORATORY PORCELAIN
WARE CARRY THIS MARK OF DEPENDABILITY

COORS
U.S.A.

COORS PORCELAIN COMPANY, GOLDEN, COLORADO
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26-28. Computer Workshop, Columbia
Univ.,, New York, N.Y. (Workshop Di-
rector, College of Pharmaceutical Sci-
ences, Columbia Univ., 115 W. 68 St.,
New York 10023)

26-30. American Schools for the Deaf,
conf. West Hartford, Conn. (E. W. Til-
linghast, Arizona State School of Deaf
and Blind, P.O. Box 5545, Tucson 85703)

26-30. Computers in Chemistry, conf.,
Univ. of California, San Diego. (P. James,
Chancellor Office, Univ. of California at
San Diego, La Jolla)

26-30. Workshop on Graduate Training
in Scientific Writing, Rockefeller Univ.,
New York, N.Y. (F. P. Woodford, Rocke-
feller Univ., New York 10021)

26-8. Immunology, summer course. Lake
Forest, Ill. (S. Dray, Univ. of Illinois at
Medical Center, P.O. Box 6998, Chicago)

27-29. Western Soc. of Crop Science,
University Park, N.M. (B. A. Melton, Jr.,
New Mexico State Univ., University Park
88001)

28-30. American Scientific Glassblowers
Soc., 12th annual symp., Atlanta, Ga. (R.
W. Poole, 100 Cedar Lane, Oak Ridge,
Tenn. 37832)

28-30. Joint Automatic Control Conf.,
8th annual mtg., Philadelphia, Pa. (L.
Winner, 152 W. 42 St., New York 10036)

28-~30. Society of Protozoologists, To-
ronto, Ont., Canada. (R. W. Hull, Dept.
of Biological Sciences, Florida State
Univ., Tallahassee, 32306)

29-]. Navigation in the Last Third of
the 20th Century: Where Do We Stand;
What Needs to be Done, Inst. of Naviga-
tion, 23rd annual mtg., Washington, D.C.
(The Institute, 711 14th St., NW,. Suite
912, Washington 20005)

International and Foreign Meetings
June

14-15. Light and Vision, intern. symp.,
Columbus, Ohio. (G. A. Fry, Ohio State
Univ., Columbus 43210)

14-16. Systematic Biology, intern. conf.,
Ann Arbor, Mich. (A. G. Kluge, The Con-
ference, Dept. of Zoology, Univ. of Mich-
igan, Ann Arbor 48104)

14-17. Canadian Psychiatric Assoc., an-
nual mtg., Quebec City, P.Q. (W. A.
Blair, 225 Lisgar St., Ottawa, Ont.)

14-17. Mechanized Information Stor-
age, Retrieval and Dissemination, conf.,
Rome, Italy. (British Computer Soc., 23
Dorset Sq., London, N.W.1, England)

16-18. Society of Obstetricians and
Gynecologists of Canada, annual mtg.,
Murray Bay, P.Q. (J. L. Harkins, 537
Medical Arts Bldg., Toronto 5, Ont.)

18-21. Canadian Opthalmological Soc.,
30th annual mtg., Ottawa, Ont. (Office of
Secretary, 1948 Yonge St., Suite 902,
Toronto 7, Ont.)

18-23. Canadian Soc. of Laboratory
Technologists, Quebec City, P.Q. (The
Society, 99 Wentworth St. S., Hamilton,
Ont.)

18-23. Kinetics of Reactions in Ionic
Systems, intern. symp., Alfred, N.Y. (T.
J. Gray, College of Ceramics, State Univ.
of New York, Alfred 14802)

18-24. Oral Education of the Deaf,
intern. conf., Northampton, Mass. and
New York, N.Y. (G. T. Pratt, Clark

90 Identical

Injections...
at the push
of a hutton

This attachment to a Hamilton
syringe permits the operator to
discharge 1/50th of the syringe’s
capacity at the push of a button.
Ideal for thin layer chromatogra-
phy, preparation of standard
reagents, and droplet placement.
Hamilton's PB600 syringe attach:
ment.

Write for Syringe Innovation Brochure

HAMILTON COMPANY

P.O. Box 307-K,
Whittier, Calif.
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unmatched set
for impressive results from

DISC ACRYLAMIDE
ELECTROPHORESIS

M et o

Coming soon...
a Shandon Rapid
Disc Destainer

DISC

ELECTROPHORESIS

High resolution zone technique for
separating a wide range of complex
proteins, tissue extracts and plant
tissue using polyacrylamide gel. The
Shandon Disc Electrophoresis is con-
venient, rapid, versatile and 100 times
more sensitive than starch gel tech-
niques. You can process eight tubes
at once. Use of acrylic plastic wher-
ever possible reduces danger of break-
age to a minimum. The complete unit,
except power supply, but including
extra tube closures, etc., is priced
at $225. Send for descriptive bulletin.

PREPARATIVE
ACRYLAMIDE
APPARATUS

An extension of the disc electropho-
resis unit, this apparatus removes the
sample components as they separate
out and carries them through a tube
into an ultraviolet analyzer head for
further testing. The Shandon Prepara-
tive Apparatus is easy to use, highly
efficient and essentially trouble-free.
Acrylic plastic is used wherever pos-
sible to eliminate breakage. Price,
excluding power supply: $485. For
literature, write Shandon Scientific
Company, Inc., 515 Broad Street,
Sewickley, Pennsylvania 15143
(Pittsburgh District).

"~/
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School for Deaf, Northampton 01060)
18-30. Algae, Man and the Environ-
ment, intern. symp., Syracuse, N.Y. (D.
F. Jackson, Dept. of Civil Engineering,
Syracuse Univ., Syracuse 13210)

19-21. Federation of European Bio-
chemical Societies, 4th mtg., Oslo, Nor-
way. (W. J. Whelan, Dept. of Biochem-
istry, Royal Free Hospital School of
Medicine, Univ. of London, 8 Hunter St.,
London, W.C.1)

19-23. Electronics, 14th intern. scien-
tific congr., Rome, Italy. (Rassegna Inter-
nazionale Elettronica Nucleare e Telera-
diocinematografica, Via Crescenzio 9,
Rome)

19-23. Spectroscopy, 13th intern. col-
loquium, Ottawa, Ont., Canada. (Secre-
tary, The Colloquium, Natl. Research
Council, Ottawa 7)

19-28. International Commission on
IMumination, Washington, D.C. (L. E.
Barbrow, Secretary, USNC, c/o National
Bureau of Standards, Washington, D.C.)

