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You candecide today
LKB Ulirogel for high-speed gel filtration

You can make a decision this morning to separate a
protein sample and have your result this afternoon with
LKB Ultrogel.

Ultrogel is a prepared polyacrylamide/agarose gel medium
consisting of small, very rigid and uniform, spherical beads
pre-swollen to a controlled particle diameter of 60 to

140 ym.

Ultrogel comes ready-to-use. You only have to choose your
fractionation range. No weighing of dry beads, no calcula-
tion of buffer volume, no swelling time, no fine particle
removal.

Ultrogel is unique because now you can have both high
resolution and high flow rates with low dilution and low
sample zone diffusion. And column packing is easy and
fast.

Ultrogel comes in 1 liter bottles of four fractionation
ranges from 6000 to 1,000,000 daltons.

Send for your one (1) free 80 ml trial sample of Ultrogel
while the supply lasts, or better yet, decide today and order
Ultrogel from the types listed in the table below.

With your free sample of Ultrogel, we will also include a
copy of the next issue of the LKB Journal Science Tools®
and more information on Ultrogel. Please write to us at one
of the addresses listed below.
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In one step, measure out
the amount of Ultrogel
needed for the gel bed
height. Then after deaer-
ation, simply pour this
amount of Ultrogel into
your column.

50 (ml/cm;‘-fgE
Ultrogel Max. Flow Rate Fractionation Range* 401 ULTROGEL AcA34
type (ml/cm?.h) (daltons)
304
20 CONVENTIONAL
AcA 22 18 60,000—1,000,000 POROUS GEL
101
AcA 34 40 20,000— 400,000 , ' ' . i -
1 2 PRESSURE OVER COLUMN
(cm H,0/cm bed height)
AcA 44 45 12,000— 130,000 LKB Instruments Inc.
12221 Parklawn Drive, Rockville MD. 20852
I K B {1744 Wilshire Bivd. Los Angeles CA'S0028
— 66! est Irving Park Road, Chicago lll.
AcA 54 50 6000 70,000 260 North Broagway, Hicksville N.Y. 11801
3700 Chapel Hill Blvd., Durham N.C. 27707

*for globular proteins Circle No. 38 on Readers’ Service Card



New opportunities in molecular filtration

Protein Purification

Fields of Application

Scientists who purify pro-
teins by molecular filtration find
that it is a fast, efficient, econom-
ical technique for removing low
molecular weight contaminants
from protein solutions. Processing
is simple and gentle, so that most
proteins are recovered with little or
no loss of activity.

Using molecular filtration, bi-
ologists and protein chemists have
removed residual salts, solvents
(such as ethanol) and density
gradient materials from enzyme
preparations, serum fractions, and
vaccines, to name just a few appli-
cations. Molecular filtration is also
used for rapid solute exchange or
removal, and for simultaneous con-
centration and purification.

Standard Methods

Impurity removal and solute
exchange traditionally have been
performed by some combination
of dialysis, lyophilization, or pre-
cipitation and resuspension of the
protein. These methods each have
well-known disadvantages: Tradi-
tional dialysis is very slow and re-
quires enormous volumes of buffer
to accomplish sufficient purifica-
tion. Lyophilization is a slow, ex-
pensive process that concentrates
both large and small solutes. Pre-
cipitation techniques are multi-
stepped, often contaminate solu-
tions, and may denature delicate
proteins.

Molecular Filtration

Selectively permeable mo-
lecular filters retain proteins, while
allowing small molecular impuri-
ties to be removed rapidly with the
solvent. By replacing this filtrate
liquid with pure solvent or a new
buffer, purification or buffer ex-

change is easily accomplished. If
you remove more liquid than you
replace, you perform a one-step
concentration and purification.
This procedure is not only simple
and rapid, it has the additional ad-
vantage that the volume of fluid
replaced gives you an immediate
indication of the amount of im-
purity removed, without the need
for cumbersome analysis.

Multi-Liter Processing Systems

Traditional equipment which
processes multi-liter volumes often
requires recirculation of the fluid
through the filtration system. Such
recirculation through the device,
valve, and pump, can result in
shear damage to delicate macro-
molecules. An optimal system
would operate with no recircula-
tion, no pumping and a minimal
flow rate over the membrane sur-
face. What usually occurs under
these “optimal conditions” is a se-
vere reduction in filtration rate and
separation efficiency due to the ac-
cumulation of macromolecules at
the membrane surface.

Using a “sinuous flow” sys-
tem to clean the membrane surface
the ideal of no pumping, no recir-
culation, and minimal denaturation
can be closely approximated.
Other factors are also important.
To minimize cost and surface ad-
sorption, a system should be able
to contain many different amounts
of filter material so that the amount
of filter material used can be opti-
mized for the volume processed.
Also, since different processes re-
quire different separations, a high
volume system should be able to
operate with filters of different
nominal molecular weight limits.

Millipore’s new Cassette Sys-
tem epitomizes these criteria and is

Circle No. 262 on Readers’ Service Card

finding increasing application in
laboratories and production facil-
ities. The system is exceptionally
gentle and can operate without
pumping in many cases. Its unique
sinuous flow mechanism main-
tains high flow rates: 1% albumin
typically can be desalted at a rate
exceeding 4 liters per hour per
square foot of membrane. The user
can equip the cell with membrane
areas ranging from ' sq. ft. to 50
sq. ft. and can choose from oper-
ating modes which include concen-
tration-purification and counter-
current dialysis. Many operations
can be performed on a continuous
on-line basis.

