IEEINN e
Vol. 168, No. 3936

AIVL




TIS Kitchen dishwasher IS fine for housenold crySal
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...t only Pulsonic 1S best for lab olassware!

Why settle for a dreary converted kitchen dishwasher
when you can have a washer scientifically designed for
laboratory glassware only?
The new PULSONIC by National Appliance offers you
stainless steel construction inside and out . . . separate
wash, rinse and final rinse cycles to rule out cross-
contamination . . . an exclusive high-frequency pulsing
action to help break loose hard particles without the s
S ] ; : A Heinicke Company
cavitation erosion danger of ultrasonic units. Best of all, 10855 SW Greenberg Road
the complete wash, rinse and final rinse cycle is only Portland, Oregon 97223

i inut t h - -
thirteen minutes, so that you can wash more lab glass District Sales Offices:

ware in less timel , 2720 River Road, Des Plaines, lllinois 60018
For complete information, contact your nearest P.0. Box 103, Cherry Hill, New Jersey 08034
National Appliance office. P.O. Box 10833, Los Angeles, California 92711
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Interference fringes as they appear
normally (top) and with double
images focused on tissue paper placzd
over the camera lens (bottom). Cat-
aract patients may see continuously
changing fringe patterns similar to
those patterns shown on the bottom.
See page 1240. [Daniel G. Green,



FABRI-TEK 1070

...more than just a signal averager

=2BEH- = I

NUMERICAL
DISPLAY

Both the address number
and data value are
displayed on the CRT for °
any selected coordinate
point. The selected
coordinate point is clearly
intensified on the analog
CRT display so that the
numerical values of
ordinate and abscissa can
be associated with a
particular position on the
analog plot. Changes in
the position of this
intensified point are
made with three
pushbuttons for fast, slow
and single step allowing
movement to the left

or right.
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COMPUTER
INTERFACE

The 1070 Signal Averager
may be interfaced to a
general purpose (GP)
computer to exploit the
best features of both
units. The hard-wire
programmed 1070 is easy
to operate since it needs
no programming except
switch selection, uses
memory storage more
efficiently, and provides
rapid data collection and
display. The GP computer
provides additional
memory and flexibility,
especially in arithmetic
processing. A software
package for taking

the fast Fourier transform
of stored data is
available from Fabri-Tek.

CONTINUOUS
DISPLAY

Slow sweep speeds or
infrequently occurring
fast sweeps make

it difficult to view the
memory contents in
order to monitor an
experiment’s progress.
With the SW-71
Continuous Display Sweep
Control plug-in, the
memory contents are
always displayed on the
CRT regardless of sweep
speed or sweep repetition
rate. Any small segment
of the display may be
expanded as much as
desired even while
acquiring data.

PLUG-IN CONCEPT

Fabri-Tek’s 1070 combines a main frame with plug-in
modules for specific input interfaces and data
acquisition requirements. Plug-ins are available for
spectrometer sweep stabilization control, pulse height
analysis, auto- and cross-correlation, high speed

(1 microsecond per sample) digitizing, time and
frequency histograms and a new X-Y sweep control
plug-in for parametric sweeping of the

independent variable.

DATA REDUCTION PROGRAM
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BUILT-IN DATA
REDUCTION

The 1070 permits
integration of memory
contents, addition or
subtraction of stored data
between memory
subgroups, and baseline
correction through
addition or subtraction of
a constant to (or from)
any selected memory
subgroup. Baseline
correction aids in
integration since the
integral curve might
otherwise be distorted by
input signal baseline
drift. Digital smoothing
by three-point running
averages and
differentiation are

useful options that can
be added at any time.

OTHER FEATURES...

All digitizers have input filters,
attenuators and d.c. level
adjustments, and all sweep control
units have adjustable trigger level
discrimination, trigger delay

and a wide range of sweep speeds.
The input signal may be monitored
for ease of set-up. Call or write

to discuss your specific application.

5225 VERONA ROAD « MADISON, WIS. 53711 « PHONE: 608/271-3333

Sales and Service: In Canada by Ahearn & Soper, Limited, 844 Cale-
donia Road, Toronto 19, Ont. Tel. (416) 789-4325 — Telex 02-2757.
Branches in Montreal, Vancouver, and Ottawa ... In EuroEe by Fabri-
Tek Instruments, Inc., 6000 Frankfurt 1, Eschersheimer Landstr. 34,
West Germany
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A highly improved silicone septum

has been formulated to provide long lasting performance at high tem-
peratures through continuous use. The Microsep F-138 Septa has a
Teflon* surface integrally bonded to the silicone to offer an inert
surface to the sample stream. To assure proper stabilization each
septum is washed in distilled water and given a prolonged high tem-
perature vacuum pack treatment. It's by far the best septa we've seen.
The F-138 is available in nine standard sizes and is available from
authorized dealers or Hamilton Company, P.O. Box 307, Whittier,
California 90608.

*Dupont reg. trademark

Repeatable Precision: Microsep F-138 Septa
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If you care about results, let Gelman take care of you with Immuno-
electrophoresis and Immunodiffusion kits. These kits contain all the
precision tools necessary for accurate, reproducible immunoplates.

Order your care package from your local laboratory products dealer.

Gelman Immunoelectrophoresis Kit Catalog No. 51446, $417.25
includes: ® Immunoelectrophoresis Punch Set ® Leveling Table Set
# Lintless Paper Strips # Frame Holder # Gel Knife # Slide Lifter
% Staining and Rinsing Tanks € Suction Needle ® Glass Slides & High-
Resolution Buffer & Agar € Microporous Wicks # Immuno Frames
#® Tongs % Procedures Manual

Gelman Immunodiffusion Kit Catalog No. 51445, $406.80
includes: # Immunodiffusion Punch Set € Frames # Leveling Table
Set & Frame Holder ® Tongs # Glass Slides # Suction Needle & Slide
Lifter € Lintless Paper Strips @ Staining and Rinsing Tanks # Agar
& Procedures Manual

Qv

GELMAN INSTRUMENT COMPANY < Ann Arbor, Michigan 48106

/N4
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Carl Zeiss, Inc.

Dept. Elo-5

444 Fifth Avenue
New York, N.Y. 10018

Gentlemen:

[] Please send me your free booklet ‘‘How to Operate the World's Easiest-to-Operate Electron Microscope.’
[ Please have a technical representative call to give me complete information on installation, service and price.

Name Title

Institution
Address
City State Zip

’ H The new ZEISS EM-9S is the electron microscope for
The World S eaSIeSt_to_use researchers and teachers interested in electron micro-
scopic studies, not electron microscopes. It is the

electron mlcroscope easiest-to-operate, most foolproof instrument on the

market. To show you, or your students, just how easy it

iS the new is, we've put together a little booklet that illustrates

every step of the operation. It shows such features as:

Z H EM 98 (1) The fully automatic camera system—just moving
eISS = . one lever closes the shutter, moves the screen out of
the beam path, reads the electron density directly (a

spot reading, not an integration), opens the shutter for

the correct length of time, closes the shutter, super-

imposes the exposure number photographically on the
film, and changes the negative. A red warning light

. shines directly into the binocular to indicate when the
This free booklet film magazine s empty:

(2) The foolproof airlock—it lets you change speci-

ShOWS just hOW _ 210?:' i;ln:je?: dtl;?:n;;’)s.seconds, with one hand, sitting
easy it is.

(3) The standard-equipment, multiple (21 holes)
thin-metal film aperture—specially made for all EM-9
models, it assures care-free use over prolonged periods
of time.

When you've been sitting in the dark for hours, fight-
ing specimens whose preparation has followed Murphy's
Law, you'll appreciate these and the other features of
the EM-9S that enable you to concentrate entirely on the
screen, not on the machineﬂry.

Combine all this with 7A point-to-point resolution, a
magnification range from 0 to 60,000x, small size and
low price, and you have an instrument that is really in
a class by itself.

Fill in the coupon and we'll rush you the free booklet
and any other data you may wish on the EM-9S.

Nationwide Service.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.
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avoid errors,
and save money!

L/l pipetting, diluting, mixing, and filtering instruments do just that!
They are leak-proof and odor-proof.You never touch dangerous
reagents such as acids, alkalies, and chlorinated hydrocarbons,
nor do the pollutants in the laboratory reach your reagents.

The high precision stated below is guaranteed. And every
instrument is priced to suit even the most stringent budgets.

1.-2. Automatic REPIPETS®
and Dilutors

I

3. L/1 LABQUAKE

4. STAT-FILTER 5. GRUNBAUM PIPET

~5

snap on press into clear filtrate

tilter test tube 11
in plunger

1.-2. Automatic REPIPETS® and Dilutors. These unique instru-
ments pipet, dilute and dispense with a guaranteed accuracy
of 1% and a reproducibility of 0.1%. PYREX® L/| REPIPETS
and Dilutors are of one piece, fused glass construction with no
connections —eliminating any chance for leaks. L/I's instru-
ments can fit directly on your reagent bottles, 2 ounce and
larger. Any reagent can be handled. All amber instruments are
supplied for your labile reagents. Use L/I LAMBDA-DIALS® to
increase precision to 1% at 10 lambdas! L/| stocks REPIPETS
and Dilutors in ¥2, 1, 5, 10, 20, and 50 ml sizes, each adjustable
from zero to full capacity. Square amber liter bottles optional
at N/C. Instruments to fit your reagent containers $10 extra.

Prices: REPIPETS, $52.50; Dilutors, $99.50. Micro and macro
Teflon® tips included.

3. L/I LABQUAKE™. A silent, small, submersible tube rocker
and rotator for all sizes of tubes, % ” to 1%2” diameter. Occu-
pies only 22 x 10 x 4 inches when fully loaded with 14 tubes.
LABQUAKE has 28 tube positions altogether that accommo-
date clips to hold tubes of varying sizes. Adjustable bracket
holds LABQUAKE fully or partially submerged in water bath.

Price: LABQUAKE (patent pending), for 110-120 VAC, furnished
with (14) 13 mm and (14) 16 mm clips, $59.50. Maximum

capacity, 250 ml. Other clips may be substituted.

4, STAT-FILTER®. For instant filtration by high pressure or
vacuum—in the palm of your hand. You get crystal clear fil-
trates within 3 seconds after precipitates form. All precipitates
over 10 microns are retained with no possibility of remixing
after separation. The versatile STAT-FILTER uses disposable
polypropylene test tubes and plungers, making it suitable for
any filtration. Inexpensive demonstration kits are available.

Price: complete STAT-FILTER SYSTEM,; including 3 plungers,
100 disposable polyethylene filters and test tubes, and 25
test tube closures, $38. Demonstration STAT-FILTER kit
with 1 plunger, 10 filters, 7 test tubes and 3 closures, $9.00.

5. GRUNBAUM® PIPETS (The Perfect Pipet). The versatile
GRUNBAUM micro-pipet aliquots, dilutes, transfers, and stores
reagents. It's self-adjusting, self-filling, non-dripping and self-
cleaning (sample B washes out sample A). Guaranteed accu-
racy: 5 ul, =3%, 10 and 20 ul, =2%; 25 ul and larger, =1%.
Guaranteed reproducibility: 0.1% at 100 ul. Sizes stocked for
immediate delivery: 1, 2, 3, 4, 5, 10, 15, 20, 25, 50, 75, 100, 150,
200, 250, 300, 400, and 500 ul. Other sizes on request,

Prices: 1 through 5 and 75 ul, $7. All others $6.

Order from Labindustries or your distributor.

% LABINDUSTRIES

The Error Eliminators

1802 M Second Street « Berkeley, Calif. 94710 - Phone (415) 843-0220 - Cable: LABIND, Berkeley, Caiif. (USA)

1142 Circle No. 24 on Readers’ Service Card

Circle No. 17 on Readers’ Service Card —>



after

you show

why it works, put
the top back on

and show
how it
works

it's the
Coleman Model 295
Spectrophotometer

Coleman introduces a precise, reliable analytical instrument with
a removable top that lets you teach, and your students /earn
the principles of spectrophotometry. The Coleman 295 sets a
new standard for science teaching.

The new Model 295 has a lift-off top case which permits you
to display the self-contained power supply, study the printed
circuit board, demonstrate the optical bench. You can dra-
matically show and explain to your students exactly why and
how the instrument functions.

You can demonstrate easily because all operating compo-
nents are accessible and easy to remove and replace. You can
even operate the Model 295 with the top off!

Then, put the top back on and you're ready to perform all the
spectrophotometric analyses you want. .. showing your students
exactly what to do and how to use a spectrophotometer. Sim-
plicity of operation is one of the most attractive advantages of this
rugged, solid-state instrument. It has a large, 5%2" wide meter
scale for easy readability, 35 nm constant bandpass, fine eche-

lette diffraction grating, and 400 to 700 nm wavelength range.
Model 295 can be precisely calibrated in less than a minute.