20-22. Design Engineering, conf. and
exhibition, Melton Mowbray, England.
(Conf. Organizer, Production Engineering
Research Assoc., Melton Mowbray)

20-22. Growth of the Nervous Sys-
tem, symp., London, England. (Ciba
Foundation, 41 Portland Pl., London)

20-23. British Assoc. of Dermatology,
London, England. (S. Gold, 149 Harley
St., London, W.1)

20-23. International Data Processing,
conf. and business exhibition, Boston,
Mass. (Data Processing Management As-
soc., 524 Busse Hgwy., Park Ridge, IIl.
60068 )

20-23. Pathology and Microbiology,
15th Scandinavian congr., Copenhagen,
Denmark. (J. C. Siim, Statens Serumin-
stitutet, Amager Boul. 80, Copenhagen)

21-25. Town Planning Inst. of Canada,
annual mtg., Montreal, P.Q. (The Insti-
tute, Board of Trade Bldg.,, 11 Adelaide
St. W., Toronto 1, Ont.)

21-29. ACHEMA 1967, 15th chemical
engineering congr. and exhibition, Frank-
furt-am-Main, West Germany. (Deutsche
Gesellschaft fur chemisches Apparatewe-
sen, Postfach 7746, 6000 Frankfurt/Main,
7)

21-1. International Plastics Exhibition
and Convention, London, England. (British
Plastics, Interplas 67, Dorset House, Stam-
ford St., London, S.E.1)

22-25. Urology, 32nd Belgian Congr.,
Liége, Belgium. (L. Timmermans, Hopital
de Baviere, Clinique Urologique, 66,
boulevard de la Constitution, Liége)

25-2. Application of Mathematics in
Engineering, 4th intern. congr., Weimar,
East Germany. (H. Matzke, Inst. of
Mathematics and Scientific Computing
Center, Weimar College of Architecture
and Building, Karl Marx Platz, 2 Weimar)

25-2. Chemotherapy, 5th intern. congr.,
Vienna, Austria. (Sekretariat, Wiener
Medizinische Akademie, Alser Strasse 4,
1090 Wienn, Austria)

26-30. Carbonium Ioms, 1st intern.
symp. on physical organic chemistry, Ath-
ens, Greece. (The Symposium, Dept. of
Chemistry, Michigan State Univ., East
Lansing 48823; or G. Gregoriou, Nuclear
Research Center “Democritos,” Aghia
Paraskevi, Athens, Greece)

SCIENCE, VOL. 156



BOOKS RECEIVED

(Continued from page 1079)

Lentz. North-Holland, Amsterdam; Inter-
science (Wiley), New York, 1967. 211 pp.
Ilus. $12.95.

Cells and Energy. Richard A. Goldsby.
Macmillan, New York, 1967. 127 pp.
Illus. Paper, $1.95. Current Concepts in
Biology Series.

The Central Nervous System of Verte-
brates. vol. 1. Propaedeutics to Com-
parative Neurology. Hartwig Kuhlenbeck.
Academic Press, New York, 1967. 320
pp. Illus. $17.50.

The Changing Concepts of Science.
Hugh Grayson-Smith. Prentice-Hall, En-
glewood Cliffs, N.J., 1967. 640 pp. Illus.
$9.50.

Chemistry and Technology of Fertiliz-
ers. A. V. Slack. Interscience (Wiley),
New York, 1967. 148 pp. Illus. Paper,
$4.95. Revised reprint from Encyclopedia
of Chemical Technology, ed. 2, vol. 9,
pp. 25-150.

The Chemistry of Boron and Its Com-
pounds. Earl L. Muetterties, Ed. Wiley,
New York, 1967. 715 pp. Illus. $27.50.
Ten papers.

The Chemistry of Lignin. Irwin A.
Pearl. Dekker, New York, 1967. 355 pp.
Illus. $15.75.

The Chemistry of Organic Film Form-
ers. D. H. Solomon. Wiley, New York,
1967. 381 pp. Illus. $14.95.

Chromatographic Methods. R. Stock
and C. B. F. Rice. Chapman and Hall,
London; Barnes and Noble, New York,
ed. 2, 1967. 264 pp. Illus. Paper, $4;
cloth, $7.50.

Clinical Dietetics and Nutrition: With
Special Reference to Tropical Foods.
F. P. Antia. Oxford Univ. Press, New
York, 1966. 573 pp. Illus. $6.75.

The Cloak of Competence: Stigma in
the Lives of the Mentally Retarded. Rob-
ert B. Edgerton. Univ. of California
Press, Berkeley, 1967. 251 pp. $5.75.

The Collected Papers of David Rapa-
port. Merton M. Gill, Ed. Basic Books,
New York, 1967. 953 pp. $17.50. There
are 65 papers.

Color Science: Concepts and Methods,
Quantitative Data and Formulas. Giinter
Wyszecki and W. S. Stiles., Wiley, New
York, 1967. 644 pp. Illus. $27.50.

Compensatory Education for the Dis-
advantaged. Programs and practices: pre-
school through college. Edmund W. Gor-
don and Doxey A. Wilkerson. College
Entrance Examination Board, New York,
1966. 309 pp. $4.50.

Completeness in Science. Richard Schle-
gel. Appleton, Century, Crofts (Meredith),
New York, 1967. 296 pp. Illus. $7.50.

Concepts of Modern Physics. Arthur
Beiser. McGraw-Hill, New York, ed. 2,
1967. 415 pp. Illus, $8.95.

A Contribution to the Classification of
Snakes. Garth Underwood. British Mu-
seum (Natural History), London, 1967.
189 pp. Illus. £2 15s.

Contributions to Sensory Physiology.
vol. 2. William D. Neff, Ed. Academic
Press, New York, 1967. 277 pp. Illus. $9.
Five papers.

Crystal Growth. Proceedings of an in-
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100 Microns
—

Progress in Biological Research
with Microprobe Analysis

10 Microns
—A

An ARL ELECTRON MICROPROBE X-RAY ANALYZER provides scanning
electronmicrographs of the type shown above. The specimens are large
blood cells of a salamander, the amphiuma, which is only incidental to
our story.

The important features of the micrographs are:
1. Compared to optical micrographs at similar magnifications, the
depth of focus is practically infinite.

2. Multielement in situ chemical analysis can be carried out within
the detail of the cell structure shown—down to volumes in the order
of several cubic microns. The microprobe is capable of differentiat-
ing the nucleus from the cytoplasm, or one part of the nucleus
from-another part, on the basis of chemical composition.

Tl_we microprobe provides the next step to further progress in
Biochemistry. Applications work carried out to date includes
studies related to:

Cytochemistry
Histochemistry
Physiochemistry
Chemical pathology
and Dental chemistry.

We will be happy to provide additional information.

APPLIED RESEARCH LABORATORIES, INC.

SUBSIDIARY OF BAUSCH & LOMB @

3717 PARK PLACE, GLENDALE, CALIFORNIA 91208 087
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SAGE
thermistor-controlled
air curtain incubator

maintains
specimen
temperature
within 0.2°C.