For more information on
multi-liter protein purification and
advice on designing a system with
the new Millipore High Volume
Cassette System, please circle the
number on the reader service card.

Technical Support

We invite inquiries concern-
ing these or other possible applica-
tions, and we extend our filtration
technology and professional evalu-
ation services to those interested
in developing new or improved
techniques. We also offer technical
literature, and our technical rep-
resentatives are available for
seminars and training workshops
throughout the U.S. and Canada.

For immediate technical con-
sultation with our staff of bio-
chemists and engineers, call toll
free: 800-225-1380 (in Canada
800-261-0961). Millipore Corpo-
ration, Bedford, Mass. 01730.

MILLIPORE"
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MODEL M-UV-RP

@GILSON”I

GILSON MEDICAL ELECTRONICS, INC.

P.O. Box 27, Middleton, Wisconsin 53562 * Phone 608/836-1551

GILSON MEDICAL ELECTRONICS (FRANCE) S.A.

69, rue Gambetta * 95-Villiers-le-Bel, FRANCE
Telephone 990-10-38
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GILSON
CHROMATOGRAPHIC
RECORDING
ULTRAVIOLET
SPECTROPHOTOMETER

HIGH-QUALITY GRATING
MONOCHROMATOR

CONTINUOUS ADJUSTMENT
OF WAVE LENGTH FROM
215 to 310 NANOMETERS

SELF-CONTAINED
200 mm SERVO RECORDER

HEATED STYLUS RECORDING
ON THERMOCHROMIC PAPER

COLD ROOM OPERATION

The new Gilson Model M-UV-RP Monitor
contains a Deuterium light source and
Monochromator to obtain accurate and
stable absorption data from your liquid
column effluent. The Monochromator
provides continuous wave length selection
of any wave length within the standard
range of 215 to 310 nanometers with a
maximum sensitivity of .005 0D/cm of
stylus deflection.

The Gilson UV Monitor records the
absorption peaks on a self-contained
heated stylus recorder which uses 200 mm-
wide thermochromic paper. Thermochromic
paper is a significant improvement over
conventional heat-sensitive recording paper.
It is impregnated with a heat-sensitive
chemical which turns a bright blue
when heated by the stylus, thus folding
or scratching do not mar the records.

The new Gilson UV Monitors can record
either optical density or percent transmission,
and are designed for continuous cold room
operation.

The Model M-UV-RP has space for a
second channel simultaneously to record
the output of refractive index, pH monitors,
etc. It can also be converted to a general-
purpose two-channel servo recorder for other
laboratory purposes.

An Acrylamide Gel Scanning Attachment
further increases the versatility of this monitor.

We have much more to tell you about this
and other significant improvements in column

monitoring. Please call or write.
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presentation and discussion of important issues
related to the advancement of science, including
the presentation of minority or conflicting points
of view, rather than by publishing only material
on which a consensus has been reached. Accord-
ingly, all articles published in Science—including
editorials, news and comment, and book reviews—
are signed and reflect the individual views of the
authors and not official points of view adopted by
the AAAS or the institutions with which the authors
are affiliated.
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Social Sciences, Future Tense

The social sciences are currently under attack, notably from universi-
ties and government agencies, who are their primary patrons. Budget
restrictions are the immediate impetus behind the attack, as university
and government administrators are forced to find weak spots to save
money. There is firm evidence of this in the new National Science
Foundation budget, which contains no increase for the social sciences.

Senator Proxmire’s criticism of exotic social science research might be
dismissed as another congressional ritual were it not for echoes in the
rhetoric voiced by high-level administrators. There are several forms of
that rhetoric. Type 1 avers that social scientists are not studying immedi-
ate social problems, which by the accepted division of scientific labor
are meant to be within their province. Type 2 stresses an apparent lack
of scientific standards in the social sciences by which research findings
and generalizations can be validated. Type 3 focuses on the numerous
arguments within each of the disciplines and the evident lack of con-
sensus. All add up to an abysmally low appraisal of the social sciences.

It would be foolish to dismiss these criticisms as only a temporary
storm. The economic situation is not likely to improve quickly, and
pressures for budget cutting can be expected to continue. For another
thing, administrators are likely to convince themselves that they are
right, thereby committing themselves to force a reorganization of the
social sciences. A likely consequence of these forces in the long run may
be a leveling of the differences in orientation and perspective that have
been the intellectual life of every social science. This could come about
partly through a reactive response by social scientists to answer type 3
complaints and partly through the ascendancy of those who will respond
to the type 1 complaints as they see scarce funds directed toward certain
types of research.

There is no time to try to educate university and government adminis-
trators about the real nature of the social sciences. Besides, if we have
not succeeded in educating them in the past 25 years we are not likely
to succeed in the next few years. Nor will much be gained by counter-
arguments that social problems are highly complex, that social scientists
are seldom consulted about policy and little interest has been shown in
their findings, or that continuing basic research is as necessary for the
social as for the other sciences. Most administrators, I suspect, have a
self-fulfilling image of the social sciences by which they perceive only
those features that support what they already believe.

I propose several countermeasures. First, we do need to take a hard
look at our disciplines, as those best informed to determine where we
want to go and how best to get there. This does not mean trying to
force a single mold, and like an oppressed people desperately trying to
conform to the image drawn by administrators. Second, we might begin
to practice some “democratic centralism,” keeping our criticisms within
the discipline rather than airing them in public to win supporters to one
point of view or another. Outsiders view these without any perspective
as serious complaints. Finally, we might begin aggressively to insist on a
balanced recognition of what we know and do, an activity that we have
heretofore dismissed. It is not often the social scientists who falter in
applying the consequences of their research, but rather the high-level ad-
ministrators themselves who are looking only for modifications that can
be applied within existing social forms.—LEONARD REISSMAN, Chairman,
Department of Sociology, Cornell University, Ithaca, New York 14853



FREE MICROSCOPE BUYING GUIDE

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

RESEARCH « INDUSTRY « EDUCATION

A UNITRON MICROSCOPE CATALOG is Yours for the Asking.