The new Model 295 accommodates 15 kinds of Coleman
macro and micro cuvettes and the Coleman Vacuvette™
Assembly (a complete system for rapid sample handling).

Best of all .. . Coleman’s Model 295 is priced at a remarkably
low $295—there is no other instrument available for teaching
spectrochemistry anywhere else today with all these features.
This great new instrument is in a class by itself.

“VISIT COLEMAN BOOTH 338 & 339 ASMT MEETING”
Write today. Request Bulletin $-341

PERKIN-ELMER

Coleman Instruments Division ¢ The Perkin-Elmer Corporation
42 Madison Street * Maywood, lllinois 60153



LA UNITRON

FREE MIICROSCOPE BUYING GUIDE

Shown here in miniature are just some of the informative brochures
which comprise the UNITRON Catalog . . . your buying guide to quality
microscopes at prices within your budget. Whether your application
is routine laboratory analysis, advanced biological research, or
industrial quality control, you will find the instrument you need
in UNITRON's complete line.

A UNITRON MICROSCOPE CATALOG is Yours for the Asking.

v TRON DAl R T TRy
[ 7 eon PUGTRE )

‘ —— 5 UNITRON
i = . LABORATORY
T ' A medical
£:8 ¥ R e g :
CoW e t =t A : -
= e e - | <Ay
e o oo o | o 3 = 4 i ;

UNITRON =

TRY ANY UNITRON MICROSCOPE
FREE FOR 10 DAYS

A salesman’s demonstration gives you only about 30 minutes to
examine a microscope, hardly the best conditions for a critical
appraisal. But UNITRON's Free 10 Day Trial gives you the opportunity
to evaluate any model in your own laboratory and prove its value
in your own application before you decide to purchase. See for
yourself, as have thousands of other buyers, why . . .

UNITRON Means More Microscope for the Money.

Zaplicates the
performance  of
costly apparates

UNITRON s wi

3-0, WIDEFIILD RINOCULAR MODELS

UNITRON ~

Please send UNITRON'’s Microscope Catalog No. U-4

Name

Company
Address

City State Zip
Circle No. 21 on Readers’ Service Card

MICROSCOPE SALES DIVISION
66 NEEDHAM STREET
NEWTON HIGHLANDS
UNITRON Somormmeen INSTRUMENT COMPANY MASSACHUSETTS 02161

UNITRON T5T2.0



‘What drives
scientists

Lousy customer service, that's
what. So S/P did a little research
on the subject. Unlike Dr. Jekyll,
we found no magic formula for
creating two people out of one
S/P Representative. So we did the
next best thing. We created his

alter ego—the S/P Customer Service Repre-
sentative. They’'re trained exactly like your
S/P Representative. So when your S/P Rep-
resentative is out calling on customers like
you, your S/P Customer Service Representa-
tive stays home to answer your questions and

5 JUNE 1970
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to make sure your order is
promptly, accurately filled and
delivered. Who knows how many
scientists we have kept from going
over the edge? If you feel yourself
slipping, place a quick call to your
S/P Representative. You’'ll find

us listed in the Yellow Pages in most major
cities. S/P... the single source for all lab-
oratory equipment, supplies, scientific in-
struments. Scientific Products, a division of
American Hospital Supply Corporation,
1210 Leon Place, Evanston, Illinois 60201.
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Potentiometric recorders:
here's the picture.

Shown here, a portrait of all there is to know about mations to the log function. Basic price: $1225.

potentiometric recorders. All from Sargent-Welch. And Model DSRLG: Another logical move. Two SRLG’s in

each deserves its own personality profile: one dual-pen recorder. Think of what that means if you
Model SRG: The basic recorder, distinguished by its work with a spectrophotometer, photometer, or densi-

tometer — simultane-
ous recording of both
transmittance and ab-
sorbance. Or linear/
log recording of any
two time-synchronized
variables. Basic price:
$2075.

Model SRG-GC:
Something special, for
use with a gas chro-
matograph. Fast re-
sponse, high AC rejec-
tion, floating input,
three chart speeds,
and continuously vari-
able wide-rangespans.
Optional integrator for
precise measurement
of areas under re-
corded curve. Basic
. price: $975 (with inte-

grator, $1660).

Model MR: The ulti-
. mate recorder? Per-
. haps. Few can match
- it for precision, speed,
~ sensitivity, and versa-
SRG taken one step ~ tility. Measures and
further, with the addi- - SN records (vs. time) any
tion of a logarithmic function. Eminently suited, there- variable that can be translated into voltage or current,.

advanced perform-
ance. Seven pre-cali-
brated spans. Three
chartspeeds. Guarded
circuits and filtered
inputs. Accuracy:
*+0.25%. Reproduci-
bility: =0.1%. Full- |
scale pen response:
Less than one second.
Basic price: $975.

Model DSRG: The
SRG times two. That
is, a dual-pen re-
corder, with two linear
channels, for record-
ing two time-related
variables, side by side =
or overlapping, on the
same chart. Same
matchless perform-
ance as the SRG, but
only a few inches
wider. Think of it as a |
space- and paper
saver. Basic price
$1675.

Model SRLG: The

fore, for recording (say) the log of absorbance with a or that can be time-related by synchronous drive. Twelve
spectrophotometer. Precision, non-circular gears — ranges, twelve speeds. Basic price: $2650.
which do the job much better than electrical approxi- As we said, a complete picture of a complete line.

Now read the book.

Still, in all fairness, one picture and these few words don’t do justice to our —

complete line of recorders. So we've prepared a fully illustrated, 30-page -SARGENT-WELCH

catalog. It's yours, without obligation, for returning the coupon. Do it now.

I'd like a copy of your recorder catalog. I'm especially interested in: Scientific instruments, apparatus, chemicals.
[ Model SRG Recorder {7 Model DSRLG Dual-Pen Linear-Log Recorder Sargent-Welch Scientific (_Jomp_amy

[ Model DSRG Dual-Pen Recorder [0 Model SRG-GC Recorder for Gas Chromatographs 7300 N. Linder Ave., Skokie, lllinois 60076

[0 Model SRLG Linear-Log Recorder ] Model MR Multi-Range Recorder

Chicago/Anaheim/Birmingham/Cincinnati
Cleveland/Dallas/Denver/Detroit

Springfield, N.J./ Toronto/ Montreal/ Vancouver

Name Title

Organization

Address

City State Zip

Telephone ) } S
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Nalge gives you
12 new ways
to keep broken glass

out of your l1ab...

Just a dozen examples of what's
currently new—and unbreakable
—in Nalgene Labware:

New Teflon FEP Labware. 125,
250 and 500 ml transparent
separatory funnels (Cat. No.
4301); 1 and 2 oz. bottles (Cat. No.
1600); 50 and 250 ml Erlenmeyer flasks
(Cat. No. 4106). All Nalgene Labware of
Teflon is unbreakable, autoclavable, inert
to virtually every chemical, non-stick and
non-wetting, withstands temperatures
from —270° C to +205° C. This is prac-
tically indestructible labware!

150 mm ‘‘Personal’’ Desiccator. Every
bench chemist and student should have
his own desiccator. And here's one that's
priced to make this possible in most lab-
oratories. Unbreakable, transparent TPX
cover, blue polypropylene body that no
desiccant can affect, With aluminum plate
or use any 140 mm plate. Only $8.95.
(Cat. No. 5315).

New Dropping Bottles. The only unbreak-
able bottles that always deliver just one
drop at a time—never a stream—no mat-
ter how hard you squeeze. Drops are pre-
cise, about 0.04 ml. Two styles: the Drop-
Dispenser Bottle in 15 to 250 ml sizes
(Cat. No. 2411). Or for those who prefer
to hold the bottle in an upright position,
the Unitary design in 125 and 250 ml
sizes. (Cat. No. 2410). Both are poly-
ethylene.

Quick-Action Spigot. This new design
eliminates all the old plastic spigot buga-
boos. Flow control is positive. Unbreak-
able polypropylene body won't turn when
valve is opened. Furnished on all new
Nalgene aspirator bottles, easily installed
by you to update older models. (Cat. No.
6422),

5 JUNE 1970

Volumetric Flasks. The first plastic volu-
metric flasks—as accurate as glass, will
do anything a glass flask can do except
break. Autoclavable. New 50 and 200 ml|
sizes provide a size range from 50 to
1000 ml. Polypropylene. (Cat. No. 4000).

Rectangular Bottles. Just great if you're
cramped for storage space because these
versatile wide mouth bottles use 14 less
shelf space. Unbreakable linear polyethyl-
ene, leakproof closures. From 4 to 32 oz.
(Cat. No. 2007).

5-Gallon Amber Polyethylene Bottle. We
have made it easier to handle and store
larger volumes of light-sensitive materi-
als. This new bottle has two carrying han-
dles, leakproof closure, Other amber bot-
tles in 1 oz. to 2 gal. sizes. (Cat. No.
2204).

Fernbach Culture Flask. Saves valuable
cultures because this transparent, auto-
clavable polycarbonate flask won’t break
or shatter if accidentally knocked over.
Wide surface area for culture growth,
2800 ml capacity. Use as a super-size
Erlenmeyer flask, too. (Cat. No. 4105).

Polycarbonate Erlenmeyer Flasks. These
transparent flasks have extra rigidity and
strength. Autoclavable and particularly
useful in clinical work. With the new 25
ml size, there are now 6 sizes from 25 to
1000 ml. (Cat. No. 4103).

Nalgcne® Labware...better all the time
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Squibb Pear Shape Separatory Funnels.
A new 1000 ml size for larger separations
has been added to this popular line of
unbreakable funnels. They show separa-
tion lines right down to the stopcock
housing. TFE plugs eliminate the need for
lubrication. Polypropylene construction
resists virtually all chemicals, even HF.
All models are autoclavable. From 125 to
1000 ml. (Cat. No. 4300).

Polypropylene Erlenmeyer Flasks. This
popular autoclavable flask is a handy re-
ceptacle for many color change titrations
and precipitations. Sizes range from new
25 ml size to 2000 ml, which is gradu-
ated in 200 ml increments. (Cat. No.
4102).

Evaporating and Titrating Dish. Unbreak-
able polypropylene with opaque white col-
or that provides an excellent background
for color titrations. Resists fluoride solu-
tions and HF, can be used with infrared
heat to 135° C. Spout designed for easy
pouring, even into tiny openings. (Cat.
No. 5520).

Order Nalgene Labware from your Labora-
tory Supply Dealer. Ask him for our Cata-
loghor write Dept. 8518, Nalgene Lab-
ware Division, Nalge Company, Rochester,

N.Y. 14602,
@ i
SYBRON CORPORATION
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The 2420 Tri-Carb Spectrometer
...a totally new concept
in liquid scintillation

sample
handling
and
counting

ELIMINATES ONE-BY-ONE
TRANSFER OF SAMPLES

Counting vials for the 2420 are packed in
50-vial, disposable Servo-Trays™ (shown
above) that function as both shipping
containers and sample trays.They are de-
livered ready to use, enclosed in protec-
tive polyethylene blister packs. The user
fills the vials with scintillator solution and
sample, attaches caps, and places the
Servo-Trays into the instrument for count-
ing. An automatic, multiple pipetter is
available for high speed filling of vials in
Servo-Trays. When counting is completed,
Servo-Trays may be disposed of as de-
sired. Sample vials need never be removed
from the trays, and one-by-one sample
handling is completely eliminated.

Packard I

SIMPLE TO OPERATE

Only three push buttons are required for
day-to-day operation of the instrument.
Six sets of preset counting conditions
automatically establish optimum discrim-
inator and amplifier settings for com-
monly-counted nuclides in either single
or double-labeled samples. An on-line
electronic computer processes the data.

The 2420 Tri-Carb Spectrometer was
designed for maximum user conven-
ience—from sample preparation to
data reduction and print-out. For
complete information on this new
system see your Packard Sales Engi-
neer or write for Bulletin 1117 U.

PACKARD INSTRUMENT COMPANY, INC.
2200 WARRENVILLE ROAD « DOWNERS GROVE, ILLINOIS 60515
PACKARD INSTRUMENT INTERNATIONAL S.A.
TALSTRASSE 39

. 8001 ZURICH, SWITZERLAND

SUBSIDIARIES DF AMBAC INDUSTRIES, INC.

LEASE AND RENTAL PLANS ARE AVAILABLE FOR ALL PACKARD INSTRUMENTATION. WRITE FOR DETAILS.
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Concepts from Union Carbide:

Cryogenic freezing of
red blood cells

Probably no single problem has received
more attention from cryobiologists than
the preservation of the human red cell.
And with good reason. Procedures that ex-
tend the supply of erythrocytes for trans-
{psion have meaning in terms of human
ives.

