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Beckman J-21B: the centrifuge
on

that started the quiet revoluti
is today’s best value.

J-21B users have good reason
to smile. They own the best high-
speed refrigerated centrifuge made
today.

In addition to its quiet opera-
tion, the J-21B has a high-torque dc
drive that gets rotors to speed fast,
and an automatic vacuum system
that reduces wind friction, increases
drive and brush life, and makes it
possible for nearly every J-21B rotor
to produce more centrifugal force
than comparable rotors.
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The J-21B offers you a full line
of fixed-angle and swinging-bucket
rotors, complete with a wide variety
of adapters and tubes. For larger
volumes, there is also the incompar-
able JCF-Z rotor for separations
by continuous flow, zonal, and re-
orienting gradient techniques—all
in one rotor body with interchange-
able cores.

You canstart a quiet—and more
efficient—revolution in your lab by
buying a J-21B. Send for brochure
SB-366 to Beckman Instruments,
Inc., Spinco Division, 1117 Califor-
nia Ave., Palo Alto, CA 94304.




Sonys
shoul

Why? For the same reason you watch us and
listen to us. Quality
The quality that goes into everything we make’
is the same quality you'll find in Sony dictation machines.
So talk to one of ours; we have a complete line
The BM-35 desktop modelis the top of
our line. With realistic Sony sound, the
voice that comes out sounds as good
(and clear) as the voice that went in
Maybe better. Our electret condenser
microphone filters out all background
noises. And our electronic and visual
indexing lets your secretary find
priority dictation
If you want most everything the BM-35
has, but in a smaller package, you'll want to know abou
the BM-20 desktop model. Only 9-5/8" wide, it gives
you more full function features than some other make
machines selling at almost twice the price
The same Sony features, in an even smaller package. That's our BM-11 portable dictation machine
It fitright in your briefcase and runs on batteries or AC current
Now for our output: Sony's
transcribing machines (like the
BM-25A shown here)
Nith variable speed
control and automatic
backspacing there are
no missed words or
% phrases. Left at
*, your secre-
tary’s desk,
it lets you
take the
cassette
from your
dictation machine,

ing machine. Freeing your machine
for more dictation

machines
take standard
30, 60 and 90-minute
cassettes
We also have a system
you can be as close to as you are
to the nearest phone: Sony's
Remote Dictation System
Everythmg in Sony's line of business equipment
is totally compatible. If you start with one machine, that
one machine will grow along with your company.

’ Sony gets your peo-
ple and your money function-
ing more efficiently And
Sony's quality improves
your quality.
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o
Somuchfor | Sony Information Center—Business Products Div
input and output { PO. Box 1624 Trenton, N.]. 08607 |
All you L ¥ O viatid 7
really need to g isaie
know is what TITLE S
nobody else can say -PHONE
about their dictation TSR St ZIP i
STANDARD e
] 6 MONTHS (1612 MONTHS
T e S it
©1975 Sony Corp. of Amenca SONY is a trademark of Sony Corp S
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A rotation about a particular axis of the
two lines connecting the alpha-carbon
positions in a tripeptide. See page 1047.
[D. M. Collins et al., Texas A & M Uni-
versity, College Station]



HP calculators make uncompromising Christmas gifts.

If you know people who don’t know what to give you for Christmas, give them this ad with your checks on it.
You'll have helped them to make your Christmas a happy one.

HP-21 Scientific. 32 preprogrammed scientific
functions and operations. $100.00*. ]
HP-25 Programmable Scientific. 49-Step
User Memory plus 72 preprogrammed func-
tions and operations. $195.00*. ]
HP-22 Scientific Business. Preprogrammed
with both business and stat functions to help
planners to forecast scientifically. $165.00*. ]
HP-80 Financial. 36 preprogrammed business
and financial functions. $295.00*. O

HP-55 Advanced Programmable Scientific.
49-Step User Memory, 86 preprogrammed
functions and operations, 20 Addressable
Memory Registers, Digital Timer.

$335.00*, O

HP-65 Fully Programmable. 100-Step User
Memory, Five User Definable Keys, Magnetic
Card Reader/Weriter, 51 preprogrammed
functions and operations.

$795.00%. ]




HII'LH’!"MCIMID

|
|

g

HEWLETT a PACKARD

otﬁ
MATHPAC2

i s Bl

1
=
3
|
3
1
Ll

o

0!
.'?,f’-’}"'- "B

/)

So do HP accessories.

Reserve Power Packs HP-65 Application Pacs, $45.00* 800-538-7922

HP-21, 22 & 25. $15.00*. [] each (in Calif. 800-662-9862).
HP-55, 65 & 80. $20.00*. [[] MathPacslorll [[] Thenumbers to call for a nearby HP
Recharger|AC Adaptor Stat Pacs I or II. ] 1dealer wgo carries botl:n our calcu-
HP-Q], 22 &25. $15.00*. :I EE Pacs I orIl. D ators and our accessories.
HP-55, 65 & 80. $18.00*, ]  Survey Pacl. L]

) Medical Pac 1. ] ?
Field Cases Aviation Pac L. [] HEWLETT \hp, PACKARD
HP-55 & 80. $20.00*. D Navigation Pac I. D |
P65 $25.00" L] Finance Pac. [T e S0 it e B ety
Security Cradles Chem E Pacl. O B ' >
HP-21, 22 & 25. $30.00*. []  Stress Analysis Pac 1. (] e
HP-55, 65 & 80. $25.00*. ]  Machine Design Pac . [] et e oo i e b
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CO, Incubators
From Forma ...
The Incubator People

Forced Draft and Water-Jacketed Models with solid-state, automatic CO2 control.

Forma Water-Jacketed Incubators are available in single and dual chambered units,
side-by-side, or stacked, occupying only 4 sq. ft. floor space. Each chamber will hold 22
stainless steel shelves in non-tip channel brackets. 0O With standard or automatic CO2 system.
O Humidified to 98% RH. O Temperature control from 2° C above ambient to +60° C.
O Overtemp safety alarm standard.

Forma Forced Draft Incubators feature positive horizontal air flow—an aerodynamically
engineered design that assures temperature control to within = 0.1° C and overall uniformity
to within = 0.2° C. Available in 6, 12, and 29 cu. ft. capacities. O With standard or automatic
CO:2 system. 0O Controlled humidification. O Temperature ranges from 0° C to +60° C.

0O Overtemp safety alarm standard.

The Forma Automatic CO2 System is available on Forma Water-Jacketed and Forced Draft
Incubators. The solid state, direct dial CO2 control is effective to within +.2% over a range

of 0-20% with CO: savings of up to 90% over conventional methods. The automatic CO2 system
is also sold as a portable unit for easy installation on any stable incubator. No external air
supply or purge bottons required. Large 4” scale meter for direct read-out.

FROM FORMA . .. THE INCUBATOR PEOPLE.

BOX 649 « MARIETTA, OHIO 45750 » AREA CODE 614/373-4763
TELEX 24-5394 « TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2 & 3

=‘ Forma Scientific
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" The Ploemopak 2 readily adapts Leitz “building block” microscopes for fluorescence microscopy.

Leitz introduces the seco graon

«««««««

vertical fluorescence illuminator.

Supression filter. This completely new
Ploem unit is designed to
ease your work by making
flourescence techniques
as convenient as possible;
to permit use of alf the
methods of fluorescence
microscopy; and to be
dietroic adaptable to any new de-
beam splitter. Velopment.

~ Crosssection of These requisites are
interchangeable filter module. met with interchangeable
filter modules. About the size of a Flashcube, each
module is an entire filter system: exciter filter, di-
chroic beam splitter and suppression filter.

12 DECEMBER 1975

Four modules can be placed in the illuminator
body. They mount on a turret so you can quickly
switch from one to another.

Sixteen modules are available. Twelve have
filter systems that meet the characteristics of
specific fluorochromes. Four other modules have
built-in beam splitters; you choose your own filters.

New optics complement the system. These 10 X
to 100 X oil immersion objectives provide highest
intensity and contrast.

Ploemopak models are available for all current
Leitz microscopes. For details call our answering
service at 800-325-6400 toll-free. (In Missouri 800-
342-6600.) Or write E. Leitz, Inc.,

Rockleigh, N.J. 07647. o
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Where most new developments start.
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Irhe languoge of science

Toxicology of Insecticides
Fumio Matsumura

A comprehensive survey offering complete background
data on the toxicology and history of insecticides, the
book critically reviews metabolism in humans, other
animals, plants and microorganisms; the dynamics of
insecticide movement in animals and the environment;
and effects of pesticides on wildlife. It presents the latest
research on insecticide penetration and distribution and
reports on DDT, aldrin, dieldrin, organophosphate, and
carbamate poisoning. Indicating the dangers of insecti-
cides, it deals with pathological and histological changes
and considers carcinogenicity and mutagenicity. $27.50

Alcohol Intoxication
and Withdrawal
Experimental Studies-ll
edited by Milton M. Gross

This volume reports on the latest major experimental
findings and examines topics ranging from molecular
research to clinical interpretations of the metabolic,
psychological, and neurological impact of alcohol and
alcoholism. Griffith Edwards, in the British Journal of
Psychology, hailed the earlier volume: “Anyone who

wants to know [about this subject] . . . could not do
better than read this book.” $37.50
The Gangliosidoses

edited by Bruno W. Volk and Larry Schneck

This book covers every feature of ganglioside diseases—
from the clinical, pathological, and genetic aspects of
various disorders to the observed and theoretical effects
of enzyme deficiencies. A remarkable multidisciplinary
work. $22.50

Lipids, Lipoproteins, and Drugs

edited by David Kritchevsky,
Rodolfo Paoletti, and William L. Holmes
This volume discusses the physiology of lipoproteins as

well as their control of cholesterol metabolism at the
cellular level. $39.50

Dilemmas in Diabetes

edited by Stewart Wolf
and Beatrice Bishop Berle

In a frank and free-ranging dialogue, the contributors
examine the evidence on which diagnostic and thera-
peutic decisions are made. $19.50

Diet and Atherosclerosis

edited by Cesare Sirtori, Giorgio Ricci,
and Sergio Gorini

Goes beyond the pure technology of nutrition to explore
the pathogenesis, therapy, and prevention of a leading
cause of death in advanced industrial nations—athero-
sclerosis. $22.50

Cytochromes P-450 and b

Structure, Function,
and Interaction

edited by David Y. Cooper, Otto Rosenthal,
Robert Snyder and Charlotte Witmer

Focusing on the microsomal metabolisms of steroids and
the part cytochromes play in the regulation of drugs,
insecticides, and carcinogens, this work reveals the role
of cytochromes bs and P-450 work in mixed function
oxidation. $39.50

PLENUM PUBLISHING CORPORATION, 227 West 17th Street, New York, N.Y. 10011
In United Kingdom: 8 Scrubs Lane, Harlesden, London NW10 8SE, England

Prices slightly higher outside the U.S. Prices subject to ch without
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Students test altemative fuelsand
poliution potential of stratified-cha

rge engines.

Digital's PDP 11/10 computer helps.

What the future holds for
stratified-charge engines is being
studied. Students in the automo-
tiveresearch lab at aleading
institute are testing the engine’s
potential. They are applying the
power of a Digital computer in
experiments to control pollution
and conserve energy.

Engine pressure and emis-
sions data are taken at critical
]la'ﬁints on an operating engine.

e volume of test data is then
analyzed to determine what gains
have been realized. Such testin
was difficult at best until speci
sensors were applied to retrieve
analog data for on-line computer
conversion and storage in digital
form.

The researchers asked Digital
Equipment Corporation for some

help. Digital’s PDP 11/10 Lab
System with LPS analog interface
plus RT-11 and LAB APS applica-
tion software seemed the best
approach. The system interfaced
with analog test sensors, and was
easy toinstall and use.

Students welcomed the
computer as an educational tool
for easy access and analysis of test
data. Accuracy of data collection
was improvg dramatically.

The entire system was affordable,
and will reduce computing costs
further with an eventual link to
the central system.

Digital’s 11/10is one of the
many systems of all sizes offered
to the laboratory and research
community. Over 60 peripheral
devices are also available includ-
ing basic to sophisticated graphics

Circle No. 585 on Readers’ Service Card

terminals. And Digital offers
years of experience in lab software
development plus the support of
3,500 software and service profes-
sionals in 36 countries. The Digital
team applies itself to getting your
lab system up and running
quickly. And to keep it running
smoothly.

So when you need to get the
most out of alab computer, Digital
can help. Call us at (617) 481-9511,
Ext. 6977. Or write Laborato:

Data Products Group, Digit:
Equipment Corporation, Marl-
boro, MA 01752. European head-
quarters: 81 route del’Aire,

1211 Geneva 26. Tel: 42 79 50.
Digital Equipment of Canada, Ltd.
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Here's a partial listing of instruments currently
available from Scientific Resources (subject to

prior sale):

X-Ray Instrumentation
Universal vacuum spectrograph
Fluorescence system
Diffractometer

Powder diffraction system
Powder diffractometer
Single crystal orienter
Single crystal diffractometer
Single crystal diffractometer
Generator

Powder diffraction system
Spectrometers

Mass spectrometer

Mass spectrometer

Dust photometer

UV-Vis spectrophotometer
UV-Vis spectrophotometer
UV-Vis spectrophotometer
Monochromator for PMQII
Accessories for PMQI|
UV-Vis spectrophotometer
UV-Vis reflectance attachment
Emission spec. analyzer

1.5M Emission spec. (Wadsworth)

3.4M Emission spec. (Ebert)

3.4M Emission spec. (Ebert)

3.4M Emission spec. (Ebert)

Spectrograph components

1.5M Direct reader

3.0M Direct reader

3.0M Vacuum direct reader

Extreme UV grazing incidence
monochromator

Rapid scan. monochromater

Raman double monochromator

AA spectrophotometer

AA spectrophotometer

AA spectrophotometer

Spectrofluorometer

Infrared spectrophotometer

Manufacturer
Philips

Picker

Picker

Picker

Siemens

Varian

AEI
Sinclair-Phoenix
Perkin-Elmer
Beckman
Pye-Unicam
Zeiss

Zeiss

Cary

Cary

ARL
Jarrell-Ash
Jarrell-Ash
Jarrell-Ash
Jarrell-Ash
ARL
Jarrell-Ash
Baird

Baird

McPherson
Perkin-Elmer
Spex
Perkin-Elmer
IL

Varian
Turner

Bec

Infrared spectrophotometer
Raman spectrometer

NMR spectrometer

NMR spectrometer

NMR spectrometer

ESR spectrometer

23 KG magnet

Electron Microscopes
Trans. electron microscope
Trans. electron microscope
Trans. electron microscope
Trans. electron microscope
Isolation system

Trans. electron microscope
Trans. electron microscope
Scanning electron microscope
Scanning electron microscope
Scanning electron microscope
Scanning electron microscope
Scanning microprobe
Scanning microprobe

Perkin-Elmer
Cary

Jeol

Praxis
Varian
Varian
Varian

AEI
Hitachi
Jeol
Philips
Barry

RCA
Siemens
Cambridge
Coates & Welter
1Sl

Jeol

AEI

Jeol

Scientific Resources, Inc.
3300 Commercial Avenue
Northbrook, lllinois 60062

(312) 498-2920
12 DECEMBER 1975

Model
52360
Ultra-stable
FACS-1

6181

SPG

Quarter circle

XRD-5 w/E & A full circle

4-angle automated
8098
Kristalloflex 4 ®

EM 600

MS-9

JM 2000

124, 139

DK-2, DK-2A, DU-2
800 (Kinetics)

M4GI1 (Unused)
Unused—call for list
11, 14, 15, 16

For use with 14
26000-1

78-090

71-020

71-120 w/dual grating
70-320 w/sine bar drive
Call for specs

13 channel 66-004

10 channel HA-2

20 channel VS-5

247
108
1401

103, 107, 2908, 303, 403

253, 453

1200, AA4

430

IR-10, IR-11, IR-12,
IR-20, 4250

E-1, 180, 221, 257, 301, 521

81

C60H

102R

EM 300, HA100
EM 500

151

EM-6B

HU11 series, HS6, HS7
JEM-30B, JEM-50B
EM-300, EM-200

For use w/EM300, EM301

EMU 3 series
Elmiskop I, IA®
Stereoscan 600 @
100-4

MSM-2, MSM-3
JSMU3

SEM-2A

JXA50A

If an instrument* has outlived its usefulness in
your |lab, we’ll buy it outright or we’ll allow a

generous trade-in.