YA

SPECIAL EYEPIECES and
UNITRON BHONIRT RS ks
‘. 1y UNITRON
LABORATORY
ond
: MEDICAL

UNITRON

TRY ANY UNITRON MICROSCOPE i
FREE FOR 10 DAYS

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

UNITRON Means More Microscope for the Money.

UNITRON U7

Please send UNITRON's Microscope Catalog No.w-4

Name

Company
Address

City State Zip
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66 NEEDHAM STREET
NEWTON HIGHLANDS
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lodine-125
Immuno-reactive

Hormones

Unsurpassed purity and stability.

NEX-101 Angiotensin |

$52/10uCi  $78/2x 10uCi  $130/50uCi  $182/2 x 50uCi
NEX-105 Angiotensin Il

$52/10uCi $78/2x 10uCi  $130/50uCi  $182/2 x 50uCi
NEX-097 Bradykinin

$52/10uCi $78/2x 10uCi  $130/50uCi  $182/2 x 50uCi
NEX-106 HCG

$52/10uCi  $78/2x 10uCi $130/50uCi  $182/2 x 50uCi
NEX-103 HCS

$52/10uCi  $78/2x 10uCi $130/50uCi  $182/2 x 50uCi
NEX-100 HGH

$52/10uCi  $78/2x 10uCi  $130/50uCi  $182/2 x 50uCi
NEX-104 Insulin

$52/10uCi $68/2x 10uCi $99/50uCi  $130/2 x 50uCi

Complete technical specifications are listed in Catalog 1974.
Call Customer Service for your copy.

New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer service 617-482-9595

NEN Canada Ltd.. Dorval, Quebec: NEN Chemicals GmbH. Dreieichenhain, W. Germany.
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The Gould 481.
An 8-channel recorder
with built in
signal conditioners.

The Gould 481 is ideal for a wide range of scientific and
medical applica

It has our excl
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1ent Systems
hio 44114. Or
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Second English Edition 1974
translated from the Third German Edition 1974

METHODS OF
ENZYMATIC
ANALYSIS

edited by HANS ULRICH BERGMEYER
assisted by KARLFRIED GAWEHN
translated by D. H. WILLIAMSON
with the assistance of P. LUND

The new edition of this outstanding reference
work has now been expanded and updated to
include all the latest developments in analytical
biochemistry. Like its predecessor, this edition
contains working methods for carefully tested
procedures (all of which have been contributed
by leading specialists) and includes important
details for their practical application. It is a
unique laboratory manual designed to facilitate
the use of enzymes as analytical tools in bio-
chemistry. As such, it provides complete cov-
erage of new methods in enzymatic analysis
which are now available, describes improve-
ments in existing techniques, and gives general
experimental instructions for the techniques of
measuring and for pretreatment of samples.

Features of the new edition:

® Gives the equations, in each chapter, for the prin-
ciples on which measurements are based.

® Prints the pipetting protocol (a prominent feature
of each method) as a table with data on the “con-
centration in assay mixture.”

® Defines every cited enzyme by its system name
and number according to the 1972 Recommenda-
tions of the Enzyme Commission of the Interna-
tional Union of Biochemistry.

@ Includes the assays for enzyme activity in Section
B “Biochemical Reagents.”

® Contains complete representation of the “principles
of enzymatic analysis” (mathematical examples of
enzyme kinetics, measurement of Michaelis con-
stants and inhibitor constants).

® Provides special survey-type chapters which include
demonstrations of the principles of measurement,
optical measurement conditions, noteworthy equip-
ment and reagents, preparation of solutions, assay
system, calculations, accuracy and precision, speci-
ficity of methods, sources of errors and references.
VOLUME 1/1974, 647 pp., $56.00/ £26.90
VOLUME 2/1974, 639 pp., $56.00/ £26.90
VOLUME 3/1974, 582 pp., $56.00/ £26.90
VOLUME 4/1974, 758 pp., $56.00/ £26.90

SET PRICE FOR ALL FOUR VOLUMES:
$198.00/ £95.00

Prices subject to change without notice.

ACADEMIC PRESS

A Subsidiary of Harcourt Brace Jovanovich, Publishers

111 Fifth Avenue, New York, N.Y. 10003
24-28 Oval Road, London NW1 7DX
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MODEL 380

FOR

HIGH AND LOW PRESSURE
LIQUID CHROMATOGRAPHY
AND FILLING ZONAL ROTORS

There is an ISCO Dialagrad gradi-
ent pump just right for your work,
whether it's 2850 psi HPLC, low
pressure analytical or prep chroma-
tography, or filling individual cen-
trifuge tubes and zonal rotors.

The entire gradient program is de-
termined with directly calibrated
dial controls—no cams to cut, no
multiple solutions to mix, no manual
calibration of external pumps. Dial-
set multiple straight line program-
ming is not limited to simple curves
and greatly simplifies experimental
changes to obtain optimum separa-
tions. Dial values are easily recorded
and communicated to others. The
desired curve is perfectly reproduced
by individual pumps which propor-
tion each component under pres-
sure. All three
Dialagrads are
described in our
general catalog.
Send for your
copy today.

