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Now it takes only one hour
to get this superbly resolved chromatogram-
with the 121M Amino Acid Analyzer.

Note the sharp, well-separated
peaks of this protein hydrolyzate
analysis. This kind of resolution,
plus the flat, stable baseline, have
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Beckman 12IM analyzer.

Now you can get this superb
resolution in only 65 minutes with
our single-column method, or
55 minutes with two columns. And
the chromatograms fit neatly into

the average lab notebook as
a single, standard-size page.

Two major factors allow this
saving in time without loss of resolu-
tion: an improved flow system
with smaller internal diameter
tubing which minimizes diffusion,
and the new AA-10 resin with
reduced and more uniform particle
size to maintain resolution at the
faster analysis time. Physiological

analyses are faster, too: a new
single-column method using lithium
citrate buffers takes just

4 hours.

For full information on the
newly improved 121M amino acid
analyzer, write:
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Beckman Instruments, Inc.,
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RESEARCH AND DEVELOPMENT
IN THE FEDERAL BUDGET:
FY 1977
by Willis H. Shapley. for the
Committee on Science and Public
Policy
Retail $5.50. AAAS member
(prepaid) $4.95.

How are decisions really made on
federal funds for research and devel-
opment? What important changes are
being implemented in the Congres-
sional budget process, and how will
they affect future R & D budgets?
How was the 1977 Federal Budget
prepared, and what may happen to
it? Few scientists and engineers know
the answers to these crucial questions,
even though the future of their
projects, their programs and institu-
tions, and even whole fields of science
or technology are heavily influenced
by government funding for R & D.
RESEARCH AND DEVELOPMENT
IN THE FEDERAL BUDGET:

FY 1977 is a report and commentary
by an experienced former budget of-
ficial. It provides current and authori-
tative treatment of R & D in the
federal budgeting process, with im-
portant information for scientists,
engineers, research institutions, ad-
ministrators, and students of public
policy. In the changing climate of
government support for R & D, this
book is essential reading!
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by John T. Edsall, for the
Committee on Scientific
Freedom and Responsibility
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(prepaid) $2.95.

Are vou concerned with the present
and future uses--and misuses--of sci-
ence and technology? If so, be sure to
read this report. It studies and reports
on the conditions required to give sci-
entists and engineers the freedom and
responsibility to speak out. It pre-
scribes criteria and procedures for the
objective and impartial study of con-
flicts concerning scientific freedom
and responsible scientific conduct.
And it encourages the development
of mechanisms for resolving such dis-
putes. This cogent and meaningful
report deals frankly with the value
questions facing the scientific and
technical communities and does not
straddle the hard ethical choices.
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Population Conference held in Bucha-
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cultural factors impinging on popula-
tion matters and points to the need
for governments to integrate such
factors into their official population
policies. The revised edition has been
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the World Population Plan of Action
formulated at Bucharest. This is an
interesting and informative report for
everyone concerned with the complex
interactions of culture and population
policy.
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Pictures, obtained by camera 1 (left)
and camera 2 (right), 0.822 meter apart,
provide stereo coverage of about 45 de-
grees in front of Viking 1 lander. The re-
mainder of the camera 2 picture is in-
cluded for its geological interest. Both
images were computer-rectified to be
equivalent to pictures obtained with
conventional film-plane cameras. The
stereo effect may be viewed by those
with average interocular distances with
any standard pocket stereo viewer. The
apparent downward convexity toward
the viewer in the fore%round 1S a cam-
era artifact. See page 791. [Jet Propul-
sion Laboratory, Pasadena, California]



TLIEF gives
separations of
outstanding
resolution.

With a
Desaga/Brinkmann
Double Chamber,
they're even
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distinct.

Thin Layer Isoelectric Focusing
(TLIEF) is a new separation technigue
offering numerous advantages over
conventional isoelectric focusing.
These include simultaneous
separation of multiple samples with
outstanding resolution, accurate and
simple pH determinations, and
distinct evaluation by paper print
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LETTERS
TM: Meditation or Sleep?

R. R. Pagano et al. conducted their
study, ‘‘Sleep during transcendental
meditation’’ (Reports, 23 Jan., p. 308),
with care; however, the authors unfortu-
nately chose to give an overall emphasis
to the report that tends to be quite mis-
leading.