If you're in the market to buy, you can save
significantly on carefully reconditioned scientific
instruments, warranteed to meet the original
manufacturers’ specifications.

Replacing your old instrument with a new one?
Contact us before you close the deal. We can
arrange a favorable trade-in with the

manufacturer.

Scientific Resources can put your no-longer-
needed equipment to work for you. Call or write

for details.

*Marketable instrument in good
operating condition with an original
price of more than $5000

Nuclear Instrumentation
Liquid scintillation system
Liquid scintillation system
Liquid scintillation system
Liquid scintillation system
Liquid scintillation system

Liguid scintillation system
Liquid scintillation system
Liquid scintillation system
Gamma counter
Gamma counter
Gamma counter
Gamma counter

Bio-Medical Instrumentation

Tissue slide stainer

Auto. Reagin test (syphilis)
Gamma camera

Gamma camera

Blood analyzer

Automated chemical analyzer
Digital conv./printer for 12/60
Automated chem. analyzer
Automated chem. analyzer
Automated chem. analyzer
Automated chem. analyzer
Automated chem. analyzer
Automated chem. analyzer
Blood cell counter

Blood cell counter
Miscellaneous

Paper strip radiochrom. system
Countercurrent apparatus

Mag tape recorder/reproducer
Mag tape recorder/reproducer
lon plating system

Schlieren optical system
Metallurgical microscope
Densitometer

Densitometer comparator
Analytical ultracentrifuge
Two-tube resistance furnace
Mechanical convection oven

Manufacturer
Beckman
Beckman
Packard
Packard
Packard

Searle
Searle
Searle
Beckman
Packard
Searle
Baird

Gam Rad
Technicon
Searle
Picker

IL
Technicon
T & T Technology
Fisher
Technicon
Technicon
ENI

Hycel
Beckman
Fisher
Coulter

Searle

Post
Lockheed
Bell & Howell
Int'l Vacuum
Unertl
Vickers
Jarrell-Ash
ARL
Beckman
Leco

Blue M

Model

LS100/100 sample

LS200B/200 sample

2425/150 sample

2450/450 sample

3320, 3324, 3365, 3380/
200 sample

725, Mark 1/150 sample

Unilux I, 11 ® /100 sample

Isocap 300 ® /300 sample

300/300 sample

5220/300 sample

1085/100 sample

708/100 sample

Stainomatic ®

ART®

Pho-Gamma |11 ® HP upgrade
Dynacamera |IC®
Clinicard 368 ®
AutoAnalyzer || ®

SMART | ® & TTY
Programmachem 1040 ®
12/60 Survey

6/60

GEMSAEC® + computer
17

DSA 560

Hem-alyzer ®

B®

Actigraph 111 ®
A-3

417D portable
VR-3400, FM/direct
1V 5500-2108

6” F-15

M-55

200

2250

E

540-500

CW-8812F
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IBM’s new

5100 Portable
Computer

A compact problem-solving aid for engineers,
statisticians, scientists and financial and business analysts.

Now you can have a computer right on your
desk. Exactly where you need it. When you need it.

The new IBM 5100 Portable Computer incor-
porates the latest in semi-conductor technology.
It features a typewriter-like keyboard and numeric
key-pad for simplified data entry,a 1024 character
display screen, an integrated magnetic tape drive,
and 16K characters of memory.

Options available with the 5100 include a bi-
directional 80-characters per second printer,
asecondmagnetic tape drive, and additional mem-
ory uptoa maximum of 64K characters. Also avail-
able is acommunications feature which allows the
5100 to be used as a terminal.

The IBM 5100 comes with either APL or BASIC
language or both.

Over 100 often-used analytical routines in math-
ematical, statistical and financial calculations are
available for such functions as forecasting, model-
ing, matrix arithmetic, engineering and design cal-
culations,regressionand correlationanalysis,
return on investment and cash flow analysis.

In addition, the 5100 features a self-study train-
ing package that makes it easy to learn and easy
to use without taking any classes or relying on spe-
cially trained experts.

If you'd like to find out more about IBM's new
5100 Portable Computerand arrange for ademon-
stration right at your desk, call your IBM General
Systems Division office or fill out this coupon.

r—_""——- - —
I S
| IBM General Systems Division |
» PO Box 2068, Atlanta, Georgia 30301
I 01 would like more information about IBM's new 5100. I
| Ol would like a demonstration of IBM's new 5100. |
|  Mymajorareaof interestis: |
| ClEngineering/Scientific (1 Statistical Analysis |
| 0 Business/Financial Analysis |
| Name [
| Title |
{ Company =
| Address l
} City State Zip |
LFhore—— o o o o 1
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5 new spectrophotometers from Zeiss.

Count ’em. 5!

The new PM 6 line of spectrophotometers
has four different models. All with double-
grating monochromators. All with automatic
blank reference. One of them certain to fit
your needs.

Consider now the single-package PM 6's.
So compact, each takes up less than 2 ft.?
of bench space. Sampling capabilities range
from manual to fully automatic, and all can be
equipped with recorders or printers. Ideal for
endpoint and kinetic measurements.

All four PM 6's house Deuterium and
Halogen light sources (and their power sup-
plies, too) for efficient coverage from 200 to
800nm. All use wide-range photomultipliers
and, with their double-grating monochroma-
tors, have the lowest stray-light levels of any

5.
LOW-PRICED WORKHORSE

PM-2: Priced at around $2600.
Because some labs don't need
the many capabilities built into

PM-6's (at $8000), but

do want the same Zeiss pre-

cision and ease of operation,
we're introducing the PM-2,
A precision-grating instrument
ideal for clinical use with auto-
matic blank reference. For UV
and visible.

spectrophotometers in their price class. The
highly accurate and reproducible measure-
ments are displayed in absorbance and con-
centration units on a 4-digit readout.

Operation is simple and foolproof. Truly
human-engineered with few controls for rapid,
error-free performance. And the advanced in-
tegrated circuitry makes the instruments prac-
tically service-free.

For the whole story, write Carl Zeiss,Inc.,
444 5th Ave., New York, N. Y. 10018. Phone
(212) 730-4400.

In Canada: 45 Valleybrook Drive, Don
Mills, Ont., M3B 2S6 (416) 449-4660.

Nationwide Sales and Service direct and
only from Zeiss.

BRANCH OFFICES: ATLANTA, BOSTON, CHICAGO, COLUMBUS, HOUSTON, LOS ANGELES, SAN FRANCISCO, WASHINGTON, D.C.

= 3. 4.
MANUAL SEMI-AUTOMATIC PROGRAMABLE FULLY AUTOMATIC

THE GREAT NAME IN OPTICS

PM6-T: For rapid rou- PM6-K: Push-button op- PM 6-KS: For kinetic and PM 6-P: With coded doc-
n ys up

tine determinations. erated with up to four end-point determina- ument
cuvettes. tions. to 72

sively.

Circle No. 567 on Readers’ Service Card

WEST GERMANY




TIAA-CREF
Supplemental
Retirement
Annuities

Teacy,
RS 1y,
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Supplemental Retirement Annuities (SRA's) are new forms of TIAA and CREF contracts
designed expressly for use by persons who want to set aside tax-deferred retirement
funds over and above amounts being accumulated under their institution’s basic
retirement plan. They are available for employees of colleges, universities, private schools
and certain other nonprofit educational organizations with tax-deferred annuity
(salary-or-annuity option) programs. Through a properly drawn agreement

with their institution, staff members may divert part of their compensation before

taxes to the purchase of these new contracts.

And SRA’s are cashable at any time. this means that

if the money accumulated by salary reduction is needed before retirement, the SRA
contracts can be surrendered for their cash value. Benefits, whether payable in cash or
as income, are taxable as ordinary income when received.

For more information and answers to questions send for your copy of the booklet on
Supplemental Retirement Annuities.

Nonprofit
Employer

Teachers Insurance and Annuity Association wi
730 Third Avenue, New York, New York 10017 !

F SN G I SR T AN BENEE BEEEN N A I S . 1
| 8Scnd me a booklet describing TIAA |
' TIAA-CREF Supplemental Retirement Annuities. [
I Name |

|
' Address G I
I City State Zip I
| |

|
I |
L

—————_———_——_J
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Oxford® DIFFU-GEN

Antisera and complete

radial immunodiffusion (R.1.D.) systems

for your
immunoprecipitin
analyses

ANTISERA FOR ALL TECHNIQUES

m R.l.D., double diffusion, |.E.P., “Rocket”

methods.

m Produced in goats from normal human
serum proteins.

m Solid phase immunoabsorption
technigues used for purification.

m Nephelometric techniques. IgG, IgA,
IgM titred expressly for such use.

m Strict Oxford quality control.

Order through these authorized Oxford
distributors:
Scientific Products
Fisher Scientific Company
Curtin Matheson Scientific, Inc.
In Canada:
Canadian Laboratory Supply, Ltd.
Fisher Scientific Company, Ltd.

O ><FORIDD

LA B ONRA T 'R ) BVS
Subsidiary of G. D. Searle & Co.

Foster City, California 94404
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41041090

HIGH-QUALITY R.1.D. SYSTEMS

® 1gG, IgA, IgM, regular and low levels.
C3 Complement. Ultra low level IgG/
Albumin in CSF. More in development.
Complete kits include reference serum
and control.

Individual plates also available, in
packages of 3, 10, 24 or 48.
Convenient procedure. Deliver serum,
incubate, read and record.

Easy to read low and ultra low levels.
No staining.

“Measured time” or maximal diffusion.
Excellent reproducibility, from lot to lot
and plate to plate.

Quality control data, specific to each
lot, included with plates.

Available separately:

Oxford® SAMPLER® Ultra-Micro Pipetting
System.

Oxford® llluminator/Reader.
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Plot data by Johnson's ORTEP provided by
Molecular Structure Center, Indiana University

One plot is worth
thirty pages of printout.

There is no shortage of data. The smallest minicomput-
er can swamp you with a stream of alphanumerics. But
words and numbers aren’t information. Not when they
are buried in pages of printout.

Why not use an electrostatic line printer that
draws? Plotting translates pounds of data into a picture.
And that data compaction does more than cut paper
cost. It helps you interpret
information. Isolate com-
plex variables. Spot
trends. Reveal subtle
changes.

Pictorialized in-
formation is powerful
proof, too. Charts,
diagrams, maps, and
other graphics are
persuasive.

Adding print/plot
capability is practical.
Printing up to 1000 lines
per minute, the Versatec
printer/plotter costs less
than an impact printer of
comparable speed.
Maintenance cost is about
one-third that of impacts.
And it’s far quieter.

You get a complete
output package. Versatec
computer-matched con-
trollers and Versaplot™

FORTRAN software make plotting as easy as plug-
ging in. Simple subroutines allow programming of
virtually any graphic representation with a few words
of instruction.

So if you use your computer to organize informa-
tion, improve productivity, or aid decision-making,
consider the line printer that draws— The Versatec
printer/plotter.

aFVERSATEC

Making information visible.

Versatec

2805 Bowers Avenue
Santa Clara, CA 95051
(408) 988-2800

Send me your 16-page brochure. My special interest:
[J Line printing
[J Plotting
[J Plotting software
[ Permanent copy from CRT display

My computer model:
Name
Telephone
Company
Address
City State Zip

™Versaplot is a Versatec Trademark
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perjorimance
SCM’s?

Now there are 3 from ISI
...Including the new
60-Angstrom SUPER IIl!

SUPER Il is a state-of-the-art scanning electron
microscope offering many advancements and new
features . .. of which these are but a few:
+ 60 Angstroms guaranteed resolution - High
., brightness electron source + Gun airlock « Accel-
erating voltage 5, 10, 15, 20, 256 KV - Automatic
high vacuum system - Large universal stage capa-
ble of examining a 3” X 1” specimen in its entirety
+ 10X to 160,000 magnifications + Gamma control
+ 2000-line record CRT « Dynamic focusing * Sim-
" pleinterface with EDS X-Ray - Built-in TV scanning.
The price of this state-of-the-art SEM ? Would you
! guess over $60,000 ? Wrong. $34,900.00.

The SUPER family.
ISP’s policy is to offer
you high performance
SEM’s that meet. both
need and budget. In ad-
dition to SUPER |Il|, the
SUPER family includes
the SUPER Il (70 Ang-
stroms) and the SU-
PER 1 (100 Angstroms)
SEM’s.

b ]

. -

LATEX Spheres 60,000X

Find out more about the SUPER'’s. Contact: H|gh performance
International Scientific Instruments, Inc. can
Phone (415) 965.6600, havea
sensible price.
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You may have spent enough on timesharing
to buy three timesharing computers.

At one time, the only way many people

could afford to use a computer was to go to

a timesharing service.

But that’s no longer the case. Nowadays,

a timesharing service can cost you a small
fortune.

Because you don’t just pay for computer
time. You also have to pay for connect time.

Memory time. Disc time. Tape time. You
even have to pay for back-up files any time
you need them.

By the time you finish paying off your
timesharing bills, you may have ended up
spending enough to buy one of our
timesharing computers. (Believe it or not,
there actually are those who have spent
enough for three of our computers.)

Small computers are costing a lot less
than they used to. So our computers can
cost as little as $6500. (For a single user
system with 32K bytes of MOS memory,
teletypewriter, our Stand-alone Operating
System and Extended BASIC.)

And they can cost as much as $87,405.
(For a system that can handle 16 timesharing
terminals concurrently and also do batch
processing in the background. It has 138K
bytes of core, a CRT, 10 megabyte disc, mag
tape unit, card reader, printer, Extended
BASIC, FORTRAN and our Mapped Real-
time Disc Operating System.)

So, somewhere between those two
extremes there has to be a system that does
just what youre now doing, for a lot less than

" youTe now paying your timesharing service.

And when you buy a timesharing system
from Data General, you get to use all the
timesharing programs in the Data General
program library. Including such favorites as
the Stanford Business Library and Dartmouth
Statistical Package.

So, instead of sending money to your
timesharing service, send us a request for
more information.

It won't cost you anything.

Please send

(O A Data General Sales Engineer.

O Technical information on computational
timesharing systems.

O Information as to how people have
switched from a timesharing service to a
Data General system.

NAME v

TITLE

COMPANY

ADDRESS CITY

STATE ZIp PHONE

DataGeneral

¢» Data General, Dept. K4, Route 9, Southboro, Mass. 01772 (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melboume (03) 82-1361/Sydney (02) 908-1366.
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clean living

Laminar air flow is a
technique which significantly
reduces concentrations of air-
borne contamination in your
animal breeding or research area.

Our laminar system, called
stay-clean ®, filters air at the
source, and the velocity of the air
—directed outward over the
cages—carries away enclosure
generated alrborne contamina-
tion and also prevents entry of
other contaminants.

Air flow from the stay-clean
system is filtered to remove
particles of 0.3 microns or larger.
Air velocity is adjustable from
50 ft. per minute to 90 ft. per
minute.

The stay-clean system is
completely self-contained, easy
to operate and requires little or
no maintenance. The roll-around
system is constructed of Type
316 stainless steel and is
equipped with adjustable shelves
so that a variety of cage sizes
can be accommodated.

© |974 [l corporation

S
P

For complete details, prices
and delivery, please write or call,
Lab Products, Inc., 635 Midland
Avenue, Garfield, New Jersey
07026. Phone (201) 478-2535.

lab products
[ JE——
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LETTERS

The Ozone Question

The 3 October issue of Science (pp. 8
and 9) carried a paid advertisement from
the Du Pont Company on the fluorocar-
bon-ozone question. The same advertise-
ment appeared also in many other news-
papers and magazines. This advertisement
stated that, “The ozone depletion theory,
based on a computer model of the strato-
sphere, was reported in 1974 by two chem-
ists at the University of California. ... In
order to estimate hypothetical reactions,
and because little is actually known about
the real ones, the modelers made a number
of assumptions about the way the upper
atmosphere behaves.”