MODEL 384
2850 PSI

ol (O

LINCOLN, NEBRASKA 68505
TELEX 48-6453

BOX 5347
PHONE (402) 464-0231
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fections are less frequently spread by
this route. Serological tests are available
in most cases and are routinely applied
in endemic areas. These factors must
be considered when potential blood
donors give a history of residence in
tropical areas.

The proceedings of the symposium,
edited by G. A. Jamieson and T. J.
Greenwald under the title Transmissi-
ble Disease and Blood Transfusion, will
be published by Grune & Stratton.

ROGER Y. DobD
Blood Research Laboratory,
American National Red Cross,
9312 Old Georgetown Road,
Bethesda, Maryland 20014

Forthcoming Events
January

20-22. Conference on Computer Archi-
tocture, Inst. of Electrical and Electronics
Engineers, Houston, Tex. (W. King, Dept.
of Computer Science, Univ. of Houston,
Houston 77004)

20-22. Society of Thoracic Surgeons,
Montreal, Canada. (W. G. Purcell, 111
E. Wacker Drive, Chicago, Ill. 60601)

20-23. American Meteorological Soc.,
55th annual, Denver, Colo. (P. Julian,
Natl. Center for Atmospheric Research,
Box 3000, Boulder, Colo. 80303)

20-24. Nevada Acad. of Family Physi-
cians, Lake Tahoe. (B. Holland, NAFP,
225 Albany St., Carson City, Nev. 89701)

20-25. Orbis Scientiae of the Center for
Theoretical Studies, 2nd mtg., Coral
Gables, Fla. (S. M. Widmayer, Center
for Theoretical Studies, Univ. of Miami,
Coral Gables 33124)

21-22. Vehicular Technology Conf.,
25th, Inst. of Electrical and Electronics
Engineers, Toronto, Ont., Canada. (G. A.
Ross, Sinclair Radio Labs., Ltd., 122
Rayette Rd., Concord, Ont.)

22. Microprocessors and Microcom-
puters Symp., Newark, N.J. (Continuing
Education, Newark College of Engineer-
ing/New Jersey Inst. of Technology, 323
High St., Newark 07102)

23-24. Fibrinolytic System: Molecular
and Physiologic Aspects, 23rd annual
symp., Detroit, Mich. (E. F. Mammen,
Dept. of Physiology, Wayne State Univ.,,
Scott Hall of Basic Medical Sciences,
Detroit 48201)

23-27. American Mathematical Soc.,
Washington, D.C. (E. Pitcher, Dept. of
Mathematics, Lehigh Univ., Bethlehem,
Pa. 18015)

23-27. Conference Board of the Mathe-
matical Sciences, Washington, D.C. (T.
A. Botts, 834 Joseph Henry Bldg., 2100
Pennsylvania Ave., NW, Washington,
D.C. 20037)

24-25. Developmental Psycholinguistics
and Communication Disorders Conf., New
York Acad. of Sciences, New York.
(Conf. Dept., NYAS, 2 E. 63 St.,, New
York 10021)

25-27. Mathematical Assoc. of Amer-

ica, Washington, D.C. (H. L. Alder,
Dept. of Mathematics, Univ. of Califor-
nia, Davis 95616)

26-31. American Assoc. for the Ad-
vancement of Science, 141st annual, New
York, N.Y. (AAAS Meetings Office, 1776
Massachusetts Ave., NW, Washington,
D.C. 20036)

26-31. Power Engineering Soc., Inst. of
Electrical and Electronics Engineers, New
York, N.Y. (J. W. Bean, IEEE, 345 E.
47 St., New York H017)

27-29. National Conf. on Materials
Availability/Utilization, American Soc.
for Metals, Chicago, Ill. (T. F. Andrassy,
ASM Materials Conf., Metals Park, Ohio
44073)

27-29. International Conf. on Metric
Education, 2nd, Biloxi, Miss. (G. Tinnon,
Southern Sta., Box 56, Hattiesburg, Miss.
39401)

27-30. American Assoc. of Physics
Teachers, Anaheim, Calif. (A. A. Strassen-
burg, AAPT, Drawer AW, Stony Brook,
N.Y. 11790)

27-31. American Nature Study Soc.,
New York, N.Y. (B. J. McKnight, ANSS,
State Univ. College, New Paltz, N.Y.
12561)

28-30. Association for the Development
of Computer-Based Instruction Systems,
Charleston, S.C. (K. A. Duncan, Office
of Computer Resources, College of Dental
Medicine, 80 Barre St., Charleston 29401)

28-30. Reliability and Maintainability
Symp., American Soc. for Quality Con-
trol, Washington, D.C. (J. H. Simm,
Beckman Inst., Inc., 2200 Wright Ave.,
Richmond, Calif. 94804)

28-3. Winter Medical-Dental Assembly,
Havana and Varadero Beach, Cuba. (A.
T. Wachna, 504 Medical Arts Bldg.,
Windsor 14, Ont., Canada)

29-31. Western Spectroscopy Assoc.,
22nd annual, Pacific Grove, Calif. (G. R.
Haugen, L-404, Univ. of California, Law-
rence Livermore Lab., Livermore 94550)

29-1. Southern Soc. for Pediatric Re-
search, New Orleans, La. (J. R. Mont-
gomery, Dept. of Pediatrics, Baylor Col-
lege of Medicine, Houston, Tex. 77025)

31-2. Los Angeles Midwinter Radio-
logical Conf., 27th annual, Los Angeles,
Calif. (J. F. Mack, 4500 Marloma Dr.,
Rolling Hills Estate, Calif. 90274)