The Sage Air Curtain Incubator controls
the temperature of specimens under the mi-
croscope within the range of 30° to 40°C
with an accuracy of *0.2°C, It totally elimi-
nates the need for enclosures of any kind—
microscope and specimen are completely
accessible. Especially useful for biological
studies of living materials.

In operation, The Sage Air Curtain Incu-
bator blows a soft stream of warm or ambient
temperature air on the specimen as de-
manded by a thermistor. It maintains speci-

men temperature to much closer tolerances
over longer periods of time than those that
can be achieved by conventional incubators.

Accurate, reproducible, convenient. Send
for complete technical data.

SAGE INSTRUMENTS, INC.
ST

2 Spring Street, White Plains, N. Y. 10601
914 949-4121

announcing

Estuaries is the first comprehensive col-
lection of scientific papers covering the com-
paratively new field of estuarine research.
The volume contains seventy-one articles on

ESTUARIES

lists the more recent contributions to the
discipline.

Edited by George H. Lauff and published
in April 1967 by the American Association for

physical and biological factors, g -
phology, sediments and sedimentation, mi-
crobiota, gy, evolution, fisheries, human
influences, and pollution. Estuaries is based
on the 1964 Conference on Estuaries, Jekyll
Island, Georgia; additional papers have
been included to make it the definitive work
on the subject. A supplementary bibliography

the Adv t of Science, Estuaries con-
sists of 776 pages, a supplementary bibliog-
raphy of 437 entries, 1639 literature cita-
tions, 525 illustrations, 85 tables, and an
index of more than 14,000 entries.

Cash orders by AAAS members $24.00,
regular price $27.00.

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

To AAAS PUBLICATIONS, 1515 Massachusetts Ave., NW, Washington, D.C. 20005

Please accept my order for

volumes of Estuaries.

My check or money order in the amount of $ is enclosed.
Name (please print)
Address
City State Zip Code
1150

ternational conference (Boston), June
1966. Sponsored by Air Force Cambridge
Research Laboratories Solid State Com-
mission and International Union of Pure
and Applied Physics. H. Steffen Peiser,
Ed. Pergamon, New York, 1967. 876 pp.
Illus. $45. There are 136 papers.

Current Topics in Radiation Research.
vol. 3. Michael Ebert and Alma
Howard, Eds. North-Holland, Amsterdam;

Interscience (Wiley), New York, 1967.
236 pp. Illus. $9.75. Five papers.

The Desegregation Era in Higher
Education. Sam P. Wiggins. Mec-

Cutchan, Berkeley, Calif., 1966. 120 pp.
Ius, $4.95.

The Design and Analysis of Scientific
Experiments. K. C. Peng. Addison-Wes-
ley, Reading, Mass., 1967. 262 pp. Illus.
$12.50.

A Dictionary of Civil Engineering. John
S. Scott. Penguin Books, Baltimore, ed.
2, 1967. 348 pp. Illus. Paper, $1.65.

Dictionnaire  Raisonné de Mathé-
matiques. André Warusfel. Editions du
Seuil, Paris, 1966. 524 pp. Illus. Paper.

The Dynamics of Behavior Develop-
ment: An Epigenetic View. Zing-Yang
Kuo. Random House, New York, 1967.
254 pp. Paper, $2.45.

Electromagnetics. Robert S. Elliott. Mc-
Graw-Hill, New York, 1966. 653 pp.
Illus. $15.50. McGraw-Hill Physical and
Quantum Electronics Series.

The Electron Microscope in Molecular
Biology. G. H. Haggis. Wiley, New York,
1967. 84 pp. Illus. Paper, $3.95.

Elementary Topology: A Combinatorial
and Algebraic Approach. Donald W.
Blackett. Academic Press, New York,
1967. 236 pp. Illus. $9.50.

The Encyclopedia of Biochemistry.
Roger J. Williams and Edwin M. Lans-
ford, Jr., Eds. Reinhold, New York, 1967.
894 pp. Illus. $25.

Entomologie: Appliquée a P’Agriculture,
Pt. 2, Lepidopteres. vol. 1, Hepialoidea—
Stigmelloidea— Incurvarioidea— Cossoidea
~—Tineoidea—Tortricoidea. A. S. Bala-
chowsky, Ed. Masson, Paris, 1966. 1065
pp. Illus. F. 250.

Enzyme Cytology. D. B. Roodyn, Ed.
Academic Press, New York, 1967. 607
pp. Illus. $25. Eight papers.

Essays on the Verbal and Visual Arts.
Proceedings of the annual spring meeting
(Philadelphia), April 1966. June Helm,
Ed. Published for the American Ethnolog-
ical Society. Univ. of Washington Press,
Seattle, 1967. 221 pp. Illus. Paper, $4.
Fifteen papers.

Fundamentals of Electronics. vols. 2 and
3. George E. Owen and P. W. Keaton.
Harper and Row, New York, 1967. vol.
2, 303 pp., $14; vol. 3, 360 pp., $16.95.
Illus.

Fundamentals of Vibrations. Roger A.
Anderson. Macmillan, New York, 1967.
424 pp. Illus. $11.95. Macmillan Series
in Mechanical Engineering.

General Chemistry. Martin A. Paul,
Edward J. King, and Larkin H. Farin-
holt. Harcourt, Brace, and World, New
York, 1967. 809 pp. Illus. $9.95.

Glass Electrodes for Hydrogen and
Other Cations: Principles and Practice.
George Eisenman, Ed. Dekker, New York,
1967. 594 pp. Illus. $24.75. Nineteen
papers.

SCIENCE, VOL. 156



i )

NEW BROCHURE:

High-Speed Top-Loading

‘ | NEW I 2 Balance for Teaching

lABELEn Needs, costs and performance of
balances for teaching general chem-
STEROIDS istry are discussed in a new bro-

chure now available from Mettler
Estrone-4-C14 Instrument Corporation. It tells how

the Mettler P120 balance combi
Estrone-6,7-H3 Sulfate SOpbine

Etiochol | ) 2.H the speed of a simple top-loading
tiocholanolone-1,2-

scale with #=0.5 mg semi-analytical
19-Nortestosterone-4-C'4 Acetate precision to meet specific require-
Tetrahydroaldosterone-1,2-H3

ments of the general chemistry
program.

Shipment from stock. Write
for price and specific activities.

The work output of the P120 makes
it more economical, on a cost per
student basis, than a modern ana-

: Semiﬂnalyrical :
lytical balance. TOD*JUaldmg e
Write for your copy to Mettler for student use

IN COLLEGES, Uy
Instrument Corp., 20 Nassau Street, EEIGRYS

LABELED HAncock 6-7311 Princeton, New Jersey 08540,
CHEMICALS

NEW ENGLAND NUCLEAR CORP.

S75 ALBANY STREET, 3QSTON 18, MASSACHUSET TS &

we engineered the

TURBIDITY PROBLEM

out of spectrophotometry

Conventional recording spectrophotometers have their detectors located a full 4 to 25 cm
from the sample. The spectra obtained are poorly defined and unreliable, since a large portion
of the incident light is scattered and fails to reach the detectors.

