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It's not that we're complaining...but Whatman
products have a much wider range of application
than most people imagine. Whatman filter papers,
for example, are used in transistors as getters. ..
for the testing of razor blades... for air pollution
monitoring...for spot testing. .. as disposable sep-
aratory funnels...in liquid scintillation...for clean-
ing automobile contact points...to name a few.

When most people hear the name Whatman, or
see our catalogs, they think of filter paper...filtra-
tion... paper chromatography...electrophoresis...
column chromatography. .. extraction and absorp-
tion...thin layer chromatography...which is fine,
because the name Whatman has been synonymous
with quality products for these applications for
over fifty years.

Our catalogs only tell part of the story...other
Whatman products are used in diagnostic testing...
inx-rayanalysis...as blood testing media...forsugar
testing...in radioactivity studies...in food process
testing...in automated analysis...sewage analysis
...trace metal analysis...to name a few more.

The complete range of Whatman products for fil-
tration, absorption, and extraction...for paper,
column, and thin layer chromatography...for ion
exchange column chromatography...are given in
our three new catalogs... if you fill out the coupon
below, we’ll be happy to send them to you...but
they only tell part of what we can do for you, with
your particular applications.

In fact, we'd like to hear from you. .. let us know
your particular problems...chances are, we either
have an existing product that will suit your needs,
or we can come up with one that will. In the past
fifty years, we've seen some strange applications
for our products...many that they weren’t speci-
fically designed for...but they did prove the ideal
solutions to particular problems.

Send for our catalogs...then let us know what
we can do for you.

Yes, I'd like to know
more about

reeve angel

H. Reeve Angel & Co., Inc.

Sole Distributor in North America

9 Bridewell Place, Clifton, New Jersey 07014
Phone: (201) 773-5800
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Man’s violence to his fellow man is
becoming a threatening, maladaptive
anachronism. There are no simple an-
swers because violence reflects in-
dividual, group, and societal attempts
to cope with today’s puzzling culture
of constant change. Meeting today’s
crisis of violence requires that we con-
structively channel our aggressive en-
ergies. See page 396. [Stanley I. Gil-
ula, Department of Design, Southern-
Illinois University, Carbondale]






If your time-share

bill runs over
$2,300 a month

youre being had!

Forget about mounting rental bills. You’ll save hard
cash with your own HP 2000A System.

You can have up to 16 terminals going simultaneously,
Your users can program the computer in simple con-
versational BASIC... and unlike most computers it
checks every entry step-by-step. No busy signals; no
wait messages. And you can even forget about expensive
repairs and computer down-time. The 2000A System
keeps on working . . . while others are being worked on.
Time and money saved, that’s what you can count on
with the extraordinary HP 2000A System.

Sound good so far? Here’s one better. HP can have
your 2000A Time-Share System installed and running
in a matter of months — not years. So give your local
HP computer specialist a call. He’s got all the details.
Or write Hewlett-Packard, Palo Alto, California 94304;
Europe: 1217 Meyrin-Geneva, Switzerland.
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UNUSUAL NEW BOOKS FROM SAUNDERS

Ranging from Mathematics for the Social & Behavioral Sciences
to Variational Principles in Dynamics & Quantum Theory

Gelbaum & March:

MATHEMATICS FOR THE SOCIAL AND BEHAVIORAL SCIENCES

Probability, Calculus and Statistics

Just published, this superb text develops the mathematical materials and shows
you how to apply modern mathematics to geography, anthropology, psychol-
ogy, sociology, political science, and economics. More than 500 practice prob-
lems are drawn from these disciplines. Only a familiarity with high school
algebra is presumed. 337 pages, illustrated. $8.75. Published February 1969. By
Bernard R. Gelbaum and James G. March, University of California.

Fremont:

® HOW TO TEACH MATHEMATICS IN SECONDAR
SCHOOLS

Here is a text that contains effective methods for teaching secondary
school mathematics—from arithmetic to calculus. Hundreds of charts,
diagrams, and tables support the text. Provided are detailed plans for
teaching the slow learner and the disadvantaged or gifted student.
Teaching aids, manipulative devices, and science experiments form an
integral part of the book. 571 pages, 346 figures. $310.50. Published
January 1969. By Herbert Fremont, CUNY.

GelPfand et al.:

m REPRESENTATION THEORY AND AUTOMORPHIC

FUNCTIONS

This is Volume VI of a distinguished series of monographs: Generalized
Functions. Many of the modern algebraic number-theoretic and analytic
methods developed in recent years to investigate automorphic functions
(including the theory of adeles) appear in this unique volume. 426 pages,
illustrated. $18.00. Published January, 1969. By 1. M. Gel'fand et al.,

Academy of Sciences, U.S.S.R.

Blakemore:

m SOLID STATE PHYSICS

About 425 pages, 225 iilus-
trations. Ready May, 1969.
By John S. Blakemore, Flor-
ida Atlantic University.

Hatcher: :

m FOUNDATIONS OF

MATHEMATICS

Beginning with Frege and continuing to
Quine, this lucidly-written book presents
a careful treatment and comparison of
the major foundational systems of mathe-
matics—including those based on cate-
gory theory. 327 pages, illustrated.
$12.75. Published September, 1968. By
William S. Hatcher, University of Toledo.

Gikhman & Skorokhod: : :
s INTRODUCTION TO THE THEORY OF RANDOM
PROCESSES

Starting with fundamentals (including measure theory, Lebesque inte-
gration, and axiomatic probability theory), this excellent book goes on
to a penetrating study of the most important classes of random processes.
The book is equally useful as a teaching instrument or as a professional
reference. 516 pages. About $17.00. Ready Soon. By 1. I. Gikhman and
A. V. Skorokhod, Kiev State University.

Robertson & Noonan:
# RELATIVITY AND COSMOLOGY

The fundamentals of special relativity,
general relativity, and cosmology are
succinctly presented in this basic text.
Among other topics, emphasis is given
the experimental basis for special rela-
tivity and geodesic precession. 456 pages,
illustrated. $16.50. Published August,
1968. By the late H. P. Robertson, Cal.
Inst. of Tech.; and Thomas W. Noonan,
SUNY.

Yourgrau & Mandelstam: »
N VARIATIONAL PRINCIPLES IN DYNAMICS AND QUANTUM

THEORY

This outstanding monograph presents a general account of variational principles
in physics, including a substantial discussion of variational principles in hydro-
dynamics. The authors discuss the derivation of the Hamilton-Jacobi theory and
modern concepts in quantum theory. 20! pages, illustrated. $6.50. 3rd Edition.
Published September, 1968. By Wolfgang Yourgrau, University of Denver; and
Stanley Mandelstam, University of California, Berkeley.

g W. B. SAUNDERS COMPANY West Washington Squaré, Philadelphia, Pa. 19105 Scid.25.69
I % Please send on 30-day approval and bill me: (Discount accorded full time teachers listing affiliation— )
= Name: Title and Author:

[}

(write address below)
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Three successive scans, one over the other, of the visible spectrum of a holmium oxide filter prove the repeatability of the DMR 21.

.
One thing T b weovee b £ |
about the accuracy e b,
of our DMR 21 Recording Toks baserie the trisin dncl scale sre! Kointied

on one unit with no movable connection. But that's
Spe Ct roph Oto m ete r : onl%(hz:z ;:ianag 'number of other features that make

the DMR 21 unique in its field. Here are a few:
A specially-designed drum recorder with a 500
. mm recording length, repetitive scanning with
It bears repe atl ng unsurpassed repeatability and easy operation.
A three-point control that varies pen
: & response down to one-half second. Half the
time of other instruments.

Fully thermostated cell compartment
and cell holders, standard equipment only
with Zeiss. Widest variety of cells.

Maximum versatility for analytical
or life science procedures, including
pushbutton selection of 10 chart speeds
and 8 wavelength presentations.

In fact, the DMR 21 has more features
than we can detail here. Features that make it a
complete system that will do a lot of things for you.
And, just as important, will keep on doing them—
over and over and over again. For more details,
write: Carl Zeiss Inc., 444 Fifth Avenue, New York,
N.Y. 10018.

Nationwide service.

THE GREAT NAME IN OPTICS

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, LOS ANGELES, PHILADELPHIA, ST. LOUIS, SAN FRANCISCO, SEATILE, WASHINGTON, D.C.
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WORTHINGTON

Our newly published catalog lists
more than 230 high purity enzymes
and related biochemicals for
research. Several are produced
through the use of such advanced
techniques as column chromatog-
raphy, disc gel and free-flow elec-
trophoresis.

The catalog provides essential
information on enzyme source,
activity, purity, assay, packaging,
and price for each biochemical.
Also listed is a group of enzymatic
reagents for clinical diagnosis.

At Worthington we insist on pre-

For 1969-70... praringall our own enzyme products,
carrying them from raw material
through processing, purification, and

L packaging. With complete control
NeW WOI‘thlIlgtOl’l over each step, we can give impor-
tant guarantees of enzyme quality.

Catalog liStS enzymes Other suppliers —re-sale houses

offering something made by some-
fOI‘ researCh body else — can't do it.

Use the attached coupon to request
your copy of Worthington Enzymes
for Research or other Worthington
literature.

Canadian distributor: Winley-Morris
Co., Ltd., Montreal.

25 APRIL 1969 Circle No. 37 on Readers’ Service Card 351



Vickers %
PHOTOPLAN

REFLECTED DARK FIELD
b

B

i

REFLECTED MACRO

MICRO-HARDNESS

SHEARING MEASUREMENT SURFACE FINISH REFLECTED NOMARSKI

* photoplan (fo’ to-plin), n. a uniquely capable universal camera
microscope made by Vickers Instruments, for the generation and auto-
imated photography of magnified optical images of distinctive clarity
and flatness of field, employing a modular design which facilitates rapid
interchange between an unusually complete array of transmitted and
incident light microscope techniques. Some identifying features are
1. possession of critical photometric capability, in that 1009, of the image

- forming light can be directed to the monitoring system, with measure-
ment options of 1/1, 1/10, 1/100 and 1/500 of the total field of view.
2. an auto-compensating photovisual body with triple option beam-
divider system 3.a substage condenser which fills the fields and apertures
of all objectives, 4X to 100X, without refocus or trip-out lens systems,
but with full 1.3 N.A., Kohler, oil immersion capability — v.f. to take a
perfect photomicrograph of, as to photoplan your specimen.

VICEERS

INSTRUMENTS o+ INGC
15 WAITE COURT., MALDEN, MASS. 02148 o (617) 324-6666
N CANADA: 1570 MIDLAND AVE., SCARBOROUGH, ONTARIO o (416) 7514360
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The
Wizards of

Like magic .. . . vector impedance instruments
read out complex impedance in an instant.

Measurements in scientific and the impedance range and read: Application Note 86 describes many
educational laboratories involving Z from 1 ohm to 10 Megohms, and applications of the 4800A and the
impedance magnitude, Z, and phase © from —90° to 4-90°. $1650. 4815A Vector Impedance Meters

angle, 6, no longer require tedious
test procedures. These measurements
are now as easy to make as voltage
readings. No nulling . . . no balancing
... no calculations to make. The
wizardry of these HP instruments
provides direct readout in terms of

Z (in ohms) and 6 (in degrees) over

a continuous frequency range.

HP 4800A Vector Impedance
Meter covers the 5 Hz to 500 kHz
range. You set the frequency, select

including the measurement of Z, R,
HP 4815A RF Vector
Impedance Meter covers L, and C. For your copy and complete

. ification: ntac
500 kHz to 108 MHz. Measures, via specifications, cor tyo‘.” local
R . L Hewlett-Packard field engineer or
a probe, active or passive circuits .
. . . write: Hewlett-Packard, Green Pond
directly in their normal operating
. Road, Rockaway, New Jersey 07866.
environment. Z from 1 ohm to 100 K In Europe: 1217 Meyrin-Geneva
ohms; © from 0° to 360°. $2650. =Urope: Y '
Switzerland.

HEWLETT {hp] PACKARD

IMPEDANCE INSTRUMENTS

Circle No. 19 on Readers’ Service Card
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| 1] 74 3] IN THE SERVICE OF SCIENCE

LKB INSTRUMENTS INC.®12221 PARKLAWN DRIVE ® ROCKVILLE Md. 20852
SALES AND SERVICE THROUGHOUT THE WORLD : STOCKHOLM, THE HAGUE, COPENHAGEN, ROME, VIENNA, LONDON

354

The LKB UV Analyzer,

the Uvicord is completely compatible with the UltroRac.
The Uvicord detector unit is here shown incorporated,
with the UltroRac, in a separation system.

NOW! Refrigerated

The ULTRORAC is an even better answer

The LKB 7000 ULTRORAC now the most advanced, reliable, practi-
cal, complete fraction collector on the market today.

Compact, yet takes 200 tubes—Modern, yet backed by years of
experience. Drop, time or volume collection. Will operate as well at
—5°C as at normal temperatures. The new “flowstop” prevents loss
of samples, allows collection of acids, radio active substances and
corrosives in perfect safety (by positively preventing drops falling
between tubes), protects the UltroRac in case of power failure and
ahutsddown collection after pre-determined number of tubes are
served.

LKB design—LKB precision—LKB know-how has resulted in LKB
making and marketing more fraction collectors than any other Com-
pany in the World—why not prove LKB reliability by writing TODAY
for full particulars of the LKB 7000 UltroRac Fraction Collector with
the LKB 7017A UltroRac Valve.

Circle No. 61 on Readers’ Service Card
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our point of view!

No more floppy strips. Mylar backed acetate
makes strips firm, easy to handle.

No more pipetting. New striper* uses capillary
action to make sample take-up automatic.

No more variable applications. Built-in guide
provides in-chamber application. Sample posi-
tion, quantity and alignment always the same.
No more jury-rigging—no magnets, clips, tails,
sponges or outriggers. Simply mount strips in
prepositioned slots and stripe.

No more fishing or finger dipping. Transfer

rack permits hands-off batch processing
through entire cycle.

No more chemical preparations. Just empty pre-
packaged containers into appropriate process
chamber.

Our point of view is that we’ve taken the fuss
out of the head-end of Electrophoresis. Try it
and let us know your point of view.

This head-end combined with our Densicord is
a complete system and assures reproducible
results regardless of operator fatigue.

tPatent applied for

) PHOTOVOLT CORPORATION 1115 Broadway. New York, N. Y. 10010 - (212) 989-2900
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fcan
make yourday
seem a lot
longer.

How many times have you wished you had more time to do
things that need to be doneina day ?

Waring can give you that time. Make life a little easier. And
help you get more work done.

Our Commercial Blendors® were specifically designed
for laboratory use. And if people like you don't buy them,
nobody will.

Take our giant One-Gallon Blendor, for example. The
container, blades and blending assembly are 304 stainless
steel. What's more, the containers are an exclusive Waring
*‘Cloverleaf" design hydrodynamically engineered for outstand-
ing blending action. The 1725 watt motor is the most powerful
Blendor motor available. It is virtually maintenance-free.
Hlustrated: CB-5- 115 volts AC; 60 HZ; UL listed. Available in
Canada. $295.00.

If you'd like to know more about the many kinds of
Blendors we make and how they can help you in your work,
please write us. Helping you is our job.

@auan

Waring Products Division
Dynamics Corporation of America
New Hartford, Conn. 06057
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The end of the drab slab. =
See this new CORNING Labtop
before you buy less. ;

Here's the one laboratory work surface
that starts light and stays that way.
CORNING Labtop is virtually corro-
sion and stain-proof. Any household
abrasive cleanser cleans it easily.
New CORNING Labtop is made of
PYROCERAM?® brand material. It's
tough. Impermeable. Inert. Good- ﬂ
looking. Direct heat doesn’t hurt it. It's i |
designed to withstand the everyday F !
abuse of laboratory activity. ¢
And its good looks are
functional. In light gray or
white matte finish, CORNING
Labtop keeps an entire lab
brighter, lighter, cleaner.
CORNING Labtop’s superior
performance is available at
prices competitive with
other tops for high
chemical abuse.
Send the coupon
before you settle
for anything
drab.

b

\ [J Please send me the CORNING Labtop
\ bulletin and test data.

\
‘\ Name

City State Zip



AN EMR 6130 CAN GIVE HIM

COMPUTER RESULTS IN REAL-

Some experiments just won’t wait. You've got to know now what'’s
happening with your data.

That's the hidden problem with small high-speed computers.

You can get some that are fast enough to handle every experiment
in your lab. But if you have to wait ‘‘in line”” because of slow
input/output rates, who cares how fast it is?

1/0 rates are no problem in the EMR ADVANCE 6130 because
the memory can be loaded directly with no computer program
involvement in the data transfer. This leaves the computer free

for real-time data processing. And with the 775 ns cycle time
in the 6130, the direct-memory-load technique gives you a 16-bit
computer which competes in performance with costly 24-
or 32-bit machines.

Interested? Call or write our Marketing Manager for more
information at EMR-Computer, 8001 Bloomington Freeway,
Minneapolis, Minnesota 55420; phone (612) 888-9581,

Circle No. 38 on Readers’ Service Card COM‘ UTER

ME
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Take almost any kind of subject and the Polaroid MP-3
camera will take almost any kind of picture of it in seconds.