31-2. Southern Radiological Conf., 19th,
Point Clear, Ala. (M. Eskridge, P.O. Box
7544, Mobile, Ala. 36607)

31-5. Biofeedback Research Soc., 6th
annual, Monterey, Calif. (F. Butler, Room
202, Dept. of Psychiatry, Univ. of Colo-
rado Medical Center, 4200 E. Ninth Ave..
Denver, Colo. 80220)

February

2-5. American Soc. for Adolescent
Psychiatry, 3rd Pan American mtg., Mex-
ico City, Mexico. (M. D. Staples, 24
Green Valley Rd., Wallingford, Pa.
19086)

2-9. Noah Worcester Dermatological
Soc., Phoenix, Ariz. (H. Plotnick, 1150
David Whitney Bldg., Detroit, Mich
48226)

3-7. National Symp. on Forensic Sci-
ence, 4th, Perth, West Australia. (V. J.
McLinden, Australian Forensic Science
Soc., Government Chemical Labs., 30
Plain St., Perth, West Australia 6000)
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most important
prostaglandins

/

are now available for
your current research

They're ready: Prostaglandins E, and Ea,
and their methyl esters. Produced biosyntheti-
cally, they are better than 97% pure. And,
best of all, you can get immediate delivery.

All this is the result of a major P-L
Biochemicals commitment . . . to produce high
purity lipid products for basic life science
research. The emphasis now is on prosta-
glandins. PGE, and PGE; are the first products
in this series. Coming soon, PGFacc and
prostaglandins from coral.

Let P-L supply your present—and future—
prostaglandin requirements. For complete
information, write or call today.

in biochemistry (414) 271-0667

§ PLbiochemicdis,inC.

1037 \NEST MCKINLEY AVENUE, MILWAUKEE, \NIS. 53205
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Triple Beam Balance: top loader convenience yet
withstands rugged lab work; four weighing platforms
available; magnetic damping; 3 attachment weights.

Low cost, maintenance-free. Send for FREE Catalog!

Ohaus Scale Corporation
29 Hanover Road
Florham Park, New Jersey 07932
201-377-9000
\_.The Measurement People. =,
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20 DECEMBER 1974

COMPOSITE MATERIALS

edited by LAWRENCE J. BROUTMAN and
RICHARD H. KROCK

The editors of this multi-volume work have as-
similated research from investigators in all of the
various disciplines involved in the science and
technology of composite materials, and have pro-
vided a complete treatise on all its major aspects.
For further information on individual volumes
and listings of contents, please contact publisher.

BIRDS: BRAIN AND BEHAVIOR

The Lashley Memorial Conference, West Virginia
University, September 1971

edited by IRVING J. GOODMAN and MARTIN
W. SCHEIN

CONTENTS: Theoretical and Methodological
Issues: The Comparative Study of Behavior. The
Comparative Study of Brain-Behavior Relation-
ships. The Structural Organization and Avian
Brain: An Overview. Neurobehavioral Findings:
Hearing and Vocalization in Songbirds. Brain
Stimulation Parameters Affecting Vocalization in
Birds. Feeding Behavior in the Pigeon: A Neuro-
behavioral Analysis. The Study of Sleep in Birds.
Behavioral Adaptation on Operant Schedules
Following Forebrain Lesions in the Pigeon. The
Neural Basis of Avian Discrimination and Re-
versal Learning. Brain Perturbation and Memory
Disruption: A Comparison Between Classes. The
Neural Substrate of Emotional Behavior in Birds.

1974, 276 pp.. $15.00/ £7.20

THE EYE, Volumes 5 and 6

edited by HUGH DAVSON and

L. T. GRAHAM, JR.

VOLUME 5/Comparative Physiology
CONTENTS: J. Frangois and A. Neetens: Com-
parative Anatomy of the Vascular Supply of the
Eye in Vertebrates. D. F. Cole: Comparative
Aspects of the Intraocular Fluids. R. C. Tripathi:
Comparative Physiology and Anatomy of the
Outflow Pathway. G. Duncan: Comparative
Physiology of the Lens Membranes. R. M. Clay-
ton: Comparative Aspects of Lens Proteins.
1974, 494 pp.. $45.00/ £21.60

Subscription  price: $38.50/ £18.50

VOLUME 6/Comparative Physiology
CONTENTS: R. A. Weale: Natural History of
Optics. J. J. Wolken: Comparative Structure of
Invertebrate Photoreceptors. W. R. A. Muntz:
Comparative Aspects in Behavioural Studies of
Vertebrate Vision. M. W. Dubin: Anatomy of
the Vertebrate Retina. F. S. Werblin: Organiza-
tion of the Vertebrate Retina: Receptive Fields
and Sensitivity Control. L. T. Graham, Jr.: Com-
parative Aspects of Neurotransmitters in the
Retina. R. N. Lolley and S. Y. Schmidt: Metabo-
lism of the Vertebrate Retina.

1974, 432 pp., $43.00/ £20.65;

Subscription Price: $36.55/ £20.65

Prices subject to change without notice.