In the new Aminco-Chance Dual-Wavelength Split-Beam Recording Spectrophotometer®, the
photomultiplier tube is placed less than 1 cm from the sample. This optical configuration
greatly enhances the collection of light scattered from turbid samples, thus giving the
biochemist reliable and usable recordings.

This single instrument can be operated as either a dual-wavelength or a split-beam spectro-
photometer by simple adjustment of three controls. In the dual-wavelength mode, it can detect
small transmission changes superimposed on a highly absorbing, turbid sample. In the
split-beam mode, it is able to record the spectra of highly absorbing, turbid materials.

Accessories available include: Rapid Mixing Chamber/Fluorescence Attachment/Oxygen Monitor/

Anaerobic Cell/Rapid Stirrer/Double Cell Changer/l1 x 2 cm Cell Block/Lamps and Power Supplies:
Tungsten/Tungsten-lodine/Xenon/Deuterium/Mercury/Mercury Calibration/Infrared Sensitive PMT/Dual
AMICO

Channel Oscilloscope/Oscilloscope Camera/Storage Oscilloscope.
For complete technical details write for Bulletin 2383-1-S25.

AMERICAN INSTRUMENT CO., INC. / 5030 GEORGIA AVE., SILVER SPRING, MARYLAND 20910

*This is-a commercial adaptation of the instrument developed by Dr. Britton Chance, Director of Eldridge Reeves Johnson Foundation for Medical Physics, University of Pennsylvania.
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new

journals plen um

UBLISHING CORPORATION
from

journal of optimization theory
and applications

editor-in-chief: Angelo Miele, Professor of Astronautics, Depart-
menf of Mechanical and Aerospace Engineering and Materials Science,
Rice University, Houston, Texas

The scope of this journal covers mathematical op-
timization techniques and their applications to science
and engineering. The theoretical areas presented are:
direct methods, calculus of variations, dynamic pro-
gramming, gradient methods, linear programming,
game theory, inequality theory, boundary value prob-
lems, and numerical methods. The areas of applica-
tion are: aerospace engineering, civil engineering,
mechanical engineering, chemical engineering, elec-
trical engineering, economics, mathematical physics,
and mathematical biology. This journal will certainly
appeal to all mathematicians and engineers including
scientists in many other fields. The interaction of
mathematics and engineering presented in the JOUR-
NAL OF OPTIMIZATION THEORY AND APPLICATIONS
will result in a definite advantage to all readers.

VOLUME 1: 3 ISSUES (JULY, SEPTEMBER, AND NOVEMBER 1967) $9.00
SUBSEQUENT VOLUMES: 6 ISSUES . $18.00
(OVERSEAS SUBSCRIBERS: PLEASE ADD 10%)

functional analysis and its
a ppl ications (funktsional’nyi analiz i ego prilozheniya)

A new Soviet Academy of Sciences quarterly journal
to begin publication in 1967 translated into English
by Consultants Bureau and published in an authorita-
tive cover-to-cover edition. Functional analysis is one
of the most urgent and actively developing areas of
modern mathematics. Its methods are being applied
not only in other areas of mathematics but also in
mechanics and in theoretical physics. This journal will
contain articles devoted to current problems of func-
tional analysis—representation theory, theory of ab-
stract and functional spaces, theory of operators, spec-
tral theory, theory of operator equations, theory of
normed rings, and also the most important applica-
tions of functional analysis in mathematics, mechan-
ics, and theoretical physics.

SUBSCRIPTION: 4 ISSUES $75.00
(OVERSEAS SUBSCRIBERS: PLEASE ADD $5.00)

SINGLE ISSUE: $30.00
SINGLE ARTICLE: $15.00

SAMPLE COPIES AVAILABLE UPON REQUEST.

-

consultants bureau/plenum press

Divisions of Plenum Publishing Corporation
227 WEST 17th STREET, NEW YORK, N.Y. 10011, U.S.A.
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NT

CANT

BUY N
STRIPED
PROPIPETTES

BUT YOU CAN

CHOOSE FROM 4 COLORS...
YELLOW/RED/BLUE/GREEN

as well as BLACK 5723

Available from your local supply house or contact:
INSTRUMENTATION ASSOCIATES, INC.
17 West 60th St. New York, N.Y.10023 (212) Cl 5-0840

Demand the original i/a Propipette — Proven by thousands of users

. + . Carries on
where other
SPECTROPHOTOMETERS

THE NEW PHOENIX SCANNING
DUAL WAVELENGTH
SPECTROPHOTOMETER

WANT TO MEASURE ABSORPTION CHANGES OF 3 x 10-3 0.D. UNITS IN
TURBID MEDIA? Conventional spectrophotometers are not satisfactory under
these stringent conditions, so we’ve provided an unconventional spectro-
photometer for this purpose. It is a single instrument capable of operation
both in a dual wavelength mode and as a high sensitivity scanning double
beam spectrophotometer. Although it is primarily intended for studies in
enzyme kinetics, oxidative phosphorylation and photosynthesis, it is ex-
pected to have application in other areas where small 0.D. differences
have to be measured in optically dense media. For complete technical
details write for Bulletin PMD-1000.

HOENIX PRECISION INSTRUMENT CO.
F:[E | P | S NT CO

A Subsidiary of CENCO INSTRUMENTS CORP.
3803-05 N. 5th Street, Phila., Penna. 19140, U.S.A.
World Wide Sales and Service
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Handbook of Epoxy Resins. Henry Lee
and Kris Neville. McGraw-Hill, New
York, 1967. Unpaged. Illus. $32.50.

Handbook of Industrial Metrology.
John W. Greve, Ed. Prentice-Hall, Engle-
wood Cliffs, N.J., 1967. 508 pp. Illus.
$15. American Society. of Tool and Manu-
facturing Engineers Manufacturing Engi-
neering Series.

Higher Education in the South. Sam
P. Wiggins. McCutchan, Berkeley, Calif.,
1966. 378 pp. Illus. $8.50.

The History and Geography of Dis-
eases. Folke Henschen. Translated from
the revised edition by Joan Tate. Dela-
corte Press, New York, 1967. 360 pp.
Illus. $10.

Hydraulic Control Systems. Herbert E.
Merritt. Wiley, New York, 1967. 368
pp. Illus. $14.95.

Infrared Spectra of Adsorbed Species.
L. H. Little. Academic Press, New York,
1966. 440 pp. Illus. $16.50.

Insulators, Semiconductors, and Metals:
Quantum Theory of Molecules and
Solids. vol. 3. John C. Slater. McGraw-
Hill, New York, 1967. 565 pp. lllus.
$15.50. International Series in Pure and
Applied Physics.