Whatever the subject: gross speci-
men, production sample, wall chart,
biological specimen, original artwork,
metallurgical sample, stress analysis
record, immunoelectrophoresis or any-
thing else you can think of...

Whatever the picture: black-and-
white or color photograph, infrared,
positive print with a negative, continu-
ous tone or line transparency...

Whatever the problem: photomicro-
graph, macrophotograph, X-ray copy, %

Polacolor picture of a giant photo copy, small object photography, Macrophotograph of wing attachment.
B screened or line print...

You're ready for it with the Polaroid
MP-3 Land camera, our eye level, reflex
stand camera with built-in illumination.
This camera is adaptable for 14 differ-
ent Polaroid Land films and most con-
ventional films. Just get the subject
to the MP-3, and the MP-3 will get the
picture in seconds. Assuming, of
course, that the subject wants
to have his picture taken.

For more informa-

. . WmY
tion or a demonstratlon\&\ /~/
write Polaroid Corpora- \ i j ]
h of ch Contlnuous tone projection
onaina) ognthcation 1.000% tion, Industrial Marketing \\«————-—/ transparency.
Dept 134C, Cambridge, Mass. 02139.

The Polaroid MP-3 Multipurpose View Land Camera. “Polaroid” and “Polacolor"®




Only from Kimble
one-stop shopping

Now, exclusively from Kimble, there's superbly crafted
laboratory ware for your every requirement:
Kimble reusable glassware. Kimble disposable glass-
ware. Kimble reusable plastic ware. Kimble
disposable plastic ware. '\\«\E‘: ;
... all available from your professional “‘super-
market” — your nearby laboratory supply house.
This unique Kimble advantage provides single-
source convenience and economy. It's backed
by the name that stands for quality in materials and
craftsmanship, and innovative design leadership.
Simplify your next order for labware products —
glass or plastic; reusable or disposable —
specify Kimble!

Kimble

PRODUCTS by OWENS-ILLINOIS
Toledo. Ohio 43601
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300 UVor VIS Spectrophotometric
Determinations per Hour ...with

the Model 2443 Rapid Sampler

Rack after rack of samples ean now be processed simply
and rapidly, perhaps with your spectrophotometer.

The vacuum operated Gilford Rapid Sampling System re-
quires samples of only 0.7 ml and can process over 300 per
hour. The cuvette remains in the measuring beam for both
filling and cleaning. Sample handling and cuvette breakage
are minimized. The Kel-F construction is chemically inert.

Samples can be analyzed with either UV or VIS energy, as
the Model 2443 is adaptable to Gilford UV, VIS Spectrophotom-
eters, and certain quality monochromators..

The increased productivity provided by the Model 2443
Rapid Sampler can make transcription time a limiting factor.
A permanent record of absorbance or concentration can be
printed out automatically by adding the Gilford Model 410
Absorbance/Concentration Meter and Model 4006 Data Lister.

Learn how easily and inexpensively K ®

these devicescanbeadapted toyour
present system. Call 216/774-1041

today, or write for Bulletin S-4259.
GILFORD INSTRUMENT LABORATORIES INC. OBERLIN, OHIO 44074
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Our end of the bargain would be the vacuum.
Not just to keep it high, but fast, convenient,
repeatable, reliable. The new KSE-2A series
of high vacuum evaporators and
accessories is designed for this.
Here's how.

Stainless steel base plate,
diffusion pump, and baffle.
Six electrical feedthroughs
with selector switch. Rotary
motion feedthrough. Solid
state gauges. Pump down to
1074 torr in six minutes, with |
an ultimate pressure of 2 x §
107¢ torr. (For higher per-
formance, specify an op- §
tional LNz baffle or larger &
backing pump.)

And convenience. The &8
controls are simple, easy
‘reading, and placed at your [
fingertips. The bell jar is at N
working level,and a stainproof -
work surface is next to it. The nitro- N
gen fill tube has its own built-in fun- ™
nel and is right on top. The whole system is

contained in a handsome dual-color cabinet
and rolls on swivel casters. The lightweight
side panel lifts out quickly for complete ac-
cess. (But you won't be in there much.
Kinney reliability has been 50 years in the
making.)

Options, too. Automated sequencing
valve control. Air-cooled diffusion pump.
Shadow casting apparatus, in-
cluding holders for carbon
rods, filament boat, and speci-
men. Externally adjustable
protractor dial and gear
, drive. Motor-driven speci-
W\ men mount.
In short,
i/ KSE-2A series is the ideal
[ partner of the electron mi-
croscopist, especially one
who likes to concentrate on
microscopy, not on running
a vacuum system. Send for
the complete story, Bulletin
3101. Kinney Vacuum Com-
pany, 3529 Washington Street, Boston,
Massachusetts 02130.

the new

Kinney\acuum

A UNIT OF GENERAL SIGNAL CORPORATION
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See those three curves on top? The one in the middle is just a plain old
average. That's basic. The body guards are confidence limits. If they're
nice and tight, you know that LAB-8 is pulling clean, steady signals
out of the background. Beautiful. But if they're all over the lot,

you've got trouble.

Look at the bottom line. Trend. When you've got trouble,
trend tells you something you need to know right away:
your signal is drifting, it's oscillating, it's still buried

in the noise. Now you know how to go back and

do it better.

Other good LAB-8 tales to tell. There's some-
thing you really want to look at — LAB-8 blows
it up, gives you more data on a shorter sweep
segment, and still keeps the big picture on
the scope. It can start averaging before

the sync pulse. And it talks back to your
technician in English. And it records

run parameters on paper tape (so they

come back to fight another day).

No other
Signal
Averager
Can make

This

Statement.

LAB-8 costs approximately as much as a
conventional, hard-wired signal averager.
The basic price includes the averager, the
computer that runs it, Teletype, paper tape
punch, and reader. This system is ready to run
the day it comes into the laboratory.

That says something, too.

J. « Washington, D.C. # Co
ville » Philadelphia » Pitts
Ann Arbor = Ho

ue e

he Hag g h

COMPUTERS - MODULES




jeoleo

U.S.A.INC \

2A. Most manufacturers of electron
microscopes would have been satisfied.

Not Jeolco. Not till we put the frosting
on the cake.

A specimen carousel that accepts six
grids at one time.

An electronic specimen position
indicator.

Lighted nixie tubes that display
magnification from 125X to 500,000X.

A push-button gun lift that lets you
change the filament in seconds, every
150-200 hours.

Printed identification numbers on
your film or plates.

And a hydraulic chair. (Sorry. Only one
to a customer.)

Cameras, air locks, vacuum systems —

we automated the works.

But don't just take us at our word.

in to our applications lab. And give
00B a good, healthy workout.

“Then go talk to the people you

thought were our competition.
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Automate your Analytical GC for prep work
in less than one hour—for less than $3000

If you already own a good analytical gas chromatograph,
here’s a sensible way to add automatié¢ preparative gc, reliably
and economically. Install the new H-P Model 5795A
Preparative Attachment on your analytical gc. It’l] take less than
one hour to do the job, and you’ll benefit in many ways.
First, you’ll gain a fully automatic prep gc capable of
unattended operation during overnight or weekend runs, or
of semi-automatic and manual operation when desired.
Second, you’ll retain full use of your analytical gc because
the 5795A does not interfere with its performance in any way.
Third, you’ll enjoy a higherlevel of reliability and
performance than is possible with previously designed small-scale
prep gc’s. New standards of mechanical simplicity and solid state
circuitry introduced by the 5795A eliminate the serious problems
of unreliable automation and uncertain purity that have
plagued other small-scale prep gc’s. E
The 5795A can be installed on any H-P Series 5750, HEWLETT E PACKARD
810, 720 or 700 Gas Chromatograph. It can also be adapted
to many competitive instruments. Basic price of the complete
attachment is $2500. For full information, call the nearest
H-P sales office or write for Bulletin 5795.
Hewlett-Packard, Route 41, Avondale, Pennsylvania 19311. .
In Europe: 1217 Meyrin-Geneva, Switzerland. - 3508

ANALYTICAL INSTRUMENTS
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Look how practical, economical
plastic is adapting itself to your
needs. This uniquely designed
four-sided test tube rack is called
the Econo-Multi-Rack. It holds all

standard size test tubes from 6 to’

25 mm. All you do is turn it to the
side that accommodates the test
tubes you're using. What could be
more convenient?

The L-130 Econo-Multi-Rack is
made of unbreakable, translucent
polypropylene. It's autoclavable
(at temperatures to 250°F), im-
mersible in any standard water

364

bath and resistant to commonly
used lab reagents. And it can be
disassembled for easy cleaning
and compact storage.

The Econo-Multi-Rack is just one
example of how careful design
and precision-molded plastics
can help make your laboratory
operations a little more conve-
nient, a little more economical.

Our labware line also includes
slide boxes in afull range of sizes.
The heavyweight is a sturdy, poly-
styrene 100-capacity slide box

SCIENTIFIC DIVISION
\CZIF MARYLAND PLASTICS, INC.
9 East 37th Street, New York, N.Y. 10016
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designed for solid protection and
fingertip accessibility. It comes in
black simulated grain with a num-
bered index system printed inside
the cover and on the moisture-
resistant cork bottom. And for
operations where disposability is
required, or for just plain conve-
nience, our labware line includes
disposable graduated beakers
and funnels.

Find out'how convenient plastic
labware can be. Request our
catalog. From your Econo-Ware
distributor.

-3
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If you have to service time-sharers
while running batch.

Get one Sigma.

Most machines can’t handle both. A few fake it by
treating batch like a time-sharing terminal, so it
gets worked on a few milliseconds at a time.

Sigma 5 and 7 handle both, concurrently. Our
new BTM software allocates core memory and
time for effective batch time-sharing. But if all
your 38 time-sharers aren’t time-sharing, BTM
automatically takes up the slack to speed batch
processing.

As a result, batch runs smoothly at central site,
or from remote batch terminals. BTM even lets
time-sharers have access to the batch job stream
for greater computing power and flexibility.

If batch isn’t running fast enough for you, ter-
minal users can be gracefully dismissed from the

system so all available time and memory can be
given to batch. Without stopping the system or
dumping files just to change modes.

But just because Sigma uses half its mind for
batch and half for time-sharing, don’t expect half-
witted programs. There’s a long list of conver-
sational languages and services such as SDS
Basic, Fortran IV H, and Symbol, which are com-
patible for batch operations. Plus powerful batch
processors like SDS Fortran IV, SDS Cobol 65,
FMPS, SL-1,Manage and others.

This sounds like a promise of
things to come. It isn’t. We’ll
come to your office and demon- sgzmusic pata systems,
strate it. NOW. El Segundo, Califorqia
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‘We never
love you

and leave
Jyou.

S/P doesn’'t woo you, win you,
then kiss you goodbye when
something goes wrong. We service
every one of the scientific instru-
ments we sell. If you have an
equipment or instrument break-
down, a phone consultation with

an S/P Specialist usually will set things right.
But if it doesn’t, S/P has local repair service,
too. The quality products we represent are
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reliable. Still it’s nice to know
that if anything does go wrong,
we’ll do right by you. S/P ... the
single source for laboratory equip-
ment, supplies, scientific instru-
ments. Scientific Products, a
division of American Hospital

Supply Corporation, 1210 Leon Place, Evan-
ston, Illinois 60201. Look for the nearest S/P
office in the Yellow Pages in major cities.
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Beckman now provides a choice
of Atomic Absorption instruments and

accessories to fit the application—-and the budget-
of virtually every laboratory.

These new models represent athree-
way choice of Atomic Absorption

Instrument Systems and significant

Mind Free-ing advances in accuracy,
precision and additional conveni-
ences for you.

MODEL 440

QOutstanding features include—digital
presentation of data, time constant
selection, fine wavelength adjustment
control, recorder output, coatedoptics
for high reflectivity and long life, and
single or triple pass optics. A wave-
length scan drive is provided for re-
cording lamp output. Measurement
precision is further enhanced by an
electronic circuit which holds and dis-
plays the photometric value at the
optimum time.

MODEL 444

Represents all the advances of the
Model 440 plus “double beam” optics.

MODEL 448

Isa moderately priced system planned
for routine laboratory operation. This
model has been specifically designed
to fit limited budgets without sacri-
ficing performance. Concentration is
presented directly on the meter.
Optics are coated.

BURNERS

Model 405 Burner: offers maximum
sensitivity. Operation may be in the
hot or cold mode. Surfaces are coated
for resistance to corrosion. Cleaning
is facilitated because the burner dis-
mantles easily and quickly. A wide
variety of fuel and support gases may
be utilized.

PRINTED IN U.S.A.

Autolam Burner: is a highly sensitive,
yet simplydesigned burner, especially
useful in solutions with a high concen-
tration of solids. Surfaces are coated
forcorrosionresistance. Burner heads
are easily interchanged. The unit is
very easily cleaned.

Autolam-S Burner: is an economical
version of the Autolam emphasizing a
utilitarian design. Excellent perform-
ance is now available at a price to suit
virtually any budget.

FLAME EMISSION STUDIES

This mode of operation may be added
with an accessory specially designed
for optimum emission performance.

CONCENTRATION CONVERTER

Adirect presentation of concentration
or absorbance is permitted with the
addition of this unit. Easy to operate
calibration controls eliminate manual
calculation and graphing. Data is con-
veniently and precisely obtained. A
curvature correction circuit is an in-
tegral part of this unit.

PRINTER

Paper tape print-out of sample identi-
fication number, concentration or ab-
sorbance. Three digits of sample ID
and 4 digits of sample data.

AUTOMATIC SAMPLING SYSTEMS

Autolam Sample Changer: specifically
designed for use with the Autolam
Burner, this changer handles up to
20 samples, automatically.

186555W Sample Changer: automat-
ically feeds up to 24 samples while
accurately timing aspiration periods.

200 Sample System: permits pro-
grammed operation. Up to 200 sam-
ples may be analyzed unattended.

For complete details on any of these
instruments and accessories and
Beckman’s complete line of Atomic
Absorption supplies, contact your
Beckman Sales Representative...or
write for Data File No. 503.

Beckman®

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

INTERNATIONAL SUBSIDIARIES: AMSTERDAM; CAPE TOWN; GENEVA; GLENROTHES,
SCOTLAND; LONDON; MEXICO CITY; MUNICH; PARIS; STOCKHOLM; TOKYO; VIENNA




Free labor-saving
device. .-

Install this new device in your labora-
tory now. It contains one of the world’s
largest collections of radiochemicals. It's
our new radiochemical catalog and you're
most welcome to it.

Inside you'll find, for example: 46 “C-amino
acids. And 49 *H-amino acids. And 45 "“C-ribonu-
cleotides. And 17 “C-deoxyribonucleotides. And 13
3H-ribonucleotides. And 10 *H-deoxyribonucleotides.
And tritiated thymidine. (And literally hundreds of
other radiochemicals.)

These compounds are characterized by high specific activity,

Report. There's no ambi-
guity as to what's in the bottle.
So this new labor-saving device is now
available to you. Free. Please complete the
coupon below—or if someone has already de-
couponed this ad—drop us a line. Schwarz BioResearch,
Mountain View Avenue, Orangeburg, N. Y. 10962. Please for-
ward to Dept.S.

on the Product Analysis Report which contains all the prior .
it ' e Schwarz BioResearch

analytical information on the specific batch you receive. Every Divis e e 30 -

: : . Bl : ivision of Becton, Dickinson and Company [ED]

Schwarz radiochemical arrives with its own Product Analysis L_____.s_o_________-i _________________ p_ __y_ ____________ Al |
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e.g. “C-amino acids are now at 52 mc/matom; *H-amino acids I Schwarz BioResearch, Mountain View Ave.,Orangeburg, N.Y. 10962 St
up to 25-26 c/mmole; thymidine at 20 c/mmole. Prices are 1: Please send your new radiochemical catalog. E
equal to or lower than those of other suppliers. Compounds are E Name E
available—in stock almost always. And as with all Schwarz i '
radiochemicals, they are constantly reassayed while “in stock.” i Hitie Dept i
Here are the details on this reassay program: every batch of i histiation E
every radiochemical in the house is reassayed every ten weeks. ! C
Or oftener. Any batch showing a breakdown in excess of 3% E AddpEss reat i
from specification is immediately withdrawn from inventory : :
age A . " - = = 1

and repurified. Then this reassay information is also recorded 1 city staie =R :
i i

] 1
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There are Brush medical
recorders with 1, 2, 3, 4,5, 6, 7,
or 8 channels for physiological
data acquisition. This is the

Mark 240, a smaller version of the
Mark 200 series, which displays
biophysical data with the fidelity
required for exacting research. Available with two

80-mm channels, four 40-mm, or a 3-channel combination,

i ¥ : il i ! i
368 Circle No. 2 on Readers’ Service Card

Buy Brush
medical recorders

and leave the

‘calibration to us

. No more calibrating and recalibrating after

every test you run.