One of the main findings of their study,
which was not sufficiently emphasized in
earlier research, is that during the actual
practice of the transcendental meditation
(TM) technique the subjects may experi-
ence several ‘‘states of consciousness’’
including electroencephalogram (EEG)
sleep stages 1, 2, 3, and 4. In addition,
the authors further document the fact
that the subjects’ experiences during
meditation as judged by both subjective
reports and objective measurements may
vary both from meditation to meditation
and from subject to subject. However,
even though a subject may experience
more than one state of consciousness,
and in fact may fall asleep during the TM
technique, this in no way alters the pre-
vious well-documented finding that at
other times during the practice of this
technique the subject may be experienc-
ing a unique ‘‘wakeful hypometabolic
physiologic state.”” Considerable re-
search has shown that such periods do
exist during TM and that they are charac-
terized by a number of physiological
changes, including a lowering of breath
rate and oxygen consumption and an
increase of alpha and theta wave activity
in which there appears to be a high de-
gree of synchronous electroencephalo-
graph activity quite distinct from that of
EEG sleep stages (/).

Individuals who start the TM tech-
nique are informed that they may experi-
ence occasional periods of sleep if they
are tired before starting the meditation
period. These periods of sleep are consid-
ered to be both necessary and useful to
normalize any fatigue in the body, there-
by allowing the individual to maintain
mental alertness while the body goes into
a state of deep physical relaxation. The
extent to which subjects may fall asleep
during experimental periods will of
course vary considerably with many fac-

_tors, such as the overall health of the

individual, physical activity before the
experiment, the setting, and the type of
equipment used. However, because of
the limited number of subjects used in
the study by Pagano et al., no gener-
alization can be made concerning how
frequently sleep occurs during the prac-
tice of TM. The fact that there was a high

degree of correlation between the subjec-
tive experience and the EEG measure-
ments of sleep during the meditation peri-
od merely indicates that the subjects
themselves are good judges of whether
they are asleep or awake during the medi-
tation period.

The important conclusion gained from
the study by Pagano et al. is that if re-
searchers are interested in studying
sleep, they can probably find much more
convenient settings, and that if they are
interested in studying the ‘‘unique state
of consciousness’’ produced by the TM
technique, they should confine them-
selves to those periods when subjects
report they are not sleeping.

ROBERT KEITH WALLACE
Mabharishi International University,
Fairfield, lowa 52556
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Wallace agrees with two of the main
findings of our study. These findings are
(i) that during the practice of transcen-
dental meditation (TM) subjects may ex-
perience several ‘‘states of con-
sciousness’’ including sleep stages 1, 2,
3, and 4; and (ii) that there may be con-
siderable variability from meditation to
meditation and from meditator to medi-
tator in the states of consciousness expe-
rienced. Since we feel these are impor-
tant points which help more accurately
portray what occurs during TM, we wish
to thank Wallace for his candor in setting
the record straight.

Wallace raises another important
point. He argues that our results ‘‘in no
way alter the previous well-documented
finding that at other times during the
practice of this technique the subject
may be experiencing a unique ‘wakeful
hypometabolic physiologic state.” ** Wal-
lace is absolutely correct in the con-
tention that our data do not refute the
possibility that some part of the medita-
tion period may be spent in a ‘‘unique
wakeful hypometabolic  physiologic
state.”

Our data showed that the meditat-
ors we studied spent an average of 40
percent of the meditation period asleep.
It is, of course, possible that at other
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times during the meditation period a
“‘unique wakeful hypometabolic physi-
ologic state”” was present. We do, how-
ever, question the use of the word
“‘unique’” in describing this state.
Unique with respect to what? Based on
Wallace’s previous publications, the an-
swer is, ‘‘with respect to ordinary wake-
fulness, sleeping and dreaming.”” How-
ever, ordinary wakefulness is itself com-
posed of many different states, such as
anger, joy, intense mental concentration,
or simple relaxation, to name a few. It is
obviously premature to claim that the
wakeful hypometabolic state often
achieved during TM is uniquely different
from these states, particularly from the
states produced by other forms of relax-
ation. TM may result in a unique state of
consciousness, but there is no controlled
research supporting that contention. The
studies cited by Wallace do help to es-
tablish that a wakeful hypometabolic
state does often exist during some part of
the meditation period, but they are woe-
fully inadequate for establishing a claim
of uniqueness. In addition to our Science
report, a recent report by R. R. Michaels
et al. (18 June, p. 1242) offers evidence to
the contrary. It is clear that, before the
uniqueness of TM can be determined,

much more research needs to be done,
particularly comparing TM to other tech-
niques such as progressive relaxation,
autogenic training, or ordinary relax-
ation.