Integrated Algebra and Trigonometry:
With Analytic Geometry. Robert C. Fish-
er and Allen D. Ziebur. Prentice-Hall,
Englewood Cliffs, N.J., ed. 2, 1967. 479
pp. Illus. $8.95.

Intermetallic Compounds. J. H. West-
brook, Ed. Wiley, New York, 1967. 681
pp. Illus. $29.75. Wiley Series on the
Science and Technology of Materials.
There are 29 papers.

International Study of Achievement in
Mathematics: A Comparison of Twelve
Countries. vols. 1 and 2. Torsten Husén,
Ed. Almqvist and Wiksell, Stockholm;
Wiley, New York, 1967. vol. 1, 304 pp.;
vol. 2, 368 pp. Illus. $19.95 set.

Interoception and Behaviour: An Ex-
perimental Study. G. Adam. Translated
from the Hungarian by R. de Chitel.
H. Slucki, Translation Ed.- Akadémiai Ki-
adé, Budapest, 1967. 160 pp. Illus. $8.

Introduction to Numerical Methods and
FORTRAN Programming. Thomas Rich-
ard McCalla. Wiley, New York, 1967.
373 pp. Illus. $7.95.

William James: A Biography. Gay Wil-
son Allen. Viking Press, New York, 1967.
576 pp. $10.

Kepler’s Somnium. The dream, or post-
humous work on lunar astronomy. Trans-
lated from the 1634 edition, with a com-
mentary, by Edward Rosen. Univ. of
Wisconsin, Press, Madison, 1967. 279 pp.
Illus. $8.75.

Kinship and Casework. Hope Jensen
Leichter and William E. Mitchell. Rus-
sell Sage Foundation, New York, 1967.
365 pp. Illus. $7.50.

The Life of the Marsh. William A.
Niering. McGraw-Hill, New York, 1967.
232 pp. Illus. $4.95. Our Living World
of Nature Series.

Light as an Ecological Factor. A sym-
posium (Cambridge, England), March-
April 1965. Richard Bainbridge, G. Clif-
ford Evans, and Oliver Rackham, Eds.
Wiley, New York, 1967. 464 pp. Illus.
$13.50. The British Ecological Society
Symposium, vol. 6. Twenty-two papers.
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VIGREBRS (yccllonce.. . in
Fluorescence Microscopes

gives you substantially superior equipment for fluorescence microscopy.
In the Vickers Patholux fluorescence base complete facilities are provided
for ultra-violet and blue light techniques, bright and dark field — plus mixed
illumination with phase contrast and fluorescence images superimposed.

Vickers gives you significant advantages in image intensity, versatility of
technique and ease of use. Here are some examples: v Light Sources
Along with the conventional HB0200 mercury source we supply the super-
intense 100 watt Q.I. tungsten lamp with infinitely variable intensity con-
trol. The Patholux microscope is integrally mounted in the illuminating base
to achieve a positive and stable alignment. Lamp centering controls are led
through the base and situated conveniently at the front. v Filter Units Any
combination of five exciter and four white light filters can be instanta-
neously tripped in and out of the optical path by push button. Six barrier
filters are stored in a revolving changer unit, on two levels so that they
can be used either singly or in combination. v Dark Field An exclusive
Vickers feature is the provision for easy adjustment of the dark field
condenser for use with specimen slides of varying thickness, from 0.75mm
to 1.5mm. This ensures maximum optical efficiency and light intensity,
regardless of thickness of slide or specimen. v Fluorescence Phase Con-
trast A special long working distance phase condenser has its phase annuli
mounted on quartz plates, so that ultra-violet light can be used simuita-
neously with white light for combined fluorescence/phase contrast images.
Intensity of the 100 watt Q.l. source can be infinitely varied — so as to
secure perfect balance between it and the HB0200 mercury lamp. The great
intensity of the Q.l. tungsten lamp gives users of Vickers equipment a clear
superiority in this area. v Optics Vickers catalogs a full range of flat field
achromats, fluorites and apochromats, standard and phase contrast. Fea-
tured are several objectives with unusual high N.A./low magnification
characterstics which will give you brighter, maximum resolution images.
May we send you further details?

VIGKERS

INSTRUMENTS, INCORPORATED
Successors to Cooke, Troughton & Simms, Inc.

15 WAITE COURT, MALDEN, MASS. 02148 « (617)324-6666

IN CANADA: 1570 MIDIAND AVE., SCARBOROUGH, ONTARIO o (416) 751-4360

Member of the Vickers Group
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Perform cryogenic
studies without
freezing capital!
lease equipment &
from us!

Now there’s no need to tie up
your capital in equipment for |
one or two cryogenic experi- |
ments. We will lease you
the research and storage
equipment you need...
including the special universal research dewar for liquid helium
experiments. Best of all, the cost is moderate! For all the money-
thawing facts, write or call today. Airco Cryogenics, 225 Parkhurst
Street, Newark, New Jersey 07114;(201) 824-4900. West Coast
facility: 1900 Lane Rd., Irvine, Calif. 92664; (714) 521-2917.

AIRGU Crvogenics

Let us Show You —
What these new microscopic techniques

Can do for You

REICHERT

Interference Contrast (Nomarski) “2ETOPAN"

This new contrast technique reveals specimen
details not obtainable by any other contrast method.

Contrast Fluorescence Microscopy
This technique enables examination of fluorescent
specimens in positive and negative phase contrast
(simultaneous contrast fluorescence).

Microphotometric Measurements

For the quantitative determination of reflectivity,
absorptivity and extinction or fluorescence intensity

and their variation with wave length by means of
the new Reichert microphotometer
(spectrophotometer) in combination with the
‘Zetopan,’’

Automatic Photomicrography

The new Reichert “"Photo Automatic’’ is a fully
automatic photomicrographic camera.

These and other advanced techniques in optical
microscopy are available to you with the .

REICHERT RESEARCH MICROSCOPE “ZETOPAN''

The "ZETOPAN'' has built-in illuminating
systems for reflected, transmitted and mixed light.
Separate independent tube for convenient
photomicrography. Automatic and semi-automatic
exposuremeters.

Request literature and demonstration of the “ZETOPAN"
Write to:

William J. Hacker & Co., Inc.

Box 646, West Caldwell, New Jersey 07006
(201) 226-8450

Ll
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Lucrarile Institutului de Cercetari
Veterinari si Biopreparate. vol. 4, Nos.
1-2, 1965. Redactia Revistelor Agricole,
Bucuresti, Roumania, 1966. 361 pp. Illus.

Machining of Plastics. Akira Kobayashi.
McGraw-Hill, New York, 1967. 269 pp.
Illus. $16.

Magnetism. Vol. 2B, Interactions and
Metals. George T. Rado and Harry Suhl,
Ed. Academic Press, New York, 1966.
444 pp. Illus. $16. Four papers.