All of the major reactions included in
our calculations had been observed and
measured in the laboratory (/-5). The
hypotheses involved estimates of present
and future stratospheric consequences,
reached by combining the measured re-
actions with known intensities of solar
radiation, and with the known strato-
spheric concentrations of a number of
species (for example, CH,, O;, and NO)
(6) plus those of some (for example, O and
OH) whose concentrations were then in-
directly inferred from other stratospheric
measurements and have since been mea-
sured directly (7, 8).

The statements about our assumptions
were not made by us, but are apparently
inferences drawn by the writers of the ad-
vertisement. The three supposed assump-
tions listed in the advertisement are as fol-
lows.

ASSUMPTION: The ozone-depleting reaction
with chlorine from fluorocarbons takes place at
a rate that demands an immediate decision on
fluorocarbon use.

We made no such assumption.

AssuMPTION: Fluorocarbons are the only sig-
nificant source of chlorine available for inter-
action with ozone in the stratosphere.

We made no such assumption.

ASSUMPTION: There is no other way to get
Sfluorocarbons out of the atmosphere except by
the ozone-depleting reaction.

We made no such assumption in our ac-
tual research. Such a statement about
models can easily be misinterpreted, since
readers might assume that reactions not
included in the model had not been consid-
ered. We searched for removal processes
and found none of any importance except
stratospheric decomposition processes (/-
5). No important removal process has since
been discovered which does not lead to the
release of stratospheric chlorine species

SCIENCE, VOL. 190



capable of depleting ozone (9). The models
simply reflect this situation.

The advertisement further states,
the net effect of both reactions [ozone/
chlorine and chlorine/methane] is to lessen
the originally-calculated impact of fluoro-
carbons. In fact, the impact was overstated
by 300%.”

The quantitative statement is in error.
The two reactions mentioned are among
several which have been more accurately
measured in the past 15 months (/0). The
concentrations of important species (for
example, OH) have also been measured
more accurately (8). When all corrections
have been made, the current assessment of
ozone depletion by models falls within the
range of our original estimates made in
August 1974 (2,3, 11, 12).

The advertisement also stated, ““One
well-known class of chemical reactions not
considered in this model is that of chlorine
compounds in the atmosphere in hetero-
geneous reactions.”

Heterogeneous reactions were consid-
ered, but they were not included because
the evidence indicates that they are negli-
gible in importance. The possible in-
volvement of heterogeneous reactions with
the chlorofluoromethanes was discussed in

“

extensive detail on pages 22 and 23 of (4).

We foind no evidence that such reactions
were occurring and some strong evidence
that they were at most minor. We know of
no evidence in the refereed scientific litera-
ture leading to a conclusion different from
ours.

A further statement in the advertisement
was, ‘“‘Atmospheric chemistry involving
ion molecule reactions has been described
in recent months by several investiga-
tors....ion molecules could react with
fluorocarbons, allowing them to be re-
moved from the atmosphere.”

The only extensive description so far
published in the scientific literature about
the possible ion-molecule reactions for re-
moval of chlorofluoromethanes is our own
discussion on pages 20 and 21 of (4). We
concluded theré that ion-molecule re-
actions were not important for the removal
of these compounds, and no conclusions to
the contrary have been published in the sci-
entific literature (13).

This further statement was also made in
the advertisement, “Many chlorine-con-
taining materials are present in the atmo-
sphere in varying concentrations. Of
particular significance, large amounts of
methyl chloride and carbon tetrachloride
have been discovered in the troposphere
and stratosphere.”

The pertinence of carbon tetrachloride
for this problem is the chief topic discussed
by us more than a year ago in (/4). The im-

12 DECEMBER 1975

portance of chlorine compounds of natural
origin, such as CH,CI (15), relative to the
fluorocarbon-ozone problem is easily (and
frequently) overstated. The concern is with
changes from the natural situation caused
by man. All calculations indicate a pro-
gressive effect of added stratospheric chlo-
rine (16) such that the change from the nat-
ural situation is basically the same what-
ever the precise level of natural chlorine
before the introduction of further strato-
spheric chlorine by man. Carbon tetrachlo-
ride released by man in quantities com-
parable to the current release rates for
fluorocarbons 11 and 12 would also have
important effects on ozone depletion, but
its current atmospheric release is much less
than that of the two molecules listed above.

Our original conclusion was that, at cur-
rent rates of technological use, flurorocar-
bons 11 and 12 were the two most impor-
tant man-made compounds, in terms of
potential effects on the ozone layer. This
conclusion still stands and has been ampli-
fied and supported by numerous studies,
including direct stratospheric experiments
(17) as well as more detailed calculations
of ozone depletion (11, 12, 18).

We believe that sufficient facts are al-
ready available in the refereed scientific lit-
erature to establish that chlorine released
by stratospheric photolysis of fluorocar-
bons 11 and 12 will indeed have a sub-
stantial effect on the average ozone level of
the earth in the future if present usages are
maintained. The possible consequences of
such ozone depletion have been outlined in
detail in (/2) and (19), together with the
uncertainties involved. The 3 October issue
of Science also carried a report of the pos-
sibility of a “‘greenhouse” effect of accu-
mulated chlorocompounds in the atmo-
sphere (20).

F.S. RowLAND
Mario J. MoLINA
Department of Chemistry,
University of California, Irvine 92664
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multi-element
trace analysis

Look what it found in friend fruit fly. Once

% in the unique capabilities of the new
KEVEX X-ray energy spectrometer have
given a scientist more analytical information
about his sample than he anticipated.
Generallg speaking, X-ray energy spectrom-
etry (XES) has become an accepted technique
because it rapidly analyzes up to 81 ele-
ments simultaneously and non-destructively,
with little or no sample preparation.

However, when you have an analysis—quan-
titative or qualitative—that calls for low con-
centration detection in a small sample mass
such as this fruit fly, it's beyond the scope
of ordinary X-ray energy spectrometers. Only
a high-intensity system with a secondary tar-
get that emits pure mono-chromatic X-rays
with low background can produce results
such as shown here. And only KEVEX has a
high-intensity (2,000 or 3,000 watt) XES
system for trace analysis in the less than
100 parts-per-billion range for many ele-
ments in organic matrices. That's why the
man with the fruit fly came to us. It might
pay you to do the same. Here's how to go
about it:

Phone (415) 697-6901. Ask for the APPLI-
CATIONS DEPARTMENT. We'll discuss the
possibility of a free feasibility study using
your sample. Don’t be bashful; we want to
hear from you.

If you'd like to peruse our literature first,
fine. Call, write or circle the number below
for a free brochure.

KEVEX Corporation
Analytical Instrument Division
898 Mahler Road, Burlingame, CA 94010
Phone (415) 697-6901

o4 20 1975
a acH
Fs= Z200 KEU

The KEVEX fruit fly multi-element analysis. 0b-
ject: detect trace amounts of lead. Result: mini-
mum detection for lead was found to be 5 nano-
grams. Also detected were iron, copper and zinc.
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Ournew

LC valves:

half the cost
for the same
performance

Chemically inert. Only
Teflon contacts the stream.
Zero dead volume

Manual or Automatic

Here's the way to save money and
still get the same performance from
your LC valves. New Rheodyne Type 50
Teflon Rotary Valves can be used for
chromatography, sample injection,
column switching, recycling, reagent
switching, fraction collection, stream
sampling and quantitative reagent
injection.

They are available as 3-way Teflon
rotary valves for $70in the 0.8 mm
bore units. $72 for 1.5 mm bore units.
Four-way Teflon rotary valves to inter-
change two streams are priced at $70
and $72 respectively. Six-position
valves to select any one of six streams
are priced at $85 and $87 respectively.
A sample injection valve, supplied with
a 0.5 ml sample loop and luer connector
for syringe, is priced at $85.

Ask for our new data sheet

Complete data and ordering infor-
mation are available right now. Call or
write Rheadyne, 2809 - 10th St.,

Berkeley, California 94710.
Phone (415) 548-5374.

RHEODYNE
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Du Pont’s advertisement was not in-
tended to attack the published scientific
work of Rowland and Molina on ozone de-
pletion, which, as we have said before, we
believe to have raised a significant point.

The principal source of misunder-
standing appears to be that the authors in-
terpret the advertisement to say they made
certain assumptions in their “actual re-
search.” To the contrary, the assumptions
lie in the products of their research—par-
ticularly in the public position taken by
Rowland with regard to the implications of
his research.

The stimulus for the advertisement was
the many media articles discussing the is-
sue, which have been presented with scare
headlines and predictions of dire con-
sequences that are at variance with scien-
tific facts as they exist today. Insofar as
differing viewpoints have not been ade-
quately reported, our intent was to present
a less technical description of the question
to ensure that nonspecialists were in-
formed on both sides of the issue.

That early model predictions were over-
stated by some 300 percent as mentioned
in the advertisement is easily documented.
An overstatement range of 280 percent has
been calculated (/) for the two revised rate
constants described in the advertisement.
These two rate constants are the only
significant revisions to the calculdted de-
pletions since the first time-dependent
calculations of Wofsy et al. (2). Rowland
and Molina make reference in their letter
to OH, but any attempt to revise HO, re-
action rates on the basis of a single mea-
surement at a particular latitude, altitude,
time of day, and season is premature. The
HO, rate constants in question will be
measured in the laboratory, and appropri-
ate revisions to estimated depletions can
then be made.

We are firmly of the impression that
Rowland has been asking for immediate
regulation of fluorocarbons, although not,
of course, in his *“refereed scientific arti-
cles.” As early as December 1974, Row-
land testified before the House sub-
committee on public health and the envi-
ronment that he believed the use of fluoro-
carbons as aerosol propellants should be
banned now.

Additionally, Rowland and Molina state
in their original article (3), ““We have not
included any estimates for other chlori-
nated aliphatic hydrocarbons also found in
the atmosphere such as CCl, . . . for which
there is no evidence for long residence
times in the atmosphere.” Six months lat-
er, an article () by the same authors was
published treating CCl, in exactly the same
manner that the fluorocarbons were
treated in the first article. A month after
that, CH,Cl, a molecule not even men-
tioned in the first article, was shown () to
be the largest single source of chlorine
presently established in the atmosphere.
Whether or not the authors assumed that
fluorocarbons are the only significant
source of chlorine available for interaction
with ozone in the atmosphere, the fact re-
mains that there are other significant
sources than those mentioned in their orig-
inal article and that they were only pointed
out at a later date. There is thus an estab-
lished record of things having been left out;
one may reasonably ask what else has been

-left out.
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The Bath of Tomorrow. Today

The Forma model 2800 refrigerated and heated
bath and circulator. Solid-state electronics with
a low profile design sets new standards for
performance, convenience and appearance. The
temperature range of —20° C to + 70° C,

+0.02° C assures maximum control of the 7.5
gallon bath medium. The refrigeration system is
quiet; no solenoid valves, no RFIl energy
transmission. Heavy duty stainless steel pump
with external flow valve promotes use as an
external circulator. Digital thermometer optional.

FROM FORMA ... THE BATH PEOPLE.

Distributed and Serviced Nationwide.

=‘ Forma Scientific

BOX 649 « MARIETTA, OHIO 45750 ® AREA CODE 634/373-4763
TELEX 24-5394 » TOLL FREE IN-WATS SERVICE 800-848-9730 AREAS 1, 2& 3
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Minicolumns

* Simple, fast, and economical for post-iodination puri-
fication, prostaglandin and steroid separation, and
many other standard procedures.

* May be used with various packings.

« Unique construction supports filter disc above conical
elution tip.

DIMENSIONS: 18cm x 1cm |.D., supplied unfilled.

NEA-050: $31/15 columns  $57/30 columns

@ New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9595

NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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Olympus versahhty is extended into the field of
fluorescence microscopy  The Olympus Vaaox
universal research microscope and the BH Senes
laboratory microscopes are now available with
accessories to fulfill virtually every ﬁumescence -
microscopy useage. e

Whether your fluorescent hght apphcauens are_ -
in transmitted light, reflected light, combined wnh .
phase contrast, interference contrast or photo— .
micrography, you can be sure that when it eemesm
fluorescence, you can come to Olympus.

We'd like to give you a demonstration right in
your own lab. Write: Olympus Corporation of
America, 2 Nevada Dr., New Hyde Park, N.Y. 11040.
IuCan&da W. CarsonCo Ltd., 321 Don Park Rd.,
Markham, Ontario, L3R 1C2, Canada

THERE’S ONE WORD
OLYMPUS.

FOR FLUORESCENCE MICRQSCOP-

OLYMPUS|
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Everyone knows

that
2+2=22
hut not everyone
knows that
U + lllumitran 3 =

BETTER
COLOR SLIDES

The special value of the lllumitran 3 is in
how it helps improve your original transpar-
ency; how it makes it easy to correct, en-
hance or enlarge the almost perfect slide.

Exposure is controlled simply by a direct
reading meter coupled to the flash stage. You
get correct setting whether compensating for
originals of varying density or for color cor-
recting filters. You can copy originals up to
4 x 5; make or copy filmstrips; crop; make
blowups and reductions; internegatives and
Polaroid® prints. In fact, we can’t tell you all
its uses. Illumitran owners constantly tell us
of new applications.

A built-in automatically controlled elec-
tronic flash gives you a 5:1; repeatable con-
tinuously variable output in each of two
intensity ranges: one for conventional day-
light color films, the second, for the new
color duping emulsions. Color temperature is
a constant 5600°K.

Ask your dealer or write for a brochure
and learn why experts consider the lllumitran
3 THE transparency duplicator.
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BOWENS ILLUMITRAN 3

- the versatile super duper

BOGEN PHOTO CORP.

P.O. Box 448, 100 So. Van Brunt St.

Englewood, N.J. 07631
Circle No. 592 on Readers’ Service Card

This leads to a clear philosophical dis-
tinction which appears to be at the basis of
the differences between Rowland and Mo-
lina and the fluorocarbon industry. There
is, on the one hand, the review involved in
the referecing of published papers and, on
the other hand, the much more stringent
test of nature. Thus one hears statements
to the effect that the theory has been
around for a year and no one has seriously
challenged it. This is somehow regarded as
establishing its validity, which, of course, it
does not. Similar reasoning is implicit in
the statements in the Rowland-Molina let-
ter concerning removal mechanisms and
heterogeneous processes.

All of the above would indeed be aca-
demic if it were not for the fact that Row-
land has asked for a fluorocarbon ban.
This is the stage at which the implicit as-
sumption of correctness of the conclusions
enters the picture. If that is not the case,
how is it that other eminent scientists, not
related to industry, have said the evidence
is not conclusive and a ban is premature?

It is clear that experiments can be per-
formed to validate or invalidate the theo-
retical conclusions and that no undue risk
is involved in taking the time to perform
them. Large-scale government and indus-
try programs are under way. Under these
circumstances, reason would appear to dic-
tate that we should permit science to pur-
sue its normal course to enable public poli-
cy-makers to make informed judgments
based on fact.

T. L. CAIrNS

J. P. JEssoN
Central Research & Development
Department, E. I. du Pont de Nemours &
Company, Wilmington, Delaware 19898
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The *“Greenhouse Effect”

The term “‘greenhouse effect’”” continues
to be incorrectly applied to the effect of the
atmosphere in warming the earth’s surface
by absorbing and reradiating infrared radi-
ation. In fact, because of the importance of
understanding climatic change (including
man-induced change), use of the term is
becoming part of “accepted knowledge”
).

The facts as they relate to the atmo-
sphere are simply that the cloudless atmo-

NEW
required
reading

from Waters — the Liquid
Chromatography People

LC Components and
Supplies Catalog.