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

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

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

You can believe the high degree of resolution
and system accuracy only when you see some
sample physiological wave forms actually
recorded on a Brush instrument. Write for your
set of samples. Clevite Corporation, Brush
Instruments Division, 37th and Perkins,
Cleveland, Ohio 44114,

CLEVITE BRUSH

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

Ournew six-liter head.
lts out for b|ood

Our PR-6 has always been fast. fuge on the nmrkm There's more. the job from there. For complete de-
Now it's faster. With a brand-new Versatile PR-6 boasts two timers 1a\|g, send for Bulletin PR-6. Or call
bloodbank head that combines One (0-15 minutes) for bloodbank your |IEC distributor and ask him
speed with size. Together, they ac- use. The other (0-120 minutes) for about our new bloodbank six pack

celerate six liters to 3000 rpm in 75 all-purpose work up to 6000 rpm and INTERNATIONAL
seconds. Result: faster processing 7900 g. Just set time, speed, and hit EOU.PMENT ({0

than any other refrigerated centri- the switch. Solid-state control dOes  300secon aveNUE » NEEDHAM HEIGHTS. MASSACHUSETTS 02154




Elmiskop 101—

With a point to point resolution

of 3.5 AU and a magnification range of
285X to 280,000X, the Eimiskop 101 offers the

ultimate in high

-resolution microscopy,

designed for an almost infinite variety

of applications.

370
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SIEMENS

The ELMISKOP Line...for the
ultimate in high-performance

electron microscopy

Siemens—world leader in electron microscopy—
offers a complete line of fine-quality instruments
for penetrating the microworld. From the
high-resolution Elmiskop 101, to the new

“Low Cost” EImiskop 51—for diagnosis, -
research or production control—The Elmiskop
Line provides a single source for satisfying

your most exacting requirements.

Elmiskop 1A—This high power
electron microscope has
proved itself as the standard
of excellence, with over 1000
instruments installed all over
the world today. The

Elmiskop 1A is also the basic
instrument for our newly
developed microprobe and
scanning electron microscope.

New Elmiskop 51— Featuring

a resolution capability of
20-25A, this new,

~ easy-operating, quick
. search instrument is designed

to hold up to 15 specimens
simultaneously. Elmiskop 51

is the ideal instrument for
production control or
diagnostic work. For
teaching, or as a search
instrument used in conjunction
with a high resolution
microscope.

For tull information on The Elmiskop Line of electron
microscopes and complete line of accessories, write:

SIEMENS AMERICA INCORPORATED

Measuring Iinstruments Division

350 Fifth Avenue, New York, N. Y.10001
Circle No. 10 on Readers’ Service Card
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Carbohydrate
chromatography...
now automatic!

e
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B The 15-sugar chromatogram reproduced MR This new system is uniquely sensitive (to :
about one-sixth size above was produced on 1 microgram of ribose, for example). ;
the new, automated Technicog Sugar Chro- M If the ability to quickly separate and :
matography System in 72 hours. Notice that quantitate a mixture of carbohydrate
furfural,hydroxymethylfurfural,pentoses,hex- would help your work, please write for ou
oses, and disaccharides are well resolved. 6-page booklet and a typical chromatogram
TECHNICON CORPORATION *« Tarrytown, New York 10581
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Reichert Automatic Camera:
first to give you
direct exposure read-out.

The Reichert Automatic Camera is the only
automatic camera available with direct exposure
read-out. Built-in factor keys allow you to
compensate the measured exposure time for film
reciprocity failure. Light measurement may be
detailed to one small spot or over the entire
framed area with the turn of a single knob.

Interchangeable film magazines allow quick
changing between black/white and color at any
time. Film frame size is 24 x 36 mm.

This versatile camera may be used on the
Reichert Zetopan or any other microscope in
- your laboratory for bright field, dark field, polat-
ization or fluorescence. It offers the unmatched
quality of Reichert instruments plus the relia-
bility of AO service.

For a convincing demonstration directed to your
specific needs write: American Optical Corporation,
Reichert Products, Buffalo, New York 14215.

REICHERT

WIEN

AMERICAN OPTICAL
®

CORPORATION
SCIENTIFIC INSTRUMENT DIVISION « BUFFALO, N.Y. 14215



Some lizards are remarkable for their ability to cling to surfaces.
The Stereoscan scanning electron microscope makes it possible to
see the structures which give this little fellow his amazing grip!

The epidermal structures by which they
cling are too small to be seen in light
microscope preparations, and in
transmission electron micro-
scopy, the structure-function
relationship is lost because
they must be visualized

in sectioned profiles.
Scanning electron
microscopy makes
it possible to see
the epidermal
appendages
directly.

The specie examined here is the Tokay (Gekko gecko).

The foot pad of gecko is composed of many lamellae on which
there are small brushlike setae arranged in rows. These setae
are branched so that each setae ends in thousands of terminal
divisions. Each termination bears at its tip a small cup, or calyx,
less than 0.2 micron in diameter. These are thin-lipped and can
conform closely to irregular surfaces. It is this combination of
close contact and atmospheric pressure which fastens the gecko
to its perch.

e

Low magnification view of the entire toe demonstrat-
ing the great depth of focus available with the Stereo-
scan (27X). Specimen preparation consisted of coating
the digit (removed) with 200 A of gold by evaporation
in vacuum.

From an article in preparation for Natural History Magazine by J. Gennaro, E. Ginsburg and R. Meszler. (New York University and University of Loulsville)

gw;ng new dlmen sion

Stereescan _scanning eiectron. -mscope

NTATION DIVISION

5 EQUIPMENT COMPANY



A etail of a single row of setae on one lamella showing their
great number and regular arrangement (200X).

The setae are bifurcated
and further subdivided into
about 2000 tiny bristles
(450X). Each bristle ends
in a small cup about

2000 A in diameter. A
cluster of these can be
seen (insert) at high
magnification (20,000X).

Engis Stereosean Co

high temperatures, wind and solar dry-
ing of soil, and low vegetation during
dry seasons and to drying of springs
(I). The adverse effects of deforesta-
tion and desiccation for humans and
animals occur even where annual rain-
fall shows no change. The problem is
that moisture supplies are lost or be-
come irregular, not that total rainfall
decreases. Defoliation, as a kind of de-
forestation, probably produces similar
effects.

As for the effects of defoliation on
animals, I have found, in working
on neotropical birds, that many spe-
cies of the forest interior die off and
are replaced by species of more open
areas if deforestation occurs. Presum-
ably this happens in Vietnam. McClure
noted many specialized species of the
forest interior in nearby Malaya (2).
I have repeatedly noted that birds of
the. forest interior disappear even if
patches of undisturbed forest remain,
because many such birds are at such
low densities that they apparently must
have large areas of forest for sufficient
population sizes. Probably medium-
to-large animals, with low densities,
die off faster than insects and
small animals, which can survive in tiny
patches of forest; this is contrary to
Tschirley’s suggestion. The large ani-
mals he mentions as surviving in de-
foliated areas probably are not forest
animals but those of low growth; such
species may increase.

Population increases and nonde-
foliatory deforestation will eventually
eliminate many of the forest-adapted
species, presumably. But hastening ex-
tinctions by defoliation is not desir-
able. Even if species of open country
increase in numbers, loss of the
many more species adapted to forests
would be unfortunate. Future studies
should pay attention to the forest-
adapted species, not to the open-coun-~
try ones.

EpwIN O, WiLLIS
Department of Zoology, University
of Washington, Seattle 98105

References

1. P. Sartorius and H. Henle, Forestry and
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NATO Science

Greenberg’s informative article on
NATO science (28 Feb., p. 915) is
misleading in two respects. He identifies
the NATO Science Committee as the
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ONE-MIGRON-TIP
precision microelectrodes

standardized reproducibility,
for less than you can make them!

The. Microtrode® (thin film metal
coated microelectrode) gives you
reproducible performance; the
strength of glass, with the conduc-
tivity and inertness of noble metals;
and the convenience of standardized
cable pin connectors. Yet, the cost
is generally less than your cost for
drawing and filling a good micro-
pipette out of many tries, or etch-
ing your own electrodes. Prices
begin as low as $4.25, platinum
coated. ‘

metal conductive coating.

Here, for the first time, is a stand-
ardized microsensor for biomedical,
chemical or other work.

The Microtrode microelectrode is
available in many types: uncoated
micropipettes; thin film coated mi-
cropipettes; thin film coated, drawn
glass probes; stainless steel or
tungsten rods etched to 1-micron
tip with thin film platinum coating.
Coaxial and special configurations

. on special order.
The Microtrode offers a major

improvement in microelectrode per-
formance because of Transidyne
General's unique, adherent thin film

Write today for full information on
Transidyne General’s standardized
Microtrode microelectrodes.

9000000000000 0000000000000000000000000000000000000000000000000000000000000

[

Send for free information today . . .

Transidyne General Corporation Dept. S-5
Send full information on Microtrode microelectrodes.

TRANSIDYNE

GENERAL —

CORPORATION

advanced concepts Institution Dept.

at moderate prices Tiile or position

462 South Wagner Road

Ann Arbor, Michigan 48103 City State Zipcode
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direct predecessor of the Scientific
Affairs Division. Actually, the latter is
a permanent part of the International
Secretariat. Its director, Assistant
Secretary-General Gunnar Randers,
reports to the Secretary-General of the
Organization. Randers follows Ramsey,
Seitz, Nierenberg, Allis, and McLucas in
this position. The Science Committee,
which is still very much in existence,
meets three times per year and is com-
posed of distinguished scientists serving
as official representatives of the 15
member nations of NATO. It provides
policy guidance and program authoriza-
tion to the Scientific Affairs Division.

‘Isidor Rabi has normally represented the

United States on this committee. The
confusion may have resulted from the
peculiar NATO practice of having a

-Secretariat official simultaneously serve

as the chairman of an intergovern-
mental committee.

More serious is Greenberg’s conclu-
sion, that the U.S. considers this aspect
of NATO’s activities to be of diminish-
ing importance, based on the fact that
Randers is the first non-American to
hold the position of chief science officer.
On the contrary, the U.S. has taken the
lead in urging an even more purposeful
program with a wide international base
of interest and support. Randers’ ap-
pointment is evidence that the Europe-
ans are today equally able to provide
distinguished and effective leaders—
perhaps in itself a tribute to the pro-
grams of the committee.

EuGeENE G. KovAcH
Office of General Scientific Affairs,
Department of State,
Washington, D.C. 20520

. . . the NATO Advanced Study In-
stitutes Program provides partial or full
support for about 50 institutes each
year. Since most of these are in Europe,
the degree to which young U.S. scien-
tists can participate is severely limited.
To help alleviate this situation and to
insure U.S. representation at some of
these institutes, the National Science
Foundation since 1959 has made avail-
able each year a number of interna-
tional travel grants for U.S. scientists.
NSF generally limits support to grad-
uate and postdoctoral students and
younger faculty members who are still
in the formative stages of their scien-
tific careers. The program is thus one of
the few sources of international travel
support for scientists who are not yet
professionally established.

Candidates for these awards must be
nominated by the scientific directors of

SCIENCE, VOL. 164



the various institutes in Europe. Those
who are interested should address in-
quiries to the directors of the institutes,
in accordance with the information
which is published in this country on
academic bulletin boards and in appro-
priate journals. Approximately 70 travel
grants are made annually to about 30
NATO institutes.

TERENCE L. PORTER
Division of Graduate Education in
Science, National Science Foundation,
Washington, D.C. 20550

Sorcerer’s Apprentice in Academia

As part of a large-scale survey ot
opinion on vital questions in the field
of higher education, the Carnegie
Commission on Higher Education sent
me, as a university professor, ques-
tionnaire number 29,872, containing
89 questions divided into some 230
separate parts. Since “the information

. will be of help to . . . bodies con-
cerned with public policy in this area

.” it presents two real problems.

The secret or Australian ballot has
demonstrated inherent advantages.
Consequently I hesitate to complete a
questionnaire which asks not only for
my voting record and my preferences
among convention candidates, but also
for the political views of my father.
When the depth of the questions con-
tinues, as in this case, to the point
where I must state whether or not I
have changed religions, I must con-
sign it to the wastebasket, rather than
to the “National Computer Systems
Processing Center” as Clark Kerr re-
quests.

The first problem arises as one de-
tects in the questionnaire itself a
screening device which automatically
eliminates responses from those who
react as I do. Although I am tempted
to attribute a tendency toward con-
formity or even naivete to the majority
of respondents, one must certainly cau-
tion that the results of the survey will
contain a considerable bias, introduced
by the very depth of the questionnaire
itself.

Second, as a computer scientist con-
cerned with invasion of privacy, such
extensive probings of academia cause
me to recall Norbert Wiener’s fear that
our computers might fall urder the con-
trol of the sorcerer’s apprentice.

M. H. HALSTEAD
Purdue University,
Lafayette, Indiana 47907
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CHEMICAL
PROFILES

.« « drawn by Durrum

Mutant Hemoglobin

Normal Hemoglobin
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Even a minor molecular rearrangement can have a dramatic effect
on chemical activity. These profiles* recorded by a Durrum-
Gibson Stopped-Flow Spectrophotometer reveal a 40-fold differ-
ence in azide-hemoglobin reaction rates. One reaction is with
normal hemoglobin, the other with a mutant containing alpha-
chain tyrosine residues in place of the usual proximal histidines.

Equilibrium constants would not have hinted at this difference;
only kinetic tests with the Durrum-Gibson instrument permit the
use of this new technique for classifying mutant types.

The Stopped-Flow Spectrophotometer is a versatile, general-
purpose system that is widely used to determine the kinetic
characteristics of reactions with half-times in the 5-millisecond
to 50-second range. A temperature-jump accessory is available
for studies involving even faster reactions, down to 10 micro-
seconds or less. The accessory is uniquely designed to allow
combination T-Jump/stopped-flow studies of pseudo-equilibrium
reactions.

For complete information on the D-100 Series Stopped-Flow
Spectrophotometer and its applications, contact .. Durrum
Instrument Corporation, 3950 Fabian Way, Palo Alto,
California 94303, Phone (415) 321-6302.

| DURRUM
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*If you want the ultimate
in small size, ask about
our Mini-Escargot Frac-
tionator. Over-all dimen-
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Write or phone
GILSON MEDICAL ELECTRONICS, INC.
3000 West Beltline Highway

Middleton, Wisconsin 53562

Telephone: 608/836-1551

The Gilson Snap Tube makes possible
this original approach to sample
handling. Have you ever before seen
400 15 ml. samples carried about

in one hand? It is now possible with
the Gilson Snap Tubes. They make

EUROPEAN Manufacturing Plant: Gilson Medical Electronics even manual methods more efficient.
(FRANCE) 69, Rue Gambetta » 95—Villiers-Le-Bel, France Imagine what they can do when
automated.
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Responsible versus Irresponsible Dissent

For a long time we have fondly preserved the fiction that the drama
of social change is a conflict between dissenters and the top layers of
the Establishment. But as the critics fling themselves in Kamikaze-like
assaults on sluggish institutions, they eventually come into head-on col-
lision with the people who are most deeply implicated in the slug-
gishness, namely, the great majority. The stone wall against which
many radical reforms shatter is the indifference (or downright hostility)
of that majority.

The collision between dissenters and lower middle class opponents is
exceedingly dangerous. As long as the dissenters are confronting the top
layers of the power structure, they are dealing with people who are
reasonably secure, often willing to compromise, able to yield ground
without anxiety. But when the dissenters collide with the lower middle
class, they confront an insecure opponent, quick to anger and not pre-
pared to yield an inch. :

It is at this point that young rebels find great appeal in Herbert
Marcuse’s ideas. When they think they are attacking the fat cats at the
top of the social structure, democratic doctrine seems a serviceable
banner to wrap themselves in. But democratic doctrine suddenly be-
comes a considerable embarrassment when they discover that “the
people” they seek to liberate are in fact bitterly opposed to them.

Marcuse deals with that difficulty by saying that democracy and
tolerance are themselves barriers to the overthrow of an evil society. He
favors a more “directed” society. In doing so,- he makes the assumption
made by all who fall into authoritarian doctrines—that, in the “directed”
society he envisages, people who share his values will be calling the
tune. So thought the businessmen who supported Hitler.

The debasement of the critical role makes responsible action for
social change increasingly difficult. The irresponsible critic never exposes
himself to the tough tests of reality. He doesn’t limit himself to feasible
options. He doesn’t subject his view of the world to the cleansing disci-
pline of historical perspective or contemporary relevance. He defines the
problem to suit himself. It’s a hard game to lose. If he takes care to
stay outside the arena of action and decision, his judgment and integrity
will never be tested, never risked, never laid on the line. He can feel a
limitless moral superiority to the mere mortals who put their reputation
at hazard every day in accountable action.

The consequences of such reckless radicalism are predictable. Out of
such self-indulgence come few victories. The model of the ineffectual
radical is the man or woman who spends a few brief years exploding
in indignation, posturing, attitudinizing, oversimplifying, shooting -at
the wrong targets, unwilling to address himself to the exacting business
of understanding the machinery of society, unwilling to undergo the
arduous training necessary to master the processes he hopes to change.

Those who are engaged in the grueling work of accomplishing insti-
tutional change are in desperate need of allies. Responsible social critics
can be of enormous help in identifying targets for action, in clarifying
and focusing issues, in formulating significant goals and mobilizing
support for those goals. The responsible critic comes to understand the
complex machinery by which change must be accomplished, finds the
key points of leverage, identifies feasible alternatives, and measures
his work by real results. We have many such critics, and we owe them
a great debt.—JoHN W. GARDNER

Adapted from the Godkin -Lectures, Harvard University, 27 March 1969. Copyright ©
1969 by John W. Gardner.
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pants turned their attention to the ac-
tivity in single cells from which the
brain is built.