The prospect of afrozen blood reserve has

been a matter of intensive interest to the

blood bankingagencies for the past twenty

years; some have played a major rolein the

scientificattack on the problem. It has not

beeneasy. It wasobservedin 1941 thatred

cells (suitably protected with additive sub-
stances) could survive the drastic environ-
mentalchanges induced by freezing. Since

then, processes have been sought for the

preservation of blood in the frozen state

thatwould providea useful and acceptable

productfortransfusion. As evidenced over

the past decade by the successful transfu-
sion of thousands of units of blood pre-
served in the frozen state, that goal seems

to have been reached.

The current limitation of twenty-one to
twenty-eight days for blood preserved by
conventional methods in the liquid state
has often taxed the resources of the organi-,
zations that undertake to provide our com-
munities with supplies of this indispens-
able agent. The relatively short shelf life of
the cellular components of blood adds to
the problem of coordinating supply with.
demand. The less common blood types
sometimes are difficult to procure, but
even the more common types may vary in
supply at any given time.

Red cell wastage is an inevitable conse-
quence of the dating period necessarily
imposed on blood stored at 4°C. A primary
objective of agencies interested in preserv-
ingbloodatlow temperatures is to prevent
this wastage. Another, of course, is to as-
sureadequatereservesofall typesof blood
at all times for each community. Conceiv-
ably then, as frozen blood banks become
established in various parts of the country,
anintegrated and computerized inventory
system could be developed that would re-
sult in an effective national reserve.

Several practical approaches to the pres-
ervation of blood atlow temperatures have
evolved. All have some elements in com-
mon. A solution of additives, often called
cryoprotective agents —glycerol is the out-
standing example—is combined with the
red cells from which most of the plasma
and muchofthe other cellular components
of blood (leukocytes and thrombocytes)
have been removed. This is done in special
containers in which the erythrocytes are
cooled and placed in long-term storage.
When needed, the erythrocytes are with-
drawn from storage, warmed, and sub-
jected to a washing procedure to remove
the protective agent before transfusion.

The heart of a frozen blood reserve is the
storage facility. Storage equipment is of
two general types: cryogenic and noncryo-
genic. The latter provides temperatures
down to about —85°C and depends on
electricpower. The cryogenic equipmentis
independent of a power source and pro-
vides lower storage temperatures—down

5 JUNE 1970

to —196°C—with liquid nitrogen, the most
commonly used refrigerant. Associated
withsuchstorageequipmentarecryogenic
shipping units that permit transport of
blood in the frozen state without danger of
a destructive rise in temperature that
1{nig_ht render the blood cells unfit for trans-
usion.

Small quantities of blood are instantly
frozen for long-term storage in the drop-
let freezer. A mechanically vibrated
syringe releases droplets into a revolving
rum of liquid nitrogen. The frozen drop-
lets are collected in the base. Thousands
ofdroplets can be collected from each
sample for use as reference specimens.

The banking of frozen blood with longer
sheltf life should considerably enhance the
ability of the blood supply agencies to
meet demand and might influence current
procurement practices. The use of cryo-
genic storage equipment would provide a
margin of safety for autologous blood bank-
ing in which individuals of rare blood type
would establish a reserve of their own
blood in anticipation of later need. Prob-
ably most important in terms of medical
need, the availability of banks of frozen
red cells would seem likely to lead to the
development of banks of the other cellu-
lar components of blood. With current
liquid state storage procedures, platelets
and leukocytes—far less stable than the
red cell—are without transfusion value
within about three days or less after dona-
tion.Atpresent,theonly prospectfor estab-
lishing a large-scale reserve of these
invaluable components is to preserve
them in the frozen state. Although low
temperature preservation procedures for
these cells are not technically as far ad-
vanced as for the red cell, several blood
laboratories are fully aware of the need
and are attacking the problem vigorously.

Circle No. 9 on Readers’ Service Card

The refrigerator shown here stores red .
blood cells for transfusions. No other cryogenic
refrigerator provides as much storage capacity
in as little space as the LINDE LR-1000.

LINDE cryogenic refrigerators
come in all shapes and sizes

Union Carbide Corporation produces a full line of
cryogenic refrigerators, dewars, and controlled-rate
freezers. These low-temperature liquid nitrogen
units can solve your preservation problems.

Until recently, blood could only be stored for about
twenty-one days. Now, it can be stored for a century
or more and, when thawed, be as viable as it was
the day it was taken from the donor.

:-Union Carbide Corporation
Linde Division
I Dept. SC-10
I P.O.Box 264
1 Radio City Station, New York, N.Y. 10019
i
] ! would like additional information:
O LN; refrigerators 0 Temperature/level controllers |
| 00 LN dewars O Liquid nitrogen storage and supply 1

SR —

' Name |
I (Please Print or Type) 1
§ Street 1
I 1

City. State Zip Code

L-———---—--—--——-

IV {o] B CRYOGENIC
(¢7:127:{12]0 PRODUCTS

UNION CARBIDE CORPORATION, LINDE DIVISION,
270 PARK AVENUE, NEW YORK, N.Y. 10017

LINDE and UNION CARBIDE are registered trademarks of
Union Carbide Corporation.
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Amino Acid Anclyzer

JIC-5AN

jeolco’s 5AH fully automatic
amino acid analyzer

. . . the ONLY fully automatic amino acid analyzer
which gives you highest sensitivity and greatest pro-
gramming versatility at lowest price.

Compare these features with any other amino acid analyzer and see for
yourself why the JEOLCO 5AH is your best buy!

Sensitivity — 1 x 107° mol e built-in multi sampler e built-in multi-program
punched-tape programmer ® 8-step buffer system e built-in scale expander
dual-beam detection system e linear column temperature controller e dual
thermostat for instant column temperature exchange e automatic wash for
reaction system e U. V. detector available at extra cost e compact — only
4'w x 3'h x 2%'d

® Price — $19,850 delivered o

JQOI(EO ANALYTICAL INSTRUMENT DIVISION ® 477 RIVERSIDE AVENUE

U.S.A. ®* INCORPORATED MEDFORD, MASSACHUSETTS 02155 . TEL. (617) 396-8620
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Lang-Levy
Micropipets,

a short history

First there
was glass...

...then

see through it.

Now
TPX:*

Clear as glass, but
unbreakable! Lang-Levy
Micropipets by B&B
from Bio-Rad Labora-
tories deliver stated
volumes within the
following tolerances:

1-5 pul, ==0.1 pl; larger
sizes (to 3,000 pl),

=+1.0 %. Special trial
selection available. For
details, pricing write to
32nd and Griffin Avenue,
Richmond, Calif. 94804.

*Methyl pentene polymer

~-BI0-RAD

.ldéamtam
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but you couldn’t

concluded) over the signatures of 135
members of the Michigan faculty
senate. The purpose of this reply was
to express our profound concern over
our colleagues’ short-sighted response
to violence.

Few, if any, on the faculty either ad-
vocate or condone the use of violence.
Indeed, we are all equally agonized by
its increasing frequency of occurrence,
not only at Michigan, but on campuses
across the nation. However, a more ade-
quate response than the mere condem-
nation of violence is required. Violence
cannot be viewed in isolation. We must
examine the context in which it occurs
if we are to understand the forces that
drive some individuals and groups to
perform such acts. The omission of
these concerns from our colleagues’
statement was sufficiently serious to
cause us to publish our statement. . . .

SyLvaN KORNBLUM
Mental Health Research Institute,
University of Michigan,
Ann Arbor 48104

Carter lauded the establishment of a
10 percent admission quota for Negroes
at the University of Michigan. No
doubt many other ethnic and racial
groups are underrepresented at that and
many other universities. For instance,
students of Polish, Italian, and Irish
extraction constitute a smaller propor-
tion of the student body than that in the
United States or the state of Michigan.
On the other hand, Jews, who constitute
2.5 percent of total population, prob-
ably constitute over 25 percent of the
student body and faculties of many uni-
versities. Why not establish ethnic and
racial quotas similar to the immigration
quotas based on the composition of the
U.S. population, as we had not so long
ago? Also, why limit quotas to under-
graduate admissions? Why not graduate
and professional schools, and why not
quotas for degrees, including the doc-
torate? And why not for faculties?
Quotas for university admission based
on race or social origin have been com-
mon in many fascist states and are now
in force in communist countries. It is
ironic that today’s liberals have em-
braced this concept.

At present the doors of most of our
universities are wide open for any
Negro with a minimum of ability and
motivation. Special programs for the
underprivileged student are extensive
and should be further developed. On the
other hand, racial quotas serve only to
recruit the unsuited and unmotivated.
These students will obviously fail any

normal curriculum, and special pro-
grams and degrees for this category will
be required. The regents and president
of the University of Michigan, having
capitulated to the Black Student Union
and their allies, will have to grant more
and more concessions. The introduction
of racial quotas is ominous and a
dangerous precedent for all American
universities. Vice President Agnew had
some cogent comments on this issue,
and it would have been fair and proper
for Science to print his statement in
that issue. . . .

JosepH KaTz
Cedars of Lebanon Hospital Division,
Box 54265, Los Angeles,
California 90054

With varying degrees of success,
many writers have attempted to define
what it is that “turns off” a large seg-
ment of the university student popula-
tion. However, none has succeeded so
well, albeit unwittingly, as Lieberman
in “The university is not a highway
department” (Letters, 17 Apr.). If
Lieberman’s point of view is shared by
even 25 percent of university faculty
members, then one can easily under-
stand the disenchantment of our young
people. It is pointless to comment on
the specifics of his letter. Suffice to say
that in the age in which we are now
living, all of our intellectual resources
must be brought to bear on social prob-
lems. Intellectuals, as typified by uni-
versity faculties, can, and must, be
socially responsible—and responsive—
“men of action.”

If Lieberman’s opinions are correct,
then socially responsible-responsive
teachers and students should depart
from the university and leave it to the
pedagogues and their disciples. Then
the university would, indeed, become
analogous to a highway department,
dealing as it would with pedestrian
issues. Lieberman has performed a serv-
ice by clearly illustrating the very es-
sence of what makes the university non-
relevant to the student.

BERNARD J. FINE
Woodside Road,
Harvard, Massachusetts 01451

Removing Sulfur from Coal

Abelson’s editorial “Progress in abat-
ing air pollution” (20 Mar., p. 1569)
includes a well-authenticated state-
ment: “It is possible to remove some
of the sulfur from coal by mechanical
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At 16,000
maghnification,
Durst quality
proves more than

skin deep

The crisp clarity and definition of this electron micrograph print demonstrates the
uncommon capabilities of the Durst S-45EM enlarger. Using a specular point-light
source and condenser system, analogous to Koehler illumination in optical
microscopy. it provides exceptionally high resolution and contrast.
All types and sizes of electron micrographs—standard or special
plates or film — may be enlarged with the S-45EM. Moreover, it
offers ready interchangeability of light sources, condensers and
lenses as well as negative carriers. This “modular” versatility
makes it easy to adapt the S-45EM for a wide range of con-
ventional photographic applications to which it brings
unvaryingly reliable, efficient performance. :
A specially qualified dealer near you will be glad
to demonstrate the Durst S-45EM enlarger at your
convenience, without obligation. For his name, and
complete technical information, write:
(5@ Photo-Technical Products Division, Garden
City, N.Y. 11530. Subsidiary of Ehrenreich Photo-
Optical Industries, Inc.

Section of human epidermis taken from a site of allergic
eczematous contact dermatitis due to mercuric chloride.
Parts of a Langerhans cell and of a keratinocyte are
shown. Photographed at 6,000x in a Siemens EImiskop
1 A electron microscope; enlarged to 16,000x with a
Durst S-45EM.

(Courtesy of Dr. Inga Silberberg, New York University
School of Medicine, Department of Dermatology,).
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A Newsworthy Compendium of How EAI Hybrld, Digital and Analog systens help make a complex world relatively simpler.

WHENTO With the conviction that the dollar
AUTOMATE sign is not the least important
YOURGCS symbol used in engineering, we've
completed a cost analysis of when one should
consider automating a GC installation. Very
conservative estimate shows one technician
earning $8400 can handle four GCs. This works
out to $2100/GC/year/shift. When you have 8 GCs
in operation, you must seriously consider
installation of an EAI PACE system. Equally
conservative estimate yields PACE cost of
$2247/GC/year figuring S5-year amortization
period, for 8 GC system. And savings increase
rapidly beyond 8 GCs. Savings realized from
increased efficiency of chromatographer, full
3-shift utilization of GCs, reduction of human
error, of system downtime and of delayed
analyses have not been taken into account.
Nor increased benefits of getting analysis in a
more reliable format. Get a copy of this
comptroller-convincing cost study; write

"GC Cost", Dept. 206cC.

SNAP A major chemical company which we
CRACKLE, fondly regard as forward-thinking
INSTRON Jjust installed one of our PACE

analytical data systems with its several GCs

and INSTRONS for simultaneous operation

and automatic data acquisition. INSTRONS produce
stress/strain signals on materials; PACE then
makes these signals into meaningful, efficient,
and reliable reports. Material-makers rejoice in
better testing, better quality of their
products. More illuminating details from
"INSTRON", Dept. 206 C. Please mention tests

you have in mind.