ACADEMIC PRESS

A Subsidiary of Harcourt Brace Jovanovich, Publishers
111 Fifth Avenue, New York, N. Y. 10003
24-28 Oval Road, London MW1 7DX

~
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4-7. Industriat Waste Water and
Wastes, 2nd intern. congr., Union of Pure
and Applied Chemistry, Stockholm, Swe-
den. (B. Goransson, ICIWWW, Box 5607,
S-114 86 Stockholm 5, Sweden)

4-7. Society for Range Management,
Mexico City, Mexico. (F. T. Colbert,
SRM, 2120 S. Birch St.,, Denver, Colo.
80222)

4-8. American Group Psychotherapy
Assoc., San Antonio, Tex. (M. Keefe,
AGP, 12th Floor, 1865 Broadway, New
York 10023)

5-7. Aerospace and Electronic Systems,
16th annual, Aerospace and Electronics
Systems Soc. and the Los Angeles Council
of the Inst. of Electrical and Electronic
Engineers, Los Angeles, Calif. (Room

1920, IEEE Los Angeles Council Office,
3600 Wilshire Blvd., Los Angeles 90010)

5-7. San Diego Biomedical Symp., 14th
annual, sponsored by American Soc. for
Quality Control, Mission Bay, San Diego,
Calif. (L. Rosen, Dept. of Radiology,
Univ. of California, P.O. Box 109, La
Jolla 92037)

6-7. Physiology and Pathology of Hu-
man Aging, Symp., Miami, Fla. (M. Rock-
stein, Univ. of Miami School of Medicine,
P.O. Box 875, Biscayne Annex, Miami
33152)

6-8. International Soc. of Lymphology,
Rio de Janiero, Brazil. (R. C. Mayall, 52,
rue Dona Mariana, Buenos Aires, Ar-
gentina)

10-11. Symposium on Practical Appli-

W8 Twist-
Action Shaker

G24 Bench-top
Incubator Shaker .

G2 Portable
Gyrotory Shaker

Anyway you shakelit...
we make it

Gyrate, reciprocate, aerate and incubate!
Just about every conceivable shaking re-
quirement can be satisfied by NBS. Select
from a full range of shaking equipment:
water bath and incubator shakers,
Gyrotory, reciprocating and twist-action
shakers. You'll find them all in the most
extensive shaker catalog ever published.

Send for Catalog Cs-s/1294

7

G86 Gyrotory
Water Bath Shaker

G10 General
Purpose Shaker

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.
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cations of Neutron Radiography and
Gauging, National Bureau of Standards
and American Soc. for Testing and Ma-
terials, Gaithersburg, Md. (H. Berger,
Reactor Radiation Div., Inst. for Mate-
rials Research, NBS, Washington, D.C.
20234)

10-13. American College of Cardiology,
Houston, Tex. (W. D. Nelligan, ACC,
9650 Rockville Pike, Bethesda, Md.
20014)

10-13. Meteorological Observations and
Instrumentation, 3rd symp., American
Meteorological Soc., Washington, D.C.
(J. Giraytys, Code W141, Natl. Weather
Service, 8060 13th St., Silver Spring, Md.
20910)

12-14. Solid State Circuits, intern.
conf., Inst. of Electrical and Electronics
Engineers, Philadelphia, Pa. (IEEE, 345
E. 47 St.,, New York 10017)

12-15. Southern Neurosurgical Soc.,
San Antonio, Tex. (G. T. Tindall, Emory
Univ. Clinic, 1365 Clifton Rd., NE,
Atlanta, Ga. 30322)

13-15. Society of University Surgeons,
Phoenix, Ariz. (E. W. Fonkalsrud, Dept.
of Surgery, Univ. of California Medical
Center, Los Angeles, Calif. 90024)

14-15. International Symp. on Psycho-
pharmacology, Louisville, Ky. (C. B.
Denber, Dept. of Psychiatry and Be-
havioral Sciences, Univ. of Louisville,
School of Medicine, Louisville 40201)

15-16. Symposium on Computers in
Laboratory Medicine, San Francisco,
Calif. (J. Hall, Continuing Education in
Sciences and Mathematics, Univ. of
California Extension, Berkeley 94720)

15-19. American Acad. of Allergy, San
Diego, Calif. (J. O. Kelley, AAA, 225 E.
Michigan St., Milwaukee, Wis. 53202)

15-21. Pan-Pacific Surgical Assoc., Hon-
olulu, Hawaii. (R. A. Rose, PPSA, 236
Alexander Young Bldg., Honolulu 96813)

16-20. American Inst. of Mining, Met-
allurgical and Petroleum Engineers, New
York, N.Y. (J. B. Alford, AIMMPE, 345
E. 47 St.,, New York 10017)

16-21]. Inter-American Congr. of Radi-
ology, Bogotid, Columbia. (A. Mejia,
TACR, Aptdo Aereo 53737, Bogoti 2)

17-18. Conference on Glacial Till, Ot-
tawa, Ont., Canada. (M. K. Ward, Conf.
on Glacial Till, Natl. Research Council of
Canada, Ottawa, K1A OR6)

17-20. Southeastern Conf. on Com-
binatorics, Graph Theory and Computing,
6th, Boca Raton, Fla. (F. Hoffman, Dept.
of Mathematics, Florida Atlantic Univ.,
Boca Raton 33432)

17-20. Southern Surgical Congr., 43rd
annual, Atlanta, Ga. (A. H. Letton, SSC,
340 Boulevard, NE, Atlanta 30312)

18-21. Biophysical Soc., Philadelphia,
Pa. (M. O. Daynoff, Natl. Biomedical
Research Foundation, Georgetown Univ.
Medical Center, 3900 Reservoir Rd., NW,
Washington, D.C. 20007)

18-22. American Acad. of Forensic
Sciences, Chicago, Ill. (M. M. Hibbard,
AAFS, Room 515, 11400 Rockville Pike,
Rockville, Md. 20852)

20-21. Applied Vacuum Science and
Technology, 4th symp., Southeastern Re-
gional Administrative Group, American
Vacuum Soc., Tampa, Fla. (R. G. Oswald,
Honeywell, Inc., MS229, 13350 U.S. Hwy.
19, St. Petersburg, Fla. 33733)

21-24. American Assoc. of School Ad-
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freezers

three models with

guaranteed ranges of
-75°C and -90°C at
85°F ambient

L 3 £ 3 @
by Forma Scientific
Ultra low temperature chest freezers. Human
engineered,easy to load, low profile height of 38
with casters. Auto-charge nickel cadmium battery
operated alarm system. Quality controlled

&

construction using rigid foamed-in-place urethane

insulation. Two capacities available,11 cu.ft. and 20
cu. ft. Options: inventory control storage racks,
Weksler recorder, stainless steel liquid LN, insert
kit.