The session on anatomy and physiol-
ogy was chaired by W. A. H. Rushton.
H. B. Barlow elaborated the proposi-
tion that increasingly fewer signals are
generated in more numerous fibers, as
information is relayed in sensory path-
ways. He adduced examples of recep-
tive fields in the retina and the visual
cortex and discussed adaptation and his
recent work on binocular stereopsis in
support of the argument. V. B. Brooks
gave a beautiful account of some recent
work by himself and his colleagues on
elucidating the functions of the motor-
sensory cortex, The afferent information
flow in this part of cortex consists of
somatic and kinesthetic, as well as vis-
ual and auditory, stimuli. The motor-
sensory cortex is arranged functionally
in radial columns, similarly to the
somatosensory and visual cortex. The
input receiving columns are about 0.2
millimeter in diameter and the output
coiumns about 1 millimeter in diam-

eter. Thus one efferent column con-

tains about 25 afferent columns.
There is extensive overlapping of
afferent and efferent columns among
themselves and with each other. Deci-
sions to move and how to move are not
made in the motor-sensory cortex. Rath-
er, the latter is concerned with receiving
afferent information and executing
movements involving positive feedback.
This is well suited for the tactile plac-
ing reaction, the instinctive tactile grasp-
ing reaction, and the act of accurate
stepping. J. C. Eccles reviewed cerebel-
lar structure and physiology, including
the pathways that link the cerebellum
to the spinal cord and the cerebrum. He
emphasized that the cerebellum is part
of a dynamic loop. It does not contain
precise somatotopic maps as, for exam-
ple, the sensory or motor cortex. In-
stead, there is a large overlap of somatic
inputs and any small region in the cere-
bellum will receive inputs from a very
large number of sources. The cerebel-
lum does not hold information of on-
going activity for long periods of time.
It operates, as if it were giving advice,
moment to moment, on ongoing activity.
Experimental evidence for dynamic
loop control of movement is provided
by the tremor of about 9 cycles per
second which is found superimposed on
movement.

The session on models and theory
was chaired by Otto Schmitt who put
forward an ingenious idea of treating
nervous systems as interpenetrating

domains—for example, three, of which
one would represent the intracellular
space, another the extracellular space,
and a third the space occupied by nerve
membranes. Such -an approach could
achieve the advantage of lumping some
properties of individual cells into char-
acteristics of the domains. Warren
McCulloch gave a paper on digital
oscillators. He showed that under
certain conditions a randomly con-
nected net of shift registers under
the control of a logic network will
produce a surprisingly large num-
ber of different sequences without
repetition and mostly of relatively short
length. This would overcome some of
the earlier problems of too few or too
long sequences in neural net models.
McCulloch stressed the importance of
looking at irreducibly triadic relation-
ships in place of two valued logical
ones, since our thought processes are
concerned essentially with relationships
ARB such as “A is conscious of B” or
“A thinks that B” and the relation R
cannot be left out of account. R. F.
Reiss presented some ideas on how to
deal with the potentially very large
number of possible states of sequential
machines and presented certain quanti-
tative measures for this problem. K. N,
Leibovic and N. H. Sabah surveyed sy-
naptic input-output relations, signals in
nerve fibers, and the functional signifi-
cance of small network structures, such
as reciprocal synapses. Among some
novel ideas which they presented they
postulated, on theoretical grounds, a
synaptic mechanism mediated by neural
activity—dependent K+ concentrations
in adjacent cells and in the intercellular
space. They also proposed a new type
of signal, which they named “g-pulses”
and which is intermediate between elec-
trotonic signals and “all or none” spikes.
These “g-pulses” behave somewhat like
damped spikes and they can be deduced
from a modified form of the Hodgkin
and Huxley equations for excitable tis-
sue. The “g-pulses” are of interest in
view of the numerous, strange signals
recently recorded in nerve preparations
which look, in fact, like something be-
tween spikes and electrotonic polariza-
tion. They could be a flexible and relia-
ble form of signal with regard to infor-
mation processing. Some psychophysical
implications were briefly mentioned.
The size of the symposium was suffi-
ciently small to enable all participants to
interact with one another and suffi-
ciently large so that each of the various
groups—whether primarily mathemati-
cal or biological-——could make a signifi-
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cant contribution. In fact, one of the
most successful features of the sym-
posium was the degree of interaction
which was achieved and the feeling that
new horizons had opened up.

The meeting was organized in co-
" operation with the John C. Eccles Labo-
ratory of Neurobiology; the Depart-
ments of Biophysical Sciences, Mathe-
matics, Computer Sciences, and the
Center for Theoretical Biology of the
State University of New York at Buf-
falo; and the Centér for Visual Science
of the University of Rochester.

In these times of financial stringency
it was gratifying to receive support from
University -funds allocated through the
Graduate School and supervised by the
Research Foundation of the State Uni-
versity of New York at Buffalo. Some
further support came from the Clynes
Biocybernetic Foundation and the De-
partments of Biophysical Sciences,
Mathematics, and Computer Science of
SUNY.

The proceedings of the symposium
will be published by Springer-Verlag in
1969 under the title Information Proc-
essing in the Nervous System.

K. N. LeBovicC
State University of New York, Buffalo

Mental Retardation Caused by
Physical Trauma

The relationship of physical trauma
to the production of mental retardation
was considered 13-16 October 1968 at
the University of Nebraska, Lincoln,
by 45 participants including neuro-
surgeons, neuropathologists, obstetric-
ians, pediatricians, and psychologists
from the United States and overseas.
It was the fourth of seven research
conferences on the etiology of mental
retardation recommended in 1962 by
the epidemiology of postnatal and peri-
natal trauma, clinicopathologic correl-
ations, and pathogenesis of traumatic
damage to the developing brain.

The opening address underscored
some of the problems confronting ob-
servers and research workers in the
definition and estimation of the qualita-
tive differences in function which are
called mental retardation. The scope,
incidence, and size of the patient popu-
lation at risk or affected is not accu-
rately known or defined.

All parameters of behavioral change
are not examined in the standard test-
ing of children, thus making it difficult
to estimate the incidence of minor

neurological impairment following phys-
ical trauma. The question was raised
whether, with such tests, we uncover
a diffuseness of representation or a
diffuseness of lesion. The possibility
that an elementary function might be
spared at the expense of a general
loss of higher functions was suggested.

The use of animal models is a direct
approach to the problems, experimental
reproduction of events with time and
specific cortical areas are controlled.
Work was reviewed which demon-
strated the capacity of the young ani-
mal to compensate for large losses of
brain mass, but with not always pre-
dictable results.

Results of experimental cortical abla-
tion suggested that with the maturation
of subcortical motor systems, the pres-
ence of the inhibitory functions of the
localized areas of the cortex become
increasingly important, although not
necessarily a function, of the mass of
cortical tissue removed. The inability of
the operated adult or older infant sub-
jects to do better on testing would ap-
pear to be intimately associated with
the appearence of hyperactivity and
distractability. These studies point to
the need for both long-term clinical
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evaluation and the assessment of dys-
function not quantitated by standard
psychological testing.

Analyses of the cerebral pathology
in subjects continuously institutional-
ized with histories of perinatal trauma
or hypoxia were presented. The distinc-
tive neuropathology of the premature
was employed to differentiate the effects
of anoxia from those of direct trauma.
The cerebral cortex of the premature,
unlike the full-term infant, is relatively
resistent to hypoxia. A description was
given of a possible sequence of hypoxia,
venous stasis, and thrombosis leading to
hemorrhagic infarction consistently lo-
cated in the periventricular area in the
premature or in the full-term infant
with prenatal anoxia.

The role of trauma to the neck lead-
ing to cerebral damage was emphasized
by showing, in 17 percent of perinatal
deaths, one or both vertebral arteries
were damaged. Despite the serious dif-
ficulties in the analysis of late effects of
birth trauma, it was thought valid to
correlate the distribution of lesions pro-
duced in adults by vertebral artery dam-
age with functional deficits typical of
cerebral palsy—cortical blindness in as-
sociation with lesions of the calcarine
cortex, ataxic cerebellar dysfunction,
and temporal lobe epilepsy with scar-
ing in the area supplied by the vertebral
arteries.

The contrasts were reviewed between
reaction to injury of the adult brain,
typically the formation of dense glial
scar, with that of the immature brain of
the rat. The latter is characterized by
rapid resorption of the necrotic tissue
by lipid-filled macrophages, dissolution,
and formation of a smooth walled cyst
by the end of the second week. It was
postulated that the more rapid removal
of necrotic tissue might be due to the
higher water content of the immature
brain or a difference in metabolic ac-
tivity of the macrophages. Of clinico-
pathologic significance is the fact that
application of adult reaction patterns
may lead to false impressions as to the
etiology of diseases such as porencepha-
ly, hydranencephaly, and aqueductal
stenosis.

Most attractive were the elegant bio-
physical analyses of prenatal obstetrical
events. The mechanical energy associ-
ated with uterine contractions may
cause fetal distress by application of
pressure directly to the fetal body
(chiefly the vertex); by occlusion of the
umbilical cord; and by impeding venous
outflow or arterial inflow in the inter-
villous space. The application of sophis-
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ticated techniques to the recording of
alterations in amniotic fluid pressures,
fetal heart rate, EEG, and acid-base
balance, all rapidly related in time se-
quence to fetal-maternal exchange, pro-
vides a sensitive measure of physiologic
events during labor. It would appear
that anoxia due to physiologic effects
on the infant’s cardiovascular system
is not due to trauma itself and is po-
tentially responsible to pharmacologic
manipulation.

Also presented was an analysis of
simultaneous recordings from intraute-
rine pressure receptors and fetal heart
rate. Decelerative patterns coinciding
with the maximum peak of uterine con-
traction, called type I dips, are abol-
ished by atropine and thought to be due
to cephalic compression and a transient
stimulation of the vagus nerve, but do
not alter the Apgar score. Decelerative
dips, type II, occurring after the uterine
contraction are associated with hypoxia,
acidosis, and a low Apgar score in the
neonate. Monitoring to detect these
changes has considerable clinical .ap-
plication.

Current epidemiologic studies of peri-

natal trauma all focus on the obstetri- )

cal history and the classical criteria for
retardation. Drawing upon material

from the Collaborative Study on the -

Etiology of Cerebral Palsy, Mental Re-
tardation, and Other Neurological Dis-
orders, offspring identified as having
cerebral palsy or mental retardation
seemed to provide evidence that ob-
stetrical history has only a minor effect
on WISC performance while racial-
socio-cultural factors are associated
with major deviations.

Other reports of data from the Col-
laborative Perinatal Research Project
drew statistical correlations between the
size of the maternal pelvis, position of
the fetal head during delivery, and for-
ceps delivery with neuropsychological
outcome. It is suggested that as early as

the time of birth, sufficiently lateralized.

neuropsychological differentiation ap-
pears to have taken place for injury to
have an effect on the individual’s intel-
lectual capacity. The mean Binet scores
of all reported groups was in the 104
to 110 range which would not fit ac-
cepted definitions of mental retardation.

The epidemiologic problems of post-
natal head injury were introduced and a
statement was made that a conservative
estimate of the annual incidence of
head injury in infants and children was
3 percent of the population under the
age of 6 years. However, the incidence
of significant postnatal trauma is low;
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but there are no reliable estimates of
postnatal injury as a cause of less than
optimal performance in the noninstitu-
tionalized.

Preliminary results from longitudinal
interdisciplinary clinical study seeking
to investigate the early and long-term
effects of head injury in children from
birth to 14 years showed a rapid regres-
sion of posttraumatic neurological defi-
cits with a plateau reached by 3 months.

Impairments in adaptive behavior
were considered in conjunction with
intellectual deficits in children and ado-
lescents following protracted coma due
to accelerated concussion. The sequelae
which are constant after moderate or
severe concussion are mainly subjective:
anxiety or irritability, difficulty with sus-
tained mental concentration, impaired
memory, distractability, perserveration,
and excessive liability to fatigue. The
severity of these symptoms is related
directly to the period of posttraumatic
amnesia. A newer group of more se-
verely retarded patients are those resus-
citated after the hypoxic insult of car-
diorespiratory arrest.

As summarized it would appear that
the perinatal problem is much larger
than that of postnatal trauma. Although
perinatal trauma and anoxia together
may be causative in 10 percent of in-
stitutionalized retardates (Malamud)
and birth trauma alone related to 16
percent of the diagnosed cases of re-
tardation or cerebral palsy in 7-year-
olds (Drorbaugh and Clifford), the
much greater effect of racial-socio-cul-
tural factors performance on standard
1.Q. tests by the school age population
deserves appropriate consideration. Post-
natal trauma is a much less significant
cause of severe retardation but the pop-
ulation at risk is enormous and the
problem of head injury deserves both
full demographic analysis and pragmat-
ic efforts at prevention or amelioration
of severity. The estimation of incidence
of both perinatal and postnatal injury
is obscured by the iceberg quality of
cerebral dysfunction, and there is a
need for long-term follow-up with at-
tention to selected indices of complex
performance. Animal models were con-
sidered to offer a challenging and hope-
ful field of investigation to outline pre-
cise behavioral changes with respect to
neurological lesions defined as to loca-
tion, extent, and time.

The delineation of the role of hy-
poxia and of direct trauma in the pro-
duction of perinatal brain damage was
a major achievement of the conference.
The recurring theme of sequential hy-

‘SEramT)
GRADUATED
CRYSTAL CLEAR

TPX"
BEAKERS

e Autoclavable

® Chemically Resistant
o Shatterproof
o Light-Weight

TPX polymer has superior chemical
resistance against inorganic acids and
bases ... also resistance to many
organic solutions . . . outstanding
electrical properties . . . can withstand
steam or dry sterilization up to 320°F.,
radiation and ethylene oxide steriliza-
tion ... excellent transparency — makes
a fine tool for color ohservation.

TPX is a.polyolefin in the same family
as polyethylene and polypropylene and
has very many similar characteristics.

Its very low specific gravity of 0.83
makes it one of the lightest of the
commercial plastics.

TPX is non-contaminating, non-toxic
and hiologically inert.

Availahle in a range from 30 mi
through 600 ml. Graduations are
molded into the heaker. Also .. . a full

line of polypropylene, polyethylene
and Teflon** beakers.

*TM ‘TPX' is a trademark property of
Imperial Chemical Industries, Limited for
their brand of methylpentene polymers.

**Teflon® Dupont Co.
See your nearest laboratory supply dealer.

Send for NEW 80 page catalog 469.
For your FREE copy write Dept. E-4

BEL-ART PRODUCTS
PEQUANNOCK, N. J. 07440

i

The MOST COMPLETE line
of Plastic Laboratory Ware

available from ONE source




THE KLETT FLUORIMETER

No. 2070

Designed for the rapid and accuraie determination of
thiamin, riboflavin, and other substances which fluoresce
in solution. The sensitivity and stability are such that
it has been found particularly useful in determining very
small amounts of these substances.

KLETT SCIENTIFIC PRODUCTS

PHOTOELECTRIC COLORIMETERS * BIO-COLORIMETERS
GLASS ABSORPTION CELLS * COLORIMETER NEPHELOM-
ETERS » KLETT REAGENTS » COLONY MARKER AND TALLY

K / € i f Manufacturing Co., Inc.

179 EAST 87TH STREET, NEW YORK, N. Y.

Circle No. 101 on Readers’ Service Card

[

TIME red dot PHOTO-SLIDE LABELS

Self-sticking labels provide space for identifica-
tion and ownership plus a red dot to insure
correct placement of the slide in projector. Pres-
sure-sensitive adhesive requires no moistening
and stick permanently to any surface. Labels
may be used on photographs, lantern slides,
2” x 2" mounts, or negatives. May be imprinted.

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

Circle No.. 104 on Readers’ Service Card

Need 1/8 Second Response?

You get it in two of our three Speed Servo®
models. One is the Single-Channel model with
412" span. Another is the Two-Channel model

with ¥& second response in each of its
side-by-side 4¥2” channels. The third

Speed Servo® has 2/10 second response

over 10" span.

No matter which of the three models you choose,
you get servo motors with only one moving

part (no drive cords to break or gears to wear)

and conductive plastic feedback potentiometers
that last more than five years.

You can also select options such as
adjustable zero adjustable span (AZAS),
multi-range selector switch, alarms, event pens
and many more.

Write or cali us for more information:
Esterline Angus, Division of Esterline
Corporation, Box 24000, Indianapolis,

Indiana 46224 - Phone 317/244-7611,

ESTERILING ANCUS

25 APRIL 1969

Circle No. 51 on Readers’ Service Card 465




With an ISCO
two channel
O.D. recorder

you can:

® Monitor oné column at
both 254 and 280 mu.

® Or two columns at
either wavelength.

® Or one column at two
optical path lengths.

® Or ratio record one
column to compensate
for elution gradients.

A newaccessory forISCOquantitative
dual-beam flow monitors provides
these previously unobtainable appli-
cations. The Model 580 Channel Al-
ternator will fit all current ISCO
dual-beam flow monitors and can be
adapted to earlier models with slight
modification.