Finally, Wallace implies that the bene-
ficial effects of TM are due to changes
that occur during the awake portion of
meditation. In seven of the 13 sessions in
which we observed sleep, our subjects
rated their meditations as ‘‘typical.”
Thus, as we concluded in our report, the
following question is still an open one to
be resolved by future research: Are the
beneficial effects reported for TM due to
the sleep that occurs during the medi-
tation period or to some other feature of
the process? In addition, in light of the
above discussion, there is a second and
related question which awaits resolution:
Are the beneficial effects reported for TM
due to the ordinary rest that occurs during
the meditation period in both the sleeping
and awake periods or to some unique
feature of the process?

ROBERT R. PAGANO
RiCHARD M. ROSE
STEPHEN WARRENBURG
Department of Psychology,
University of Washington,
Seattle 98195
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Doomsday Expectations

During the past 2 years I have been
conducting an informal poll on the
doomsday expectations of persons with
whom I work. I have asked students and
faculty to record, by secret ballot, their
response to the following question:
““How long do you think our civilization
will continue to exist in the developed
state before it is vastly diminished or
destroyed?’’ I ask respondents to record
their intuitive hunches. Virtually every-
one polled was able to record a numeri-
cal answer within a minute.

The estimates varied among groups
but were surprisingly low overall.
Twelve graduate students in a class in
environmental planning had a modal ex-
pectation of 100 years in 1975, which
increased to 150 years (16 students) in
1976. A sample of 35 graduate students
in planning as a whole gave civilization a
50-50 chance of lasting 200 years, and 16
architecture graduate students gave it
100 years (/). Faculty members had sub-
stantially more optimistic expectations.
Eight who responded from the planning
faculty gave civilization a 50-50 chance
of lasting 700 years, and four members of
the architecture faculty gave it S00 years.
Perhaps the most provocative result
came from an upper undergraduate class
in environmental biology for nonmajors
that had a modal expectation of 25 years
(26 out of 94 students gave answers of
from 20 to 30 years).

Regardless of who ultimately may
prove to have guessed ‘‘best,”” it is signif-
icant that those who teach planning have
quite different implicit planning horizons
from those of their students and that a
sample of undergraduates gave their so-
ciety a life expectancy not as long as
their own. The number of ‘‘indefinitely”’

r “‘forever’’ answers was very few (3
out of 122). Changing attitudes toward
the apocalypse might be an interesting
social indicator, although its inter-
pretation in terms of causal factors is
undoubtedly not simple.

I invite interested Science readers to
poll their own associates similarly (2).

WALTER E. WESTMAN
Department of Geography,
University of California,
Los Angeles 90024

Notes

1. For the poll of students and faculty in archi-
tecture and planning as a whole, the technique
was modified by my colleague John Friedmann,
such that respondents recorded the percentage
probability of survival for given periods in dec-
iles. C. E. Weaver tabulated the results.

2. I would be interested in leammg the results of
such polls, mcludmg approximate ages, occupa-
tions, and sizes of groups, from readers willing
to communicate them to me.

SCIENCE, VOL. 193
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Edited by Marvin L. Speck, Ph.D.

Newly available this fall this single volume brings
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age. The last 15 chapters discuss the microorganisms
normally associated with specific types of foods.
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biological Examination of Foods, 2nd edition.

TABLE OF CONTENTS (condensed)
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ucts, nutmeats, soft drinks, and commercial sterility and
causes of spoilage in canned foods.

750 pages, tables, figures,
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Price $30.00 hardcover
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Viking 1

In the relatively short period in which Viking 1 has been in the vicinity of
Mars much information has been gathered. This issue contains 13 reports
arising from the mission.