The Mathematical Papers of Isaac New-
ton. vol. 1, 1964-1966. D. T. Whiteside,
Ed. Cambridge Univ. Press, New York,
1967. 638 pp. Illus. $40.

Mechanics. E. A. Fox. Harper and
Row, New York, 1967. 447 pp. Illus.
$12.50.

Medical and Dental Hypnosis: And Its
Clinical Applications. John Hartland. Wil-
liams and Wilkins, Baltimore, 1966. 364
pp. $12.

Medical Terminology and Lexicogra-
phy. Proceedings of an international con-
ference (Paris), November 1965. Spon-
sored by UNESCO and WHO. A. Manui-
la, Ed. Karger, Basel, Switzerland, 1966.
56 pp. Illus. Paper, DM. 15. Three papers.

G. Mendel Memorial Symposium,
1865-1965. Proceedings of a symposium
(Brno), August 1965. Milan Sosna, Ed.
Czechoslovak Academy of Sciences,
Prague; Werner Flach, Frankfurt, Ger-
many, 1966. 311 pp. Illus. There are 31
papers.

Mental Fitness. William B. McGrath.
Arizona Foundation for Neurology and
Psychiatry, Phoenix, 1967. 125 pp. $3.50.

Methods for Experimental Social In-
novation. George W. Fairweather. Wiley,
New York, 1967. 262 pp. Illus. $7.95.

Methods in Computational Physics: Ad-
vances in Research and Applications.
vol. 6, Nuclear Physics. Berni Alder, Sid-
ney Fernbach, and Manuel Rotenberg,
Eds. Academic Press, New York, 1966.
317 pp. Illus. $13.50.

Mind: An Essay on Human Feeling.
vol. 1. Susanne K. Langer. Johns Hop-
kins Press, Baltimore, 1967. 511 pp. INlus.
$10.

The Modern Metropolis: Its Origins,
Growth, Characteristics, and Planning.
Selected essays by Hans Blumenfeld. Paul
D. Spreiregen, Ed. M.LT. Press, Cam-
bridge, Mass., 1967. 393 pp. Illus. $12.50.

Molecular Insights into the Living
Process. David E. Green and Robert F.
Goldberger. Academic Press, New York,
1967. 432 pp. Illus. $9.75.

MOSFET in Circuit Design. Metal-
oxide-semiconductor field-effect .transistors
for discrete and integrated-circuit tech-
nology. Robert H. Crawford. McGraw-
Hill, New York, 1967. 150 pp. Illus. $10.

Movement of Water in Plants. G. E.
Briggs. Davis, Philadelphia, 1967. 154 pp.
$6.50.

The Myth of the Machine: Technics
and Human Development. Lewis Mum-
ford. Harcourt, Brace and World, New
York, 1967. 352 pp. Illus. $8.95.

The National University: Enduring
Dream of the US.A. David Madsen.
Wayne State Univ. Press, Detroit, 1966.
178 pp. $7.50.

The Nature of Biochemistry. Ernest
Baldwin. Cambridge Univ. Press, New
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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 Sephadex®
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.

SEPHARGSE
Sepharose Particle Percent Fractionation
Type Size Microns Agarose Range
2B 60-250 2 2x108 to 25x108*
4B 40-190 4 3x105 to 3x108+*
*Determined with polysaccharides.
Poliovirus
Type 1

STNV

Extinction
Radioactivity

Adenovirus
Type 5

0 W W W M0 0 y o 150 m
Elution volume ml Elution volume mi
Chromatography of a crude prep- Separation of 32P-labeled 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 48B.
Erikson and Gor-
don, Biochem. Bio-
phys. Res. Com-
mun. 23 (1966)

o, 422-428.
1357 91113151719212325

Tube Number

{4000

Radioactivity CPM’H —=o ——

Optical density
== == Radioactivity

20
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-cell 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.)

26 MAY 1967

FOR LABORATORY OR FIELD USE:

NEW PORTABLE INSTRUMENT
LETS YOU SPOT-CHECK RH
OR TEMPERATURE ANYWHERE!

Honeywell’s new W809 Relative Humidity and
Temperature Meter is a precision instrument.
Accurate to 2% RH; linear scale with a complete
range of 7%-95% RH. Large 4" mirrored scale
for easy accurate reading. Accurate to +1°F.
through a temperature range of 20°-120°F. uti-
lizing resistance thermometer sensing. RH
sensor is integrated with resistance thermometer
for automatic temperature compensation. Sensor
can be attached to spring-loaded extension han-
dles for reaching high places. Completely port-
able. Operates on rechargeable batteries in the
field, or from the line in a laboratory. Compact,
lightweight, attache-type carrying case of ano-
dized aluminum. Case converts to self-contained
easel stand. Solid state construction. A true lab-
oratory-type instrument, which is rugged enough
to stand hard work in the field, at an econom-
ical price. To order or for more information call
the Industrial Sales Manager at your nearest
Honeywell office. Or write: Honeywell, Apparatus
Controls, Minneapolis, Minn. 55408. S$-5-29

tuan e ten
A e

Honeywell

HONEYWELL IS WORLDWIDE: Sales and service offices in principal cities of the world.
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KEEPS OUT

~ RHI?

Ray Proof does . . . in neu-
rological and physiological
test centers, EEG and EMG
labs and hospitals around
the globe. Ray Proof has
designed and built shield-
ed rooms — 60 cycle-free,
soundproof, Radio Fre-
quency free and un-
grounded — by the thous-
ands. Our proven know-
how in shielding tech-
niques can eliminate your
interference problems.
To keep RFI out,

Call Ray Proof in.

RAY PROOF

C O R »*» © R A T &I O N

50 Keeler Ave., Norwalk, Conn. 06856
(203) 838-4555

Specialists In RFi-free rooms and components.
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York, ed. 2, 1967. 127 pp. Illus. Paper,
$1.65; cloth, $3.50.

La Navigation par Inertie. Jean-Claude
Radix. Presses Universitaires de France,
Paris, 1967. 127 pp. Illus. Paper, F. 3.

The New Microbiology. John E. Flynn,
Ed. McGraw-Hill, New York, 1966. 332
pp. Illus. Paper, $4.50; cloth, $6.50. Eight-
een papers.

Nuclear Tables. Pt. 2, Nuclear Reac-
tions. vol. 2, The Elements from Alumi-
num to Sulfur. Wunibald Kunz and Josef
Schintlmeister. Pergamon, New York,
1967. 291 pp. Illus. Two volumes, text and
table, $45.

Thomas Nauttall, Naturalist: Explora-
tions in America, 1808-1841. Jeannette
E. Graustein. Harvard Univ. Press, Cam-
bridge, Mass., 1967. 495 pp. Illus. $11.95.

Organic Chemistry of Synthetic High
Polymers. Robert W. Lenz. Interscience
(Wiley), New York, 1967. 853 pp. Illus.
$15.