LITTLE The root sense of "education" is:
BLACK-BOX to lead out of. The Chemistry
SCHOOLHOUSE Department at Northwestern
University is using analog computers, not to
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answer questions mindlessly but to raise new
ones by offéring deeper insights into the
problem. In short, by education. In the pursuit
of understanding second-order chemical
reactions, graduate students are encouraged

to use an EAI desk-top analog computer to find
rate constants by matching reaction peaks

with a computer model and thus read the reaction
value from control knobs' settings. Such
hands-on exercise gives student show-and-tell
understanding completely unmatched by more
abstract manipulation of formulae. Doubtless,
too, results in diminished feeling by student
that he is only a punch-card in today's
educational system. And who today faults this
feeling? Insights added by writing "Primer",
Dept. 206cC.

QUAD A couple of years back, the

EST quadrupole mass analyzer
DEMONSTRANDUM forever changed the art of mass
spectrometry. We forego a full exposition
of its theory and principle of operation here.
Suffice to say it's inherently electronic,
as compared with the conventional magnetic mass
specs. The QMA yields faster, simpler, more
sensitive spectrometry at lower costs.
Not suffice to say is that EAI has designed,
developed and delivered more than 700 versatile
mass analyzers for industrial and research
labs, medical applications and educational
demonstrations -- more than twice as many as all
other commercial quadrupole analyzers put
together. You can get full details on these
QUAD systems plus papers on the theory
on which they're built and operate. Write to
"QUAD", Dept. 206cC. We'll give you answers
on QMA PDQ. PACE, EAI and QUAD are registered
trademarks of Electronic Associates, Inc.,
West Long Branch, New Jersey 07764.

An equal-opportunity employer with unequalled employment opportunity. EAI
@
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Fully

Automatic
Glassware

Washing

U.S. PATENT
3,316,925

The new CRC Labwasher®
offers improved glassware
washing plus plasticware cycle.

Sets up in seconds. No costly installation
charges. And no inconvenience. Quick-discon-
nect coupling includes universal adapter for at-
tachment to any water tap. Smooth-working
ball-type casters lock for stable operation. And
a three-wire cord—over eight feet long—makes
direct connection to distant outlets possible.
Operates on 115 Volts — 60 cycles.

They cut glass labware breakage in half, and
soon pay for themselves in man-hours saved.

* Choice of tap or distilled water rinses (up to 3)
* Dual-Temp Forced-Air Drying

* Booster heater for elevating and maintaining
water temperatures

* Convenient front loading with roll-out racks

* 16 stainless steel accessory racks handle glass
labware or plasticware

For more information,
request Bulletin No. A-06

AUTHORIZED SERVICE CENTERS
IN ALL MAJOR CITIES

)

nme CHEMICAL RUBBER co.
18901 Cranwood Parkway
Cleveland, Ohio 44128
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CRC 4214

means, but most cannot be eliminated
except by costly chemical processing.”
While generally correct, this statement
is subject to some qualification.

There is no magic wand or “thio-
magustic” device that can draw sulfur
out of a lump of coal without chang-
ing its physical structure. But it is quite
possible and practical to destructively
desulfurize coal without seriously pe-
nalizing total fuel value of the resulting
char, condensable liquids, and com-
bustible gas. These low sulfur product
fuels can be efficiently burned together
in modern powdered fuel steam gener-
ator fireboxes with minor modification,
or the char alone can be efficiently
burned in fluidized bed stream genera-
tors.

In most cases, the cost of such
chemical processing will be less than
20 percent of the cost of good high
sulfur steam coal delivered to con-
sumers’ plants. With experience, it
should be possible to reduce this cost
somewhat. This figure assumes a mini-
mum plant requirement of 2000 tons
of coal per day which is not large by
modern electric utility standards.

HENRY C. MESSMAN
Post Office Box 267,
Mamaroneck, New York 10543

Reproduction in a Finite World

Szabo asks “Do we hate our own
species so much that it is regarded
as a crime if people want to have at
least three children?” (Letters, 3 Apr.).

. . Those who favor the limitation
of population do so because of con-
cern for humanity, not hatred. Granted
only that our world is finite, and that
mass migration away from it is im-
possible, then the conclusion that the
birthrate must inevitably equal the
death rate follows with mathematical
certainty. At that point in time each
person, on the average, can at most
reproduce himself; any excess offspring
must die before maturity. Surely then
it would be a crime, particularly against
the children, for the size of the aver-
age family to be as high as three chil-
dren.

One point should be obvious: The
numbers refer to averages. If some
couples want large families they may
still be able to do so provided others
want smaller families or no families,
We should be able to keep such
options open provided we recognize
the overall constraints.

This simple philosophical argument
does not tell us when the limitation of
family size becomes of such vital im-
portance. The answer to that depends
on which aspect of the world’s finite-
ness is or should be most important:
is it food, space, or something else?
Basically it involves human values. If
we could all address ourselves to the
question of human values and desires
we might begin to make some headway
toward a better life for all.

W. J. HEIKKILA
Division of Atmospheric and Space
Sciences, University of Texas at
Dallas 75230

Szabo fails to recognize that it is be-
cause we love our species that some of
us advocate voluntary tubal ligation and
vasectomy. In a period when we are
plagued with overpopulation and en-
vironmental pollution, the assumption
that it is permissible, if not desirable, to
have more than two children seems to
be archaic. At one time this attitude was
probably appropriate to the species be-
cause it was desirable to increase the
population. Now, however, it is inap-
propriate, and man’s attitudes must be
altered in order for him to adapt to
these conditions: overpopulation and
environmental conditions.

JouN H. MOORE
Department of Sociology and
Anthropology, Wisconsin State
University, Stevens Point 54481

Predicting Ovulation—Precisely

In spite of all the discussion of the
medical, mechanical, and social draw-
backs of contraceptives which are cur-
rently available, I wonder if we are not
missing the point. What we really need
is not the “ideal” contraceptive, but the
“ideal” predictor—of ovulation. Is any-
one working on the development of
effective means of telling precisely
when ovulation is about to occur in a
woman? If they had 2 or 3 days accu-
rate warning, women would have a
much better chance of avoiding prob-
lem pregnancies, with none of the
added physiological or psychological
strains which attend current contracep-
tive methods. With a really effective
Distant Early Warning system, even the
rhythm method ought to work!

H. GHIRADELLA
Department of Biological Sciences,
State University of New York at
Albanv, Albany 12203
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Hasselblad’s idea of a Hasselblad
may be different than your idea of a Hasselblad.

When you walk into a camera
store and ask to see a Hasselblad,
you'll be shown the 500 C single
lens reflex, pictured above.

It has an 80mm Carl Zeiss lens,
so sharp that NASA chose it to
take to the moon.

It has a 12-exposure film maga-
zine that produces 2%"” x 2%"

photographs, big enough to see

details without needing a magnify-

ing glass.

It has a waist-level viewing hood
with pop-up magnifier that opens
onto a big, bright ground glass
screen.

And it has a film wind that auto-

matically cocks the shutter and
positions the reflex mirror as it
advances the film.

The 500 C is Hasselblad's idea
of an all-around Hasselblad.

But that doesn’t mean it has to
be your idea of an all-around
Hasselblad.

Maybe you need a Hasselblad
that can take wide pictures in nar-
row rooms. Or close-ups from far
away. In that case you can inter-
change the 80mm Carl Zeiss lens
with any of nine other Carl Zeiss
lenses from 40mm super wide
angle to 500mm telephoto. Each
lens has a built-in Compur shutter
synchronized for flash and strobe
at all speeds (instead of a limited

e

focal plane shutter).

Maybe you'll be shooting action,
where you don't want to have to
re-load after the 12th shot and
chance missing a great picture. If
so, you can interchange the 12-
exposure magazine back with one
that will give you 16, 24, or even
70 exposures at a clip.

Maybe you want to project your
Hasselblad slides on a regular
35mm projector. There's even a
film magazine that lets you make
such slides. Only now they're
called “superslides” because they
give you 50% more film area than
ordinary slides, and completely
fill your square screen.

While you're at it you can re-
place the viewing hood with five
other viewers, from prismatic to
sports finder.

You can replace the film ad-
vance knob with a rapid advance
crank, or a knob with a built-in
exposure meter.

You can even replace the

The System
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camera body with an electrically-
driven body, or a body with a
super wide angle 38mm lens
attached.

And you haven’t even reached
the accessories yet.

By the time you get finished,
you might even wind up with the
camera shown below. Which is
great for shooting a moving lizard
in changeable lighting, hand held.

It's a far cry from the Hassel-
blad we started out with, but it's
a Hasselblad just the same.

Because a Hasselblad is really
what you make of it.

For more information, see your
Hasselblad dealer. For his name,
and a free 48-page catalog on
The Hasselblad System, write to
address below.

HASSELBLAD
Paillard Incorporated,
1900 Lower Road, Linden, N.J.07036.
Other products: Bolex movie equipment,
Hermes typewriters and figuring machines.
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SCIENCE

The Cambodian Crisis: Reason and Emotion

The invasion of Cambodia was a step backward in the struggle of
today’s youth to find a new humanness. President Nixon’s decision was
a product of reason and, once again, reason has failed.

We can ill afford to reject reason for emotion. But we must accept
the place of emotion in individual life and human affairs. We must
learn to let emotion play its proper role in the reasoning process and
must find the ways to channel the force of emotion appropriately. We
have been taught that the emotions, especially what we call negative
emotions, are dangerous and bad. But each of the emotions, like any
other significant part of the human being, has an inherently adaptive
function. ‘

Distress can lead to personal discouragement and crippling depression.
But unless we feel something of the personal distress of the loved ones
of the wounded or dying man, whether friend or foe, we cannot have
an adequately human perspective on this or any war.

Disgust with yourself can lead to alienation and aloneness, and disgust
with the world can lead to dangerous indifference. But unless we ex-
perience some disgust with ourselves for the complacency over the mis-
eries and massacres of war we cannot have an adequately human per-
spective on this crisis.

Contempt of self can lead to the disaster of self-rejection, and con-
tempt of others can sustain prejudice, misconception, and conflict be-
tween peoples. But unless we have some measure of contempt for killers
of men and contempt for the act of killing, we cannot have an adequately
human perspective on war’s destruction of humanity.

The shame of defeat would strike deep at the heartstrings of a
proud nation. But unless we can find greater shame in inflicting suffering
and death than in a lost or stalemated war, we cannot have the kind of
perspective that can lead to peace and progress in a search for a new
humanness and a new humanity.

Anger can make a mockery of man’s hope for reasoned negotiation
and can increase the likelihood of destructive aggression. But a little
anger properly channeled can defend a new kind of personal integrity
and a new kind of integrity for humanity that disallows war’s miseries
and massacres.

Fear is the most toxic of all the emotions. This is not a time for panic,
but, unless we have some fear of war, we cannot see the Cambodian
crisis in true perspective.

I am not asking that you let distress lead to depression, disgust to in-
difference, contempt to aloofness, shame to withdrawal, anger to destruc-
tion, or fear to panic. I am asking you to be sad over war-inflicted suf-
fering and death. I am asking you to be a little disgusted with com-
placency and a little contemptuous of the forces and conditions that
lead to war. I ask us all to be a little ashamed of the inability of the most
powerful nation on earth to accept defeat—or simply to redefine it as a
colossal mistake, :

I ask you to be a little angry at the grave threat that deepening and
continuing commitment to war poses to our humanness and to our very
survival. I ask you to be a little afraid of the horror of becoming ex-
tinct or, perhaps even worse, of becoming less and less human. I ask
you to respond to each of these emotions with constructive effort before
the emotion is dissipated and comes to nought or before it goes awry
and wreaks destruction.—CARROLL E. IZARD, Vanderbilt University



If you're not studying nucleotides

with a high pressure, ion-exchange LC,
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you’re not studying nucleotides.

No ion-exchange liquid chromatog-
raphy analysis would be complete with-
out our new LCS 1000: a self-contained,
high pressure, ion-exchange system
designed to perform quantitative sepa-
rations of water soluble, ionizable com-
pounds quickly and accurately.

The LCS 1000 comes equipped
with a hot-air heated oven with circu-
lation fan and thermostatic controls; a
high pressure (up to 3000 psi) column
pump; and a stainless steel capillary
column packed with pellicularanion or
cation exchange resins. Also standard:a
sensitive, low dead volume ultraviolet
absorption detector which measures to
picomoles of component.

Utilizing a unique gradient
elution capability, the LCS 1000 is partic-
ularly useful in the separations of such
complex mixtures as bases, nucleo-
sides, nucleotides, and dinucleo- £
tides.Only nanomole sample quan- §
tities are required and molecules §
assimilar as 2’ and 3’ RNA nucleo- §
tides can be separated clearly.