A notable aspect of the venture has been the overall success of the engi-

~neers in preparing a relatively reliable spacecraft and in placing the lander

on a smooth area of Mars. A related engineering triumpbh is the high quality
of the pictures of Mars’ surface. Results of scientific measurements on the
martian atmosphere and surface are particularly interesting.

The total weight of the Viking lander at separation was 1185 kilograms.
This had to suffice to provide space, power, and computer controls for 14
different experiments, as well as to provide for communications with the or-
biter and Earth and the gentle placing of the lander on a chosen area of Mars.
In a spacecraft with about 1,450,000 parts operating in a hostile environ-
ment, it was essential to build in the capability of meeting many contin-
gencies and to provide a large number of redundancies to cope with unpre-
dictable failures. A major contingency arose when close examination re-
vealed that the original landing site was too rough and hazardous, but the
Viking system had the capability of identifying and moving to a more suit-
able site.

The pictures transmitted to Earth in black and white and in color are
much more rich in detail than those of Mariner 9. As more of them are re-
ceived they will provide a basis for tackling the complex history of the evolu-
tion of the planet. Mars has experienced innumerable meteorite impacts that

“have left their mark. The interior of Mars has been molten! There has been

volcanism with lava flows. There has been flowing water that left deeply in-
cised channels.

On Mars, as on Earth, melting of the interior led to the evolution of
volatiles. Part of these volatiles remain on Mars, and the Viking experi-
ments have provided measurements of them. At present the total atmospher-
ic pressure at the landing site is about 7 millibars. The principal constituents
are carbon dioxide, 95 percent; nitrogen, 2 to 3 percent; argon, 1 to 2 per-
cent; and oxygen, 0.3 to 0.4 percent. The composition of the atmosphere is
influenced by condensation on cold surfaces near the poles, where temper-
atures as low as 134°K were observed. Under such conditions the vapor
pressure of H,O is very small (about 0 to 3 precipitable micrometers) and
that of carbon dioxide is also limited.

A crucial observation is the abundance of argon. This element does not
react or condense and presumably does not escape from Mars. Most of it is
argon-40 derived from decay of potassium-40. On the likely assumption that
the potassium abundances of the earth and Mars are roughly equal, the ob-
servations indicate that the outgassing of Mars has been only about 1/100 as
complete as that of Earth.

One of the important experiments was a determination of the composition
of the atmosphere as a function of height through observations made by the
lander on its way from the orbiter to the surface. At an altitude of 130 ki-
lometers, O," is the major constituent. Carbon dioxide, CO,*, is less abun-
dant by a factor of 9. Recombination of O,* with an electron can provide an
important source of atomic oxygen, some of which might escape the planet.

It seems certain that atomic oxygen is also produced by action of short
ultraviolet light on carbon dioxide throughout the atmosphere. This oxidant
is extremely reactive and it combines rapidly with organic matter at temper-
atures comparable to the lowest seen on Mars.

The history of Mars has many parallels to that of Earth, but it is clear
that there are differences. Through examination and interpretation of
the similarities and differences between Earth, Mars, Venus, and the
moon we will eventually better comprehend the early history and evolu-
tion of the solar system and our knowledge of Earth will be enriched.

—PHILIP H. ABELSON



“Image for imagg,
Balplan®is bigGer,
brighTer And sharper!”

No other research quality laboratory microscope gives you so much for

so little. You see better, you see more because of Balplan’s flat field,
infinity-corrected optical system. Crisp, sharp image definition extends
edge to edge over the entire, large 20mm field of view. Contrast,

resolution and color correction are the best obtainable due to new

fluorite optical elements and newly developed vacuum coatings.
Photomicrography is richly rewarding when you’re using Balplan. And
Balplan’s exclusive suspended inner arm insures vibration-free images with
positive stability. There is never any image drift.

Balplan offers unprecedented versatility for a multitude of uses because of
its modularity. Design your own personal Balplan for clinical, research and
educational applications from a
comprehensive selection of illuminators,
stages, objectives, nosepieces, viewing
3 heads and camera formats. Add or
) subtract a wide selection
of components to fit your
specific needs in biology,
pathology, hematology,
cytology and
bacteriology.