WERSSESTES | 16pgs. A complete listing
e of components required

: | for high performance

‘ | liquid chromatography

»“!P'\ " systems. Ask for DS 012.
|
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Analysis of Fossil Fuels by
Liquid Chromatography.

pemmemem=== | ety of LC techniques
' used to separate and
Rallvrc | analyze fossil fuels, re-
fined oils, and environ-
9 mental pollutants.
Ask for AN 154,
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Analysis of
Pharmaceutical Products.

anaLysis | 12 pgs. A useful guide to
pHARMACELTICAL | 8SSaying drug products
. propucts | faster and more econom-
g | ically by LC. Cough
(gﬁ"-ﬁ?@ . preparations, antibiotics,
. vitamins, tranquilizers
-~ | and other product sep-
| arations are described.
" Ask for AN 138.
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sphere is largely transparent to the sun’s
radiation, but is largely opaque to the in-
frared radiation emitted by the earth’s sur-
face. Much of the energy absorbed in the
atmosphere is radiated back to the earth
with the result that the mean temperature
of the earth’s surface is about 35°C (63°F)
higher than it would be if the atmosphere
were absent. Glass also absorbs infrared
radiation while transmitting visible radi-
ation—hence the term ‘‘greenhouse ef-
fect.”

However, greenhouses are warmer than
the surrounding air because the glass pre-
vents the warm air inside from rising and
removing heat from the greenhouse. Ab-
sorption of infrared radiation by the glass
contributes only a little to the warming ef-
fect. Polyethylene sheets, even though they
are largely transparent to infrared radi-
ation, are just about as effective as glass in
greenhouses. The essential facts were es-
tablished by a simple experiment carried
out by Johns Hopkins University physicist
Robert W. Wood in 1909. He found that
two model greenhouses, one covered with
glass and the other with rock salt (which is
transparent to both short- and long-wave
radiation) reached very nearly the same
high temperatures. Thus the *“‘greenhouse
effect” results from suppression of vertical
convection by a rigid lid.

Persistence of the term ‘‘greenhouse ef-
fect” in the face of verified fact is an inter-
esting phenomenon in its own right. Per-
haps we feel more comfortable with the il-
lusion that we live within a rigid protecting
envelope. However, it should be noted that
agriculturalists, who are well aware of how
greenhouses work, do not apply the term
*“greenhouse effect” to the atmosphere.

In 1963 we proposed in a textbook (2)
that the term *‘atmosphere effect” should
replace ‘“‘greenhouse effect” as applied to
the atmosphere. The suggestion has had no
detectable effect on popular or scientific
literature. So long as references to the
“greenhouse effect” appeared only rarely
in the literature, misconceptions engen-
dered by the term probably were of little
consequence. But in view of the greatly in-
creased interest of the radiative properties
of the atmosphere, it is time that scientists
correct their misconceptions and clean up
their language.

ROBERT G. FLEAGLE

JoosT A. BUSINGER
Department of Atmospheric Sciences,
University of Washington, Seattle 98195
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BUCHLER

Fractomette’Alpha 200

Buchler's new fraction collector has much more
going for it than a pretty new face. It is equipped with
standard features you just can’t find on other fraction
collectors. The Alpha 200 is complete for time, drop
and volume modes of collection. It has a 200 tube
capacity, yet measures less than 1% sq. feet and will
fit into an ordinary household refrigerator. Reliable
100% solid state circuitry, a lift-off collection plat-
form, an electronic digital display and “LiquiFuse” —
a unique overflow detection device — are some of
the new features.

If we didn’t think this was the best fraction
collector on the market, we wouldn’t have made it.
We believe you'll share our enthusiasm when you
learn more about the Alpha 200. Write Today!

SEARLE

Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024
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The Gilson
Micro-Fractionator:

Compact quality you

can carry with one hand—
and it doesnt cost you
anarmandaleg. g g

MODEL FC-80H

—drop counting or time-
actuated fraction collector.
Single-unit collector, with
base, drop detector, timer and
electronic digital counter. N
Includes two test tube racks.
Holds 80 glass test tubes—
13 x 100 mm (9 ml). Size: 29 x
15em (1172 x6in.)

If you need to collect in larger
test tubes, the Model FC-100
holds 100 test tubes,

18 x 150 mm.

MODEL FC-30H [ VRS

An electronic digital “NATOR
counter indicates elapsed
number of drops or
elapsed time per tube
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GILSON MEDICAL ELECTRONICS, INC.
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Telephone 608/836-1551

EUROPEAN MANUFACTURING PLANT:
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Federal R & D—Outmoded Management Policies

One of the most significant trends in federal research and development in the
1970’s has been the shift in emphasis to a domestic market. Until recently, the
preponderance of federally supported R & D was targeted to military, space,
and other objectives, where the government itself was the primary customer.
Most of the present national research institutions, laboratories, and manage-
ment policies have evolved since World War II with this direction. But we have
now entered a new era in which the federal government will not be the primary
customer. The new customers are industry, local government, and private citi-
zens. The proportion of federal R & D directed to the civilian sector has in-
creased from 23 to 35 percent over the last 6 years, and it will undoubtedly grow
in the future with the growth of government involvement in energy, trans-
portation, food production, recovery of nonrenewable natural resources, envi-
ronmental protection, and a host of other areas involving the private sector. But
an important policy question is not being faced. It is not at all clear that funnel-
ing federal R & D funds through existing federal institutions will come within a
country mile of accomplishing the intended purpose.

The objective is to move the products through the marketplace to the con-
sumer. But the decision-making process of the marketplace is circumvented by
a different, politically oriented form of decision-making in the Executive and
Legislative branches. The barriers to moving new products and processes from
federal agencies and laboratories to private consumers are formidable, and we
are making slow progress, if any, in understanding and reducing them. Private
companies tend to divide into two groups. One looks on government contracts
as an end in themselves. Its record in commercial business is poor. The other,
which includes America’s best commercial companies, with a thorough under-
standing of the marketing problems of the domestic sector, is usually reluctant
to involve itself in federal programs. When such companies do get involved, it is
not with their best people or with their total resources. One reason is the govern-
ment’s patent policies, such as its reluctance to grant exclusive licenses, licens-
ing policies on prior patents, deferred determination of rights, march-in rights,
and various other entangiements.

Management policies for federal R & D directed to the domestic sector need
more explicit attention by the Executive Branch and Congress. How should
existing federal institutions and policies be modified so that it will have some
meaningful influence on the economy? Approaches such as injecting federal
monies directly into the private sector through R & D tax refunds or other fis-
cal devices should be seriously explored. Experience has shown that federal
appropriations for civilian R & D may be necessary but not sufficient to push a
new technology into the marketplace. A confluence of other important factors
is required. Marketplace decision-making should be reflected in the federal
budget process and new technologies pulled into the marketplace through
incentives rather than pushed through federal dollars. Finally, more thought
needs to be given to clearing away legislative and regulatory snares so that
the innovation process can operate more freely and hence more effectively
in the private sector.

Existing federal agencies are not likely to examine such questions with enthu-
siasm since changes may not be in their interest. In-house R & D activities in
national laboratories and centers should be given careful scrutiny in terms of
their ability to translate results into the public and private sectors. The country
can ill afford many monuments that find no useful application.

Federal R & D management poses one of the foremost policy questions of
this decade. The citizens of the United States deserve a greater economic return
on their investment. Feeble attempts have been made to examine these ques-
tions in the past. But the stakes are now much larger, they are growing daily,
and the hour is late.—RAYMOND L. BispLINGHOFF, Chancellor, University of
Missouri, Rolla 65401



very speclal

about this line
of HP XY recorders.

the newest addition

is the fastest most sensitive machine
we've ever built.

HP’s line of XY recorders is designed to let
you choose the right machine with the
right options to do the right kind of job for
your lab. First: a basic one-pen workhorse.
Then, a fast high-performance version. And
a two-pen model that doesn’t sacrifice
speed.

Now, HP introduces a very special
combination of acceleration and sensitivity:
The Model 7047A.

This is an outstanding XY recorder, the
top of the line. Sensitivity of 50 ;V/in.
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Acceleration in the Y axis of 3000 in/sec?
and 2000 in/sec? in the X axis. With fully
guarded input and 130db common mode
rejection.

To meet the demands of the most
exacting lab work, the 7047A gives you a
switchable input filter, 11 scales of calibrated
offset, internal time base and TTL remote
control. All as standard equipment.

And like all recorders in the line, the
7047A is built on a strong die-cast
aluminum mainframe. Inside, there are no

HEWLETT

complicated slip clutches, just tough,
continuous duty servo motors that can be
driven offscale independently without
damage.

This is the best of the best XY recorders
ever offered by Hewlett-Packard. Prices
start at $2,850 (domestic USA price only).
For complete details on the new 7047A and
the other recorders in the HP line, see
your HP field representative or write
Hewlett-Packard, 1501 Page Mill Road,
Palo Alto, California 94304. 11408
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Sales and service from 172 offices in 65 countries.
1501 Page Mill Road, Palo Alto, California 94304



ACTH NEW!
immuno- Cortipac
assay CPB cortisol

kit assay kit

Gamma labelled partners
for adrenal/pituitary testing

ACTH Immunoassay Kit I-125
® Determines ACTH concentration in

Cortipac Assay Kit Se-75
® Only a small sample size (100 ul

plasma over the range of
10-4000 pg/ml

® Plasma extraction avoids marked
and variable incubation damage to
labelled hormone by removing
proteolytic enzymes

® Plasma extraction eliminates
interfering substances which may be
present in plasma samples

® Plasma extraction enables the assay
to be performed in a short time, using
higher concentrations of labelled ACTH

e Adsorbent glass employed for the
plasma extraction increases
specificity and does not extract
significant amounts of most other
proteins and polypeptides

¢ All reagents and tubes provided
except water and acetone

serum) required

e Predispensed reaction tubes are
provided for convenience, precision
and accuracy

¢ Only one 30-minute, temperature
independent, incubation period

® Four predispensed human serum
standards are provided for
convenience and accuracy

¢ Gamma-labelled cortisol [selenium-
75] for counting convenience -

® Covers the assay range of
2.5-45.g/100 ml

Amersham/Searle also has in vitro kits available for HPL, Insulin, Ts uptake,
Total T4, Normalized Thyroxine ratio and Cortisol. Reagents available include
high specific activity Bi2, Liothyronine, Thyroxine and Insulin.

For further information or to order, please contact our
Customer Service Department.

For RIA/CPB testing... Amersham/Searle

Our specific activity is service cra102
2636 S. Clearbrook Drive/Arlington Heights, lllinois 60005

- Amersham/searle Telephone: (312) 593-6300—Telex: 28-2452
<®

AMERSHAM / SEARLE CORPORATION: in Canada: 400 froquois Shore Road/Oakvilie, Ontario
An Activity of G. D, Searle & (0. and the Radiochemical Centre  Telephone: (416) 364-2183 —Telex: 069-82216
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NERL Standards
... Keep the
Analytical Process
“Under Control

NERL Standards are prepared according to clas-
sical analytical techniques. Meticulous care is
exercised at every stage in their manufacture. A
rigid quality assurance program ensures highest
accuracy and stability. They eliminate the prob-
lem of inferior standards spinning the analytical
process out of control.

In addition, your laboratory results are directly
traceable to a specific lot of standard reference
material at the National Bureau of Standards.

One, two or four component . . . expansion . . .
flame ... or custom to your specification . ..
NERL can quickly supply your every need. Pro-
tect your Jaboratory from needless expense and e ,
time consuming delays. Specify NERL Standards . SN " A
on your next order.

Send today for our new catalog. it details NERL's A N N | N G

total capability in standards, reagents and spe- : iva i Fele GfE = ’
ciality items for the clinical laboratory. There is - of radioactive isotopes. . . with fmgerprmts
no obligation. Tritium, Carbon 14, Phosphorus 32 and all other radioisotopes are

easily detected on TLC plates with this special sensitive Berthold TLC

Plate Scanner. Selected programs can scan the entire plate or just a

e —-{ I ﬁ portion, or handle 4, 6 or 8 chromatograms on one 20 x 20cm plate—
L= all automatically. Adjustable scanning speeds are 15 to 6000mm/h;
First in Clinical Reagents and Standards fast return at 6000mm/h. A dot-printer permits the registration of
two-dimensional radioactivity distributions, providing a ‘‘fingerprint”

NEW ENGLAND REAGENT LABORATORY (shown above). For more details, contact Shandon Southern instru-

P.0O. Box 4464 Riverside, Rhode Island 02915

r-----—------‘
i O Yes, please mail New England Reagent

ments, Inc., 515 Broad Street, Sewickley, Pa. 15143.

Laboratory’s new catalog and price list. [ ]
] .
. Name: I :
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| i
l Address: l
l City: State: Zip: l
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NEW *C, *N
COMPOUNDS FROM
KOCH ISOTOPES
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TRY POPHAN-2-13C

Our research effort in synthetic meth-
ods recently made possible produc-
tion of Tryptophan [2-C] in multi-
gram quantities. It is now available at
a sensible price, not a custom syn-
thesis price.

This same effort is enabling us to
supply a growing family of **C, **N, *0
and D compounds as standard catalog
items.

For stable isotope labeled compounds,
deuterated solvents or custom syn-
thesis, try Koch—you will find us re-
sponsive to your needs. Write for
our new catalog, listing 2 number of
currently interesting new compounds.

Koch Isotopes, Inc.
72 Rogers St., Cambridge MA 02142
Telephone: 617-868-4450
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FOOD!

During the past few years, serious
shortfalis in world food production and
soaring agricultural prices have posed
some vital questions concerning the
world’s capacity to feed itself in the
future.

These questions, and some answers,
are a major topic in SCIENCE. It has
published numerous articles by a broad
spectrum of agronomic and nutritional
experts. Now, more than 30 of these
articles are collected in an important
new compendium: FOOD: Politics,
Economics, Nutrition and Research.

These dissertations provide a close
look at the impact of politics and eco-
nomics on world food problems. Nutri-
tion, food production and distribution are
discussed. And, there are exciting reve-
lations as to the potential of research in
meeting our need for food and many
other essentials that depend on renew-
able resources.

Edited and with a foreword by Philip H.
Abelson, FOOD: Politics, Economics,
Nutrition and Research is provocative
reading for everyone concerned with
today’s—and tomorrow’s—food supply.

Order from: AAAS, Dept. FC-5
1515 Massachusetts Ave., N.W.
Washington, D.C. 20005

FAST
LOW-COST
SAMPLE
CONCENTRATOR

Handles 36
Centrifuge Tubes

For only $195, E-C's new Conce-
vator™ sample evaporator lets
you concentrate to dryness up to
36 organic solvent samples in
only 15 minutes. If you do high
volume drug screening via TLC,
gas chromatography, or scintilla-
tion vial counting, check these
advantages:

® low cost — does as good a job
as systems costing $800 or more
® takes standard centrifuge tubes
in the tube racks

o fits any standard hot water bath
-— needs no special bath

® thread-in glass tubes — no
epoxy mess

@ air or nitrogen purge fittings —
safety relief valve

® materials suited for organic
solvents

Want more information on this
hospitai-tested* time and money
saver? Write for a product descrip-
tion or call Technical Service
collect at 813-344-1644.

E-C Apparatus Corporation
3831 Tyrone Blvd. N.

St. Petersburg, Florida 33709
Tel.: 813-344-1644
*ANALYTICAL BIOCHEMISTRY 55;326-327,1973
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NERL Ultra Pure
Reagent Grade Water

.. A “KNOW NO”

For Critical
Procedures

Ultra Pure
Reagent
Grade

Water

Use NERL Ultra Pure Reagent Grade Water to
minimize risk in critical and expensive diagnostic
evaluations. A meticulously observed protocol
controls the purification process. Quality of the
finished product is established by a complete
series of analytical procedures. You KNOW there
are NO error causing contaminants in it.

Save time. Save bother. “'Pennies per assay" cost
is considerably less than lab's expense to obtain
same certified purity from ordinary distilled water.

INTRODUCTORY OFFER

See for yourself how NERL Ultra Pure Reagent
Grade Water will improve your results. Order your
first case of six pints today. We’'ll ship one addi-
tional case free.

—

“First in Clinical Reagents” Jl

NEW ENGLAND REAGENT LABORATORY
P.O. Box 4464 Riverside. Rhode Island 02915

B 1 I P P T 3§ 7]
O Yes, please ship and bill us for one case (6 x 1 i
| pts.) of NERL Ultra Pure Reagent Grade Water at
|} §7.50, FOB East Providence, RI, and include one
fj cese free. Offer expires 12/31/75.