All ISCO UV flow monitors have an
output calibrated in linear absorb-
ance (0. D.). They have the narrow-
est bandwidth available and can
operate a fraction collector in sucha
way that separate UV absorbing
peaks are deposited in separate
tubes. They are available in single
and dual-beam versions operating at
two discrete UV wavelengths and
continuously throughout the visible
spectrum. And they cost no more
than most instruments having none
of these features.

Send for brochure UA3717 for
further details.

SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLN, NEBRASKA 68504
L=1= )  PHONE (402) 434-0231 CABLE 1SCOLAB LINCOLN

,{’.‘ INSTRUMENTATION

Circle No. 77 on Readers’ Service Card

poxia, acidosis, stasis, thrombosis, and
infarction scored the crucial nature of
obstetrical factors. The pathophysiology
of placental function would seem de-
serving of attention, at least equal to
that lavished on liver and kidney. Hon
and Dodge were among those emphasiz-
ing the need for centers of perinatal
biology capable of the application of
sophisticated methodology to the bio-
physical and biochemical events of la-
bor. Such centers would bring together
obstetricians, pediatricians, physiolo-
gists, biochemists, biomedical engineers,
and other specialists to focus on the
most vulnerable period in the life of the
child.

The meeting was sponsored by the
U.S. Department of Health, Education,
and Welfare, National Institutes of
Health, National Institute of Neurolog-
ical Diseases and Stroke (NINDS), The
detailed proceedings of the conference
will be published by NINDS.

EpGarR A. BERING, JRr.
National Institute of Neurological
Diseases and Stroke,
Bethesda, Maryland 20014

Calcified Tissues

Useful, new contributions to the field
of calcified tissues were reported at the
Sixth European Symposium on Calcified
Tissues held in Lund, Sweden, 21-24
August 1968.

In the first session, specialized instru-
ments offered hope for the future. The
presentation by Hobdell (London) on
scanning electron microscopy was of
interest since it brought into perspective
how bone is constructed at the ultra-
structural level. Bones from different
animals were fixed and extracted with
fat solvents, mounted, and then scanned
at magnifications up to 20,000. Such
specimens showed a great deal of de-
tail of the lining of the lacunae, the
nature of the interlamellar material,
and the pattern of mineral collagen
fibers and fiber bundles., Removal of
collagen by solvents resulted in a pat-
tern of the mineral front alone, sug-
gesting that it separates one collagen
fiber bundle from the next one over-
laying it.

Hohling (Miinster) provided further
evidence of the power of probe meth-
ods in establishing the nature of min-
eralization at the subcellular level. Hith-
erto, electron-probe analysis has been a
somewhat crude technique, incapable of
locating the site of the mineral deposi-
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tion in or near cells. It is now apparent
that calcium, phosphorus, and sulfur
can be detected with increasing pre-
cision. Dentine, both mineralized and
mineralizing, was studied. The results
show that the ratio of calcium to phos-
phorus is somewhat lower in the
mineralizing front than it is for fully
formed apatite. However, in predentine
there is little phosphorus, with calcium
apparently bound to an unresolved
organic matrix.

Fleisch (Berne) reported some ef-
fects of diphosphonates on calcium
metabolism, the thesis being that these
compounds (which are close structural
analogues of pyrophosphate) might
stabilize hydroxyapatite crystals and
inhibit bone resorption. Two diphos-
phonates were found to inhibit the

dissolution of calcium phosphate in

vitro and to inhibit aortic calcification
induced by vitamin D in rats when they
were given subcutaneously or orally.
These compounds blocked parathyroid-
induced bone resorption in tissue culture
and partially or completely prevented
hypercalcemia induced by parathyroid
extract in thyroparathyroidectomized

rats. A monophosphonate was found “

not to possess these properties.
Gudmundsson (London) reported
that the blood calcitonin level in six
normal subjects was 80 to 250 mU per
liter of plasma. Foster had adminis-
tered intravenous calcitonin to several
patients with disorders of calcium me-
tabolism and found an increase in
urinary calcium and phosphorus in the
first 3 hours. In some patients this in-
crease was associated with hypocalce-
mia. Bijvoet (Leiden) had administered
calcitonin to four patients with Paget’s
disease and observed a small fall in
plasma calcium and a large fall in plas-
ma hydroxyproline. Urinary calcium
was increased and then decreased.
Heaney (Omaha) described the use
of a circumferential counter with which
radioactivity in 3-inch segments of the
forearm was determined after intra-
venous administration of strontium-35.
The combination of the retention data
with the plasma specific activity values
permitted calculation of turnover in
the forearm which amounted to about
0.5 to 2.0 of calcium per segment per
day, being higher in cancelious than in
compact bone. Patients with rheuma-
toid arthritis had substantially higher
accretion ratios in all joint regions than
the controls, whereas whole-body turn-
over values did not reveal this dis-
crimination.
Several useful

techniques were
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described in relation to radioisotope
uptake. In particular, Rekonen (Fin-
land) reported some interesting obser-
vations of uptake of strontium-35 in
joints damaged by rheumatoid arthritis.
The scanning methods were sufficiently
precise to allow a good comparison be-
tween various tissues; the advantage of
technetium-99 as a tracer was also
illustrated. Later, ‘Ahlback (Stock-
holm) gave details of the radiographic
observation of a new syndrome which
he called osteonecrosis of the knee; he
outlined the history, symptoms, and
the results of physical examination.

Of special interest was the nature of
the radiolucent focus and the degree of
nonuniformity from late radiographic
changes. The following paper by Bohne
(New York), using a slightly differ-
ent technique of emission scintimetry,
came to much the same conclusions—
unusual radiolucent lesions in the me-
dial femoral condyle. In this case, data
were quantitated and the patterns of
figures led to some sharp discussion
as to the significance of the findings.

The cinematographic evidence of
Ascenzi on the properties of single
osteons was well received. For the first
time we were able to see compression
curves superimposed upon actual pic-
tures of changes in single osteons iso-
lated by techniques for which the Pisa
Laboratory is well known. The degree
of reproducibility was convincing, par-
ticularly with respect to the point of
failure of osteons from different parts
of bone. It is too early at this stage
to be overcritical about the results but
the general support of Gebhardt’s theo-
ries is to be expected. .

A new model for the study of hy-
droxyproline turnover was produced by
Flanagan (Boston). He incubated rat
metaphyseal bone slices in Krebs-Ringer
solution for up to 6 hours and studied
the time course of accumulation of
hydroxyproline in the media. An early
exponential release was attributed to
solubility, and a linear component was
attributed to new synthesis and release
with resorption. Using labeled proline
it was shown that there was no signifi-
cant pool of free intracellular proline
and that the rate of release of labeled

_hydroxyproline in the medium rose ex-

ponentially for 3 hours and then con-
tinued linearly for at least 6 hours.
Russell (Oxford and Davos)- infused
3’5'-cyclic AMP into the renal arteries
of ten thyroparathyroidectomized dogs.
They were able to demonstrate a large
increase in phosphorus excretion from-
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the infused kidney after a few minutes
at cyclic AMP concentrations from
10~* to 10-°M. This work provided
additional evidence for the intermedi-
ary role of cyclic AMP in the action of
parathyroid hormone on the kidney.

Finally, there was some light from
Sledge (Massachusetts) on the subject
of heparin and related compounds in
the release of lysozome from embryonic
cartilage. A flourishing finish to a suc-
cessful symposium in which old sub-
jects were aired once again and one or
two promising new starters stumbled
under questioning.

The proceedings of this symposium
are published in the supplement to vol-
ume 2 of Calcified Tissue Research.

B. E. C. NorRDIN
F. G. E. PAUTARD
The Medical School, Leeds
University, Leeds 2,
Yorkshire, England

Calendar of Events
Courses

Electron Microscopy in the Biological
Sciences, Boston, Mass., 15-27 June. This
is the 11th session of a 2-week intensive
program in the preparation of biological
materials as electron microscope speci-
mens, electron microscopy, and interpreta-
tion of results. Designed for doctoral level
investigators who wish to use the electron
microscope in their research, but who have
little or no experience in the field. Ad-
vanced graduate students will be con-
sidered. Limited to 12 students. (Prof.
Clifford Youse, Center for Continuing
Education, Northeastern University, 360
Huntington Ave., Boston 02115)

X-ray Diffraction Theory and Practice,
Chicago, HI., 16-20 June (elementary)
and 23-27 June (advanced). The elemen-
tary course will include the study of
physics of x-rays, elementary crystallog-
raphy, elements of x-ray diffraction theory,
techniques of x-ray diffraction analysis,
procedures and interpretation of Xx-ray
powder diagrams, elementary indexing
procedures, identification of unknown
substances, and precision lattice param-
eter determination. The advanced course
will include sessions on the reciprocal lat-
tice concept, development of theory for
x-ray intensity, single-crystal techniques,
Laue method, the rotating crystal tech-
nique, preferred orientation, and quantita-
tive analysis. Tuition for each course is
$250, or $400 for both (Prof. Paul Gor-
don, Metallurgical Engineering Depart-
ment, Illinois Institute of Technology,
Chicago 60616)

Marine Sciences. Courses will be offered
at Cape Henlopen Marine Laboratory
during the summer of 1969. Marine biol-
ogy, coastal vegetation, geology of Recent
sedimentary environments, and engineer-

25 APRIL 1969

Quick-Change
Artists

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

Look at the choice:

Low-cost throw-aways you attach to a faucet. 5 to 25 gph “Bantam”
lab units with a purity meter on top (more informative than color
changes or “idiot lights™'). Portable “'Suprcartridges'” for pressures
to 100 psi, flow rates to 3,000 gph. Standard; mixed-bed; organic,
oxygen or cation removal; special types. We make them all. And
many of our larger cartridge demineralizers offer the options of
disposal, reactivation by Barnstead, or regeneration in your plant.
Write for the complete story on the industry’'s most complete line of
cartridge demineralizers. The Barnstead Company, A Division of
Ritter Pfaudler Corp., 225 Rivermoor Street, Boston, Mass. 02132,

BBarnstead

OF RITTER PFAUDLER C ON

Circle No. 28 on Readers’ Service Card 469



‘lnl‘luul
o 5 10

Mettler
Top-Loading Balances...

tell what
a sample weighs
while you're
weighing it

You just cannot weigh any faster or
any easier than with a Mettler top-
loading balance. Place your sample
on the pan. Then read the weight.

Even if you are filling a container
to a target weight, Mettler’s helpful
filling guide shows the approximate
weight on the pan throughout the
filling . . . without interruptions.

Newest of the Mettler top-loaders
is Model P162. It weighs up to 160
grams with a precision of =1 mg.
And, like other Mettler top-loaders,
provides digital and analog read-
out. Your new people will get the
same precise results as the head
of the department.

Select the exact balance you need
for your work from 16 Mettler top-
loaders. Besides their most impor-
tant use in weighing unknowns,
they may also be used for check-
weighing, weighing-in, batching,
and weighing objects below the
balance.

We'd like to show you our top-
loaders in your lab, or send you
our catalog. For demonstration or
details, write: Mettler Instrument
‘Corporation, 20 Nassau Street,
Princeton, New Jersey 08540.

Y/ V& v A

Circle No. 86 on Readers’ Service Card

ing in a coastal environment will be pre-
sented during the first term; marine
biology, physical oceanography, “marine
botany, and tidal marsh studies will be
presented during the second term. These
courses will be appropriate for graduate
students, undergraduates, and teachers.
(Dr. Harry W. Wells, Department of Bio-
logical Sciences, Marine Laboratories,
University of Delaware, Newark 19711)

Experimental Pathology, Cambridge,
Mass., 16-27 June. Is intended for
M.D.s and Ph.D.s in the biomedical
sciences who desire to obtain a broad
survey of the field of experimental pathol-
ogy, or to refresh their knowledge in
specified aspects of the field. Applications
will also be considered from experienced
technical personnel without doctoral de-
grees sponsored by their professional
institutions. Registration limited to 25 full
participants ($250) and 25 associate par-
ticipants ($150), to be chosen by a fac-
ulty committee on the basis of background
and experience. (Dr. F. Homburger, Bio-
Research Institute, Inc., 9 Commercial
Ave., Cambridge 02141)

Bio-Medical Telemetry, San Diego,
Calif., 25-28 June. Is designed to intro-
duce physicians, scientists, and engineers
to this field; to present enough information
for them to incorporate telemetry in their
own research and to provide sufficient
background in electronics for them to
select equipment and recognize proper
performance. Demonstrations, displays
(including instrumented experimental ani-
mals), motion pictures, and slides will be
used to make these diverse matters more
graphic. Fee: $125 for professionals; $60
for graduate students. Deadline for appli-
cations: 2 June. (Mrs. Pat Austin, Uni-
versity Extension, P.O. Box 109, La Jolla,
Calif. 92037)

National Meetings
May

3. American Soc. for Clinical Nutrition,
Atlantic City; N.J, (A. B. Eisenstein, 818
S. Meramec Ave., St. Louis, Mo. 63105)

3. American College of Psychiatrists,
Bal Harbour, Fla. (M. Sabshin, P.O. Box
6998, Chicago, Ill. 60680)

4-5. American Soc. for Clinical In-
vestigation, Atlantic City, N.J. (D. H.
Nelson, Latter-Day Saints Hospital, Salt
Lake City, Utah 84103)

4-6. American Soc. for Adolescent Psy-
chiatry, Miami Beach, Fla. (H. D. Staples,
24 Green Valley Rd., Wallingford, Pa.
19086)

4-7. American Inst. of Chemical Engi-
neers, 65th natl. mtg., Cleveland Ohio.
(The Institute, 345 E. 47 St.,, New York
10017)

4-7. American Mining Congr., Pitts-
burgh, Pa. (The Congress, 1100 Ring
Building, Washington, D.C. 20036)

4-8. American Soc. of Brewing Chem-
ists, Baltimore, Md. (Executive Secretary,
The Society, 501 N. Walnut St., Madison,
Wis.)

4-8. Soc. of Plastics Engineers, 27th,
Chicago, Ill. (Director, Member Activities,
The Society, 65 Prospect St., Stamford,
Conn.

4-9. Electrochemical Soc., New York,
N.Y. (The Society, 30 E. 42 St., New
York 10017)

5-8. Aerospace Dynamic Balancing, 2nd
symp., San Francisco, Calif., (G. E.
Henning, Boeing Co., P.O. Box 3868,
Mail Stop 85-93, Seattle, Wash. 98124)

5-6. Theory of Computing Symp., Ma-
rina del Ray, Calif. (M. A. Harrison,
Dept. of Computer Science, Univ. of
California, Berkeley 94720)

5-7. Instrumentation Soc. of America,
Aerospace Instrumentation Symp., Las
Vegas, Nev. (E. K. Merewether, Com-
puter Operations, Wyle Systems, 128
Maryland St., El Segundo, Calif.)

5-7. American Gynecological Soc., New
Orleans, La. (D. J. Lund, Univ. of Roch-
ester Medical Center, 260 Crittenden
Blvd., Rochester, N.Y. 14620)

5-7. Practical Applications of Radio-
isotopes to Industry, Pullman, Wash. (R.
M. Chatters, Washington State Univ.,
Pullman 99163)

5-8. Society of Aeronautical Weight
Engineers, 28th, San Francisco, Calif.
(C. R. Pullen, Aerospace Corp., P.O. Box
95085, El Segundo, Calif, 90045)

5-8. Aerospace Medical Assoc., 40th,
San Francisco, Calif. (D. I. Fryer, British
Embassy, 3100 Massachusetts Ave., NW,
Washington, D.C. 20008)

5-8. Metal Powder Industrial Federa-
tion and American Powder Metallurgy,
Inst., 25th, New York, N.Y. (P. K. John-
son, Metal Powder Industries Federation,
201 E, 42 St., New York 10017)

5-8. Radiation Biology of the Fetal and
Juvenile Mammal Symp., Richland, Wash.

(M. R. Sikov, Biology Dept., Battelle-
Northwest, P.O. Box 999, Richfand
99352)

5-9. American Psychiatric Assoc.,

125th, Bal Harbour, Fla. (Public Informa-
tion Officer, 1700 18th St., NW, Washing-
ton, D.C. 20009)

6-7. Conference on Waste Management
and Disposal for the Food Processing In-
dustry, University Park, Pa. (J. O. Keller
Conf. Center, Pennsylvania State Univ.,
University Park 16802)

6-8. Frequency Control Symp., Atlantic
City, N.J. (Director, Electronic Compo-
nents Lab., U.S. Army Electronics Com-
mand, Fort Monmouth, N.J. 07703)

6-8. Industrial Waste Conf., Lafayette,
Ind. (D. E. Bloodgood, Sanitary Engi-~
neering, Purdue Univ., Lafayette 47907)

6—8. Microfilm Assoc., 18th natl., Bos-
ton, Mass. (G. D. Hoffman, Eastman
Kodak Co., 343 State St., Rochester, N.Y,
14650)

7-9. American Assoc. of Genito-Uri-
nary Surgeons, Pebble Beach, Calif. (H.
M. Spence, 4105 Live Oak St., Dallas, Tex.
75221)

7-10. American Assoc. for Child Care
in Hospitals, Ann Arbor, Mich. (D. E.
Lidgard, University Hospital, Univ. of
Michigan Medical Center, Ann Arbor
48104)

7—-10. Association of University Radiol-
ogists, San Francisco, Calif. (A. Gotts-
chalk, 950 E. 59 St., Chicago, Ill. 60037)

8-10. Breast Cancer, natl. conf., Wash-
ington, D.C. (R. N. Grant, The Con-
ference, 219 E. 42 St., New York 10017)

8~10. American Assoc. for the History
of Medicine, Baltimore, Md. (C. W. Bode-
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Photomicrography can be simple and sharp.
Let us show you how with the AO Microstar.