The Balplan experience

is truly exciting. See for

yourself. Write for a

free Balplan catalog

(#31-2411) and

a free

demonstration

in your own lab

with your own

specimens.
Thereisno
oblmtlon. o

R L

s

Write to Bausch & Lomb, Scientific Optical Producbs Diwsion, 20808 Bausch Street, Rochester, N. Y. 14602
Circle No. 16 on Readers’ Service Card



: For this reason hfe scxentlsts throughout
 the world look to Amicon to help sol

their biological separations problems

Onl Am1con offers a complete selectlon




We believe our
Alpha 200

Is the best value in
fraction collectors

prove it!

SEARLE

Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street
Fort Lee, New Jersey 07024

Please send me complete information on the
Buchler Alpha 200. I'd like you to convince
me that this is the best value in fraction
collectors foday!

Name Title

Company

Address

City

770b Circle No. 158 on Readers’ Service Card

a BRIGHT outlook
for
Cryomicrotomy-

Internationally famous...

BRIGHT CRYOSTATS are available for use
with your favorite microtome. BRIGHT
features and options allow a wide choice of
specifications for research and routine appli-
cations — — including

e temperatures -30, -40, 45 and -80° Cels
® U.V. sterilization plug

o press button motorized automatic section
delivery

o quick freezer (eliminates CO,) for knives,
object-holders and specimens

o free standing and bench models for rotary
microtomes :

e open top cabinet models for sliding
microtomes - - plus electrolinear drive.

BRIGHT Cryostats are especially renowned
among workers in enzyme and analytical his-
tochemistry, immuno-histology and whole
body autoradiography. They are the onmly
cryostats approved by the Royal College of
Surgeons.

Hacker ~ Box646
(@ JA Y instruments  Fairfielg, N.J. 07006
Tne. (201) 2268450
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Unique

Culture
Perfusion.

vtropic hollow fiber
llaries provide an excellent
or the growth of cells and

ggregates with nutrients as well as exchange
d substances. A wide variety of primary cul-

more information, write Amicon Corporation, 21 Hartwell Avent
xington, MA 02173, or call (617) 862-7050.

Circle No. 170 on Readers’ Service Card 1m lcor

using
your mouth
...without
prot%%gtmn

QUIK-SEP
LH-20
COLUMN
SYSTEM

st

Inexpensive (less than $2.50 each, even-
reuseable) columns of borosilicate glass,
prefilled with Sephadex® LH-20, for
steroid purifications. System includes
special column-holding rack. Handles 20
sample columns at once.

For full details contact:

Phone 216-825-4528 Iso
or 800-321-9632 inc.

(toll-free) INNOVATIVE
‘ PRODUCTS
Quik-Sep TM Isolab Inc. FOR RESEARCH

Sephadex TM Pharmacia Drawer 4350 Akron Ohio USA 44321

770c
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Brae

L. aboratories, Inc.
S ories, Inc

PHARMACEUTICAL DIVISION

Today you can
get two forms
of Tris Amino
as reagents.

Amino
Both come from Brae
LLaboratories, Inc. A name
you'll soon know better.

The usefulness of Tris
Amino as an effective buffer
in sensitive biochemical
reactions is well known.

Brae l.aboratories,
specialists in high-purity
reagent chemicals, will now
supply reagent grade Tris
Amino and Tris Amino HCI
in laboratory quantities.

We invite you to compare
Brae Laboratories Tris Amino
products with those you have
used in the past. We think
you'll like the results. We
know you’ll like the price.

Contact Brae Labora-
tories by phone or letter for
information and availability
of samples.

i aboratories, Inc.

P.O. Box 266
Terre Haute, Ind. 47808
201-661-1030

Circle No. 119 on Readers’ Service Card
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Create Your
Own Textbook or

Reading Collection ...

We can supply reprints of many arti-
cles which have appeared in Science
during the past six years. They are
available for 40¢ each regardless of
the length of the article.

We can also collate a selection of
reprints into folders for use in course-
work. This is an opportunity for you
to create your own specialized course-
work material.

To receive a free catalog of available
articles send your request to AAAS-
Reprints.