I Name:
1

I Institution:

|
|
|

|
{
|

Address:

. City

l P.0. Number
0O Please send literature only

2 K 2 B R § § § § §J J |
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Electron Microscopy In Pathology

by George Bridges and J. H. Martin, Baylor University
Medical Center, Dallas, Texas

Introduction

Electron microscopy has become a useful diagnostic tool
of the pathologist. Although its use on every specimen is
impractical and, in fact, wasteful at our present level of
knowledge and technical capability, the electron ‘micro-
scopic examination of selected surgical specimens and
autopsy specimens is every bit as practical and useful as
many of the "special’” stains routinely employed in many
pathology laboratories.

The principal developments allowing for the increased
current application of electron microscopy in diagnostic
pathology as we see them are: (1) the collection of speci-
mens in a dual purpose aldehyde fixative allowing for both
light and later electron microscopy on the same biopsy
specimen, (2) rapid, simplified and reliable dehydration,
embedding, staining and photographic techniques making

NORELCO REPORTER/VOL. 20 NO. 3, 1973

the results of electron microscopy available within twenty
four hours of receiving the specimen, (3) wide-spread us-
age of the "adjacent” or “thick”” 0.5 micron epoxy em-
bedded and cover slipped sections for light microscopy as
a selective device and bridge between conventional paraf-
fin embedding techniques and electron microscopy and (4)
the relatively recent development of excellent, reliable ul-
tramicrotomes and high-quality, simplified electron micro-
scopes opening the door to technologists as operators
rather than highly skilled artisans.

The purpose of this paper is to outline briefly some
of these viewpoints on methodology, instrumentation, and
current applications of electron microscopy in diagnostic
pathology.

Routine Specimen Preparation

In the last year, the tissue laboratory at BUMC processed
more than 20,000 specimens. Our laboratory prepared
more than 800 of these surgical and autopsy tissues. Ease

From the Norelco Reporter, about
the EM201 Philips no nonsense,
high throughput electron
microscope. Circle the number
below, we'll be glad to send you

the rest of Volume 20 #3.

About the EM201:
Uniquely simple to operate.
Any staff member, with
only a few minutes
instruction can make

a micrograph of the

highest quality.

Uniguely simple
to install. Ready
for vacuum when

it arrives, the
EM201 can be

prepared for use

the same day.

Field report,
literature,
demonstration:

write or call
Don Rodgers,
Product Manager,
Electron Optics.
914-664-4500.

1078d Circle No. 550 on Readers’ Service Card

PHILIPS
ELECTRONIC

INSTRUMENTS

A North American Philips Company
750 South Fulton Avenue
Mt. Vernon, NY 10550
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Differential Cell Counter

Hematab [ includes eight cell classifica-
tions and a total display. An audible click
signals each entry and a tone sounds for
each 100 entries. A reset key returns all
channels to zero. The device is compact
and lightweight. It includes removable
key-assignment overlays so that it may be
used for a variety of laboratory tasks. Ana-
lytical Products. Circle 812.

Chloride-Carbon Dioxide Analyzer

Each determination requires 10 micro-
liters of serum, plasma, or sweat and is
made in 30 seconds. Results are displayed
in millimoles per liter. Chloride concentra-
tion is determined by coulometric titration
and carbon dioxide is measured with a rate
pH-sensing methodology. Advantages of
the device include the speed and reliability
of the determinations, the small sample re-
quirement and the small size of the device
itself. Beckman Instruments. Circle 813.

Antibiotic Susceptibility Testing

The MIC-2000 system includes a 96-
channel liquid dispenser, an automatic in-
oculator, a plate viewer, and 4 tape dis-
penser. The plates are designed with
round-bottom cups and a key slot that per-
mits them to be mounted in only one direc-
tion. Any series of dilutions may be ac-
commodated by the dispenser; filling is
precise and rapid. Volume selection, fill-
ing, and emptying are automatic. The in-
oculator delivers inoculum from a dis-
posable tray to specified cups in the plate.
Sterilization completes the cycle. The in-
oculator will also work with test tubes and
petri dishes. The viewer operates in bright-

Newly offered instrumentation, apparatus, and labo-
ratory materials of interest to researchers in all disci-
plines in academic, industrial, and government organi-
zations are featured in this space. Emphasis is given to
purpose, chicf characteristics, and availability of prod-
ucts and materials. Endorsement by Science or AAAS
is not implied. Additional information may be ob-
tained from the manufacturers or suppliers named by
circling the appropriate number on the Readers’ Ser-
vice Card (on pages 1034A and 1122A) and placing it
in the mailbox. Postage is free. --RICHARD G. SOMMER

1120

or dark-field modes. The tape dispenser
seals the plates to prevent loss by evapora-
tion during incubation. Cooke Laboratory
Products. Circle 814.

Buffer Solutions

Reference buffers at pH 4.01, 7.00, and
10.00 are accurate to within + 0.0l pH
unit of the specific value at 25°C. Each
type is color coded for ready recognition.
These buffers are supplied in pint bottles
with temperature/pH conversions printed
on the label. They are stable for 1 year if
stored between 15° and 30°C. Scientific
Products Division, American Hospital
Supply. Circle 822.

Animal Bedding Disposable Cabinet

This portable device is designed for
dumping animal bedding containing
wastes from biologically infected animals.
The negative air flow meets class [ biologi-
cal requirements and offers protection to
the technician and to the room environ-
ment. The cavity in the work area is de-
signed to be used with plastic bags and
standard trash receptacles. Contamination
Control. Circle 823.

Electron Microscope

The EM400 offers a seven-lens optical
system that is computer controlled. Accel-
eration may be selected from 20 to 120
kilovolts. Resolutions of 1.4-angstrom
units may be achieved. This transmission
microscope offers a clean vacuum system
pumped to 1077 torr. The seven lenses in-
clude five imaging lenses. Magnification
ranges from 50 to 800,000 power. A eu-
centric goniometer stage complements the
resolution of the lens system. Two options
are available: one offers resolutions to 2
angstroms with tilt of 30 degrees and
440,000 power; the other offers resolution
of 3.4 angstroms with 60 degrees of tilt and
300,000 power. Philips Electronic In-
struments. Circle §24.

Syringe Shield

A device is available for the protection
of researchers and others against delayed
effects of cumulative exposure to radiation
from technetium-99m and other radio-
pharmaceuticals. The shield is made of
tantalum which offers advantages over
lead for such applications. Atomic Pro-
ducts. Circle 821.

Renin Activity Control Plasma

This control plasma [NEA-022C PRA
Control (lyophilized)] is produced for use
with the company’s angiotensin I kit. This
is a radioimmunoassay based on iodine-
125. This material provides a means of
controlling the quality and reliability of the
procedure from generation of angiotensin I
in vitro through quantification through
radioassay. New England Nuclear. Circle
817.

Spectrophotometer

The model 17D adds digital display
characteristics to a device that performs at
wavelengths from 186 to 2650 nanometers.
Special configurations extend this range to
3000 nanometers. Features include a five-
digit display of absorbance, concentration,
and transmittance. Zero suppression al-
lows the operator to expand scale at will in
any of these modes. There are 14 recorder
ranges, seven each for absorbance and
transmittance. The device is computer-
compatible for data transmission, storage,
or analysis. Varian Instrument Division.
Circle 825.

Clinical Chemistry Analyzer

The Super-17 is a computerized device
that will perform any desired combination
of 17 different chemical analyses. The bas-
ic cycle requires 60 seconds and 60 samples
may be processed in an hour with a maxi-
mum of 1020 tests being performed per
hour. Serum is placed in cups; each sample
position corresponds to a column of con-
trols from which the operator programs
the analysis. The results may be printed
out or stored on casettes. Hycel. Circle
816.

Blood Refrigeration

The model 3885 is a 420-unit refrig-
erator with a triple-pane glass door. It fea-
tures stainless steel, full-extension doors, a
6-inch chart recorder, and a safety alarm.
The model 8190 is a red cell freezer that
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Before vn bv

a new sterilizer...

...check your savings on a
completely rebuilt steam and
ethylene oxide sterilizer, It
can be as high as 40% off
the list price of a new unit.
. We completely recondi-
tion the vessel. Add all new
operating parts, controls, fit-
tings, valves and steam gen-

THEHOSPITALSUPPLYCO.,INC.

erators. Hydrostatic test for
absolute safe, reliable oper-
ation. And guarantee satis-
factory performance for a
full year.

We have model, size and
type to meet every sterilizer
need. Call or write for Bul-
letin No. A-75.

A subsidiary of Scientific Industries, Inc.

70 Orville Drive, Airport International Plaza, Bohemia, New York, 11716
516/567-3040
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"‘Alprenolol [*HI"

Current iot: 32 curies/mmol

Biologically active
High specific activity
Optically pure

For the investigation o&B-ad renergic
receptors as described by Lefkowitz, et al .
levo-Dihydroalprenolol [propyl-2, 3-2H]
25-50 Ci/mmol

Ethanol solution
NET-507 $55/250uCi
Also available:
NET-478 DL-Propranolol hydrochloride [*H(G)]

1. Lefkowitz, R, C. Mukherjee, MG. Caron and M. Coverstone. J. Biol. Chem. 250, 13, 7/10/75.

$133/1mCi  $400/5mCi

New England Nuclear

549 Albany Street, Boston, Massachusetts 02118
Customer Service 617-482-9585

NEN Canada Ltd., Lachine, Quebec; NEN Chemicals GmbH. Dreieichenhain, W. Germany.
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Straight to the point of

the matter - SWIFT

Laboratory-Research
Microscopes

Modular concept, custom assembly, and im-
mediate interchangeabiiity are keynote char-
acteristics of the SWIFT line cof laboratory-

research microscopes. Applicable to every

area of microscopy, including photo-micro-
graphy, they will accommodate all types of
illumination, critical through Koehler, and op-
tical combinations for brightfield, darkfield,
or phase. In the case cf the Fluoromaster,
the special SWIFT lluminator provides for
the full range of fluorescence microscopy for
pure scientific investigation and evaluation.

Yision-Master

®

Fluoromaster

Phase-Master

Duo-Master

WRITE TODAY FOR LITERATURE AND NAME OF NEAREST DEALER

FOR DEMONSTRATION
SWIFT INSTRUMENTS, INC. (MAIN OFFICE: Boston, MA)

Technical Instrument Division _
P.0. BOX 562, SAN JOSE, CA 95106 - 408/293-2380
SWIFT AGENCIES are located throughout the U.S. and in most foreign countries.
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Problem*2

Just a simple
routine.

If you follow my rule with fifteen.
Then you'll surely get seventy-four.
The routine can also be seen.
With o number you wish—

say a score.

With a score you get seventy-one,
But with five just an eighty

you'll see.
So perhaps you can figure for fun
What the answer with thirty
will be.

Solution:

No matter what your branch of
scienceor technology, there is away
to free yourself from the routine of
simple repetitive computation. That
way is Monroe. We provide the
world's largest selection of pro-
grammable and hard-wired calcu-
lators and software to fit literally
any need. Over 16 different printing
and display mode!s, some with peri-
pheral capability...all backed up
with a library of thousands of pro-
grams covering all area of science,
engineering, statistics and business
and serviced locally nationwide. All
it takes to get complete information
is a simple, routine phone call to
your local Monroe office. Or a letter
to: Monroe, Dept. S,

The American Road,
Moarris Plains, N.J. 07950.

(69
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MONROE

THE CALCULATOR COMPANY
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holds 309 units. The stainless steel in-
ventory system is field removable. The re-
frigeration system assures temperature of
-85°C in the cabinet in a 30°C ambient.
Forma Scientific. Circle 813.

Rheumatoid Arthritis Diagnosis

Rheumanosticon Dri-Dot is a [-minute
standardized test for rheumatoid factor.
The test consists of a dyed, stable human
gamma globulin-coated latex and 4 gly-
cine buffer of proper pH and ionic strength
dried on a treated disposable slide. The
slides come hermetically sealed in foil en-
velopes. A drop of serum or whole blood is
placed on the buffer dot and a drop of dis-
tilled water is placed next to the latex dot.
After sample and buffer are mixed togeth-
er, they are mixed with the water and latex.
The slide is rocked for | minute, then ob-
served for agglutination. Organon. Circle
818.

Liquid Thyroid Function Test

The STAT, test provides results in 20
minutes. A T, conversion chart is provided
to convert from normalized ratio to per-
cent uptake. The liquid phase is counted in
leak-proof test vials. Refrigerated shelf life
1s 16 weeks; the test comes in 100-test lots.
Test results are virtually independent of
temperature between 20° and 30°C. Oxford
Laboratories. Circle 819.

Free Thyroxine Index

The Thyrostat-4/FTI kit offers quan-
titative measurement of total serum thy-
roxine or free thyroxine index. This com-
bination allows evaluation of thyroid func-
tion even when the patient’s binding capac-
ity of transport proteins is altered.
Reagents and directions for both methods
are supplied. Either assay requires 30 min-
utes. There are no time or temperature ad-
justments. Both tests are in vitro diagnos-
tic techniques that involve competitive pro-
tein-binding analysis. E. R. Squibb &
Sons. Circle 820.

Literature

Life Science Separations is a bimonthly
publication devoted to liquid chromatogra-
phy and its application to biological mate-
rials. Waters Associates. Circle 827.

Linear and Angular Displacement
Transducers is a 24-page catalog. Schae-
vitz Engineering. Circle 842.

Auto-FI Coagulation Instrument de-
scribes a device for analysis of prothrom-
bin, activated partial thromboplastin, fi-
brinogen, or factor assays. Dade Division,
American Hospital Supply. Circle 826.

Biology, Earth Science and Chemistry
Catalog 1976-77 comprises over 600 pages
of items for teaching all levels of many dis-
ciplines. Ward’s Natural Science Estab-
lishment. Circle 828.

SCISEARCH makes available the com-
plete Science Citation Index which initially
includes over 800,000 items from January
1974 to the present from about 2500 scien-
tific journals. Institute for Scientific Infor-
mation. Circle 830.

The Story of Asbestos describes min-
ing and milling techniques, characteristics,
and applications for this natural resource.
Johns-Manville. Circle 831.

Test & Measurement Instruments is a
product directory to a line of electronic
test devices. John Fluke Manufacturing.
Circle 832.

Rare Earths and Nitrogen Oxides is a
survey of catalysts for the cleansing of air
and exhaust emissions from industrial
plants, engines, and other sources. Moly-
corp. Circle 833.

Omniscribe Strip-Chart Recorders are
described in a brochure. More than 200
models are offered. Houston Instrument.
Circle 834,

Cone-Plate Viscometer System is de-
voted to a device suitable for many flow
analyses in research or industrial appli-
cations. Ferranti Electric. Circle 835.

Fiber Optic Illuminators lists accesso-
ries for spectral research including optical
filters, lens assemblies, and so forth. PBL
Electro-Optics. Circle 836.

Metal Digest includes items for metal-
lographic and metallurgic studies. The cur-
rent issue is devoted to new equipment
suitable for small facilities. A. Buehler.
Circle 837.

Lab Monitor II describes an instru-
ment for automatic control of tempera-
ture, liquid level, vacuum, or pressure.
Pope Scientific. Circle 838.

Instrument News for November in-
cludes a test bridge for laser trimming
systems. James G. Biddle. Circle 839.

Van-Lab Disposable Culture Tubes
lists specifications for 20 different-sized
borosilicate glass tubes. VWR Scientific.
Circle 840.

Metrohm Polarographic Analyzer de-
scribes the ES06 for all polarographic
applications.  Brinkmann  Instruments.
Circle 841.