The separation of Mono-,
Di- and Tri- phosphates of cytidine, §
uridine, guanosine and adenosine, |
which typically requires more than

a day with other techniques, can be ==
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performed in a couple of hours or less
with the LCS 1000.

Our new ion-exchange liquid
chromatograph is also extremely easy to
operate. Just plug it in. No water lines,
air tubes or nitrogen feeders. It even
has provision for sample collection.

For complete details and a
copy of our recently published applica-
tions booklet, Nucleic Acid Constituents
by Liquid Chromatography, write Varian
Aerograph, Walnut Creek, California
94598; Tokyo, Japan; Malton, Ontario,
Canada; Crows Nest, N.S.W., Australia;
or Zug, Switzerland.
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The new Cary 17

The Cary 17 is more than
justanother new recording spectropho-
tometer. It’s far and away the best,
easiest to use, most versatile
spectrophotometer we’ve ever built.
Or anybody else for that matter.

The Cary 17 puts spectroscopy on a
whole new level. Its own.
A CLOSER LOOK

One of the first things you’ll notice
about the 17 is its striking visual
similarity to the Cary 14. This is no
accident. We simply made use of design
and performance features which have
gone unmatched for almost 15 years.
But it’s the new features that
make the Cary 17. Solid state elec-
tronics, for instance. Accurate,
forward-beam near infrared operation.
Coupled scan and chart drive with
digital scanning so you can — for
the first time—
actually control
the digital scanning
mechanism of your
spectrophotometer
with a computer.
And optimum
parameters
indicators which
let you get the
best performance in the shortest time.
The Cary 17 is also equipped
with a powerful tungsten-halogen high

Very simply, it makes absorption spectroscopy.

intensity source. Pen period control.
A unique wide-range slidewire which
does the work of four separate slide-
wires. And multipots. Without having
to purchase another accessory, you
can perform an infinite variety of
highly accurate routine spectrophoto-
metric measurements. T'wo standard
modifications are also available.
One for high temperature studies such
as fused salts. The other for infrared
work out to 3.0 microns, even on heat
or photosensitive samples.

YOUR EASY LIFE

The simplicity of the Cary 17°s control
panel is the result of many years actual
working experience. Each switch, knob,
dial and button is placed precisely
where it should be. And each is clearly
identifiable.

| The simplic-

¥ ity of acquir-
ing complete
details on the
new Cary 17

has also been carefully planned. For a
brochure, just write Cary Instruments,
a Varian subsidiary, 2724 South Peck
Road, Monrovia, California 91016.
Ask for data file E-002-60.

5 cary
instruments
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our point of view!

AQUATEST is the only truly automatic Karl
Fischer titrator.

Just inject sample...flip switch...step back...
read answer!

Digital readout...no standardization...no
drying system...no burettes...no measuring...
no computations

Accuracy, reproducibility, and sensitivity all
within 25 micrograms of water...that’s 10 ppm
in a 2.5 ml sample!

Our point of view is that “drop in the bucket”
water determinations are really a cinch with

our AQUATEST. Try one and let us know your
point of view.

\‘7’ PHOTOVOLT CORPORATION 1115 Broadway, New York, N.Y. 10010 - (212) 989-2900
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Bell & Howell
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ere systems for iden‘tlfymg air and water
; mment and mini-theaters. Materials for com-

1e same care goes into making oscillographs and
ore to Bell & H'owell than meets the eye. For a

ﬂ BELLe HOWELL

~ ® Copyright 1970 Bell & Howell
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The fiddle-free
phase scope.

The Olympus FH research phase microscope will focus
accurately on a layer in your specimen only two cells deep.

In fact, you can measure the thickness of 2-micron cells to
0.5-micron accuracy with it. And you do it quickly, without a lot
of fiddling at the focus knobs, because the FH's fine-focus
sensitivity is an extraordinary 0.0005mm.

There’s no fiddling with variable condenser rings, either:
our phase optics and condenser are all Zernicke-type, with
condenser ring slits precisely matched to the phase plates in each
objective. Just dial the condenser ring you need, and you have
precise, repeatable phase contrast—no chance of confusing,
mixed-phase results.

Other ways the FH saves you fiddling include
concentric coarse and fine focus knobs; an
interchangeable, 360°-revolving mechanical stage
with concentric controls on two sides; built-in
critical illuminator; and revolving, interchangeable
viewing heads.

If you need a phase scope without the FH phase’s
0.5-micron sensitivity, our model EH phase (with
1-micron sensitivity) includes the same
illuminator, optics and condenser at a lower cost. And
if you need the sensitivity without phase-contrast optics,
the FH is available with bright-field optics, too (you can easily
convert to phase at any time).

All are members of a fully modular instrument line,
accepting the same interchangeable heads, cameras, eyepieces, FE= =8
objectives and condensers.

And they’re all available for rather less than you’d expect
such quality to cost. Full details and prices on the
complete line of Olympus instruments for biological

and research use—and on microscopes for your particular
application—are yours for the asking. Ask.

‘Olympus FH
Research phase microscope

P———————— —— e

g“' é‘g OLYMPUS CORPORATION OF AMERICA
%

sl
£ PRECISION INSTRUMENT DIVISION / DEPT. S
*oess” 2 Nevada Drive, New Hyde Park, N.Y. 11040
Send information on [J the Olympus FH phase scope with
0.5-micron sensitivity, (] the Olympus EH phase scope,
O the Olympus FH bright-field microscope, (] phase con-
!:raslt ;ptics for my current microscope. My applications
include:

Name
Title
Organization
Address
City State

N
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—
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I
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|
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|
|
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“50 years of precision in microscopy”
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Mettler Instant Delivery
never lefs you down.

It's a familiar story: You decide to way that any customer,anywhereinthe  takes new Mettler balances on the
buy modern measuring instruments...  world,can getimmediate delivery. road with him and demonstrates them
the kind that will help your laboratory Your Mettler dealer has all of our in your laboratory. You may decide
run more efficiently... ones that give instruments in stock. His supply is you can't give the unit up after testing
you more accurate results with less replenished every month. Instant deli- it in your laboratory.
waiting. very usually means one to five days Mettler service is instant all over

Then you place your order and the  delivery time, or as long as it takes the  the world, too. Servicemen, who are
waiting begins... sometimes a week, mails to operate. Mettler's instantdeli-  trained in the Meftler Training Center,
sometimes two, sometimes a month or  very policy often saves anywhere are brought up to date with new techni-
more. from one to fourteen days on delivery. cal information every month.You can

It's a different story if you order a Sometimes, orders are actually count on service being just as prompt as
Mettler product: the Mettler sales placed after delivery.This often happens  delivery.Only one thing: it won't come
organization is organized in such a when a Mettler sales agent yesterday if you didn't order until today.

Mettler Instrument Corporation
Princeton, New Jersey, USA
Greifensee -Zurich, Switzerland
Giessen, West Germany
Arnhem, Netherlands

Circle No. 19 on Readers’ Service Card



Kimble

PRODUCTS by OWENS lLUNOiS

“The Only‘ Single Source of Glass and Plastic, Reusable and Disposable Labware.”
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Chromafiexibility.

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

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

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

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

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

@Registered trademark of Kontes Glass Company
*Trademark of DuPont

KONTES

Vineland, N.J. 08360

Regional Distributors: KONTES OF fLL., Evanston, lil. e KONTES OF CALIF., Berkeley, Calif.
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For True 10 Mg Accuracy
And Ruggedness In A
Dial Balance—
Dial-O-Gram 310!

Dial balances are preferred for speed in today’s
crowded school laboratory. Dial-O-Gram 310 is pre-
ferred for speed, accuracy, and the ruggedness
which withstands student handling and makes ex-
pensive service contracts unnecessary.

The unique accuracy of Dial-O-Gram 310 is the re-
sult of extensive research by Ohaus on the cause
and correction of errors in spiral spring mechanisms.
Only Ohaus uses special production techniques to
insure that both spiral springs and dial graduations
are sufficiently linear to provide true 10 mg accuracy.

Dial-O-Gram 310 has been honored by Chemical
Processing Magazine in its Vaaler Award as ‘“‘a new
fast, accurate and low cost balance for broad lab-
oratory usage. It is extremely sturdy and durable
and is designed for compactness and convenience.”
Labs find the balance accurate enough for 909% of
their weighings.

Capacity — 310g Sensitivity — 0.01g Price —
$59.50. Also available: “How To Read Dial Bal-
ances,” an Ohaus teaching aid in the form of a
transparency for overhead projectors. Price — $5.00.

For the complete story on accuracy, performance
and specs, send for E. D. Myers' article “ Spiral
Spring Balances,” our Vaaler Award folder, and
the Ohaus general catalog.

OHAUS SCALE CORPORATION

29 Hanover Road + Florham Park, New Jersey 07932
201/377-9000
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Above: Kidney tissue after cryosorption
freeze-drying. Unfixed; not embedded. g
Phase contrast photomicrograph. &/

DELMAR CRYOSORPTION PUMPING

For Freeze-drying of Biological Specimens
New, Simple, Non-mechanical System
Portable, Economical . . . No Moving Parts

Small tissue samples for histological analysis can be preserved without liquid
fixatives. Ice crystal formation is minimized, with optimal preservation of structure.

nsffl |&

New Pump Is Key to Technique—The Delmar « Stumpf/Roth Cryosorption Pump
is a unique and versatile freeze-drying system for the biologist. The unit removes
water by non-mechanical cryosorption pumping. employing a simple and dependable
procedure. It provides a vacuum of better than 105 mm Hg without a diffusion pump
and withoutseparate coldtraps. The Cryosorption Pumpis compact;itcan be assembled
easily, carried from room to room, and disassembled in a controlled atmosphere.

Now Commercially Available—For a description of Delmar ¢ Stumpf/Roth Cryosorp-
tion Pumps, plus “Freeze-Drying of Small Tissue Samples” outlining the technique,
write for Bulletin  S-26.

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

PERKIN-ELMER
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Sample Streaking k
made easy, accurate,
highly reproducible

The Shandon Chromatogra-
phy Sample Streaker after
Bacon is the simplest method
yet devised for accurate quantitative control of sample streak-
ing for thin layer, preparative layer and paper chromatography.
Rate of travel governs syringe discharge, producing absolutely
uniform thin lines, precisely positioned, and done without a
skilled operator. Two styles available, both low in cost through
functional design. Write for data bulletin to Shandon Scien-
tific Company, Inc., 515 Broad Street, Sewickley, Pa. 15143
(Pittsburgh District).

PITTSBURGH .

LONDON ] FRANKFURT
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papers documented the plate bound-
aries and motions of the recent past
as revealed by the locations of spread-
ing axes, the spacing of magnetic
anomaly bands, the orientations of
transform faults, and the location and
behavior of the earth’s seismically active
regions, which are linear and curvilinear
belts along plate junctures. Morgan
(Princeton), McKenzie (Cambridge),
and Parker (Scripps) described the in-
ferred nature of the geometry of the
movements, and related them to major
structural features, LePichon, Heirtz-
ler, and their colleagues at Lamont-
Doherty (Columbia) amassed the data
on magnetic anomalies, their orienta-
tion, their correlation, their spacing, and
coordinated the whole into an integrated
analysis of rates of plate divergence at
rises and rates of plate convergence at
trenches.

The most convincing confirmation
of the idea came when Isacks, Oliver,
and Sykes at Lamont-Doherty (Colum-
bia) analyzed worldwide seismological
data, Both the locations of earthquake
foci and the sense of first motions
calculated for representative earth-
quakes appear to lead to the same con-
clusions about plate motions as the
other lines of evidence. Their plot of
30,000 earthquake epicenters on the
globe reveals the outlines of the major
lithosphere plates, and shows that most
include both continental and oceanic
areas. Failure to recognize the latter
was perhaps the main factor that led
unsuspecting continental drifters and
seafloor spreaders into so many theo-
retical difficulties in the past.

The fundamentally mobilist concept
of geology that has emerged from this
past decade of research challenges all
past orogenic theories that rest upon
stabilist concepts. The plate tectonic
model explains orogenic belts, where
most mountain-building and rock-defor-
mation occur, as the narrow, elongate
regions of juncture between moving
plates or segments of lithosphere.

These linear or curvilinear junctions
are of three kinds. Where the plates
are diverging, mantle upwelling and vol-
canism form new lithosphere with
oceanic crust in the wakes of the sep-
arating plates to form typically intra-
oceanic rises, such as the Mid-Atlantic
Ridge. Where the plates are sliding
laterally past one “another along strike-
slip transform fault systems, complex
deformation near the adjacent plate
edges produces linear trends of folded
and faulted crust, such as the oceanic
fracture zones, or the California Coast

SCIENCE, VOL. 168



Ranges beside the San Andreas fault.
Where the plates are converging, the
geometry requires that one overlap the
other in some fashion, hence that some
crustal rocks which approach the region
of collision either disappear from the
surface or undergo some drastic lateral
crumpling. The plate tectonic model
clearly implies that the mechanical
energy available to drive orogenic pro-
cesses, either directly to deform rocks
or indirectly by conversion to heat, is
greatest along convergent junctures. As
Dewey (Cambridge) has shown, the
empirical evidence also favors this
view.