(Please allow 6 to 8 weeks for delivery)

%
AMERICAN ASSOCIATION for the
ADVANCEMENT of SCIENCE

1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005

THE COMPLETE
ANALYTICAL
LABORATORY
FOR YOUR
CHEMICAL
ANALYSIS

Now...when you don’t have the time
or the proper instrumentation to solve
your analytical problem...you can rely
on the convenience and prompt service
of West Coast Technical Service. It's
like having a fully staffed and equipped
analytical laboratory as handy as your
telephone. Whether you need a routine
test orasolutiontoanunusual problem,
WCTS hasthe people andtheinstruments
to give you the answers you need.

FREE BROCHURE
@ ON ANALYTICAL
N % SERVICES
> Includes description

of instruments,

typical analyses,
procedures, and
fee schedule.

wesT | (e
COAST 17605 FABRICA WAY
TECHNICAL | 705

SERVICE, | cerritos, ca so701
INC. | (213) 921-0831
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High-resolution
electrophoresis

and densitometry.

What does the

PROVEN PAGE system
have in common with the

NEW DENSITOMETER?

27 AUGUST 1976

e Easy to Use

@ High Resolution

® Versatility

® Direct Comparisons
@ Backed by ORTEC

The Proven PAGE

® Easy to Use: The step-by-step instruction manual
that accompanies each ORTEC PAGE System is
written so that anyone trained in basic chemical
laboratory procedures can use our equipment.

® High Resolution: Acrylamide is used as the separa-
tion medium to achieve the highest resolution. Agarose-
acrylamide can also be used.

® Versatility: Analytical and preparative separations,
isoelectric focusing, and 2-dimensional work can be
performed in the same apparatus. Tubes and precast
gels can also be used.

® Direct Comparisons: Our flat acrylamide slabs let

you separate as many as 12 samples (24 samples per
run) for side-by-side comparison.

® Backed by ORTEC:

The New Densitometer

® Easy to Use: Automatic calibration and a large
8-inch-square sample compartment make the ORTEC
4310 Densitometer a pleasure to operate.

® High Resolution: Using the technique of photon
counting allows the system to measure very low light
levels in both transmission and absorbence modes.

® Versatility: The 4310 handles all common electro-
phoretic and chromatographic separations, autoradio-
grams, and Xx-ray films.

® Direct Comparisons: The digital printout of area
and location from the integrator appears below the
normalized 10 inch trace for easy comparison.

Our staff of scientists and

engineers are ready to help you with your problems.
Write or call the Life Sciences Division at any time.

Discover what you've been missing.

For complete technical information, write Life Sciences Division,
ORTEC Incorporated, 100 Midland Road, Oak Ridge, Tennessee 37830.
Phone (615) 482-4411. Worldwide sales and service.

© Ortec

Circle No. 125 on Readers’ Service Card
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CYTOLOGISTS:

now prepare more slides
in less time, with less fluid

The Shandon Cytospin cyto-centrifuge em-
ploys a unique cell concentrating and dis-
tributing technique permitting you to prepare
a large quantity of microscope slides using
a smaller amount of human blood plasma,
synovial fluid, peritoneal exudates, seminal or other body fluids. Centrifuga-
tion and slide preparation are performed simultaneously, which eliminates
prior centrifugation and saves you time. Improved head design ensures
safety when working with pathogenic organisms.

The Shandon Cytospin cyto-centrifuge produces a monolayer of cells and
does not damage individual cell structure. Also, processed slides can be
rapidly scanned using a preset high power objective without adjustment
between slides. Get the catalog covering Cytospin and other outstanding
Shandon-Elliott laboratory equipment . . . write Shandon Southern Instru-
ments, Inc., 515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District).

PITTSBURGH . LONDON o FRANKFURT

Circle No. 107 on Readers’ Service Card

QU AI-ITY LABELED COMPOUNDS

from

TIPS FROM KOR PES
$12.20/1000 -

Quality tips at a breakthrough isotope technology to the production of a
price. Low cost Yellow, CAT wide range of commercially available stable