Spectroscopic Supplies and Equipment
includes all forms of light measurement
and analytical techniques based on spectral
analysis. Wilmad Glass. Circle 829.
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RESEARCH NEWS

{Continued from page 1076)

mally researchers obtain a photoemission
spectrum by scanning across a range of
photoelectron kinetic energies with an
electronic detector; that is, the detector is
set at a particular energy and the number
of photoelectrons with that energy is
counted. Then the detector is reset to a
higher energy, and the process is repeated.
But, because of the long time between
pulses at SPEAR, a method called *“time of
flight spectroscopy” can be used in which
the time it takes a photoelectron to reach
the detector can be converted into its kinet-
ic energy. This method avoids the need for
scanning the photoelectron energy, and is
faster because all the photoelectrons are
counted.

Other properties of synchrotron radi-
ation include natural collimation of the
light beam, polarization of the light, and a
high vacuum environment. The light comes
tangentially off the electron’s orbit in a
narrow cone. For a 2.5-Gev electron, for
example, the apex angle of the cone is 2 x
104 radian, but because the electrons emit
light continuously while orbiting, an ob-
server sees a horizontal fan of radiation
with strong vertical collimation. This prop-

erty permits scientists to obtain bright |

light beams a considerable distance from
the electron beam, a condition necessitated

Rustrak miniature
"plug-in-a-function”
continuous writing
servo recorders

. Plug in 100 Ranges

Buy one . .
With one recorder you can
record ac and dc volts and
amps, temperature, process
data and more. Owning the
versatile, direct-writing
Rustrak 400A is like having
100 recorders. In stock at
your local authorized
Rustrak distributor.

Attention OEM’s. Custom
mounting arrangements,
colors, nameplates, chart
paper and scales available.

New 32 Page Catalog.
Provides details on DC, AC,
Temperature, Servo,
Multichannel, Event and a
variety of special

recorder types.

gultan’

Measurement & Control Systems Division
Gulton Industries inc., East Greenwich, Rhode Island 02818
401-884-6800 « TWX 710-387-1500
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by considerations such as shielding from x- |

rays.
The extent of the polarization of the ra-

diation depends on its wavelength and its |

position relative to the plane of the orbit.
At the wavelength of maximum intensity
and on the orbital plane, the polarization is
nearly 100 percent with the electric vector
of the light in the plane of the orbit. This
polarization can be used to deduce the
symmetry of quantum states in solids and
to study the structure of anisotropic mate-
rials.

Storage rings must hold electron and
positron beams for several hours. In order
to avoid collisions between the electrons or
positrons and residual gas molecules, the
storage rings are evacuated to better than
10~ torr. This high vacuum is ideal for cer-
tain types of experiments, such as those de-
signed for studying solid surfaces that are
free of contamination. The vacuum in syn-
chrotrons can be much less (10-¢ torr) be-
cause of the short lifetime of the beam.

For now, at least, researchers’ enthusi-
asm about the future of synchrotron radi-
ation is at a high level. Despite the fact that
the average x-ray experiment at SSRP
takes only a few hours, the facility has well
over a year’s backlog of experiments
awaiting their chance at the synchrotron
radiation beam.— ARTHUR L. ROBINSON

12 DECEMBER 1975

Gels polymerized and electro-
phoresed in UV-transparent
tubes up to 10"’ long can be
scanned in the same tubes at
280 nm without staining. Stain-
ed tubular or slab gels can be
scanned at visible wavelengths
with sensitivity and resolution
equal to gel-scanning spectro-
photometers. Dual beam
scanning subtracts
ampholyte absorb-
ance in isoelectric-
ally focused gels.

The scanner is a
low cost accessory
for an ISCO absorb-
ance monitor, which
also scans chromato-
graphic effluents and cen-
trifuged gradients at 13
wavelengths over 8 sensitivity
ranges.

Send for our general catalog
describing the ISCO scanner
and other electrophoresis
equipment as well as a com-
plete line of L/C instrumenta-
tion.

scan gels with
or without
staining

Te

LINCOLN, NEBRASKA 68505
TELEX 48-6453

1123

BOX 5347
PHONE (402) 464-0231
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PROFESSIONAL
DISCOUNT
PRICES
AVAILABLE ON

@Texos
Instruments

Engineering
Calculators

PHONE TOLL FREE
800-638-8906

FOR THE CURRENT LOW DISCOUNT
PRICE OF THE LATEST MODEL
TEXAS INSTRUMENTS CALCULATOR
OF YOUR CHOICE

TEXAS INSTRUMENTS

SR-50A

Performs all classical slide
rule functions — simple arith-
metic, reciprocals, factorials,
expotentiation, roots, trigono-
metric and logarithmic func-
tions, all in free floating deci-
mal point or in scientific no-
tation. Rechargeable batteries,
AC Adapter/Charger and case
included.

INSTRUMENTS

SR-51A

Performs logarithms, trigono-
metrics, hyperbolics, powers,
roots, reciprocals, factorials,
linear regression, mean, vari-
ance and standard deviation.
Three memories. Scientific no-
tation, 20 preprogrammed
engineering conversions, Re-
chargeable batteries, AC Adapt-
er/Charger and case included.

ALL THE FAMOUS
TEXAS INSTRUMENTS
ELECTRONIC CALCULATORS
ARE AVAILABLE AT DISCOUNT PRICES

Mail and phone orders accepted. Master Charge
and BankAmericard accepted. Add $2.50 per
unit for shipping and handling. Maryland resi-
dents add 4% sales tax.

Use our toll free phone: 800-638-8906 (Mary-
land residents phone: (301) 340-7200) to order
or for current discount quotations on the lead-
ing brands of electronic calculators: Texas
Instruments, Hewlett-Packard, Rockwell, Ricoh,
Kingspoint, Corvus, Novus, and many more.

THE GUARANTEE

10 day money back trial, If you are not com-
pletely satisfied you may return the Texas In-
struments calculator you order within 10 days
for a cash refund or charge cancellation. In
addition Texas Instruments Inc. and Capital
Calculator Co. Inc. warrant each calculator for
a period of one year against defective parts
and workmanship.

Capital Calculator Company

—— = =

= (301) 340-7200

701 East Gude Drive

Rockville, Maryland 20850
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BOOKS RECEIVED

{Continued from page 1087)

Calcium Movement in Excitable Cells. P. F.
Baker and H. Reuter. Pergamon, New York,
1975. 102 pp., illus. Paper, $6.50. Pergamon
Studies in the Life Sciences. Reprinted from
Progress in Biophysics and Molecular Biology,
vol. 24, 1972, and vol. 26, 1973.

Carcinogenesis and Radiation Risk. A Bio-
mathematical Reconnaissance. W. V. May-
neord and R. H. Clarke. British Institute of Ra-
diology, London, 1975. vi, 112 pp., illus. Paper,
£6.50. British Journal of Radiology, Supple-
ment No. 12.

Cases of the Reincarnation Type. Vol. 1, Ten
Cases in India. lan Stevenson. University Press
of Virginia, Charlottesville, 1975. xvi, 374 pp.
$20.

Charge Transfer Devices. Caro H. Séquin and
Michael F. Tompsett. Academic Press, New
York, 1975. xii, 310 pp., illus. $16. Advances in
Electronics and Electron Physics, Supplement 8.

Chemical Analysis. An Advanced Text and
Reference. Herbert A. Laitinen and Walter E.
Harris. McGraw-Hill, New York, ed. 2, 1975.
xx, 612 pp., illus. $19.95.

Chemical Infrared Fourier Transform Spec-
troscopy. Peter R. Griffiths. Wiley-Interscience,
New York, 1975..xii, 340 pp., illus. $24.95.
Chemical Analysis, vol. 43.

Chemical Oceanography. J. P. Riley and G.
Skirrow, Eds. Academic Press, New York, ed.
2, 1975. Vol. 1, xx, 606 pp., illus. $49. Vol. 2, xx,
648 pp., illus. $51.50.

Child Psychology. Geraldine Harvey. Wiley,
New York, 1975. xiv, 300 pp. Paper, $3.95. Self-
Teaching Guides

Chromatography. A Laboratory Handbook
of Chromatographic and Electrophoretic Meth-
ods. Erich Heftmann, Ed. Van Nostrand Rein-
hold, New York, ed. 3, 1975. xxxii, 970 pp., illus.
$47.50.

A Cognitive Theory of Learning. Research on
Hypothesis Testing. Marvin Levine. Erlbaum,
Hillsdale, N.J., 1975 (distributor, Halsted
[Wiley], New York). xiv, 314 pp. $14.95. The
Experimental Psychology Series.

Collected Works of S. Pancharatnam. Pub-
lished for the Raman Research Institute, Banga-
lore, India, by Oxford University Press, New
York, 1975. xii, 326 pp., illus. $28.

Colloidal Dispersions and Micellar Behavior.
Papers from a symposium, Los Angeles, Apr.
1974. xiv, 354 pp., illus. $13.95. ACS Sympo-
sium Series, 9.

Color in Business, Science and Industry.
Deane B. Judd and Gunter Wyszecki. Wiley,
New York, ed. 3, 1975. xvi, 554 pp., illus. $27.50.
Wiley Series in Pure and Applied Optics.

Community Mental Health Legislation. The
Formative Process. Henry A. Foley. Lexington
Books (Heath), Lexington, Mass., 1975. xvi, 158
pp- $14.

Composition and Petrology of the Earth’s
Mantle. A. E. Ringwood. McGraw-Hill, New
York, 1975. xviii, 618 pp., illus. $29.95.
McGraw-Hill International Series in the Earth
and Planetary Sciences.

Computers and the Learning Process in High-
er Education. John Fralick Rockart and Mi-
chael S. Scott Morton. McGraw-Hill, New
York, 1975. xxii, 356 pp., illus. $17.50. A Report
Prepared for the Carnegie Commission on
Higher Education.

Computers in Botanical Collections. Proceed-
ings of a conference, Kew, Surrey, England, Oct.
1973. J. P. M. Brenan, R. Ross, and J. T. Wil-
liams, Eds. Published in coordination with

NATO Scientific Affairs Division by Plenum,
New York, 1975. x, 216 pp., illus. $25.

Consciousness and Change. Symbolic Anthro-
pology in Evolutionary Perspective. James L.
Peacock. Halsted (Wiley), New York, 1975. xiv,
264 pp. $14.95.

Contemporary Adolescence. Readings. Her-
shel D. Thornburg, Ed. Brooks/Cole, Monterey,
Calif,, ed. 2, 1975. x, 594 pp., illus. Paper, $38.95.

Copper Deposits. Origin, Evolution, and
Present Characteristics. J. H. Tatsch. Tatsch
Associates, Sudbury, Mass., 1975. vi, 340 pp.,
illus. $72.

Cost-Benefit Analysis and Water Pollution
Policy. Papers from a symposium, Annapolis,
Md., Sept. 1973. Henry M. Peskin and Eugene
P. Seskin, Eds. Urban Institute, Washington,
D.C,, 1975. xiv, 370 pp. Cloth, $12; paper, $5.95.

Critical Factors in Cancer Immunology. Pro-
ceedings of a symposium, Miami, Jan. 1975. J.
Schultz and R. C. Leif, Eds. Academic Press,
New York, 1975. xvi, 356 pp., illus. $18.50. Mi-
ami Winter Symposia, vol. 10.

Crown-of-Thorns Starfish Seminar Proceed-
ings. Brisbane, Australia, Sept. 1974. Australian
Government Publishing Service, Canberra,
1975. vi, 192 pp., illus. Paper.

The Cycles of Sex. Warren J. Gadpaille. Lucy
Freeman. Scribner, New York, 1975. xiv, 498
pp. Cloth, $17.50; paper, $6.95.

Diet and Atherosclerosis. Proceedings of a
course, Rome, Nov. 1973. Cesare Sirtori,
Giorgio Ricci, and Sergio Gorini, Eds. Plenum,
New York, 1975. x, 256 pp., illus. $22.50. Ad-
vances in Experimental Medicine and Biology,
vol. 60.

Drug Addicts in a Therapeutic Community.
The Satori Approach. Vincent P. Zarcone, Jr.
York Press, Baltimore, 1975. xvi, 258 pp. $14.

The Emergence of Agricultural Science. Jus-
tus Liebig and the Americans, 1840-1880. Mar-
garet W. Rossiter. Yale University Press, New
Haven, Conn., 1975. xiv, 276 pp. + plates. $15.
Yale Studies in the History of Science and Med-
icine, 9.

Environmental Hazards of Metals. Toxicity of
Powdered Metals and Metal Compounds. I. T.
Brakhnova. Translated from the Russian edi-
tion (Kiev, 1971) by J. H. Slep. Consultants Bu-
reau (Plenum), New York, 1975. xiv, 278 pp.,
illus. $29.50. Studies in Soviet Science.

Enzymes. Physical Principles. H. Gutfreund.
Wiley-Interscience, New York, 1975. xii, 242
pp., illus. Paper, $8.95.

Essential Engineering Dynamics. J. C. Malt-
baek. Crosby Lockwood Staples, London, 1975.
viii, 360 pp., illus. £8.

Essentials of Food and Nutrition. M. Swa-
minathan. Ganesh, Madras, India, 1974 (avail-
ble in the United States from Dr. M. S. Ven-
katesan, P.O. Box 3905, Fullerton, Calif.
92631). Two volumes. Vol. 1, Fundamental
Aspects, xii, 576 pp., illus. $10. Vol. 2, Ap-
plied Aspects, vi, 516 pp. $8.

Excavations at Punta de Agua in the Santa
Cruz River Basin, Southeastern Arizona. J.
Cameron Greenleaf. University of Arizona
Press, Tucson, 1975. 122 pp., illus. Paper, $4.95.
Anthropological Papers of the University of
Arizona No. 26. Contributions to Highway Sal-
vage Archacology in Arizona No. 40.

Excavations at Seibal. Department of Petén,
Guatemala. Gordon R. Willey, Ed. Peabody
Museum of Archaeology and Ethnology, Har-
vard University, Cambridge, Mass., 1975. One
volume, illus. No. 1, Introduction. Gordon R.
Willey, A. Ledyard Smith, Gair Tourtellot ili,
and Ian Graham. xvi, 56 pp. No. 2, Ceramics.
Jeremy A. Sabloff. vii, 262 pp. + loose maps.
Paper, $35. Memoirs of the Peabody Museum
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POPULATION: Solubilizes

Dynamics

Ethics most anything
and Policy

The ethical issues of choice . . . the
interrelationships of population size and
economic development . . . the conse-
quences of population growth . . . such are
the issues debated in Population: Dy-
namics, Ethics, and Policy, a new com-
pendium now available from AAAS. It con-
tains a selection of articles, research
reports, and policy debates that originally
appeared in Science during a 10-year time
span beginning in 1966. Together these
papers provide a close look at population
research as conducted and reported by

American scientists, as well as a glimpse ® g . <
at the continuing debate between those PROTOSOL solubilizes Whole tlssue,.tlssu'e
who advocate the dissemination of contra- homogenates, and polyacrylamide gels with high

ceptives and those who. advocate more efficiency and a minimum ofquenching.

drastic methods of population control. < AR : 2
: P . PROTOSOL is efficient at ambient or refrigerated
If you are involved in population research

or pr?“cy pIannidng' be sure to have a copy temperatures and is economically priced.
of this compendium in your library. Retail : e 4
o Order PROTOSOL Tissue & Gel Solubilizer: NEF-935
AAAS member price $11.95 casebound, 500ml  6x 500ml
$4.45 paperbound.
Send orders to Dept. PC-3 ew
AMERICAN ASSOCIATION for the N England Nuc'ear

549 Albany Street, Boston, Massachusetts 02118

ADVANCEMENT of SCIENCE Customer Service 617-482-9595
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005 NEN Canada Ltd., Dorval, Quebec; NEN Chemicals GmbH, Dreieichenhain, W. Germany.
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BAUSCH & LOMB (@)

StereoZoom 7

microscope

... offers the largest selection
of accessories to meet your
individual needs.

Here's all the accessories . . . you asked for
including 3 different eyepieces, 5 supple-
mentary lenses, 8 stands and 6 illuminators.
In addition, there are three separate camera
formats and you can choose from a large
array of photomicrographic “‘extras”
for that professional touch . . .
that's 25 accessories in all!

All this, plus high resolution (at least 300 j
lines/mm at 70X) and optimum lens design
for crisp, flat field viewing over the entire
range. Zooming is fast and continuously in
focus from 1X to 7X while maintaining a
constant working distance.