Forma Scientific®

BOX 649+ MARIETTA, OHIO 45750 « 614/373-4763 - TELEX 24-5394
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CELL DISRUPTION BOMB
PARR® i

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

® No cell heating
® No oxidation

® Uniform rupture
® Selective action

Ask for Bulletin 4635 describ-
ing this convenient extraction
method.

® Works equally well
with any volume or
concentration

PARR INSTRUMENT COMPANY

211 Fifty-Third St. Moline, lllinois 61265
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et Selected
cicl Recordings
EIE iIn Education

TAPES

If you are concerned with education in general,
and science education in particular, you may find a
wealth of information in the AAAS audiotape li-
brary. Over the past few years, AAAS has recorded
selected symposia at its annual meetings, and several
deal with various aspects of educational needs, prob-
lems, and programs. They are available from AAAS
as 5-inch open reels or as cassettes. Price: single
session, $19.95; multi-sessions, $19.95 for first ses-
sion, $16.95 for each additional session of the same
symposium. Approximate length of a single session
is 3 hours. A complete listing of AAAS audiotapes
is available free of charge on request.

60-70 International Science Education (I)
71-70 Science Education in the Seventies (I)
80-70 The Teaching of Science (I-1)
142-72 Educational Achievement and Social
Indicators (I)
145-72 Interdisciplinary Approaches to
Community Health with Emphasis on
Social Sciences and Mental Health (I-11)

153M-73 The Importance of Education in
Development (I-VI)

164M-73 Applications of Educational Technology
and New Methods and Equipment in
Science Teaching (I-1V)

167M-73 Educational Planning (I-II)

The hyphenated numbers preceding the symposium titles
identify each title by tape number (preceding the dash)
and by year of taping (after the dash). Roman numerals
following the titles designate the number of sessions in
each symposium.

® Money order or check payable to AAAS—No cash.
e Credit sales subject to $1.50 handling charge.

e Allow 3 to 4 weeks for delivery.

® Pleasecheck: -~ Reel — - Cassette
dape:No, Session No

Tape No. Session No..__

Tape No. oS Sessian: NO

Name s
Street

City

State Zip

Send orders and catalog requests to:
; : Department AT-6
i | } | | AMERICAN ASSOCIATION for the
. ADVANCGCEMENT of SCIENCE
!A{AIAL S | 1515 Massachusetts Avenue, N.W.
Washington, “BD.-C; 20005
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Concentrate.

Don’t waste time weighing
and dissolving PPO and
POPOP. Get LIQUIFLUOR®,
a concentrated solution of
PPO and POPOP in toluene.
Performance is identical to that
of freshly prepared solutions.

One liter yields 25 liters of
standard counting solution.
Order LIQUIFLUOR PPO-
POPOP Toluene Concentrate:
NEF-903 $26/500 ml
$47/1liter $187/4 x 1 liter

@ New England Nuclear

575 Albany Street, Boston, Mass. 02118
Customer Service: (617) 482-9595

NEN Canada Ltd., Dorval, Quebec;
NEN Chemicals GmbH, Dreieichenhain, W. Germarny.
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ministrators, Dallas, Tex. (Exhibit Coor-
dinator, AASA, 1801 N. Moore St.,
Arlington, Va. 22209)

21-26. California Medical Assoc., Los
Angeles. (H. Hassard, 731 Market St.,
San Francisco, Calif. 94103)

21-28. American Soc. of Clinical Pa-
thologists and College of American Pa-
thologists, Las Vegas, Nev. (J. Graves,
Intersociety Committee on Pathology In-
formation, 9650 Rockville Pike, Bethesda,
Md. 20014)

22. Oregon Acad. of Science, Salem.
(F. A. Hirsch, Dept. of Geography,
Oregon College of Education, Monmouth
94761)

23-28. Coping with Environmental and
Safety Regulations in the Food Industry,
5th conf., Engineering Foundation, Pacific
Grove, Calif. (EF, 345 E. 47 St., New
York 10017)

24-27. International Conf. on Carriers
and Channels in Biological Systems, New
York Acad. of Sciences, New York, N.Y.
(Conf. Dept., NYAS, 2 E. 63 St., New
York 10021)

24-27. Experimental Medicine and
Surgery in Primates, 4th conf., Jerusalem,
Israel. (J. Moor-Jankowski, LEMSIP,
New York Univ. Medical Center, 550
First Ave., New York 10016)

25-26. American Inst. of Aeronautics
and Astronautics, Washington, D.C. (J. J.
Harford, AIAA, 1290 Ave. of the Ameri-
cas, New York 10019)

25-27. Computer Conf., Inst. of Elec-
trical and Electronics Engineers, Phila-
delphia, Pa. (IEEE, Technical Activity
Board, 345 E. 47 St.,, New York 10017)