When you team an AO Series 10
Microstar* Microscope with a
Polaroid® camera, the result is
instant 314" x 414" or 4" x 5" photo-
micrographs in color or black and
white. What could be more simple ?

Or you may prefer 35mm photo-
micrographs—the AO Microstar
Microscope gives you a choice of
magnifications and field coverages.

And you can use the new 4" x §”
camera back adapter designed for
cut-film holders or for the Polaroid
# 500 accepting individual 4” x 5’
Polaroid film packets.

To simplify matters further, all
can be used interchangeably with
the same lens/shutter assembly.
Cameras and visual systems are
precisely parfocal. As you focus
through the binocular portion of

the microscope, the specimen is
simultaneously brought into the
same critical focus at the film plane.

Your photomicrograph is sharp
through the full range of magnifica-
tions. That’s because the Microstar’s
pacesetting infinity-corrected optical
system produces improved definition,
color correction, flatness of field—
outstanding image quality.

The AO Microstar Microscope

offers you a wide camera selection

and makes photomicrography
simple. We’ll prove it in your own
laboratory. Just ask us over, and we’ll
also be glad to demonstrate other
exclusives: Autofocus stop,

viewing screen, dual viewing.

Before we set a date, you may

want to get a copy of our brochure,
free for the writing.

*Registered Trademark American Optical Company

a) 35mm Camera Back, 2.8X magnifica-
tion; b) 35mm Camera Back, 5X magni-
fication; ¢) 3% x 4Y4 Film Pack Polaroid
Camera Back; d) 4 x 5 Camera Back illus-
trated with # 500 holder.

@® by Polaroid Corporation

AMERICAN OPTICAL

® CORPORATION

SCIENTIFIC INSTRUMENT DIVISION » BUFFALO, N.Y. 14215
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World’s finest laboratory assistants

Forgive us. We're placing the
cart before the girl. These girls may

be the world’s next-to-finest lab-.

oratory assistants,butthe Labconco
carts are the finest.

That’s because they’ve beencare-
fully designed, styled, built, and
tested especially for the position of
laboratory assistant.

In all, we make 21 different kinds
of these special assistants. And
each does its own little thing—
from carrying chemicals to holding
scopes. Yet, they all have a great
deal in common.

There’s not a supermarket or
shop cart bolt or rivet among the
lot. Every Labconco cart is hand
welded for strength, durability, and
a clean, unbroken surface.

There aren’t any weak sisters on
this team, either. No matter what
kind of punishment your laboratory
can dish out, all 21 carts can take it.
They’re protected by a special,
light green, electrostatically applied
epoxy coating. It adheres uniformly
and permanently to all surfaces—
and it’s tough. Too tough to chip,
peel, or corrode.

This special coating is really our
secret weapon. It’s not only tougher
than stainless steel, nickel, chrome
platings or any of the other metals
and coatings we tested, it looks bet-
ter, it muffles sound better, it won’t
scratch or mar your walls, and best
of all it won’t cost you a fortune...
and a girl might.

For a fully illustrated catalog
of the complete line, contact
your laboratory supply dealer
or write Labconco Corporation,
8805 Prospect, Kansas City, Mis-
souri 64132.

...where new ideas become better products.
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mer, Biomedical History Dept., Univ. of
Washington  Medical School, Seattle
98105)

8-9. Military History, 3rd symp., U.S.
Air Force Academy, Colo. (Lt. Col. W.
Geffen, Dept. of History, U.S. Air Force
Academy, Colo. 80840)

9-10. Arthritis Seminar, Roanoke, Va.
(R. H. Brumfield, Jr.,, P.O. Box 1531,
Roanoke, 24007)

9-10. American Natl. Red Cross, 2nd
research symp., Washington, D.C. (G. A.
Jamieson, American Natl, Red Cross,
Washington, D.C. 20006)

11-14. Fluid Confrels Inst., Inc., Sea
Island, Ga. (P.O. Box 1485, Pompano
Beach, Fla. 33061)

11-15. Institute of Food Technologists,
29th, Chicago, Tll. (C. L. Willey, 221 N.
Lasalle St., Chicago 60601)

12-14. American Soc. for Gastro-
intestinal Endoscopy, Washington, D.C.
(V. M. Smith, 301 St. Paul Pl., Balti-
more, Md. 21202)

12-14. Workshop on Computer Stimula-
tion of Microbial Processes, Clemson, S.C.

(Office of Industrial and Municipal Rela-.

tions, Col'ege of Engineering, 109 Riggs
Hall, Clemson 29631)

12—15. Seminar on Physical and Chem-
ical Properties of Woodpulp Fibers, Ap-
pleton, Wis. (Technical Assoc. of the Pulp
and Paper Industry, 360 Lexington Ave.,
New York. N.Y.)

12-15. Mid-America Symp. on Spec-
troscopy, 20th, Chicago, Ill. (Illinois Inst.
of Technology Research Inst.,, 10 W. 35
St., Chicago, 60616)

12-15. American Urological Assoc.,
Inc., San Francisco, Calif. ‘W. P. Didusch,
1120 N. Char'es St., Baltimore, Md.)

12-16. American Industrial Hygiene
Conf., Denver, Colo. (The Assnciation,
14125 Prevost, Detroit, Mich. 48227)

12-16. Soc. of Photographic Scientists
and Engineers, Los Angeles, Calif. (The
Society, 1330 Massachusetts Ave., NW,
Washington, D.C. 20005)

12-17. American Assoc. on Mental De-
ficiency, San Francisco, Calif. (J. J.
Noone, 5201 Connecticut Ave., NW,
Washington, D.C. 20015)

13-16. Society for Experimental Stress
Analysis, Philadelphia, Pa. (P. Monchamp,
21 Bridge Sq., Westport, Conn. 06880)

14-16. Spring Joint Computer Conf.,
Boston, Mass. (A. Levine, 105 Newbury
St., Boston 02116)

14-16. American Helicopter Soc., 25th,
natl. forum, Washington, D.C. (K. C.
Mard, Sikorsky Aircraft, North Main St.,
Stratford, Conn. 06497)

14-17. American Gastroenterological
Assoc., Washington, D.C. (D. Cayer, 2240
Cloverdale Ave., Winston-Salem, N.C.
27103)

14-17. Society of Technical Writers
and Publishers, 16th, Washington, D.C.
(C. T. Youngblood, Suite 421, 1010 Ver-
mont Ave., NW, Washington, D.C. 20005)

15-16. Southern Textile Research Conf.,
Hilton Head Island, S.C. (G. F. Walz,
Proximity Print Works, Greensboro, N.C.
27405)

16. Symp. on Oil Pollution of the Sea,
Cambridge, Mass. (J. A. Fay, Room
30246, Massachusetts Inst. of Technology,
Cambridge 02139)

16—17. Nature and Function of Peroxi-
somes, New York, N.Y. (J. F. Hoff, Dept.
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of Chemistry, Queens College, Flushing,
N.Y. 11367)

18-19. Council of Bioclogy Editors,
Cambridge, Mass. (R. E. Gordon, Dean’s
Office, College of Science, Univ. of Notre
Dame, Notre Dame, Ind. 46556)

18-21. Institute of Electronic and Elec-

trical Engineers Power Industry Computer
Applications Conf., Denver, Colo. (W. D.
Trudgen, General Electric Co., 2255 W.
Desert Cove Rd., Phoenix, Ariz. 85029)

18-21. Radiation Research Soc., 17th,
Cincinnati, Ohio. (F. Smith, Biology Dept.
American Univ., Washington, D.C. 20016)

18-21. American Thoracic Soc., Miami
Beach, Fla. (Executive Secretary, 1790
Broadway, New York 10019)

18-22. National Tuberculosis Assoc.,
65th, Miami Beach, Fla. (J. E. Perkins,
1790 Broadway, New York 10019)

18-23. Conf. on Mass Spectrometry
and Applied Topics, 17th, Dallas, Tex.
(J. M. McCrea, c/o Applied Research
Lab., U.S. Steel Corp., Monroeville, Pa.
15146)

19-20. Rolamite Technology Seminar,
Chicago, Ill. (J. Weidman, III, Director of
Public Relations, Hamilton Watch Co.,
Lancaster, Pa. 17604)

19-21. Aerospace Electronics Conf.,
Dayton, Ohio. (J. E. Singer, 5704 Coach &
Four Dr. East, Kettering, Ohio 45440)

19-21. Imterdisciplinary Conf., 1st,
Houston, Tex. (M. A. Wright, Humble
Oil and Refining Company, Box 2180,
Houston 77001)

19-21. New Dimensions in Legal and
Ethical Concepts for Human Research,
New York, N.Y. (I. Ladimer, Mt. Sinai
Medical School, Fifth Ave. and 100 St.,
New York 10029)

19-23. Western Anesthesiology Conf.,
Salt Lake City, Utah. (J. Stringham, 11 S.
5th E., Salt Lake City 84106)

19-30. Selected Applications of Com-
puters in Engineering, Ann Arbor, Mich.
(Engineering Summer Conf., Univ. of.
Michigan, Chrysler Center, Dept. 58, Ann
Arbor 48105)

19-30. Numerical Methods, Optimiza-
tion Techniques, and Process Simulation
for Engineeers, Ann Arbor, Mich. (En-
gineers Summer Conf., Univ. of Michi-
gan, Chrysler Center, Dept. 58, Ann Arbor
48105)

20. Association for the Advancement
of Psychoanalysis, New York, N.Y. (M.
Lee, Public Relations Committee, The As-
sociation, 329 E. 62 St., New York 10021)

21-23. Symp. on Electron, Ion, and
Laser Beam Technology, Gaithersburg,
Md. (L. Marton, Natl. Bureau of Stand-
ards, Washington, D.C. 20234)

21-24. Acute Medicine, 3rd symp.,
Pittsburgh, Pa. (Postgraduate Medical
Program, Univ. of Pittsburgh, 1188 Scaife
Hall, Pittsburgh 15213)

22-23. 1EEE Workshop on Applied
Maenetics, Washington, D.C. (O. Kiltie,
Ballastran Corp., Executive Blvd., Fort
Wayne, Ind. 46808)

22-23. Diseases in Nature Transmis-
sible to Man, 19th southwestern conf.,
San Antonio, Tex. (S. S. Kalter, P.O.
Box 2296, San Armtonio 78206)

24-26. National Tuberculosis and Res-
piratory Disease Assoc.,, Miami Beach,
Fla. (J. E. Perkins, The Association, 1740
Broadway, New York 10019)

For the mini-price of $90, you can choose
from three compact, well regulated, con-
stant voltage/current limiting laboratory
power supplies. And, for only $25 more, 3
additional models are available with con-
stant voltage/constant current. We call
them BENCH supplies. :

These stable battery substitutes are pack-
aged in molded, high-impact plastic cases
with an interlocking feature for stacking.
They can be rack mounted with an ac-
cessory kit.

Check the following specs for proof of
quality at no sacrifice in performance.

Outputs ...................... 0-10V @ 0-1A, 0-25V
@ 0-.4A, 0-50V @ 0-.2A

Regulation .................. 4 mV, Load or Line
Ripple ......ccccocveereeneen. 200 xV rms/1mV p-p
(DC to 20 MHz)

Stability ............ 0.1% <45 mV for 8 Hours
Size ....oovervririnrcnireanns 3% "H x 5% "W x 7"D
HEWLETT 'zﬁ' PACKARD

POWER SUPPLIES

108 Locust Avenue

Berkeley Heights, New Jersey 07922 31901




For fractionation of
low molecular
weight solutes...

Sephadex-G-10

and
Sephadex-G-15
:
Sephadex G-10 and Sepha-
dex G-15 are new additions
to Pharmacia’s continuously
i expanding line of separation
products: gel filtration media
and ion exchangers. These
two products now open a new
area of fractionation of low
molecular weight substances
- such as peptides, amino acids,
I nucleotides and nucleosides.
. | The figures below give some
examples of the excellent sep-
aration properties of these
newest Sephadex types.

Diethylene
Tristhylene MW 108
glycolMw 150 5!
2 Tetrasthylene
glycol MW 194,
,Q_ Polyethylene
& | glycol MW 600
Z
w
(33
z
Q
(]
S0 60 70

80 80 95
EFFLUENT VOLUME ML

Fractionation of oligomers of ethylene gly-
cols on Sephadex G-10.

K1

Raffinose panose
Glucose

CONCENTRATION

e
9 9 100 105 110 115
B0 8 EFFLUENT VOLUME ML

Desalting of raffinose, maltose and glucose
on Sephadex G-15.

TECHNICAL DATA
Water

Fractionation

Particle
range regain
Type (molecular | (g H:O/g ( mi’cl::ne)
weight) - | dry gel)
Sephadex 40-120
G-10 up to 700 10X 0.1 (beads)
Sephadex ) 40-120
G-15 upto 1,500 [1.5*0.2 (beads)

For additional technical information, Including
booklet on Sephadex G-10 and G-15, write 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. or Canada should be directed
to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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25-27. Drug Information Assoc., De-
troit, Mich. (J. J. Harris, Public and Pro-
fessional Relations Committee, c/o Scher-
ing Labs, 1011 Morris Ave., Union, N.J.
07083)

25-29. National Conf. on Social Wel-
fare, 96th, New York, N.Y. (B. B. Shep-
herd, The Conference, 22 West Gay St.,
Columbus, Ohio 43215)

26-27. Rheumatoid Factors, New York,
N.Y. (H. Bartfeld, St. Vincent’s Hospital,
153 W. 11 St., New York 10011)

26-28. Symp. on Advances in Instru-
mentation for Air Pollution Control,
Cincinnati, Ohio. (A. P. Altshuller, Natl.
Air Pollution Control Administration,
5710 Wooster Pike, Cincinnati 45227)

26-28. IEEE Conf. on Laser Engineer-
ing and Applications, Washington, D.C.
(W. B. Bridges, Hughes Research Labs.,
3011 Malibu Canyon Rd., Malibu, Calif.
90265)

26-28. Advanced Marine Vehicle and
Propulsion Mtg., Seattle, Wash. (C. T.
Ray, Advanced Marine Systems, Boeing
Co., P.O. Box 3999, Mail Stop 32-51,
Seattle, Wash. 98124)

26-28. American Ophthalmological
Soc., Hot Springs, Va. (S. D. McPherson,
Jr.,, 1110 W. Main St,, Durham, N.C.
27701)

29-1. Congress on Medical and Re-
lated Aspects of Motor Vehicle Accidents,
New York, N.Y. (Secretariat, Internatl.
Assoc. for Accident and Traffic Medicine,
520 First Ave., New York 10016)

International and Foreign Meetings

May

26-30. Spectroscopy, 15th intern. collo-
quium, Madrid, Spain. (Secretary, XV Col-
loquium Spectroscopium Internationale,
Serrano 119, Madrid 6)

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

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

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

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

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

June

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

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

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

Infuse
unrestrained
animals
and patients

with 3 SAGE portable,
self-contained,
battery-powered
miniature
pumps

Sage Micro-Flow pumps permit
continuous, long term chemotherapy
of ambulatory patients and drug ex-
periments on unrestrained animals.

They operate by electrolysis. A
uniformly generated gas behind the
piston drives the syringe at the se-
lected rate.

Model 216, in a compact box
only 42" x 2” x 1”, provides flow rates
from 1 ml/¥% hr to 1 mi/24 hr and
has 10 ml capacity for infusions of
up to 10 days. Models 285 and 227
have capacities of 1 ml and 2% ml
respectively and can be attached to
all but the smallest laboratory animals.

Model 216 is priced at $215;
others at $125 and $145.

Write for technical data.

SAGE INSTRUMENTS, INC.

Subsidiary of Orion Research Incorporated

230 Ferris Ave., White Plains, N.Y. 10603
914 949-4121
Circle No. 87 on Readers’ Service Card
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4-6. Automated Analysis, intern. congr.,
Chicago, 111. (J. E. Golin, Technicon Corp.,
Ardsley, N.Y. 10502)

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

5. European Federation of International
College of Surgeons, London, England.
(F. P. Fitzgerald, 129 Harley St., London,
w.1) :

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

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

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

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

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

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

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

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

10-20. International Marine and Ship-
ping Conf., London, England. (Inst. of
Marine Engineers, 76 Mark Lane, London,
E.C.3)

11-13. Canadian Federation of Biologi-
cal Societies (Canadian Physiological Soc.,
Pharmacological Soc. of Canada, Canadian
Assoc. of Anatomists, Canadian Biochem-
ical Soc.), 12th, Edmonton, Alberta. (A.
H. Neufeld, Univ. of Western Ontario,
London, Ont.,, Canada)

11-14. Canadian Psychiatric Assoc.,
19th, Toronto, Ont. (W. A. Blair, 225
Lisgar St., Ottawa, Ont.)