Find out more about the Bausch & Lomb
StereoZoom 7. Write for free catalog and
demonstration.

Bausch & Lomb, Scientific Optical Products Division, 20824 North Goodman Street, Rochester, N.Y. 14602
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of Archaeology and Ethnology, vol. 13, Nos. 1
and 2.

The Excited State in Chemical Physics. J.
Wm. McGowan, Ed. Interscience (Wiley), New
York, 1975. xii, 492 pp., illus. $25.50. Advances
in Chemical Physics, vol. 28

Extraction Chromatography. T. Braun and G.
Ghersini, Eds. Elsevier, New York, 1975. xviii,
566 pp., illus. $54.25. Journal of Chromatog-
raphy Library, vol. 2.

Federal Regulation of Human Experimenta-
tion, 1975. Prepared for the Subcommittee on
Health of the Committee on Labor and Public
Welfare, United States Senate. U.S. Govern-
ment Printing Office, Washington, D.C., 1975
(available from Publications Clerk, Senate

Committee on Labor and Public Welfare or
from Science Policy Research Division, Library
of Congress). x, 256 pp. Paper. Committee
Print.

Flora of Guatemala. Paul C. Standley and
Louis O. Williams. Field Museum of Natural
History, Chicago, 1975. viii, 274 pp., illus. Pa-
per, $8.75. Fieldiana: Botany, vol. 24, Part 11,
Nos. 1-3.

Flowcharting. A Tool for Understanding
Computer Logic. Nancy B. Stern. Wiley, New
York, 1975. x, 342 pp., illus. Paper, $4.95. Self-
Teaching Guides.

Fuzzy Sets and Their Applications to Cogni-
tive and Decision Processes. Proceedings of a
seminar, Berkeley, Calif., July 1974. Lotfi A.

cul The

4

W

| _hemosi:a%p

Just add medium, inoculum

-

and eledlricity

The BioFlo is a 350 mi chemostat, fully equipped for expanding the
study of microbial physiology in growing cell populations. Aithough
low in price, the BioFio has a full range of sophisticated instrumenta-
tion for control of agitation, aeration, temperature and substrate addi-
tion. You can even add pH and dissolved oxygen control. Every essential
component is supplied for simple, aseptic operation—from the feed,
harvest and culture vessels to the tubing, clamps and filters. it even has
its own air pump, a slide-out autoclave rack and two 13-liter reservoirs
which allow the process to be sustained for long periods of time without

replenishing the medium.

Send for Fermentation Catalog C30/S1275

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 Somerset Street, New Brunswick, N.J. 08903 « 201/846-4600
With NBS, Advanced Technology is a Way of Life.
Circle No. 103 on Readers’ Service Card
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Zadeh, King-Sun Fu, Kokichi Tanaka, and
Masamichi Shimura, Eds. Academic Press,
New York, 1975. x, 496 pp., illus. $16.

General Theory of Relativity. P. A. M. Dirac.
Wiley-Interscience, New York, 1975. viii, 72 pp.
$10.95.

Genetic Aspects of Photosynthesis. Papers
from a symposium, Dushanbe, Soviet Union,
Oct. 1972. Yu. S. Nasyrov and Z. Sestdk, Eds.
Junk, The Hague, 1975. xxiv, 392 pp., illus. Pa-
per, Dfl. 110.

Giles of Rome and the Medieval Theory of
Conception. A Study of the De formatione cor-
poris humani in utero. M. Anthony Hewson.
Athlone Press (University of London), London,
1975 (U.S. distributor, Humariities Press, At-
lantic Highlands, N.J.). x, 268 pp. $27. Universi-
ty of London Historical Studies, 38.

Gods and Spacemen throughout History. W.
Raymond Drake. Regnery, Chicago, 1975. 264
pp. + plates. $9.95.

Great Scientists Speak Again. Richard M.
Eakin. University of California Press, Berkeley,
1975. viii, 120 pp., illus. $6.95.

A Guide to the Medicinal Plants of the United
States. Arnold and Connie Krochmal. Quad-
rangle (New York Times), New York, 1975. viii,
260 pp., illus. Paper, $4.95. Reprint of the 1973
edition.

Handbook of Enzyme Biotechnology. Alan
Wiseman, Ed. Horwood, Chichester, England,
and Halsted (Wiley), New York, 1975. xii, 276
pp., illus. $45.

Handbook of Psychopharmacology. Vol. 2,
Principles of Receptor Research. Leslie L. Iver-
sen, Susan D. Iversen, and Solomon H. Snyder,
Eds. Plenum, New York, 1975. xxi, 288 pp.,
illus. $22.50.

Heavy Nuclei, Superheavy Nuclei, and Neu-
tron Stars. J. M. Irvine. Clarendon (Oxford
University Press), New York, 1975. viii, 164
pp., illus. $22.50. Oxford Studies in Nuclear
Physics.

High-Frequency Amplifiers. Ralph S. Carson.
Wiley-Interscience, New York, 1975. xiv, 226
pp., illus. $14.95.

An Historical Account of Pharmacology to the
20th Century. Chauncey D. Leake. Thomas,
Springfield, IlL., 1975. xii, 210 pp. Cloth, $12.50;
paper, $8.95. American Lecture Series Publica-
tion No. 970. A Monograph in the Bannerstone
Division of American Lectures in Pharmacolo-

Honey. A Comprehensive Survey. Eva Crane,
Ed. Published in co-operation with the Bee Re-
search Association by Crane, Russak, New
York, 1975. xvi, 608 pp. 4 plates. $42.50.

Hormonal Proteins and Peptides. Vol. 3. Choh
Hao Li, Ed. Academic Press, New York, 1975.
xiv, 296 pp., illus. $24.50.

Human Biochemistry. James M. Orten and
Otto W. Neuhaus. Mosby, St. Louis, ed. 9, 1975.
xvi, 996 pp., illus. $18.95.

The Human Nervous System. Basic Principles
of Neurobiology. Charles R. Noback. Illustrat-
ed by Robert J. Demarest. McGraw-Hill, New
York, ed. 2, 1975. xvi, 540 pp. $14.95. A Blakis-
ton Publication.

Human Viral Hepatitis. Hepatitis-Associated
Antigen and Viruses. A. J. Zuckerman. North-
Holland, Amsterdam, and Elsevier, New York,
ed. 2, 1975. xii, 422 pp., illus. $49.95.

Identification Tables for Minerals in Thin Sec-
tions. E. P. Saggerson. Longman, New York,
1975. x, 378 pp. Paper, $11.

Immunization with Hormones in Reproduction
Research. Proceedings of a symposium, Bonn-
Bad Godesberg, Germany, Mar. 1975, E.
Nieschlag, Ed. North-Holland, Amsterdam,
and Elsevier, New York, 1975. x, 254 pp., illus.
$54.25.
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Guinea Pig Hepatoma Cell

Micrograph courtesy of Dr. Harry Ohanian, National Cancer Institute, Bethesda, MD

This 4000x micrograph of a Line 1 guinea pig hepa-
toma cell (induced by diethylnitrosamine feeding)
shows detail normally masked by the heavy gold coat-
ing necessary to prevent charge effect interference in
conventional SEM's. Coates & Welter's brighter field
emission electron gun permits high-speed scanning . . .
minimizing charge effect to allow micrography of un-
coated (or lightly coated) specimens.

COATES = WELTER

Advancing life science research through electron microscopy
777 N. Pastona Avenue, Sunnyvale, CA 94086, USA 408-732-8200

A subsidiary of m American Optical Corporation
Circle No. 260 on Readers’ Service Card

NEW FEATURES
“A"” VERSION

* Overrange signal
suppression

— Quiet operation

— Years of trouble-free
operation

* Second generation

Model 5110-1
Single Pen Recorder
Sy With 2.5, 5,10,20
B} cm/min. chart speeds
and 10 mv full
scale sensitivity

$395

TOP SELLING STRIP CHART RECORDER @ $395

Here's America's number one strip chart re-
corder for 1976. And for a $395 rock bottom
price in an age of inflation. Yet look at these
features:

e Multi-speed chart drive — field adjustable to English/Metric scaling
e Self-aligning sprocketless paper drive
e New patented transistor eliminates troublesome slide wire
e Two-pen models available at $595 up.
Pick a winner for 1976! Write for details today.

Model 5212-2

Dual channel recorder
with 1. 2, 5, 10 in/min.
chart speeds and 5 in-
put spans of 10 mv up.

$690.

Model 5210-14

1 mv dual channel
recorder with electronic
integrator, 2.5, 5, 10, 20
cm/in chart speeds
$945

[MoUuston
instrument

ONE HOUSTON SQUARE (st 8500 Cameron Road) AUSTIN, TEXAS 78753
(512) 8372820 TWX 910-874-2022 cable HOINCO

TELECOPIER
Rochesterlaan 6 8240 Gistel Belgium
EUROPEAN OFFICE Phone 059/277445 Telex Bausch 81399

“the recorder company”

* A registered trademark of Houston Instrument
Circle No. 125 on Readers’ Service Card

Uses chemically inert and
non-ionizing nitrogen de-
compression to
active enzymes and pro-
teins from tissues or cell
cultures.

=

CELL DISRUPTION BOMB

release

No cell heating
No oxidation
Uniform rupture

Selective action

Ask for Bulletin 4635 describ-
convenient extraction

Works equally well
with any volume or ing this
concentration method.

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lllinois 61265
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LiCliMme.

... tomorrow’s designs today!

08 QH® Q5" OF® QuU°® QI°

Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic + Special Designs

Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps * Mercury Vapor Lamps

Hollow Cathode Lamps - Power Supplies

IELLM

CELLS, INC.

Write for literature

Box 544

Borough Hall Station
Jamaica, New York 11424
Phone (212) 544-9534
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Within 5 to 30 minutes, the Birch-
over Radiochromatogram Spark
Chamber nondestructively lo-
cates and records the distribu-
tion of .radioactive compounds
on electrophoresis gels, paper,
or thin layer plate radiochroma-
tograms. With conventional auto-
radiography, the same process
takes from three days to three
weeks, with radiochromatogram
scanning, from one to six hours.
The instrument's camera pro-
duces a one-minute Polaroid
print similar to an autoradio-
graph—a true record of radio-
activity distribution in alpha,
beta, and gamma emitting iso-
topes. An epidioscope print pro-
jection system of fixed magpnifi-
cation transfers the image from
the Polaroid print directly back
on the original radiochromato-
gram. An optional feature per-
mits viewing under direct ultra-
violet or natural light or by
transmitted natural illumination
and obtaining a permanent
photographic record. Call or
write today for complete details.

] BAIRD-ATOMIC

Nuclear Division
125 Middlesex Turnpike
Bedford, Ma. 01730 (617) 276-6204

Circle No, 221 on Readers’ Service Card

Immunoelectrophoresis. Theory, Methods,
Identifications, Interpretation. Pierre C. Ar-
quembourg. Karger, Basel, 1975. viii, 104 pp.,
illus. $27.75. Second edition of Primer of Immu-
noelectrophoresis.

In Vitro Transcription and Translation of Vi-
ral Genomes. Papers from a colloquium, Paris,
July 1975. Anne-Lise Haenni and Georges
Beaud, Eds. INSERM, Paris, 1975. 426 pp.,
illus. Paper, 60 F. Colloques et Séminaires, vol.
47.

Income and Value Measurement. Theory and
Practice. T. A. Lee. Univerity Park Press, Balti-
more, 1975. viii, 156 pp. $10.50. The Nelson Se-
ries in Accounting and Finance.

Infections of the Fetus and the Newborn In-
fant. Proceedings of a symposium, New York,
Mar. 1975. Saul Krugman and Anne A. Ger-
shon, Eds. Alan R. Liss, Inc., New York, 1975.
X, 194 pp., illus. $19.50. Progress in Clinical and
Biological Research, vol. 3.

The Infra-red Spectra of Complex Molecules.
L. J. Bellamy. Chapman and Hall, London, and
Halsted (Wiley), New York, ed. 3, 1975. xx, 434
pp., illus. $24.

The Initiation of the Heartbeat. Denis Noble.
Clarendon (Oxford University Press), New
York, 1975. xii, 156 pp., illus. $18.95.

Intentional Hemodilution. Proceedings of a
symposium, Rottach-Egern, Tegernsee, Germa-
ny, Oct. 1974. K. Messmer and H. Schmid-
Schonbein, Eds. Karger, Basel, 1975. xii, 310
pp., illus. Paper, $40. Bibliotheca Haematolo-
gica, No. 41.

Interfacial Electrochemistry. An Experimen-
tal Approach. E. Gileadi, E. Kirowa-Eisner, and
J. Penciner. Addison-Wesley, Reading, Mass.,
1975. xviii, 526 pp., illus. Cloth, $19.50; paper,
$13.50.

The Interpretation of Symbolism. Papers from
a conference, Oxford, England, July 1973. Roy
Willis, Ed. Halsted (Wiley), New York, 1975.
xvi, 182 pp., illus. $17.75. ASA Studies, 3.

Introduction to Axiomatic Quantum Field
Theory. N. N. Bogolubov, A. A. Logunov, and
I. T. Todorov. Translated from the Russian edi-
tion (Moscow, 1969) by Stephen A. Fulling and
Ludmila G. Popova.-Stephen A. Fulling, Ed.
Benjamin, Reading, Mass., 1975. xxviii, 708 pp.
$32.50. Mathematical Physics Monograph Se-
ries, vol. 18.

Introduction to Chemistry. Jack D. Cummins
and Michael A. Wartell. Wiley, New York,
1975. xii, 324 pp., illus. $18. Study guide, x, 306
pp. Paper. Laboratory manual, x, 110 pp., illus.
Paper.

An Introduction to Electroanesthesia. Aimé
Limoge with contributions by Arsen Iwanovsky,
Bhim Sen Savara, and R. Wayne Fields. Trans-
lated from the French edition and edited by
Robert M. Johnson. University Park Press, Bal-
timore, 1975. xiv, 122 pp., illus. $12.50.

Introduction to Marine Geology and Geo-
morphology. Cuchlaine A. M. King. Arnold,
London, 1975 (U.S. distributor, Crane, Russak,
New York). x, 310 pp., illus. Cloth, $24; paper,
$12.

Jurassic Environments. A. Hallam. Cam-
bridge University Press, New York, 1975. x, 270
.8 illus. $32.50. Cambridge Earth Science Se-
ries.

Konrad Lorenz. The Man and His Ideas.
Richard 1. Evans. Harcourt Brace Jovanovich,
New York, 1975. xviii, 302 pp. $10.

Laboratory Diagnesis of Immunologic Dis-
orders. Proceedings of a symposium, San Fran-
cisco, Apr. 1974. Girish N. Vyas, Daniel P.
Stites, and George Brecher, Eds. Grune and
Stratton, New York, 1975. xvi, 298 pp., illus.
$19.

Landscape Assessment. Values, Perceptions,
and Resources. Ervin H. Zube, Robert O.
Brush, and Julius Gy. Fabos, Eds. Dowden,
Hutchinson and Ross, Stroudsburg, Pa., 1975
(distributor, Halsted [Wiley], New York). xiv,
368 pp., illus. $35. Community Development Se-
ries, 11.

Language and Development. A Retrospective
Survey of Ford Foundation Language Projects,
1952-1974. Melvin J. Fox. Ford Foundation,
New York, 1975. viii, 154 pp. Paper. Case Stud-
ies, vi, 618 pp. Paper, $3.

Lead. T. B. Griffin and J. H. Knelson, Eds.
Thieme, Stuttgart, and Academic Press, New
York, 1975. viii, 300 pp., illus. $24.50. Environ-
mental Quality and Safety, Supplement vol. 2.

Learning. Animal Behavior and Human Cog-
nition. Frank Restle. McGraw-Hill, New York,
1975. xiv, 330 pp., illus. $10.95. McGraw-Hill
Series in Psychology.

The Legacy of Albion Small. Vernon K.
Dibble. University of Chicago Press, Chicago,
1975. x, 256 pp. $15. The Heritage of Sociology.