26-1. Assoc. for Children with Learn-
ing Disabilities, 12th intern. conf., New
York, N.Y. (K. M. Tillotson, ACLD,
Lower Level, 5225 Grace St., Pittsburgh,
Pa. 15236)

26-1. American Cleft Palate Assoc.,
New Orleans, La. (H. A. Leeper, Jr.,
Speech and Hearing Clinic, Hanner Hall,
Oklahoma State Univ., Stillwater 74073)

26-1. Society of Professors of Educa-
tion, Chicago, Ill. (R. E. Bayles, 326
Adams St., Decatur, Ga. 30030)

26-2. Medical Soc. of Pan-American
Doctors’ Club, San Miguel, Mexico. (T.
R. Maxson, Arilen Acres, Warrenburg,
Mo. 64093)

27-1. American Soc. for Surgery of the
Hand, San Francisco, Calif. (J. A. Bos-
wick, Jr., ASSH, Box 2414, 4200 E.
Ninth Ave., Denver, Colo. 80220)

27-1. Central Surgical Assoc., Chicago,
1Il. (A. J. Walt, CSA, 540 E. Canfield,
Detroit, Mich. 48201)

March

1. American Orthopaedic Foot Soc.,
San Francisco, Calif. (H. R. Cowell,
Veterans Administration Center, 1601
Kirkwood Hwy., Wilmington, Del. 19805)

I1—4. American Assoc. of Pathologists
and Bacteriologists, New Orleans, La. (R.
E. Anderson, Dept. of Pathology, Univ.
of New Mexico School of Medicine,
Albuquerque 87106)

1-6. American Acad. of Orthopaedic
Surgeons, San Francisco, Calif. (C. V.
Heck, AAOS, 430 N. Michigan Ave.,
Chicago, Ill. 60611)

1-8. International Acad. of Pathology,
U.S.—Canadian Div., New Orleans, La.

(L. D. Stoddard, Dept. of Pathology,
Medical College of Georgia, Augusta
30902)

2-6. Pine Mountain Conf. on Immuno-
chemistry, American Assoc. of Clinical
Chemists, Pine Mountain, Ga. (PMC,
P.O. Box 50122, Federal Annex, Atlanta,
Ga. 30302)

2-7. American Soc. of Contemporary
Medicine and Surgery, Miami Beach, Fla.
(V. Kendall, Suite 1506, ASCMS, 30 N.
Michigan Ave., Chicago, Ill. 60602)

2-7. American Soc. on Contemporary
Ophthalmology, Miami Beach, Fla. (J. G.
Bellows, Suite 1506, ASCO, 30 N. Michi-
gan Ave., Chicago, Ill. 60602)

3-5. National Federation of Abstracting
and Indexing Services, Washington, D.C.
(S. Keenan, NFAIS, 3401 Market St.,
Philadelphia, Pa. 19104)

3-5. Hydrogen-Energy Fundamental
Symp., Coral Gables, Fla. (T. N. Veziro-
glu, Clean Energy Research Inst., School
of Engineering and Environmental De-
sign, Univ. of Miami, Coral Gables
33124)

3-7. Pittsburgh Conf. on Analytical
Chemistry and Applied Spectroscopy,
26th, Soc. for Analytical Chemists of
Pittsburgh and Spectroscopy Soc. of
Pittsburgh, Cleveland, Ohio. (P. M.
Castle, Westinghouse Research Labs.,
Beulah Rd., Pittsburgh, Pa. 15235)

3-7. Medical Data Processing Symp.,
Toulouse, France. (Inst. for Research in
Information and Automation, Public Re-
lations Dept., Domaine de Voluceau,
7815-Rocquencourt, France)

3-7. Nuclear Cross Sections and Tech-
nology Conf., American Nuclear Soc.,
American Physical Soc., Intern. Union of
Pure and Applied Physics, National
Bureau of Standards, and U.S. Atomic
Energy Commission, Washington, D.C.
(W. W. Havens Jr., Div. of Nuclear Sci-
ence and Engineering, Columbia Univ.,
520 W. 120 St., New York 10027)

6-7. Mississippi Acad. of Sciences,
Jackson. (C. L. Dodgen, University
Medical Center, Jackson 39216)

6-7. American Psychopathological As-
soc., 65th annual, New York, N.Y. (E.
Sachar, Bronx Municipal Hospital Center,
Eastchester Rd. and Pelham Pkwy., Bronx,
N.Y. 10461)

6-9. Student American Medical Assoc.,
Chicago, Ill. (C. C. Dewitt, 1400 Hicks
Rd., Rolling Meadows, Ill. 60008)

7-12. American Soc. of Photogram-
metry, Washington, D.C. (L. P. Jacobs,
ASP, 105 N. Virginia Ave., Falls Church,
Va. 22046)

9-13. Medical Soc. of the State of New
York, New York. (H. I. Fineberg,
MSSNY, 420 Lakeville Rd., Lake Success,
N.Y. 11040)

9-13. Society of Toxicology, Williams-
burg, Va. (R. A. Scala, Exxon Research
and Engineering Co., P.O. Box 45, Lin-
den, N.J. 07036)

10-12. Symposium on the Integrity of
Water, Environmental Protection Agency,
Washington, D.C. (K. M. Mackenthun,
Office of Water Planning and Standards,
Office of Water and Hazardous Materials,
EPA, Washington, D.C. 20460)

10-14. International Symp. on Ad-
vances in Biomedical Dosimetry, Intern.
Atomic Energy Agency, Vienna, Austria.
(J. H. Kane, Office of Information Ser-
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