In strictly kinematic descriptions of
relative plate motions, convergent plate
junctures can be called sinks with ref-
erence to the fact that the areal dimen-
sions of one or both adjacent surficial
plates are reduced somehow as litho-
sphere is, in effect, consumed by over-
lapping or crumpling of plates, removed
by descent into the deeper mantle, or
otherwise destroyed as a surficial entity
in some unspecified fashion. The domi-
nant real process is thought to be the
descent of lithosphere, with a capping
of thin oceanic crust, in the vicinity
of intraoceanic trenches and trenches
marginal to continents. The course of
descent is thought to be marked by the
inclined seismic zones that reach deep
into the mantle beneath the intraoceanic
island arcs, like Tonga and the Mari-
anas, and the marginal continental
ranges, like the Andes, where chains of
explosive volcanoes stand parallel to
nearby trenches. In some exceptional
cases, however, lithosphere with a cap-
ping of thick continental crust may
serve as the descending plate of a con-
verging pair, as in the Himalayan
region where at least part of the conti-
nental crust of the Indian plate appears
to have passed beneath at least part of
the Tibetan plate.

The complexity of the telescoping
and overlapping of crustal rocks ob-
served along ancient convergent plate
junctures became evident from discus-
sions at the conference. Most partici-
pants, therefore, adopted a general
term, ‘“subduction zone,” to describe
any linear region along which crustal
rocks have been led to descend rela-
tive to an adjacent block by folding or
faulting or both in combination. The
term was coined by Alpine geologists,
and recently revived, in its English
translation, by the Esso (Houston) re-
search group as a term appropriate for
a process of broad crustal significance;
the term was introduced to the con-

5 JUNE 1970

ULTIMATE

The new Vickers M41 Photoplan is the ultimate...

the infinitely universal microscope/camera system.

With an M41 in your laboratory you could use any of these
techniques today:

Transmitted light—Bright field, fluorescence, phase
fluorescence, phase contrast, polarized light, Nomarski,
macro, double refracting interference.

Reflected light—Nomarski, bright field/dark field,

fluorescence, polarized light, micro-hardness, shearing
measurement, surface finish, macro.

The M41 has superior, critical photometric capabilities. 100%
of the image forming light can be directed to the monitoring
system. Integral options permit measurement of the whole
field, or discrete portions of 1/10, 1/100 and 1/500 of the
field of view. We want you to have the whole, truly amazing
story of this infinitely universal new system. Write for catalog
31-2340, now.

DISTRIBUTED IN U. S. A. BY

BAUSCH & LOMB (@)

SCIENTIFIC INSTRUMENT DIVISION
64230 Bausch Street, Rochester, New York 14602
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Final Exam

An ISCO monochromatic UV
flow monitor is a reliable as-
sistant which you can trust
to give your column efflu-
ents a comprehensive ex-
amination with a minimum
of effort and supervision.

And did you know that of all the
instruments of this type, ISCO
monitors

sare true absorbance (0.D.)
monitors?

e have the narrowest bandwidth
and least stray light?

e are the only ones which can
operate your fraction collector
to automatically deposit sepa-
rate peaks into separate tubes?

e with an optional channel alter-
nator accessory will monitor
two columns at one wavelength,
one column at two wavelengths,
or one column at one wave-
length but with two flow cell
light path lengths?

e are priced no higher than in-
struments having none of these
features?

All this adds up to the only fully

quantitative UV monitors on the

market.

For more information send for

brochure UA3711.

INSTRUMENTATION
SPECIALTIES CO., INC.

4700 SUPERIOR LINCOLN, EBRASKA 68504
PHONE (402) 434-0231 CABLE ADORESS: ISCOLAB LINCOLN
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ference by D. Roeder. As used during
the conference in discussions of struc-
tural relations among ancient rocks, the
term subduction zone served to avoid
unwanted implications of bathymetric
trenches, or of crustal extensions of
inclined seismic zones inferred for the
mantle, or of any bther particular fea-
ture possibly, but not necessarily, closely
related to the structures observed in
the crustal rocks under discussion.

Many specific geologic features of
orogenic belts emerged from the dis-
cussions in a fresh light in terms of the
plate tectonic model. Some of these can
be cataloged as follows, with due al-
lowances for complications, exceptions,
and atypical situations.

1) Young andesitic volcanic chains
and ancient andesitic metavolcanic belts
can be taken as the linear surficial erup-
tive evidence for inclined seismic zones
in the mantle beneath, and stand or
stood typically above a region of in-
termediate depth earthquake foci as
noted by Wadati a generation ago in
Japan. Moreover, the transverse asym-
metry in the total alkali, or potash,
content of the volcanic rocks in a cross-
arc direction reveals the sense of dip
of the seismic zone and, therefore, the
side of the arc upon which the associ-
ated trench or principal subduction zone
is or was located. As emphasized by the
late Professor Kuno (Tokyo) in a num-
ber of papers, the total alkalinity of the
lavas increases as the depth to the seis-
mic zone increases. Hatherton and I
have shown that the increase in alkalin-
ity is an increase in the level of potash
content, with the level of soda content
invariant.

2) As argued forcefully by Warren
Hamilton (U.S. Geological Survey),
many granitic batholith belts can be
taken as the plutonic phase of arc vol-
canism. The plutons of regions like the
Sierra Nevada were probably emplaced
in the roots of eruptive arcs, and show
the same general transverse areal asym-
metry in total alkalinity or potash con-
tent as the arc volcanics. As noted by
Matsuda (Tokyo), the concept of a vol-
canic front, the line parallel to a trench
marking the edge of an eruptive arc,
can be broadened to the concept of a
magmatic front as a similar line mark-
ing the edge of the combined intrusive
and extrusive phases of the arc mag-
matism. In any given arc with a long
volcano-plutonic history, the position
of the magmatic front can shift with
time in response to some changing
dynamics or position of the associated

subduction zone. In several major bath-
olith belts of the circum-Pacific region,
radiometric age dates of the plutons
have also indicated a puzzling episo-
dicity of intrusive phases that appear
to be coordinated over large regions.
The causes of the episodicity of pluton-
ism and the associated volcanism, the
size of the areas over which the epi-
sodes are correlative, and the question
of whether the episodes are truly peri-
odic in some regular pulsing of activity
pose significant challenges for future
work.

3) The so-called ophiolite complexes,
pseudostratigraphic  sequences com-
posed, in ascending order, of alpine
peridotite or serpentinite, gabbro, basalt
pillow lava or breccia, and chert or
argillite, can be taken as the outer rind
of oceanic lithosphere that has been
incorporated tectonically into orogenic
belts at continental margins. Some
masses of this kind, and principally the
most intact and least dislocated ones,
have ridden over subduction zones as
part of a structurally high block in a
thrust complex. Such masses were de-
scribed by Blake (U.S. Geological Sur-
vey) from California, Davies (Australian
Bureau of Mineral Resources) from
Papua, and Moores (University of Cali-
fornia, Davis) from Cyprus. Similar
masses, commonly sliced internally or
dismembered by shearing, have ridden
into trench-style subduction zones to
become mingled with other rock types.
Although found now within the oro-
genic belts formed at convergent plate
junctures, many of the complexes pre-
sumably formed on midoceanic rises at
divergent plate junctures where oceanic
crust is mainly generated, and moved
to their present sites during sea-floor
spreading.

4) Blueschist metamorphism in the
high pressure part of paired meta-
morphic belts, as recognized by Miya-
shiro, can be taken to reflect the rapid
descent of cold surficial lithosphere to
great depths along trench-style subduc-
tion zones. Despite the announced title
of the conference, metamorphic proc-
esses were not discussed extensively,
but Coleman (U.S. Geological Survey),
Ernst (University of California, Los
Angeles), and others sparked several
impromptu discussions of the puzzling
tectonic relations of blueschists.

5) Intracontinental thrust belts like
those of the Wasatch and Mojave re-
gions can be taken as a secondary
inland expression of parallel trench-
style subduction zones and arcs with
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movements in the opposite sense. Oriel
(U.S. Geological Survey) analyzed the
geometry and timing of the late
Mesozoic and early Tertiary Idaho-
Wyoming thrust belt and found them
consistent with those of Canadian coun-
terparts but inconsistent with proposed
gravitational models. The geometric re-
lation of the thrust belt to the roughly
coeval Sierra Nevada, as reconstructed
by Hamilton and Myers, resembles that
suggested by Hamilton for the late Cen-
ozoic thrust belt in the eastern foothills
of the modern Andean volcanic arc.
Burchfiel (Rice) and Davis (University
of Southern California) showed how
opposed thrust systems of this type can
form the major structural elements of
a two-sided orogen, with a trench on
one side and an inland thrust belt on
the other.

An important impression that
emerged from the proceedings was the
realization that the nomenclature of tec-
tonic elements and stratigraphic facies
in orogenic belts requires revision and
further evolution. The meaning of the
geosynclinal theory, which holds rough-
ly that thick sedimentation in a linear
belt precedes and predestines orogeny,
must be translated into a new concep-
tual framework. Past usage has relied
heavily on the concepts of eugeosyncli-
nal and miogeosynclinal sequences, sup-
posedly deposited side by side in a sin-
gle large trough or in complex parallel
furrows, as the forerunners of orogenic
belts. Eugeosynclinal assemblages are
commonly conceived to be rich in vol-
canic rocks and deep-water turbidites,
and to undergo early, protracted, and
intense deformation capped by meta-
morphism and plutonic intrusion. Mio-
geosynclinal sequences, by contrast, lack
volcanic rocks and undergo less de-
formation of a more surficial kind. At
least three kinds of each assemblage can
now be identified with reference to
modern analogs which can be related
to current plate geometry.

One kind of eugeosynclinal sequence,
that like the Franciscan assemblage of
California, can be called a trench com-
plex, and recognized as pervasively
sheared, graywacke-bearing melanges in
which terrigenous detrital turbidites are
mingled depositionally and tectonically
with offshore sea-floor strata including
pillow lavas of the oceanic crust. Such
sequences are not built in ordinary strat-
igraphic superposition, but are stacked
tectonically over a period of time as
materials are successively ridden into
a trench and under its inner wall. The
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pervasive shearing and stratigraphic dis-
continuity within melanges have been
described at length by Hsu (Zurich),
who led a preconference field trip to
exposures along the coast near the con-
ference site.

A second kind of eugeosynclinal se-
quence, perhaps the most familiar type,
can be called an arc complex, and rec-
ognized as largely andesitic and dacitic
volcaniclastic strata intruded by partly
cogenetic granitic plutons. Such se-
quences are not accumulated in a topo-
graphic trough, but pile eventually to
great thicknesses through progressive
subsidence as described by Markhinin
in the Kurile Islands. Facies range from
shallow marine and even subaerial near
volcanic centers to deep marine in
blocky basins between volcanoes. A
third kind of sequence locally called
eugeosynclinal is composed of sea-floor
lutites and distal turbidites deposited on
basaltic crust in deep water beyond the
continental slope of stable continental
margins.

One kind of miogeosynclinal se-
quence, the miogeocline of Dietz, can
be called a continental terrace complex,
and represents the sediment built main-
ly in shallow water off the edge of a
stable continental margin. Such sedi-
ment wedges may differ little in facies
from platform deposits, but can reach
great thicknesses, especially where they
are built across the foundering edge of
a continent. Rifting associated with the
opening of a new ocean causes thinning
of the crust where it necks and divides.
A second kind of miogeosynclinal se-
quence, that like the Great Valley se-
quence of California, accumulates as
detritus eroded mainly from an adjacent
and parallel magmatic arc, and de-
posited in an elongate sediment trap be-
tween arc and trench. The site of dep-
osition can be a shelf, slope, or trough
in this tectonic position, separated from
the trench by a bathymetric basement
ridge of the type that Karig (Scripps)
especially has noted at the top of the
inner walls of trenches as a character-
istic tectonic element in many modern
arc-trench systems. A third kind of se-
quence, called miogeosynclinal by some
and exogeosynclinal by Kay, is the
clastic wedge foredeep complex, with
the Cretaceous of the continental in-
terior and the Devonian of the northern
Appalachians as examples. Such se-
quences are deposited in variable water
depths in troughs apparently associated
with secondary subduction zones.