Legal Issues in Psychiatric Care. Laurence R.
Tancredi, Julian Lieb, and Andrew E. Slaby.
Harper and Row Medical Department, Hagers-
town, Md., 1975. xii, 164 pp. Paper, $10.75.

Lie Groups and Their Representations. Papers
from a summer school, Budapest, 1971. I. M.
Gelfand, Ed. Halsted (Wiley), New York, 1975.
726 pp. $79.

Linear Algebraic Groups. James E. Hum-
phreys. Springer-Verlag, New York, 1975. xvi,
248 pp. $18.80. Graduate Texts in Mathematics
21.

Man and Cosmos. Nine Guggenheim Lectures
on the Solar System. James Cornell and E. Nel-
son Hayes, Eds. Norton, New York, 1975. 192
pp., illus. $8.95. A Smithsonian Special Publica-
tion.

Marxist Analyses and Social Anthropology.
Papers from a conference, Oxford, England,
July 1973. Maurice Bloch, Ed. Halsted (Wiley),
New York, 1975. xvi, 240 pp. $16.95. ASA
Studies, 3.

Masturbation. From Infancy to Senescence.
Irwin M. Marcus and John J. Francis, Eds. In-
ternational Universities Press, New York, 1975.
xvi, 502 pp. $22.50.

Mathematical Description of Linear Systems.
Wilson J. Rugh. Dekker, New York, 1975. xii,
178 pp., illus. $13.50. Control and Systems
Theory, vol. 2. ~

The Mathematical Theory of Relativity. A. S.
Eddington. Chelsea, New York, 1975. x, 278 pp.
$9.50. Reprint of the 1922 edition.

Measurement Procedures in Speech, Hearing,
and Language. Sadanand Singh, Ed. University
Park Press, Baltimore, 1975. x, 470 pp., illus.
$18.50.

Medical Sociology. A General Systems Ap-
proach. Leon S. Robertson and Margaret C.
Heagarty. Nelson Hall, Chicago, 1975. x, 220
pp. $11.

Membrane Biogenesis. Mitochondria,
Chloroplasts, and Bacteria. Alexander Tzago-
loff, Ed. Plenum, New York, 1975. xviii, 460 pp.,
illus. $29.50.

Metabolic Pathways. Vol. 7, Metabolism of
Sulfur Compounds. David M. Greenberg, Ed.
Academic Press, New York, ed. 3, 1975. xxii,
614 pp., illus. $46.50.

Methods in Brain Research. Philip B. Bradley,
Ed. Wiley-Interscience, New York, 1975. x, 558,
PP., illus. $47.50.

Methods in Computational Physics. Advances
in Research and Applications. Vol. 14, Radio
Astronomy. Berni Alder, Sidney Fernbach, and
Manuel Rotenberg, Eds. Academic Press, New
York, 1975. xii, 240 pp., illus. $26.50.
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Proteinase K is
Available only from

EM Laboratories,Inc.

Qe

Proteinase K is useful in RNA, DNA isolation
and for serological purposes.

Proteinase K is chromatographically purified,
and lyophilized. Also available as a carrier-
bound enzyme.

Send for literature, specifications, applica-
tions and prices.
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Density Gradient
Chemicals for
Centrifugation

Suprapur™ chemicals with assayed purity lev-
els. Ideal for UV monitoring, separation and
electrophoresis. Free from RNase and DNase
activity.
Cesium acetate
Cesium bromide Rubidium bromide
Cesium chloride Rubidium chloride
Cesium formate Sucrose

Circle No. 395 on Readers’ Service Card
®
N
EM Reagents®
I ——
EM Laboratories, Inc.

associate of E. Merck, Darmstadt, Germany
500 Executive Boulevard, Elmsford, New York 10523
‘Telephone 914/592-4660

Cesium sulfafe
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Molekulargenetik. Beitrige zu ihrer Entwick-
lung. Erhard Geissler, Ed. Geest und Portig,
Leipzig, 1975. 188 pp., illus. Paper, 20 M. Ost-
walds Klassiker der exakten Wissenschaften,
Band 254.

Mountain Sheep and Man in the Northem
Wilds. Valerius Geist. Cornell University Press,
Ithaca, N.Y., 1975. 248 pp., illus. $10.

Musical Acoustics. Part I, Violin Family
Components. Carleen M. Hutchins, Ed. Dow-
den, Hutchinson and Ross, Stroudsburg, Pa.,
1975 (distributor, Halsted [Wiley], New York).
xvi, 478 pp., illus. $35. Benchmark Papers in
Acoustics, vol. 5.

Nematode Vectors of Plant Viruses. Papers
from a NATO Advanced Study Institute, Riva
de I Tessoli, Italy, May 1974. F. Lamberti, C. E.
Taylor, and J. W. Seinhorst, Eds. Plenum, New
York, 1975. x, 460 pp., illus. $38. NATO Ad-
vanced Study Institutes Series A, vol. 2.

Neurophysiology. C. C. Hunt, Ed. Butter-
worths, London, and University Park Press,
Baltimore, 1975. xii, 420 pp., illus. $19.50. MTP
International Review of Science. Physiology,
Series One, vol. 3.

New Research on the Aetiology and Surgery
of Retinal Detachment. Papers from a meeting,
La Baule, France, May 1974. L. Guillaumat, M.
Massin, L. Fison, R. Dufour, and B. Daicker.
Karger, Basel, 1975. xiv, 338 pp., illus. $63.50.
Modern Problems in Ophthalmology, vol. 15.

Numerical Models of Ocean Circulation. Pro-
ceedings of a symposium, Durham, N.H., Oct.
1972. National Academy of Sciences, Washing-
ton, D.C., 1975. viii, 364 pp., illus. $25.50.

Opiate Receptor Mechanisms. Neurochemical
and Neurophysiological Processes in Opiate
Drug Action and Addiction. Solomon H. Sny-
der and Steven Matthysse with Huda Akil and
five others. MIT Press, Cambridge, Mass., 1975.
166 pp., illus. + index. $8.95.

Optical Methods of Radio-Frequency Spec-
troscopy. Ion I. Agarbiceanu and Ion M. Popes-
cu. Halsted (Wiley), New York, 1975. 310 pp.,
illus. $49.50.

Organic Spectroscopy. William Kemp. Hal-
sted (Wiley), New York, 1975. xvi, 248 pp., illus.
$16.95.

The Origins of Intellect. Piaget’s Theory.
John L. Phillips, Jr. Freeman, San Francisco,
ed. 2, 1975. xx, 206 pp., illus. Cloth, $8; paper,
$3.95.

Our Polluted Food. A Survey of the Risks.
Jack Lucas. Halsted (Wiley), New York, 1975.
xii, 238 pp., illus. $12.50.

Ozone Chemistry and Technology. A Review
of the Literature: 1961-1974. Joanne S. Murphy
and Janet R. Orr, Eds. Franklin Institute Press,
Philadelphia, 1975. viii, 392 pp. $30.

Passage through the Garden. Lewis and Clark
and the Image of the American Northwest. John
Logan Allen. University of lIllinois Press, Ur-
bana, 1975. xxviii, 412 pp., illus. $18.50.

Pathobiology of Cell Membranes. Vol. 1. Ben-
jamin F. Trump and Antti U. Arstila, Eds. Aca-
demic Press, New York, 1975. xviii, 498 pp.,
illus. $36.50.

Pathophysiology and Morphology of Myocar-
dial Cell Alterations. Proceedings of a meeting,
Freiburg, Germany, Sept. 1973. Albrecht Fleck-
enstein and George Rona, Eds. University Park
Press, Baltimore, 1975. xiv, 552 pp., illus.
$39.50. Recent Advances in Studies on Cardiac
Structure dnd Metabolism, vol. 6.

A Pattern of Peoples. A Journey among the
Tribes of Indonesia’s Outer Islands. Robin
Hanbury-Tenison. Scribner, New York, 1975.
220 pp. + plates. $9.95.

Peptide Transport in Protein Nutrition. D. M.
Matthews and J. W. Payne, Eds. North-Hol-
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land, Amsterdam, and Elsevier, New York,
1975. xxii, 504 pp., illus. $22.95. Frontiers of Bi-
ology, vol. 37.

Photographic Atlas of Fetal Anatomy. Wesley
W. Parke. University Park Press, Baltimore,
1975. xx, 436 pp. $34.50.

Physico-Chimie et Cristallographie des Apa-
tites d’Intérét Biologique. Proceedings of a col-
loquium, Paris, Sept. 1973. Centre National de
la Recherche Scientifique, Paris, 1975. 502 pp.,
illus. Paper, 200 F. Colloques Internationaux du
Centre National de la Recherche Scientifique,
No. 230.

Phytochrome and Photomorphogenesis. An
Introduction to the Photocontrol of Plant De-
velopment. Harry Smith. McGraw-Hill, New

Phytoplankton. A. D. Boney. Arnold, Lon-
don, 1975 (U.S. distributor, Crane, Russak,
New York). viii, 116 pp., illus. Paper, $5.25. The
Institute of Biology's Studies in Biology No. 52.

The Placenta and Its Maternal Supply Line.
Effects of Insufficiency on the Fetus. P. Gruen-
wald, Ed. University Park Press, Baltimore,
1975. x, 366 pp., illus. $24.50.

Point Defects in Solids. Vol. 2, Semiconduc-
tors and Molecular Crystals. James H. Craw-
ford, Jr., and Lawrence M. Slifkin, Eds. Ple-
num, New York, 1975. xvi, 480 pp., illus. $37.50.

Population/Family Planning Thesaurus. An
Alphabetical and Hierarchical Display of Terms
Drawn from Population-Related Literature in
the Social Sciences. Caroline Lucas and Marga-

York, 1975. xvi, 236 pp., illus. $22.

ret Osburn. Technical Information Service,

THE CENTENARIANS OF THE ANDES

David Davies. A noted gerontologist presents a scientific report on the aston-
ishingly long-lived people of remote Andean Ecuador, who live to 130 or
more, free of heart disease and cancer—until they leave their enclaves for
20th-century urban life. A valuable book.” —Publishers Weekly. Photo-
graphs. Hardbound, $6.95

FISHES OF THE SEA

John and Gillian Lythgoe. First of an important series, this is a handy identi-
fication guide to every species of fish in the coastal waters of the British isles,
Northern Europe and the Mediterranean—with biological details documented
by remarkable underwater photographs (including 137 in full color). Hard-
bound, $15.00

THE FAMILY OF THE SUN

S. T. Butler and Robert Raymond. Part of the innovative and imaginative
Frontiers of Science series, based on the popular newspaper feature, this
volume presents the latest scientific knowledge on the solar system in a
lucid, illustrated, comic-strip format. A Doubleday Anchor Original. Oversize
(734" x 10V4 "), paperbound, $2.50

ASIMOV ON CHEMISTRY

Isaac Asimov. ‘‘The Renaissance Man of literature [writing] in one of his best
known fields.” —Philadelphia Bulletin. Here is Asimov at his best, in seven-
teen essays spanning all major areas of chemistry and profiling the great
discoverers, Updated, expanded new edition, with 28 new photographs.
Paperbound, $3.50

EATING MAY BE HAZARDOUS TO YOUR HEALTH

Jacqueline Verrett and Jean Carper. "'A soberly gripping book by a coura-
geous Food and Drug Administration scientist and a lucid consumer writer.”
—Ralph Nader. "“A rare view of the economic and political tug-of-war which
FDA procedures represent.”” —Washington Post. “A searing, fact-packed
indictment.” —Bookl/ist. Paperbound, $2.95

LILLY ON DOLPHINS

Humans of the Sea

John C. Lilly, M.D.; illustrated with photographs and drawings. This important
revised and abridged paperback edition of Dr. Lilly’s classics, Man and
Doiphin and The Mind of the Dolphin, also includes The Dolphin in History,
anew Introduction, new photographs, and two rare scientific papers on which
Dr. Lilly’s popular conclusions are based. Paperbound, $3.50
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Carolina  Population Center, University of
North Carolina, Chapel Hill, 1975. xxii, 286 pp.
Paper, $15.

Potential Theory in Modern Function Theory.
M. Tsuji. Chelsea, New York, ed. 2, 1975. x, 590
pp., illus. $17.50.

Principles of Applied Biomedical In-
strumentation. L. A. Geddes and L. E. Baker.
Wiley-Interscience, New York, ed. 2, 1975. xvi,
616 pp., illus. $22.50.

Probability Concepts in Engineering Planning
and Design. Vol. 1, Basic Principles. Alfredo H-
S. Ang and Wilson H. Tang. Wiley, New York,
1975. xiv, 410 pp., illus. $14.95.

Proceedings of the Sixth Symposium of the In-
ternational Society for Research in Stereo-
encephalotomy. Tokyo, Oct. 1973. N. Nara-
bayashi and Philip L. Gildenberg, Eds. Karger,
Basel, 1975. xii, 472 pp., illus. Paper, $77.75.
Advances in Stereoencephalotomy, vol. 7. Re-
printed from Confinia Neurologica, vol. 37, No.
4-6, and vol. 37, No. 1-3.

Quantum Gravity. Papers from a symposium,
Chilton, England, Feb. 1974. C. J. Isham, R.
Penrose, and D. W. Sciama, Eds. Clarendon
(Oxford University Press), New York, 1975. xii,
606 pp., illus. $29.50.

Rhesus Haemolytic Disease. Selected Papers
and Extracts. Cyril A. Clarke, Ed. University
Park Press, Baltimore, 1975. xii, 314 pp,, illus.
$37.50.

Rice in Asia. Papers from symposia. Edited
by the Association of Japanese Agricultural Sci-
entific Societies. University of Tokyo Press,
Tokyo, 1975 (U.S. distributor, International
Scholarly Book Services, Portland, Ore.). xiv,
600 pp., illus. $44.50.

Sampling in Archaeology. Papers from a sym-
posium, San Francisco, 1973. James W. Muel-
ler, Ed. University of Arizona Press, Tucson,
1975. xii, 300 pp. Paper, $7.95.

Serial Learning and Paralearning. E. Rae
Harcum. Wiley-Interscience, New York, 1975.
xvi, 448 pp., illus. $22.95. Wiley Series in Behav-
ior.

Sickle Cell Anemia and Other Hemoglobin-
opathies. Proceedings of a symposium, Brook-
lyn, N.Y., Mar. 1974, Richard D. Levere, Ed.
Academic Press, New York, 1975. x, 140 pp.,
illus. $9.95.

Social Hierarchy and Dominance. Martin W.
Schein, Ed. Dowden, Hutchinson and Ross,
Stroudsburg, Pa., 1975 (distributor, Halsted
[Wiley], New York). xiv, 402 pp., illus. $26.
Benchmark Papers in Animal Behavior, vol. 3.

Superfluidity and Superconductivity. David R.
Tilley and John Tilley. Halsted (Wiley), New
York, 1975. viii, 262 pp., illus. $27.50.

Swimming I[I. Proceedings of a symposium,
Brussels, 1974. Leon Lewillie and Jan P. Clarys,
Eds. University Park Press, Baltimore, 1975.
xiv, 338 pp., illus. $19.50. International Series
on Sport Sciences, vol. 2.

Technology Diffusion. Federal Programs and
Procedures. Granville W. Hough. Lomond
Books, Mt. Airy, Md., 1975. xiv, 406 pp,
$15.50; microfiche, $12.50.

Thermography. Proceedings of a congress,
Amsterdam, June 1974. N. J. M. Aarts, M.
Gautherie, and E. F. J. Ring, Eds. Karger, Ba-
sel, 1975. xiv, 262 pp., illus. Paper, $41. Bibli-
otheca Radiologica, No. 6.

The Varieties of Abnormality. A Phenome-
nological Analysis. Raymond J. McCall. Thom-
as, Springfield, Ill., 1975. xx, 568 pp. Cloth,
$22.50; paper, §16.95.

Weed Science. Principles and Practices.
Glenn C. Klingman and Floyd M. Ashton with
the editorial assistance of Lyman J. Noordhoff.
Wiley-Interscience, New York, 1975. x, 432 pp.,
illus. $14.95.
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