Organic Photochemistry. vol. 1. Orville
L. Chapman, Ed. Dekker, New York,
1967. 351 pp. Illus. $15.75. Seven papers.

Persistence and Change: Bennington
College and Its Students After Twenty-
five Years. Theodore M. Newcomb,
Kathryn E. Koenig, Richard Flacks, and
Donald P. Warwick. Wiley, New York,
1967. 302 pp. Illus. $9.95.

Philosophy of Science Today. Sidney
Morgenbesser, Ed. Basic Books, New
York, 1967. 224 pp. $4.95.

Physical Geodesy. Weikko A. Heiska-
nen and Helmut Moritz. Freeman, San
Francisco, 1967. 376 pp. Illus. $12.50.
A Series of Books in Geology.

Physical Science: A Study of Matter
and Energy. Verne H. Booth. Macmillan,
New York, ed. 2, 1967. 760 pp. Ilus.
$8.95.

The Physical Sciences: From Atoms
to Stars. Theodore Askounes Ashford.
Holt, Rinehart, and Winston, New - York,
ed. 2, 1967. 748 pp. Illus. $10.95.

Physique des Dislocations. A collo-
quium (Toulouse), March 1966. P. Cou-
lomb and G. Saada, Eds. Presses Uni-
versitaires de France, Paris. 1967. 243
pp. Illus. Paper, F. 35. There are 31
papers in English or French with an ab-
stract of each in English and French.

The Plastids: Their Chemistry, Struc-
ture, Growth and Inheritance. John
T. O. Kirk and Richard A. E. Tilney-
Bassett. Freeman, San Francisco, 1967.
624 pp. Illus. $17.50.

Polymorphisme Phasaire et Biologie des
Acridiens Migrateurs. Frédéric O. Al-
brecht. Masson, Paris, 1967. 204 pp. Illus.
F. 50.

The Population of Urban Populations.
Abraham Bernstein. Random House, New
York, 1967. 414 pp. Paper, $3.95.

Power-Generation Systems: Energy Sys-
tems Engineering. Editors of Power. Mc-
Graw-Hill, New York, 1967. 404 pp.
Illus. $15.

Pre-Calculus Mathematics: A  Pro-
grammed Text. Books 1 to 3. Book 1,
Algebra (575 pp.); Book 2, Functions and
Relations (687 pp.); Book 3, Analytic
Trigonometry (628 pp.). Vernon E.
Howes. Wiley, New York, 1967. Illus.
Paper, $4.95 per book.

Principles of Field Crop Production.

John H. Martin and Warren H. Leonard.
Macmillan, New York, ed. 2, 1967. 1054
pp. Illus. $11.95.

Process-Control Systems: Application,
Design, Adjustment. F. G. Shinskey. Mc-
Graw-Hill, New York, 1967. 381 pp.
Ilus. $16.50.

Programmed Physics. Pts. 4 and 5.
Pt. 4, Kinetic Theory and Thermody-
namics (169 pp.); pt. 5, Topics in Mod-
ern Physics. (218 pp.); Alexander Joseph
and Daniel J. Leahy. Wiley, New York,
1967. Tllus. Paper, $4.95 per volume.

Progress in Nuclear Techniques and
Instrumentation. vol. 2. F. J. M. Farley,
Ed. North-Holland, Amsterdam; Intersci-
ence (Wiley), New York, 1967. 348 pp.
Illus. $16. Four papers.

Progress in Physiological Psychology.
vol. 1. Eliot Stellar and James M. Sprague,
Eds. Academic Press, New York, 1966.
299 pp. Illus. $9.50. Six papers.

Pseudocholinesterasen: Pharmakogene-
tik, Biochemie, Klinik. H. W. Goedde,
A. Doenicke, and K. Altland. Springer-
Verlag, New York, 1967. 287 pp. Illus.
$14.50.

Pulse Radiolysis of Water and Aqueous
Solutions. A. K. Pikaev. Translated from
the Russian edition (Moscow, 1965) by
Scripta Technica. Edwin J. Hart, Trans-
lation Ed. Indiana Univ. Press, Blooming-
ton, 1967. 313 pp. Illus. $10.

Radioastronomical Methods of Antenna
Measurements. A. D. Kuz’min and A. E.
Salomonovich. Translated by K. N. Triro-
goff. Ernest Jacobs, Translation Ed. Aca-
demic Press, New York, 1966. 198 pp.
Illus. $8.50. Electrical Science Series.

Readings in Linguistics. vol. 2. Eric P.
Hamp, Fred W. Householder, and Robert
Austerlitz, Eds. Univ. of Chicago Press,
Chicago, 1967. 407 pp. Illus. $8.50.

Regiomontanus On Triangles. De tri-
angulis omnimodis by Johann Miiller.
Translated from the Latin (1533) by
Barnabas Hughes. Univ. of Wisconsin
Press, Madison, 1967. 308 pp. Illus. $10.

Rheumatology: An Annual Review. vol.
1. J. Rotstein, Ed. Elsevier, New York,
1967. 251 pp. Illus. $17.50. Six papers.

Rock Mechanics and the Design of
Structures in Rock. Leonard Obert and
Wilbur I. Duvall. Wiley, New York,
1967. 670 pp. Illus. $21.95.

Russian Drug Index. Stanley Jablonski.
U.S. Department of Health, Education,
and Welfare, ed. 2, Washington, D.C.,
1967 (order from Superintendent of Docu-
ments, Washington, D.C.). 388 pp. Illus.
Paper, $2.25.

A Sand County Almanac: With Other
Essays on Conservation from Round
River. Aldo Leopold. Oxford Univ. Press.
New York, 1966. 285 pp. Illus. $6.50.

Science in Switzerland. James Murray
Luck. Columbia Univ. Press, New York,
1967. 437 pp. Illus. $10.

The Science of Photography. H. Baines.
Revised and edited by E. S. Bomback.
Wiley, New York, ed. 2, 1967. 324 pp.
Illus. $8.25.

Scott of the Antarctic. Reginald Pound.
Coward-McCann, New York, 1967. 339
pp. Illus. $5.95.

Selected Readings to Accompany Get-
ting Agriculture Moving: Essentials for
Development and Modernization. vols. 1
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BATTERY-OPERATED

MOBILE
INFUSION
PUMP

MODEL ML-5

‘. Adjustable flow rate: 1.5 to 6 mi/day

§ <« Patient is completely ambulatory
i o during continuous infusion.
A new, completely mobile miniature infusion pump has been
added to the Sigmamotor series of precision infusion pumps.

The tubing pump, motor, speed control and rechargeable
power pack are contained within the unit. The unit may be
supported by straps or placed in a pocket.

Flow rate is variable and may be set exactly by means of a
plug-in meter. The power pack supplies current to operate
the pump for 70 to 100 hrs. without recharging or replacement.

The power pack charger may be attached directly to unit for
recharging or it can be used to charge a spare power pack.