14-20. Canadian Assoc. of Gastroenter-
ology, 8th, Toronto, Ont. (The Associa-
tion, 426 170 St. George St., Toronto 5)

15-18. Chemical Inst. of Canada, 19th,
Montreal, P.Q. (The Institute, 151 Slater
St., Ottawa 4, Ont.)

15-20. Canadian Anaesthetists Soc.,
20th, Toronto, Ont. (E. R. Campbell, 178
St. George St., Toronto 5)

15-20. International Data Processing
Conf., Montreal, Canada. (M. Rafferty,
Data Process Managing Assoc., 505 Busse
Highway, Park Ridge, T1l. 60068)

15-22. World Medical Assoc., 23rd,
Paris, France. (M. Poumailloux, Domus
Medica, 60 Blvd. de Labour-Maubourg,
Paris 15)

16-18. Thermophysics Conf., 4th, San
Francisco, Calif. (E. R. Streed, Vehicle
Systems Design Branch, NASA Ames Re-
search Center, N244-6, Moffett Field,
Calif. 94035)

16-21. Triennial Congr. of Intern. Fed-
eration of Automatic Control, Warsaw,
Poland. (Organizing Committee, Ul Cza-
ckiego 3/5, P.O. Box 903, Warsaw 1)

BAUSCHGS LOMB (9

ANALYTICAL SYSTEMS DIVISION

ored

continuous scanning

. over the entire 4000-400 cm™
range is just one of the unique fea-
tures of the Bausch & Lomb/Shimadzu
SPECTRONIC 270 IR Infrared Spectro-
photometer. An automatic grating- and-
filter interchange permits recording
absorption spectra continuously—with
no scanning stop. A vernier gives 10X
readability over the paper, there's a
3 slit program for automatic opera-
tion, and you can make manual ad-

L4

justments as well. You can get three
different size spectra — normal, 2:1
scale expansion on the T axis, and re-
duced for report writing. There's a 5X
wavelength scale expansion and a
choice of four scanning speeds—10,
20, 45, and 90 minutes.

Performance is outstanding, too. Ex-
ceptionally high resolution—0.8 cm™'
at 1000 cm™ (manually); £0.5% T
accuracy; 0.5% T reproducibility; and
very low stray light. Care to compare?
Write for our Catalog 39-6009, or in-
sist on a demonstration. Analytical
Systems Division, Bausch & Lomb,
75916 Bausch Street, Rochester, New
York 14602.

Spectronic 270 IR Infrared Spectrophotometer



01 mm
ACCURACY

PRIOR

MICRO-
MANIPULATOR

= Rapid, Accurate Positioning
= Excellent Repeatability
= 3-Dimensional Locating
= 5 Adjustment Controls

With a 5” diameter base for stability,
and a universal rotational height adjust-
ment plus 3 rack-and-pinion gearsets for
accuracy, this Prior Micromanipulator
is ranked among the finest in hand-
operated positioning instruments. Me-
chanical movements: 64 mm vertical,
28 mm forward horizontal, 65 mm tra-
verse horizontal, tilting traverse 360°;
2 mm vernier in all directions. With
micrometer drive, add 13 mm motion
with positioning indicated to 0.01 mm.
Net weight: 10 Ibs.

Model 935 Prior Micromanipulator $350
With micrometer drive .......... $402

Order directly from:

eric)l( sobotka
company, inc.

112 Finn Ct., Farmingdale, N.Y. 11735 (516) 293-9272
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BOOKS RECEIVED

(Continued from page 417)

Anopheline Mosquitoes of Malaya and
Borneo. J. A. Reid. Government of Ma-
laysia, 1968 (available from Embassy for
Malaysia, Washington, D.C.). xiv 4+ 520
pp., illus. Cloth, $15; paper, $10. Studies
from the Institute for Medical Research,
No. 31.

Another Look at Atlantis. And Fifteen
Other Essays. Willy Ley. Doubleday, Gar-
den City, N.Y., 1969. x 4 230 pp., illus.
$5.95.

Applied Mathematics for Engineering
and Science. Waris Shere and Garden
Love. Prentice-Hall, Englewood Cliffs,
N.J., 1969. xvi 4+ 672 pp., illus. $10.95.
Prentice-Hall Series in Technical Mathe-
matics.

Aromatic Character and Aromaticity.
G. M. Badger. Cambridge University
Press, New York, 1969. viii 4 136 pp.,
illus. Cloth, $6; paper, $1.95. Cambridge
Chemistry Textbook Series.

Around the World. A View from Space.
Rand McNally, Chicago, 1969. 128 pp.,
illus. $4.95.

Background Studies in Science Policy.
Projections of R & D Manpower and Ex-
penditure. R. W. Jackson, D. W. Hender-
son, and B. Leung. Science Council of
Canada, Ottawa, 1969 (available from the
Queen’s Printer, Ottawa). x 4+ 86 pp.,
illus. Paper, $1.25. Special Study No. 6.

Basic Equations and Special Functions
of Mathematical Physics. V. Ya. Arsenin.
Translated from the Russian edition by
S. Chomet. S. Doniach, English Transl. Ed.
Iliffe, London; Elsevier, New York, 1969.
viii + 364 pp., illus. $13.50.

Battelle Rencontres. 1967 Lectures in
Mathematics and Physics. Cecile M. De-
Witt and John A. Wheeler, Eds. Benjamin,
New York, 1968. xviii 4+ 558 pp., illus.
$14.50.

The Behavior and Physiology of Pinni-
peds. R. J. Harrison, Richard C. Hubbard,
Richard S. Peterson, Charles E. Rice, and
Ronald J. Schusterman, Eds. Appleton-
Century-Crofts, New York, 1968 xvi +
412 pp., illus. $12.

Bibliography of New Guinea Entomol-
ogy. J. L. Gressit and J. J. H. Szent-
Ivany. Entomology Department, Bernice
P. Bishop Museum, Honolulu, 1968. 674
pp. Cloth, $12.50; paper, $11.50. Pacific
Insects Monograph 18.

Bibliography of the History of Technol-
ogy. Eugene S. Ferguson. Society for the
History of Technology, Cleveland; M.L.T.
Press, Cambridge, 1968. xx 4 348 pp.
$12.50. Society for the History of Tech-
nology Monograph Series, No. 5.

The Biology of Marine Mammals. Har-
old T. Anderson, Ed. Academic Press,
New York, 1969. xiv 4 514 pp., illus.
$21.50.

The Biosynthesis of Deoxyribose. Peter
Reichard. Wiley, New York, 1968. x 4 82
pp., illus. $7.95. Ciba Lectures in Micro-
bial Biochemistry.

Body Composition in Animals and
Man. Proceedings of a symposium, Colum-
bia, Mo., 1967. National Acad. of
Sciences, Washington, D.C., 1968. viii 4
524 pp., illus. $13. NAS Publication 1598.

Boolean Methods in Operations Re-
search and Related Areas., Peter L. Ham-
mer (Ivinescu) and Sergiu Rudeanu,

BioQuest
Biological Cabinet

A new degree of protection for both the
worker and the work is now possible
through the use of controlled air flow pat-
terns in the cabinet. An air barrier js
formed at the access to the work area.
This air barrier separates and isolates the
work area within the cabinet from the out-
side environment, protecting both the
work area and the worker from airborne
contamination. The unique feature of the -
BioQuest Cabinet air barrier is the use of
HEPA filtered air channeled through the
polycarbonate view screen. A vertical air
pattern within the work area protects the
work from cross-contamination.

The cabinet complies with Federal Standard
No. 209a Class 100.

For further information
contact these
BioQuest distributors

* W. H. Curtin, Inc.

* Fisher Scientific Co.
* Matheson Scientific
* Scientific Products
* Van Waters & Rogers, Inc.

BioQuest, P.O.Box 243, Cockeysville, MD 21030

IN CANADA: Becton. Dickinson & Co.. Canada. Lid. Clarkson, Omario
Sioduest. BBL. Falcon Plastocs and B3] are trademarts 530
Circle No. 85 on Readers’ Service Card
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Springer-Verlag, New York, 1968. xvi +
332 pp., illus. $11.50. Econometrics and
Operations Research, vol. 7.
Bureaucracy in Education. James G.
Anderson. Johns Hopkins Press, Balti-
more, 1968. xxii 4+ 218 pp., illus. $7.
Calculus II. Albert A. Blank with the
assistance of Florence L. Elder and Clar-
ence W. Leeds III. Houghton Mifflin, Bos-
ton, 1969. x 4+ 294 pp., illus. $6.25.
Calculus with Analytic Geometry. Paul
K. Rees and Fred W. Sparks. McGraw-
Hill, New York, 1969. xiv 4+ 626 pp.,
illus. $10.95.
Cell Structure. An Introduction to Bio-

logical Electron Microscopy. Peter G. -

Toner and Katharine E. Carr. Williams
and Wilkins, Baltimore, 1968. xii -} 192
pp., illus. $10.75.

Champ Cristallin et Luminescence. Ap-
plications de la Théorie des Groupes 2 la
Luminescence Cristalline. Daniel Curie.
Gauthier-Villars, Paris, 1968. viii 4 364
pp., illus. Paper, 68 F. Monographles de
Chimie Physique.

Chemistry Problems and How To Solve
Them. Paul -R. Frey. Barnes and Noble,
New York, ed. 7, 1969. xvi 4 288 pp.,
illus. Paper, $1.95. College Outline Series.

Circuit Design of Digital Co

mputers.
Joseph K. Hawkins. Wiley, New York,

1968. xii 4+ 516 pp., illus. $17.50,

" A Classification of the Major Gronps
of Human and Other Animal Viruses.

Burton I. Wilner. Burgess, Minneapolis,
ed. 4, 1969. x -+ 250 pp., illus. $7.50."

Clinical “Interpretation of Laboratory
Tests. Raymond H. Goodale and Frances
K. Widmann. Davis, Philadelphia, ed. 6,
1969. xii + 568 pp., illus. $11.50.

Clinical Toxicology of Commercial
. Products. Acute Poisoning. Marion N.
Gleason, Robert E. Gosselin, Harold C.
Hodge, and Roger P. Smith. Williams and
Wilkins, Baltimore, ed. 3, 1969. xii 4
1539 pp., illus. $24.50.

Comparative Nutrition of Wild Animals.
Proceedings of a symposium, London,
1966. M. A. Crawford, Ed. Published for
the Zoological Society of London by Aca-
demic Press, New-York, 1968. xxii + 430
pp., illus. $19.50. Symposia of the Zoo-
logical Society of London, No. 21.

Composition of Peripheral Nerves. Ian
A. Boyd and Mary R. Davey. Livingstone,
Edinburgh, 1968 (U.S. distributor, Wil-
liams and Wilkins, Baltimore). viii 4+ 58
pp., illus. 4 4 plates. $7.50.

Comprehensive Index of API“-TRC

Selected Data on Thermodynamics and

‘Spectroscopy. Thermodynamics Research
Center, Texas A & M University, College
Station, 1968. xx + 508 pp. Paper, $14.
TRC Publication 100.

A Critique of Relativity. Jonas Sepetys.
Philosophical Library, New York, 1968.
64 pp., illus. $3.50.

Cultural Chronology of the Gulf of
Chiriqui, Panama. Olga Linares de Sapir.
Smithsonian Institution Press, Washington,
D.C., 1968 (available from the Superin-
tendcnt of Documents, Washington, D.C.).
xvi 4 120 pp., illus. 4 20 plates. $4.50.
Smithsonian Contributions to Anthropol-
ogy, vol. 8.

Dental Biochemistry. Eugene P. Lazzari,
Ed. Lea and Febiger, Philadelphia, 1968:
X + 222 pp., illus. $8.50.

Desert Biology. Special Topics on the
Physical and Biological Aspects of Arid
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 height of 16”. Made of stainless steel,
~ the water bath is 8"x10” x4” deep.
~ An automatic thermoregulator controls
~ temperature to within 0.2°C accuracy.
~ This new instrument is useful as a source
~ of heat for rotary evaporators, for distil-
~lation procedures and for certain appli-

new from Buchler* e

THERMO-LIFT"

CONTROLLED HEATING BATH

The new Thermo-Lift is a combination
of a lift and a temperature controlled
- water bath that may be adjusted from a
- minimum height of 8” to a maximum

cations where flexibility in operational
height is required. The versatile Thermo-
Lift may be moved quickly and easily

- from one application to another.

GUCHLER BJE;:ITEEEP?NS'i'RUMEKJTS INC.
' 'sTH“MEm 1327 18TH STREET, FORT LEE, NEW JERSEY 97024

SEND FOR BUI.I.ETINS SPE-1060A and SFE-10008
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The
envionmental

controls

yOu need
Can be within
your budget.

6¢ bri
Honl:';?:e fsu new brochure.

No need to jeopardize your testing with
inadequate instrumentation. Honeywell offers
a broad range of controls for humidity,
temperature, light, sound, other variables.
From sensor to final control element, all are
compatible instruments whick can be
combined into the exact system you want.
The precision, the accuracy you need cost
only a few dollars more.

How can Honeywell help solve your control
problems2 Mail the
coupon below for facts.
It will cost you only a
six-cent stamp.

Honeywell

AUTOMATION

Mr. Mel Beard,
Honeywell
Apparatus Controls Division, G2225
Minneapolis, Minn. 55408

Please send me your free brochure on
environmental controls.

NAME
TITLE
COMPANY.
ADDRESS

Circle No. 52 on Readers’ Service Card

Ultra=C 0]11
(-76°¢) (-96°

Model UC-540
96°C (- 140°F)

Model UC-105
76°C (—105°F)

Meet the coldest Kelvinator storage units. First the upright
UC-105. It takes 12 cubic feet of interior space down to —76°C.
Five interior shelves adjust in %” increments. And there are
six french doors inside for maintenance of accurate temperature,

Then see the UC-540, with 10 cubic feet of —96°C. It's got
stainless-steel sliding lids at counter height to double as extra
work space.

Both units have automatic alarm systems and 2" portholes to
accommodate recorders. Buy them now from Kelvinator, and
you'll get the best “Cold” you ever had.

For free fact file literature contact: Mr. J. E. Hirssig, Sales
Mgr., Kelvinator Industrial & Scientific Products (414) 682-0156.

Ketlvinator

621 QUAY STREET * MANITOWOC, WISCONSIN 54220

Circle No. 102 on Readers’ Service Card

CIVIL DEFENSE

The place of civil defense in the total picture of war and
peace is one of the most important and controversial prob-
lems confronting the American public today. A major ques-
tion at issue is whether an extensive shelter building program
will diminish or increase the possibility of a catastrophic
nuclear war. But the question cannot be discussed intelli-
gently without knowledge of a number of facts that only
the scientific community can provide. At the Berkeley meet-
ing of AAAS in 1965, scientists who had studied problems
relating to modern warfare and passive civil defense sys-
tems reported their findings. This book provides scientists
and the public with a clearer picture of what is known about
the possibility and feasibility of establishing an effective civil -
defense system against the weapons of modern warfare.

Editor: HENRY EYRING, University of Utah

144 pages, paperbound, 1966.

Price: $4.00, AAAS members’ cash orders: $3.50, _
AAAS Publications

1515 Massachusetts Avenue, NW
Washington, D.C. 20005
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Regions. Vol. 1. G. W. Brown, Jr.,, Ed
Academic Press, New York, 1968. xviii
- 638 pp., illus. $29.50.

Diodes, Transistors, and Integrated Cir-
cuits for Switching Systems. Robert Lyon-
Caen. Translated from the French edition
(Paris, 1965) by R. N. McDonough. Aca-
demic Press, New York, 1968, xiv -}- 400
Pp., illus. $19.50. Electrical Science Series.

Elements of Biological Science. William
T. Keeton. Illustrated by Paula DiSanto
Bensadoun. Norton, New York, 1969. xiv
4 592 pp. $7.95.

Enzymes—The Agents of Life. Dav:d
M. Locke. Crown, New York, 1969. viii
- 248 pp., illus. $5.95.

Epoxy Resin Technology. Paul F.
Bruins, Ed. Interscience (Wiley), New
York, 1968. x 4+ 286 pp., ilus. $16.50.
Polymer Engineering and Technology.

Ergodic Problems of Classical Mechan-
fcs. V. 1. Arnold and A. Avez. Benjamin,
New York, 1968. x 4+ 294 pp., illus.
Cloth, $14.75; paper, $6.95. Mathematical
Physics Monograph Series.

The Essential Writings of Erasmus Dar-
win. Desmond King-Hele, Ed. Hillary
House, New York, 1969. 224 pp. + 16
plates, $7.

Eternal Quest. The Story of the Great
Naturalists. Alexander B. Adams. Putnam,
New York, 1969. 512 pp. -+ 16 plates.
$10.95.

Excitons in Molecular Crystals. Theory
and Applications. D. P. Craig and S. H.
Walmsley. Benjamin, New York, 1968.
xiv 4 178 pp., illus. $12.95.

Exercise and Altitude. Ernst Jokl and
Peter Jokl, Eds. Karger, Basel, 1968. viii
+ 200 pp., illus. $13.90. Medicine and
Sport, vol. 1.