With these interpretations, what be-
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comes of the idea that geosynclinal dep-
osition presages the eventual onset of
orogenesis and controls its effective ex-
tent? In the cases of the first two kinds
of eugeosynclinal sequences and the
last two kinds of miogeosynclinal se-
quences, sedimentation is simply a part
of an unfolding process in which some
deformation of the strata accumulated
is an inexorable sequel. Even so, each
case is somewhat different. In the case
of the continental terrace, or miogeo-
cline, and its offshore facies equivalents
on continental rise or abyssal plain,
there appears to be no immediate pro-
clivity for deformation of the strata, as
the continental margin is stable. In this
case, the time dimension of plate tec-
tonics comes into play. Oceans can be
shown to have opened and closed. Once
isolated continents come to be sutured
together by collisions at subduction
zones along which intervening oceanic
crust is consumed. Hence, given time,
any stable continental margin will
eventually encounter a subduction zone
at a convergent plate juncture, and will
ride either over it or into it. In either
case, the flanking sediment wedge will
be deformed in some fashion; for a
thick sedimentary pile simply to exist
at a continental margin thus predestines
eventual deformation when, inevitably,
the margin becomes active.

In a sense, then, the geosynclinal
theory of orogeny remains valid if the
causative function of a thick sediment
prism is replaced by a notion of coin-
cidence or consequence. In another
sense, the theory is perhaps more faulty
and potentially misleading. A single,
sequential orogenic progression is com-
monly assumed to be the norm. This
notion cannot be expected to remain
part of the plate tectonic model of
orogeny. As oceans open or close and
continents rift or join, as arcs and
trenches and thrust belts grow and die
with migrations and possible reversals
of polarity, as one type of tectonic ele-
ment is superimposed upon or juxta-
posed against another, we have no rea-
son to suppose as yet that there is any
unique order in which these events may
occur in a given region or happen to a
given rock mass. Hence, different oro-
genic belts may undergo different se-
quences of deformational events. Each
step ought to be one of a finite array of
types, but the order of the steps should
vary from place to place.

‘WiLLi1aM R. DICKINSON
Stanford University,
Stanford, California 94305
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From Rye Grass Purified Lyophilized powder
Activity: 10-15 units/mg protein

Unit definition: One unit will hydrolize 1 p Mole of Phosphorus
from 3'-AMP per minute at pH 7.5 at 37°C.

Impurities determined: 2’-Nucleotidase < 1% 5’-Nucleotidase < 1%
Alkaline Phosphatase < 1%

N 8503 Type lll Amonium Sulfate free Approx, 75% Buffer salts
2 units $10.00 5 units $22.50 10 units $38.50

N 8753 Type IV Approx. 95% Amonium Sulfate and Buffer salts
2 units $9.00 5 units $20.00 10 units $35.00

PHOSPHODIESTERASE, 3’ : 5'-CYCLIC NUCLEOTIDE

P 0134 From Beef Heart Lyophilized powder

Activity: 0.2-0.5 units/mg protein

Unit definition: One Unit will convert 1 u Mole of 3’':5-Cyclic
AMP to 5'-AMP per minute at pH 7.5 at 30°C.

Essentially salt free Substantially free of 2’:3’-Cyclic Phospho-
diestrase and 5’-AMP per minute at pH 7.5 at 30°C.

Essentially salt free Substantially free of 2’:3'-Cyclic Phospho-
diestrase and 5’-Nucleotidase.

Impurities determined: Inorganic Phosphotase approx. 5% ATPase
approx. 1%

2 units $12.00 10 units $50.00

A substantial IMPROVEMENT IN INORGANIC PYROPHOSPHATASE
Now stable at 0-5°C. No need to ship in dry ice.

1 4503 Type |1l From Baker’s Yeast

Lyophilized powder in vials, 500-00 units per vial

Activity: Approx. 500 units per mg protein.

Unit definition: One unit will liberate 1 u Mole of Inorganic Ortho-
phosphate per minute at pH 7.2 at 25°C.

Contains 85% Buffer salts 1 vial $25.00
Sigma already offers the following
PHOSPHATASES
PHOSPHODIESTERASES
5’-NUCLEOTIDASE
APYRASE
PHOSPHATASE, ACID
PHOSPHATASE, ALKALINE
PHOSPHDIESTERASES
PYROPHOSPHATASE, NUCLEOTIDE
PHOSPHODIESTERASE

Its a pl e doing b

with Sigmal

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, 314/771-5750
Night, Person to Person, %
Dan Broida, 314/993-6418
TWX (Teletype) Day or Night: COLLECT-910-761-0593

TELEGRAM: SIGMACHEM, St. Louis, Missouri

Tho Research Laboratories 0f

%o
E'EMA\.CHEMICAL COMPANY

MAILING ADDRESS: P. O. BOX 14508, ST. LOUIS, MO., 63178, U.S.A.
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

. Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, S.W.6, Eng.
Phone 01-736-5823 (Reverse Charges)

Circle No. 51 on Readers’ Service Card
1261




lenum

PUBLISHING CORPORATION

MOLECULAR
MECHANISMS
IN MEMORY
AND LEARNING

Edited by Georges Ungar

Departments of Anesthesiology and Pharmacology,
Baylor College of Medicine,
Texas Medical Center, Houston, Texas

Providing the first multidisciplinary forum
and consequent definition of the new science
of molecular neurobiology, this book surveys
advances made during the last decade in the
molecular approach to the mechanism of
learning and memory.

“The conspicuous success of the molecular
approach to the problem of genetic informa-
tion has stimulated research aimed at ex-
ploring the possibility of similar mechanisms
playing a role in the processing of acquired
information, particularly in learning and
memory. The main purpose of this volume is
to summarize the evidence for and against
the overall idea that learning and memory
have a chemical basis and to discuss the vari-
ous approaches to the basic proposition and
its interpretations.”’

—From the Editor’s Introduction

296 pages March 1970 $15.00

SBN 306-30452-X

HANDBOOK OF
NEUROCHEMISTRY *

Volume 4: Control Mechanisms
in the Nervous System

Edited by Abel Lajtha

New York State Research Institute for
Neurochemistry and Drug Addiction,

Ward’s Island, New York :

The fourth volume of an important new
seven-volume encyclopedic treatise presenting
a comprehensive evaluation of the current
chemical and biological literature on the
nervous system and the function of the brain.
Devoted to problems in the control of bio-
logical activities, this volume investigates
transmitters and their metabolism, enzymes
presumably involved in transmission and
other neural activifies, hormones related to
control, and biological phenomena which are
necessarily related to control.
516 pages 1970
SBN 306-37704-7

Subscription price on orders for the 7-volume set:
30.00 per volume)

$35.00

*Place your continuation order today for
books in this series. It will ensure the de-
livery of new volumes immediately upon pub-
lication; you will be billed later. This ar-
rangement is solely for your convenience and
may be cancelled by you at any time.

[ plenum press/ consultants bureau |

Divisions of Plenum Publishing Corporation

114 Fifth Avenue, New York, N.Y. 10011
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1970. 192 pp., illus. $5.95. Doubleday
Science Series.

Magnetism and Metallurgy. Vol. 1. Ami
E. Berkowitz and Eckart Kneller, Eds.
Academic Press, New York, 1969. xiv 4
554 pp., illus. $29.50.

Man and Animal in the Zoo. Zoo
Biology. Heini Hediger. Translated from
the German edition (Zurich, 1963) by
Gwynne Vevers and Winwood Reade.
Delacorte, New York, 1969. vi 4 306
pp. + plates. $11.95. A Seymour Law-
rence Book.

Marine Combustion Practice. J. Flack,
A. J. S. Bennett, R. Strong, and Leonard
J. Culver. Pergamon, New York, 1969.
viii 4 312 pp., illus. $22. Commonwealth
and International Library, Marine Engi-
neering Division.

Mariposas de Venezuela. Michael Schmid
and Bradford M. Endicott. Spanish-Eng-
lish Edition. Calproven, Caracas, 1968
(U.S. distributor, Entomological Reprint
Specialists, East Lansing, Mich.). xii 4 68
pp., illus. $9.95.

Mathematics for Engineers and Scien-
tists. Alan Jeffrey. Barnes and Noble, New
York, 1969. x -+ 730 pp., illus. Paper,
$9.95. Applications of Mathematics Series.

Matrix Algebra for Business and Eco-
nomics. S. R. Searle and W. H. Hausman,
with assistance from H. Bierman, Jr., J. E.
Hass, and L. J. Thomas. Wiley-Intersci-
ence, New York, 1970. xiv 4+ 370 pp.
$14.95.

Mediators of Cellular Immunity. Pro-
ceedings of an international conference,
Augusta, Mich., April 1969. H. Sherwood
Lawrence and Maurice Landy, Eds. Aca-
demic Press, New York, 1969. xvi 4+ 472
pPP., illus. $9.50. Perspectives in Immunol-
ogy.

Membranes of Mitochondria and Chlo-
roplasts. Efraim Racker, Ed. Van Nostrand
Reinhold, New York, 1970. xiv 4 322
pp., illus. $17.50. American Chemical
Society Monograph No. 165.

La Méthode Biologique. Textes Choisis.
Roger Baja. Masson, Paris, 1969. viii 4-
210 pp., illus. 26 F.

Methods of Molecular Quantum Me-
chanics. R. McWeeny and B. T. Sutcliffe.
Academic Press, New York, 1969. x 4 310
pp. $13.50. Theoretical Chemistry, vol. 2.

Mineralogical Applications of Crystal
Field Theory. Roger G. Burns. Cambridge
University Press, New York, 1970. xvi +
224 pp., illus. $13.50. Cambridge Earth
Sciences Series.

The New Electronics. Bruce H. Shore.
McGraw-Hill, New York, 1970. xiv -+
258 pp., illus. $10. McGraw-Hill Series
in Continuing Education of Engineers.

The New Space Encyclopaedia. A Guide
to Astronomy and Space Exploration.
Dutton, New York, 1969. 320 pp. +
plates. $13.95.

Nurturing New Ideas: Legal Rights and
Economic Roles. L. James Harris, Ed.
Bureau of National Affairs, Washington,
D.C., 1969. xii 4 648 pp. $14.50.

The Ocean. Freeman, San Francisco,
1969. viii 4 140 pp., illus. Cloth, $6.50;
paper, $3.25. Reprinted from the Septem-
ber 1969 issue of Scientific American.

Ordinary Differential Equations. Jack
K. Hale. Wiley-Interscience, New York,
1969. xviii 4 334 pp., illus. $14.95. Pure
and Applied Mathematics, vol. 21.

You can get
this
Perkin-Elmer
book
foronly

$3150.

LS ST EN TIER AN b/

A Model 290B Atomic Absorp-
tion Spectrophotometer comes with it.

The Analytical Methods Book tells
you in detail how to determine, by
atomic absorption, 68 elements in
biological, geochemical, metallurgi-
cal, agricultural, and industrial ma-
terials. Periodically, the book is
updated with free supplements.*

Unmatched for thoroughness, ac-
curacy, and up-to-dateness, the Ana-
lytical Methods Book is also a symbol
of Perkin-Elmer’s leadership in atomic
absorption. Perkin-Elmer's vast knowl-
edge and large staff of competent
specialists ensure that instrument
users are always helped when
necessary.

The Model 290B is a low-cost
single-beam instrument with many
sophisticated features, yet it is easy
to use. Four samples can be read
directly in concentration in one
minute, saving up to two-thirds total
analytical time. Advanced optical de-
sign gives it superior analytical per-
formance. Quantity production, not a
:’eduction in quality, keeps the cost
ow.

For information on the Model
2908, write for our brochure. Instru-
ment Division, Perkin-Elmer Corpora-

_tion, 723 Main Avenue, Norwalk,

Connecticut 06852.

*By itself, the book has Part Number 303-0152
and is priced in the United States at $25.00.

PERKIN-ELMER
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PAL Colour Television. Boris Town-
send. Cambridge University Press, New
York, 1970. viii 4 228 pp., illus. $10.
Institution of Electrical Engineers Mono-
graph Series 3.

Pathogenesis and Etiology of Demyeli-
nating Diseases. A symposium, Locarno,
Switzerland, May-June 1967. Krystina
Burdzy and P. Kallés, Eds. Karger, Basel,
1969 (U.S. distributor, Phiebig, White
Plains, N.Y.). xii 4+ 704 pp., illus. $34.80.
Addendum to International Archives of
Allergy and Applied Immunology, vol. 36.

A Pictorial History of American Min-
ing. The Adventure and Drama of Find-
ing and Extracting Nature’s Wealth from
the Earth, from Pre-Columbian Times to
the Present. Howard N. Sloane and Lucille
L. Sloane. Crown, New York, 1970. x +
342 pp., illus. $12.50.

Politics and the Community of Science.
Joseph Haberer. Van Nostrand Reinhold,
New York, 1969. vi + 346 pp. Paper,
$5.50.

Portable German Tutor. James L.
Hodge. Prentice-Hall, Englewood Cliffs,
N.J., 1970. xiv 4+ 146 pp. Paper, $3.50.
Prentice-Hall German Series.