Write for complete information

SIGMAMOTOR, INC.

68 North Main Street, Middieport, N. Y.
Phone: Area Code 716 RE 5-3411

A TRUE QUANTITATIVE
SPECTRODENSITOMETER

A NEW RATIO RECORDING DOUBLE
BEAM SCANNING SPECTRODENSITOMETER

For Thin Layer — Paper — Gel and Column Chromatography
as well as many other applications,

The Most Versatile Instrument Ever

Instrument comes complete with Xenon Lamp and Quartz Monochromator
(200 - 700 mu).

For literature comtact:

CHOEFFEL

NSTRLMENT -CO.

15 Douglas Street, Westwood, N. J,
Phone: (201) 664-7263
L — 3}

Catalog 68: te complete source

A Division of Laboratory For Electronics, Inc.

Write for it now € | TRACERLAB

26 MAY 1967

WALTHAM, MASSACHUSETTS 02154
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Thi§ 1S a Vacu-Plate
11 GOSIS only 371
makes Freeze-Orying a Breeze

(It Wlll's on any freeze-dryer)

vacuum-breaker
needie vaive

heavy, Lucite
Yacu-Plate

*Pat. No.
3,245,152

special

Vacu-seal pad
. any Here's an entirely new approach
implosion-__| to lyophilization! It will work on
proqf any existing freeze-drying equipment
container . it increases your freeze-drying
capacity up to 30 times. (One 77 x
7" Vacu-Plate Iyophilizes a tray of
thirty, 10cc. vials at one time . . .
or bulk specimens, or frozen lig-
uids.) Any implosion-proof lab tray,
Cat. No. bowl, pan, or piece of glassware
6070 becomes a freeze-drying chamber.

Simply attach a vessel to the Vacu-
Plate . . . turn a valve . . . and for-
get it! Lyophilization proceeds automatically. Saves the cost of specialized glassware!
Vacu-Plate is constructed of heavy Lucite; is implosion-proof; has a window for view-
ing lyophilization progress. Includes a stainless steel vacuum connection adapter, a
vacuum-breaker needle valve, and a Vacu-seal pad. Order today!

Prove Vacu-Plate's economy and efficiency to yourself ., . . then check all 6 revolu-
tionary models of Lab-Line's Universal Freeze-Dryers. \

Exclusive!
AUTOMATIC BULK STOPPERING UNDER VACUUM
After lyophilization, air valve activates Lucite stoppering block:

seals vials under original vacuum. Handles up to 20-10cc. vials. = §; e 83 _
Larger capacity units available. ' ' Ll
il i Cat. No. 6065 |! ; j e
-
ORDER FROM YOUR DEALER OR MAIL COUPON BELOW
---------------------
l FRH Cat. No. 6070, 7”x7" Vacu-Plate(s) @ $71 ea. '
l —————Cat. No. 6072, 10"x10” Vacu-Plate(s) @ $82 ea. l
' T Cat. No. 6074, 12"x12" Vacu-Plate(s) @ $110 ea.
e Cat. No. 6065, Automatic Vial Stoppering @ $357 I
l [0 Yes, send literature on Lab-Line Freeze-Dryers l
i Name Title. Srdienli |
Organization
l Address I
l City. State. Zip. l

Manufacturers and D

LAB-LINE

INSTRUMENTS, Inc.
MELROSE PARK, ILLINOIS
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and 2. Raymond E. Borton, Agricultural
Development Council, New York, 1966.
vol. 1, 536 pp.; vol. 2, 607 pp. Illus.
Paper, $5 per set. There are 136 papers.

Shadow and Substance: The Story of
Medical Radiography. Pino Donizetti.
Translated by Anne Ellis. Frank Ellis,
Translation Ed. Pergamon, New York,
1967. 221 pp. Illus. Paper, $6. Common-
wealth and International Library.

Charles Scott Sherrington: An Ap-
praisal. Ragnar Granit. Doubleday, Gar-
den City, N.Y., 1967. 200 pp. Illus. $6.

Simplified Engineering for Architects
and Builders. Harry Parker. Wiley, New
York, ed. 4, 1967. 379 pp. Illus. $7.50.

Sociology: An Introduction. Neil J.
Smelser, Ed. Wiley, New York, 1967.
764 pp. Illus. $8.95. Twelve papers.

Solid State Physics: Advances in Re-
search and Applications. vol. 19, Freder-
ick Seitz and David Turnbull, Eds.
Academic Press, New York, 1966. 397
pp. Illus. $16. Four papers.

Sources for History of Quantum Phys-
ics: An Inventory and Report. Thomas S.
Kuhn, John L. Heilbron, Paul Forman,
and Lini Allen. American Philosophical
Soc., Philadelphia, 1967. 190 pp. $5.

Steel and Economic Growth in Mexico.
William E. Cole. Published for the In-
stitute of Latin American Studies. Univ.
of Texas Press, Austin, 1967. 191 pp.
Illus. $6. Latin American Monographs,
No. 7.

A System for Analyzing Lessons. John
Herbert. Teachers College Press, New
York, 1967. 143 pp. Illus. $3.50.

Strategy for Labor: A Radical Proposal.
André Gorz. Translated from the French
edition by Martin A. Nicolaus and Vic-
toria Ortiz. Beacon Press, Boston, 1967.
213 pp. $5.95.

The Structure of Appearance. Nelson
Goodman. Bobbs-Merrill, New York, ed.
2, 1966. 412 pp. Illus. Paper, $3.25.

A Systematic Approach to the Inter-
pretation of Infrared Spectra. Herman A.
Szymanski. Hertillon Press, Buffalo, N.Y.,
1967. 160 pp. Illus. Paper, $2.

Systematic Political Geography. Harm
J. de Blij. Wiley, New York, 1967. 628
pp. Illus. $9.95.

The Technical Program Manager’s
Guide to Survival. Melvin Silverman.
Wiley, New York, 1967. 138 pp. Illus.
$6.95.

Technology and Change: The New
Heraclitus. Donald A. Schon. Delacorte
Press, New York, 1967. 270 pp. Illus.
$7.95. .

Technology in Western Civilization. vol.
1, The Emergence of Modern Industrial
Society—Earliest Times to 1900. Melvin
Kranzberg and Carroll W. Pursell, Jr.,
Eds. Oxford Univ. Press, New York.
1967. 814 pp. Illus. $8.50. Forty-five pa-
pers.

The Telescope Handbook and Star
Atlas. Neale E. Howard. Crowell, New
York, 1967. 238 pp. Illus. $10.

A Textbook of Physiological Psycholo-
gy. Sebastian Peter Grossman. Wiley, New
York, 1967. 952 pp. Illus. $14.95.

Theory of Physics: An Introductory
Course. Richard Stevenson and R. B.
Moore. Saunders, Philadelphia, 1967. 811
pp. Illus. $9.75. Saunders Physics Books.
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