Fluid Logic in Simple Terms. Michael
J. Moylan. Transatlantic Arts, New York,
1968. 192 pp., illus. $7.25.

French for the Sciences. Colette Bri-
chant, Ed. Prentice-Hall, Englewood Cliffs,
NJ., 1968. xii + 132 pp. Paper, $2.95.

Fundamental Particle Physics. 1967 To-
kyo Summer Lectures in Theoretical Phys-
ics. Gyo Takeda and Yasuo Hara, Eds.
Syokabo Tokyo; Benjamin, New York,
1968. xii 4+ 180 pp., illus. $8.50.

Fundamentals of Electricity and Mag-
netism. Arthur F. Kip. McGraw-Hill, New
York, ed. 2, 1969. xxvi + 630 pp., illus.
$9.50. McGraw-Hill Series in Fundamen-
tals of Physics.

Gas Phase Chromatography of Steroids.
K. B. Eik-Nes and E. C. Horning.
Springer-Verlag, New York, 1968. xvi 4-
384 pp., illus.
.Endocrinology, vol. 2.

Generalized Integral Transformations.
A. H. Zemanian. Interscience (Wiley),
New York, 1968. xvi 4 304 pp. $16. Pure
and Applied Mathematics, vol. 18.

A Guide to Spiders and Their Kin.
Herbert W. Levi and Lorna R. Levi. Illus-
trated by Nicholas Strekalovsky. Golden
Press, New York, 1968. 160 pp. Paper, $1.
Golden Nature Guide.

Handbook of Physiology. A Critical,
Comprehensive Presentation of Physiologi-
cal Knowledge and Concepts. Section 6,
Alimentary Canal. Vol. 5, Bile; Digestion;
Ruminal Physiology. Charles F. Code et
al., Eds. American Physiological Society,
Washington, D.C., 1968 (distributor, Wil-
liams and Wilkins, Baltimore). viii -4 pp.
2347-2922, illus. $30.
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Sharpens any blade in only 3 minutes

revolutionary PERMA-SHARP
MICROTOME KNIFE SHARPENER

At last!

a machine that quickly
transforms any knife, be it
badly chipped, large or small, into
a condition where it can be inserted
directly into a microtome

and produce first-

class sections.

IN LESS THAN 3 MINUTES BY
AN UNSKILLED OPERATOR!

Price $ 835.00 complete

F.0.B. Fairfield, New Jersey
WRITE FOR BROCHURE

Hacker Instruments

Box 646, West Caldwell, N. J. 07006 (201) 226-8450
. Circle No. B8 on Readers’ Service Card

$9.50. Monographs on

NE

Ulfrasoniclpipe“e & Glassware Cleaner

The new and easy way to clean glass!!

HEAT SYSTEMS-ULTRASONICS,
42 East Mall
Plainview, L.l.,

INC.

N.Y. 11803
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AN ADVANCED
OSMOMETER
ISFITTO BETRIED

we’'ll proveit.

Advanced Osmometers are the
most reliable instruments you
can buy to determine the osmo-
lality of solutions with greatest
accuracy. Eight models are avail-
able — each designed for vary-
ing laboratory requirements. Read
about them. Then try one in your
own laboratory and see for your-
self. Send the coupon today for
a free brochure and/or a trial.

@, AL ADVANCED

INSTRUMENTS, inc.
40 (enneth Street / 617 DEcatur 2-8200
Newton Highlands, Massachusetts, 02161

Mail to: Advanced Instruments, lnc.,
40 Kenneth Street, Newton Highlands,
Massachusetts, 02161

[ Please send the Free Osmometer
brochure.
[ Please arrange  an Osmometer

demonstration in my laboratory.

NAME
POSITION
ORGANIZATION
ADDRESS

STATE

TELEPHONE
- See Us at Booth H2 Clinical Investigation Meeting
Circle No. 79 on Readers’ Service Card
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Applied Mechanics,

Induced Representations of Groups and
Quantum Mechanics. George W. Mackey.
Benjamin, New York; Boringhieri, Torino,
;968, viii 4+ 168 pp. Cloth, $8.50; paper,

3.95.

Information Theory and Reliable Com-

munication. Robert G. Gallager. Wiley,

-New York, 1968. xvi 4+ 592 pp., illus.

$16.95.

Instrumental Methods of Chemical
Analysis. Galen W. Ewing. McGraw-Hill,
New York, ed. 3, 1969. xii + 628 pp.,
illus. $12.50.

An Interdisciplinary Index of Studies in
Physics, Medicine and Music Related to
the Human Voice. Twelve classifications
of references. Wallace Heaton and C. W.

Hargens, Eds. Presser, Bryn Mawr, Pa.,

1968. x 4 62 pp., illus. $6.

Interstellar Ionized Hydrogen. Proceed-
ings of the National Radio Astronomy
Observatory and Arecibo Ionospheric Ob-
servatory Symposium, Charlottesville, Va.,

'1967. Yervant Terzian, Ed. Benjamin,

New York, 1968. xii 4 776 pp., illus.
$15.

Introduction to Control Theory. With
Applications to Process Control. Lowell
B. Koppel.
Cliffs, N.J., 1968. xiv 4 466 pp., illus.
$13.50. Prentice-Hall International Series
in the Physical and Chemical Engineering
Sciences. .

Introduction to Meteorology. Sverre
Petterssen. McGraw-Hill, New York, ed.
3, 1969. xiv 4 338 pp., illus. $9.95.

Irreversible Aspects of Continnum Me-
chanics and Transfer of Physical Charac-
teristics in Moving Fluids. Symposia of
the International Union of Theoretical and

Parkus and L. I. Sedov, Eds. Springer-
Verlag, New York, 1968. xii 4+ 424 pp.,
illus. $28.

Keimlingshestimmungsbuch der Diko- |

tyledonon. Vera Csapody. Akadémiai
Kiadé6, Budapest, 1968. 288 pp., illus. $12.

Laboratory Anatomy of the Elementary
Chordates. Robert B. Chiasson. Brown,
Dubuque, Iowa, 1969. viii + 45 pp., illus.
Spiral bound, $1.95. Booth Laboratory
Anatomy Series.

y Anatomy of the Frog. Ray-
mond A. Underhill. Illustrated by Carl
Petterson and Lewis E. Jones. Brown,
Dubuque, Iowa, ed. 2, 1969. iv 4+ 43 pp.
Spiral bound, $1.95.

Lectures on the Numerical Solution of
Linear, Singular, and Nonlinear Differen-
tial Equations. Donald Greenspan. Pren-
tice-Hall, Englewood Cliffs, N.J., 1968. vi
+ 186 pp., illus. $6.95.

Lightning. Martin ' A. Uman. McGraw-
Hill, New York, 1969. xvi 4+ 272 pp.,
illus. $13.50. McGraw-Hill Advanced
Physics Monograph Series.

Mathematics in Architecture. Mario Sal-
vadori. Prentice-Hall, Englewood Cliffs,
N.J., 1968. xiv 4+ 178 pp., illus. $7.50.
Prentice-Hall International Series in Archi-
tecture,

Maximum Feasible Misunderstanding.
Community Action in the War on Pov-
erty. Daniel P. Moynihan. Free Press, New
York; Collier-Macmillan, London, 1969.
xxii 4 218 pp.. $5.95. Clarke A. Sanford
Lectures on Local Government and Com-
munity Life.

Men Met along the Trail. Adventures
in Archaeology. Neil M. Judd. University

Prentice-Hall, Englewood

Vienna, 1966. H.

Slabs get
better results.

Stabs permxt conﬁdent mpixcatwn For
‘the same reason. .

Slabs dont reqmre spema! tiensunm- {
eters. No memscus, no third-dimension |
-complications. |

N R sapidhy with. |
out artifacts. Because they're flat. |
l

i Slabs make two-dimensional electro- |
phoresis possible. Also because they're ﬁat

Slabs take less time to prepare. One
mold lakes the p!ace of all those mdmdual
tubes.

Slabs allow both continuous ancl d:s—
contmumzs gel anﬂ buffer systems. B

. L yﬂure mercly checking the purity of a
prote:n, the unevenness of cylindrical “discs”

 may be ummportam. But if quantitation and
accurate comparison aré among your basic |
‘goals in electrophoresis, youw'll probabiy du j
better wxlh ﬁat slabs.

We'd like to help you choose rationally.
Jusz call us collect and talk it over. Ask our |
Technical Service at (215) 382-9100.
‘write for detailed information on “Verti
Gel Electrophoresis.” E-C Apparatus Corp
_ration, 755 St. Marks Street, Ul versity Cit
'Phﬁadeiplua, Pa. 19104. o
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of Oklahoma Press, Norman, 1968. x
162 pp. + 32 plates. $5.

Mentalism and Objectivism in Linguis-
tics. The Sources of Leonard Bloomfield’s
Psychology of Language. Erwin A. Esper.
Elsevier, New York, 1968. x + 46 pp.
$12.50. Foundations of Linguistics, No. 1.

Microorgan’sms in Foods. Their Sig-
nificance and Methods of Enumeration.
F. S. Thatcher and D. S. Clark, Eds. Uni-
versity of Toronto Press, Toronto, 1968.
Xiv 4+ 234 pp., illus. $12.50.

Modern Methods in Plant Taxonomy.
V. H. Heywood, Ed. Report of a confer-
ence, Liverpool, 1967. Published for the
Botanical Society of the British Isles and
the Linnean Society of London by Aca-
demic Press, New York, 1968. xvi -+ 312
Pp., illus. $13.50. Botanical Society of the
British Isles Conference Report No. 10.

Nicole Oresme and the Med'eval Ge-
ometry of Qualities and Motions. A Trea-
tise on the Uniformity and Difformity of
Intensities Known as Tractatus de Con-
figurationibus Qualitatum et Motuum. Ed-
ited with an introduction, English transla-
tion, and commentary by Marshall Clagett.
University of Wisconsin Press, Madison,
1968. xiv 4 714 pp., illus. 4 8 plates. $15.

Nuclear and Particle Physics. Proceed-
ings of an institute, Montreal, 1967. B.
Margo'is and C. S. Lam, Eds. Benjamin,
New York, 1968. viii + 522 pp., illus.
$12.50,

Nuclear Sc’ence in Mainland China. A
Selected Bibliography. Chi Wang. Library
of Congress, Washington, D.C., 1968
(available from the Superintendent of
Documents, Washington, D.C.). viii 4+ 72
pp. Paper, 70¢.

Nutritional Diseases in Glasshouse
Tomatoes. K. W. Smilde and J. P. N. L.
Roorda van Eysinga. Centre for Agricul-
tural Publishing and Documentation,
Wageningen, Netherlands, 1968. 48 pp.,
illus. Fl. 17.50. :

Polymer Modification of Rubbers and
Plastics. American Chemical Society Sym-
posium, Chicago, 1967. Henno Keskkula,
Ed. Interscience (Wiley), New York, 1969.
viii -+ 256 pp., illus. Paper, $8. Applied
Polymer Symposia No. 7.

Powdered Vegetable Drugs. An Atlas
of Microscopy for Use in the Identification
and Authentication of Some Plant Ma-
terials Employed as Medicinal Agents.
Betty P. Jackson and Derek W. Snowdon.
Elsevier, New York, 1969. viii + 204 pp.,
illus. $11.50.

Principles of Organometallic Chem’stry.
G. E. Coates, M. L. H. Green, P. Powell,
and K. Wade. Methuen, London,
(U.S. distributor, Barnes and Noble, New
York). xii 4 260 pp., illus. Paper, $6.

Principles of Particle Accelerators. En-
rico Persico, Ezio Ferrari, and Sergio E.
Segre. Benjamin, New York, 1968. x +
310 pp., illus. $17.75.

Principles of Systematic Zoology. Ernst
Mayr. McGraw-Hill, New York, 1969.
Xiv + 434 pp., illus. $12.50.

Proceedings of the 18th International
Astronautical Congress, Belgrade, 1967.
Michat func, P. Contensou, G. N. Du-
boshin, and W. F. Hilton, Eds. Pergamon,
New York; Polish Scientific Publishers,
Warsaw, 1968. Vol. 1, Astrodynamics
Guidance and Control Miscellanea (x +
588 pp., illus. 4 44 plates); vol. 2, Space-
craft Systems Education (viii 4+ 514 pp.,
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1968

less than $180
per function...

HEAYTH UNIVERBAL BIGLY AL

PO T R LM E N

HEATH
Universal Digital Instrument

Now you only need one instrument, the
Heath EU-805A, to perform all these
functions: Frequency, Period, Time
Interval, Events count, Ratio, Integrat-
ing DVM, and Voltage Integrator. Com-
bining in one package a DC-12.5 MHz
Multi-Purpose Counter/Timer with a
0.05% accuracy Digital Voltmeter, the
new Heath/Malmstadt-Enke UDI offers
you unmatched versatility at less than
$180 per function! An original modular
design based on TTL IC’s plug-in cards
protects the instrument from obsoles-
cence.

The UDI features convenient fast cycl-
ing on slow time bases, continuous
summing function, memory, 0.1 s to
30 s display time, 6 digit readout plus
over-range.

The identical high-sensitivity (10 mV}
input comparators provide 1 M € im-
pedance, complete range of trigger
controls (including Automatic Mode),
oscilloscope monitoring of triggering
point and four levels of input attenua-
tion. Input pulse resolution is better
than 50 ns. Time bases range from 1 us
to 10 s and short term stability is
better than 5 in 109. Accuracy =1
count.

For full informa-
tion send for the
FREE NEW Scien-
tific Instrumenta-

abridged Manual Name

HEATH COMPANY, no;fszﬁ—@@

Benton Harbor, Michigan 49022

In Canada, Daystrom Ltd.

O Please send Free New Scientific Instrumentation Catalog.

[ Please send Manual EUA-800A, a special 250 pg. condensation of the

manuals which accompany Heath Digital equipment ... $3.50.

DVM section has Automatic Polarity,
5 x 10? @ input impedance on separate
1 V range (10 M @ on the others), four
ranges from 1 V to 1000 V, 10 uV
resolution, 0.1 s to 10 s integrating time
and V-F output available at rear panel.

The UDI is obviously the instrument
you need and it is obviously priced
right: $1250. Less DVM order EU-805D
at $940. DVM conversion pack costs
$340.

Many cards from the UDI may be used in the
Heath /Malmstadt-Enke Analog Digital De-
signer EU-801A:

The ADD permits the design of various an-
alog and digital circuits and instruments, by
plugging-in logic cards into its power, bi-
nary and timing modules. Solderless connec-
tions are made with ordinary wire and com-
ponents leads.

is available for
Address

$3.50.

1
|
|
|
|
I
|
|
|
|
I

State Zip.

|
|
|
|
|
tion Catalog. An I
|
|
|
1

Prices & specifications subject to change without notice, _ EK-264 4
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Now Published by @

JOURNAL OF
SURGICAL
RESEARCH

OFFICIAL ORGAN OF THE ASSOCIA-
TION FOR ACADEMIC SURGERY

edited by GEORGE ZUIDEMA
The Johns Hopkins Hospital, Baltimore,
Maryland

The Journal of Surgical Research
publishes original manuscripts
dealing with clinical and labora-
tory investigations essential to
the practice and teaching of
surgery. Under the editorship of
George D. Zuidema, the Journal
is now being published by Aca-
demic Press, Inc. A new Edi-
torial Board has been formed
and the scope of the Journal
broadened to include items of
general interest to a wide range
of surgeons and surgical investi-
gators.

TENTATIVE CONTENTS OF VOL-
UME 9, NUMBER 5:
Presidential Address, Association for
Academic Surgery Program-Supplement
Volume Announcement R. K. YOUNG-
ER, H. W. SCOTT, Jr., W. H. BUTTS,
and S. E. STEPHENSON Rapid Pro-
duction of Experimental Hypercholes—
terolemia and Atherosclerosis in the
Rhesus Monkey: Comparison of Five
Dietary Regimens. E. T. MAYS, Serum
Lipids in Human Cancer. W. L, BRUCK-
NER and WILLIAM P. LONGMIRE,
Wound Healing: A Local Reaction or
a Systematic Process? Experimental
Studles on Guinea Pigs. P. MUKERIJEE,
A. MEPHAM, S. WAPNICK, B. N.
DATI‘A and A. G. COX, The Effect of
Protein Deprivation on Ahmentary Heal-
ing. M. C. ROBSON and J. P, HEG-
GERS, Surgical Infection: II. The B-
Hemolytic Streptococcus. R. D. JONES,
MOTOICHI AKAO, and F. S. CROSS,
Bacteremia and Thrombus Accumulation
on Prosthetic Heart Valves in the Dog.
H. K. WRIGHT, T. POSKITT, J. C.
CLEVELAND and T. HERSKOVIC,
The Effect of Total Coleotomy on Mor-
phology and Absorptive Capacity of
Ileum in the Rat. T. AGISHI, J. TEM-
PLES and E. C. PIERCE 1II, Electrical
Stimulation of the Carotid Sinus Nerve
as an Experimental Treatment of Hyper-
tersion. S. GOLLUB, K. KANGWALK-
ALAI and C. SCHAEFER, Treatment
of Experimental Hemorrhage with Col-
loid-Crystalloid Mixtures. L. F. WIL-
LIAMS, Jr., A. H. GOLDBERG B. J.
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