The Practice of Behavior Therapy.
Joseph Wolpe. Pergamon, New York,
1969. x 4 314 pp. Cloth, $8.95; paper,
$5.95. Pergamon General Psychology
Series.

Principles of General Neurology. An
Introduction to the Basic Principles of
Medical and Surgical Neurology. Barry
Wyke. Elsevier, New York, 1969. xv1i +
820 pp., illus. $37.

Principles of Microwave Ferrite Engi-
neering. J. Helszajn. Wiley-Interscience,
New York, 1969. xvi +4- 260 pp., illus.
$12.50.

Prisoners of Culture. George A. Pettitt.
Scribner, New York, 1970. xii 4 292 pp.
$8.50.

Problems of Heat Transfer and Hy-
draulics of Two-Phase Media. A sym-
posium edited in the Russian by S. S.
Kutateladze. Translated by O. M. Blunn.
J. G. Collier, Transl. Ed. Pergamon, New
York, 1969. x 4 492 pp., illus. $19.

Pulsating Stars. A Nature reprint, with
introductions by F. G. Smith and A. Hew-
ish. Plenum, New York, 1968. xii 4 87
pp., illus. $12.

Psychological Research in Communist
China: 1949-1966. Robert Chin and Ai-li
S. Chin. M.I.T. Press, Cambridge, Mass.,
1969. xiv 4 274 pp. $10.

Quantitative and Qualitative Games.
Austin Blaquiére, Francoise Gérard, and
George Leitmann. Academic Press, New
York, 1969. xiv 4+ 178 pp., illus. $11.50.
Mathematiis in Science and Engineering,
vol. 58.

Quantum Mechanics. Eugen Merzbacher.
Wiley, New York, ed. 2, 1970. xiv 4 626
pPp., illus. $13.95.

The Quarternary of Quebec. Proceed-
ings of a symposium, Chicoutimi, Septem-
ber 1968. C. Laverdiére, Ed. Department
of Geography, University of Montreal,
Montreal, 1969. Illus. La Revue de
Géographie de Montréal, vol. 23, No. 3,
pp. 225-392.

Red Cell Membrane. Structure and
Function, American National Red Cross
Second Annual Scientific Symposium,
Washington, D.C., May 1969. G. A.
Jamieson and Tibor J. Greenwalt, Eds.

5 JUNE 1970

Our Breed-in.

They're the class of '70. Inbred mouse strains
developed and maintained by Dr. Leonell C. Strong.

These strains of mice have been the most
generally accepted in cancer research. And in
other studies requiring inbred mice. Recently,
they've been the toast of the Continent through a
limited marketing program by Charles River
France. Now, we'll produce them commercially
this Spring for the first time in the U.S. DBA /2,
C57BL /6, C3H, A and BALB /c. And from these,
appropriate hybrid lines.

All foundation and expansion colonies have
been Caesarean-derived and maintained in
germfree isolaters. All of your inbred mice will be
produced under our COBS® system. Nearly
all strains will also be available in germfree. In all,
the same top quality you've received in our
randombred mice.

We'd be happy to make your research effort
a Strong one. Call or write Charles River Breeding
Laboratories, Wilmington, Mass. 01887 or
Charles River France in Elbeuf.

L
Chaurles River /) .
BREEDING LABORATORIES, INC. / 75V 10 nectancr
WILMINGTON, MASSACHUSETTS 01887
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SONIFIER®

breaks all
CELLS

"Model W-140-E—$880; Model W.185.E~$975

... FAST!

® Wattmeter Output
® Automatic Tuning
® No Fan in Converter

HEAT SYSTEMS-ULTRASONICS, INC.
42 East Mall, Plainview, N.Y. 11803
516-694-9555

Exclusive distributors for Branson Instruments
onifier disrupters

® Reg. T.M. Branson Instr.

Circle No. 89 on Readers’ Service Card
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for the scientist who wants computer-ready
quantitative photo density data. ..

%M/. . . the high-speed digital microdensi-

tometer with high-accuracy bi-dimensional position in the micron range.
If the digitizing of photographic data is of interest to you in your re-
search in the fields of single crystal, virus and protein crystallography
—electron diffraction, multi-spectral, infrared or other micro/macro
photography—then you will want to talk with . . .

the leader in automatic digitizing of photographic information . . .

/1 OPTRONICS INTERNATIONAL, INC.

ALPHA INDUSTRIAL PARK, 7 STUART ROAD, CHELMSFORD, MASS. 01824

s 617/256-4511
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Lippincott, Philadelphia, 1969. 384 pp.,
illus. $16.50.

The Retina. Morphology, Function and
Clinical Characteristics. Proceedings of
the Inaugural Scientific Program of the
Jules Stein Eye Institute, Los Angeles,
November 1966. Bradley R. Straatsma,
Michael O. Hall, Raymond A. Allen, and
Frederick Crescitelli, Eds. University of
California Press, Berkeley, 1969. xiv 4+
618 pp. + plates. $30. UCLA Forum in
Medical Sciences, No. 8.

A Review of the Genus Harpiosquilla
(Crustacea, Stomatopoda), with Descrip-
tions of Three New Species. Raymond B.
Manning. Smithsonian Institution Press,
Washington, D.C., 1969 (available from
the Superintendent of Documents, Wash-
ington, D.C.). iv 4+ 44 pp., illus. Paper,
50¢. Smithsonian Contributions to Zool-
ogy, No. 36.

A Revision of the Catfish Genus Noturus
Rafinesque, with an Analysis of Higher
Groups in the Ictaluridae. William Ralph
Taylor. Smithsonian Institution Press,
Washington, D.C., 1969 (available from
the Superintendent of Documents, Wash-
ington, D.C.). vi 4 318 pp., illus. Paper,
$2. US. National Museum Bulletin 282.

Rotational Structure in the Spectra of
Diatomic Molecules. Istvan Kovacs. El-
sevier, New York, 1969. 320 pp., illus.
$16.75.

A Short Textbook of Clinical Biochem-
istry. D. N. Baron. Lippincott, Philadel-
phia, ed. 2, 1969. xii 4 212 pp., illus.
Paper, $5.75.

Simple Photogrammetry. Plan-Making
from Small Camera Photographs Taken
in the Air, on the Ground, or Under-
water. J. C. C. Williams, Academic Press,
New York, 1969. xii + 212 pp., illus.
$8.50.

Sir Thomas Lipton Wins. Geoffrey Wil-
liams. Lippincott, Philadelphia, 1970. x
+ 174 pp. + plates. $6.95.

Sociology Tomorrow. Peter Park. Peg-
asus, New York, 1969. 184 pp. Cloth,
$6.95; paper, $1.95.

Solid-State DC Motor Drives. Alexan-
der Kusko. M.IT. Press, Cambridge,
Mass., 1969. x - 134 pp., illus. $6. Mono-
graphs in Modern Electrical Technology,
vol. 1.

Solid State Physics. Advances in Re-
search and Applications. Vol. 23. Freder-
ick Seitz, David Turnbull, and Henry
Ehrenreich, Eds. Academic Press, New
York, 1969. xviii 4+ 518 pp., illus. $25.

Sound, Noise, and Vibration Control.
Lyle F. Yerges. Van Nostrand Reinhold,
New York, 1969. xx 4 204 pp., illus.
$9.95. Van Nostrand Reinhold Environ-
mental Engineering Series.

The Staff of the Mental Health Center.
A Field Study. Raymond M. Glasscote and
Jon E. Gudeman. In collaboration with
H. G. Whittington, Kent S. Miller, Eleanor
Clark, James N. Sussex, Ruth V. Lewis,
and Wayne M. Wilson. The Joint Infor-
mation Service of the American Psychiat-
ric Association and the National Asso-
ciation for Mental Health, Washington,
D.C., 1969. xvi + 208 pp., illus. $6.

Steam Tables. Thermodynamic Proper-
ties of Water Including Vapor, Liquid,
and Solid Phases. (International Edition—
Metric Units). Joseph H. Keenan, Fred-
erick G. Keyes, Philip G. Hill, and Joan
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useful book.”

RALPH E. LAPP:
“May be bannedin
Texas,but
it deserves to be
a best-seller,
... Azesty piece
of writing."”

THE m&.e OF AN
ASTRONAUT

is a frank, personal
uncensored account that
reveals what is going
on in the classified
world of NASA.

Planetary astronomer

BRIAN O'LEARY

was chosen after grueling
physical and psychological
tests as one of the
eleven new astronauts.
After frustrating months
behind the scenes
at the NASA Space Center
in Houston he resigned.
Since then other scientists
have quit the program.

Did the risks run with Apollo 13
have any real scientific justifica-
tion? For scientific purposes are
manned space flights really nec-
essary? Free of controls that re-
strict other astronauts, Brian
O'Leary reveals what science is
really up against at NASA and
why more and more scientists
are becoming disenchanted with
our space program.

At your bookstore +« $5.95

HOUGHTON MIFFLIN COMPANY
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G. Moore. Wiley, New York. 1969. xxvi
+ 166 pp., illus. 4+ chart. $9.95.

Stratigraphy and Paleontology of the
Marine Neogene Formations of the Co-
alinga Region, California. Oluwafayisola
S. Adegok. University of California Press,
Berkeley, 1969. vi+4 270 pp., illus. +
charts. Paper, $6. University of California
Publications in Geological Sciences, vol.
80.

Stratospheric  Circulation.  Technical
papers drawn mainly from the proceed-
ings of two COSPAR seminars: London,
July—August 1967; Tokyo, May 1968.
Willis L. Webb, Ed. Academic Press, New
York, 1969. xvi + 600 pp., illus. $15.
Progress in Astronautics and Aeronautics,
vol. 22.

The Structure of Psychological Well-
Being. Norman M. Bradburn, with the
assistance of C. Edward Noll. Aldine,
Chicago, 1969. xvi 4+ 320 pp. $9.75. Na-
tional Opinion Research Center Mono-
graphs in Social Research, vol. 15.

Studies in Animal and Human Be-
haviour. Vol. 1. Konrad Lorenz. Trans-
lated from the German edition (Munich,
1970) by Robert Martin. Harvard Univer-
sity Press, Cambridge, Mass., 1970. xx +
404 pp. $10.

A Study of a Profession and Professional
Education. The Final Publication and
Recommendations of the UCLA Educa-
tional Development Program. Allen B.
Rosenstein. Reports Group, School of En-
gineering and Applied Science, University
of California at Los Angeles, 1968. Un-
paged, illus. Paper, $4.25. EDP 7-68.

A Study of the Early Development of
Mongols. Valerie A. Cowie. Published for
the Institute for Research into Mental Re-
tardation by Pergamon Press, New York,
1970. xvi 4+ 110 pp., illus. $8. IRMR,
Monograph 1.

Subgroups of Finite Groups. S. A.
Chunikhin. Translated from the 1964
Russian edition and edited by Elizabeth
Rowlinson. Wolters-Noordhoff, Gronin-
gen, Netherlands, 1969. 144 pp. $6.25.
Wolters-Noordhoff Series on Pure and
Applied Mathematics.

Synthesis and Reactions in Organic
Chemistry. William E. Parham. Wiley,
New York, 1970. x 4 550 pp., illus.
Paper, $9.95.

Transmission Lines with Pulse Excita-
tion. Georges Metzger and Jean-Paul
Vabre. Translated from the French edi-
tion (Paris, 1966) by Robert McDonough.
Academic Press, New York, 1969. xvi +
216 pp., illus. $14.50.

II-VI Compounds. Brian Ray. Perga-
mon, New York, 1969. xvi-22 pp.,
illus. $10.50. International Series of Mon-
ographs in the Science of the Solid State,
vol. 2.

Viral Infections of the Human Fetus.
Gilles R. G. Monif. Macmillan, New
York; Collier-Macmillan, London, 1969.
X 4 166 pp., illus. $9.95.

A Way of Life. An Address Delivered
to Yale Students Sunday Evening, April
20th, 1913. William Osler. Thomas,
Springfield, Ill., 1969. xii + 44 pp. $3.95.

Weather Economics. Based on a sympo-
sium, Aberystwyth, Wales, March 1968.
Jame A. Taylor, Ed. Pergamon, New
York, 1970. xiv 4+ 126 pp., illus. $8. Uni-
versity College of Wales, Aberystwyth.
Memorandum No. 11 (1968).

HAS
CONNEGTIONS

Flexible and unbreakable,
TYGON Y. CONNECTORS
are made in 8 standard sizes
from 3/16” to 1-1/4” ID.

And don’t forget...

Day in and day out, TYGON
clear flexible plastic Tubing
proves over and over again that
it's your best lab tubing buy.

Available through your
Authorized Tygon Distributor

Write for information
TODAY!

PLASTIES & SYNTHETICS OIV.

FORMERLY U 8. STONEWARE INC.

AKRON. OHID 44309 o
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