: : and radioactively labeled compounds. Our
YE#2 (range 5-250 microliters) versatility and isotope experience is also

only $14.40/1000 available to provide custom synthesis and
f$12'20/t 1(200 fo(r:l%()((;)g;zp); model research and development services.
CW COSt afeeh If your laboratory could use one or more of
(range 200-1000 microliters) ou}ll- current labelreyd products:

only $15.50/1000 ¢ Amino acids * Steroids
($13.50/1000 for 10,000 up); ¢ Carbohydrates ¢ Nucleics
Megatip, CAT# M-1, (range ¢ Pharmaceuticals ¢ Pesticides
1,000-5,000 microliters) only x * Lipids ¢ Reagents,
$59.25/1500. or if we can develop a derivative for you,

write or call our Customer Service Group.
We would like to send you our current bro-
chure, featuring '*C and "N labeled com-

To help your budget stock up
now. Free samples on

request (except Megatips) pounds, and forthcoming listings of similar,
ORDER from- radioactive products.

volumetrics, inc.

o <

g Q

o g

9 o

DUl 'SOUBUIN|OA ISOTOPES

Variable Volumetrics, Inc! division of Eco-Control, Inc.

17 Cummings Park ‘ FIFTY-SIX ROGERS STREET

CAMBRIDGE, MA. 02142

Woburn, Mass. 01801
Circle No. 139 on Readers’ Service Card

For Customer Service, dial (617) 661-8220
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Purify... ‘
Disc Electrophoresis is being used in more
_ than 5000 laboratories worldwide as a routine
purity,check“on preparative separations ac-
complished by other methods . . . or, as the
primary purification process itself.

Wherever exact knowledge of the composi-
tion of mixtures of charged, large molecules is
_ vital, Disc Electrophoresis is there. Specific
~_pore size of polyacrylamide support media
plus variable pH gradients make for consistent
high resolution, easier identification.

Separate...~ ,

Achieve spectacular resolution capability
for literally thousands of materials. Patented
discontinuous buffer system* acts to precon-
centrate sample molecules . . . thus, separa-
tion in the sieving gel begins with extremely
sharp initial zones, permitting identification of
separated bands only tens of microns thick—
and tens of microns apart.

*The discontinuous pH buffer system is integral to Disc Electro-
phoresis, a test method owned and patented (U.S. Pat, No. 3,384,564)
by Mount Sinai Hospital Research Foundation, New York, which has
designated Ames Company as sole licensee for the manufacture and
sale of apparatus and materials to perform the method. Ames, in
turn, conveys to its customers an automatic sublicense to perform
the method with apparatus-and reagents sold by Ames.

This photo shows the high-resolution Order through:

capacity of Disc Electrophoresis. ! @

It's a simulation, but not an exaggeration.

- i ~ Scientific
Products

[ ———— e e e e e

Ames Company HC1-8
#ws Division Miles Laboratories, Inc., Elkhart. Indiana 46514
In Canada: 77 Belfield Rd., Rexdale, Ontario

L] I already know about Disc Electrophoresis
...send me your new catalog. '
L] I'd like to know more about Disc Electro-
phoresis... :
[l Send me more L] Call me foran

_information. appointment.
(please print)

name

institution

address

city

telephone

,.._..._.___......__._._._._._.___..._.__
RS e RO et b

Disc Electrophoresis...Now Available
Exclusively from Ames Company.

Circle No. 115 on Readers’ Service Card : 5011/2220725



...isn't that what you're really looking for
inan Automated Blood Gas Analyzer?

ABL-1 by
RADIOMETER'_@
COPENHAGEN aNEg

Rapid, reliable results — when you want
them and where you want them . . . these
are the benefits of the ABL-1. No manipu-
lation or manual calculation uncertainties
to offset the high level of confidence.

Radiometer introduced the dynamic
ABL-1 in 1974. What does that mean to
you? Over 2 years of around-the-clock
analyses in hospitals and laboratories
around the world mean proven reliability
...and only Radiometer’s ABL-1 can
provide that confidence.

This revolutionary equipment ad-
vanced the entire technology of Blood
pH/Blood Gas measurement and analy-
sis. The ABL-1 measures Hemoglobin, pH,
PCO., and PO. — and calculates Actual
Bicarbonate, Total CO., Base Excess,
Standard Base Excess, Oxygen Satura-
tion and Standard Bicarbonate. It also

offers many distinct features: liquid cali-
bration matches liquid sample character-
istics — precise, patented single gas
system saves money — printout provides
permanent record of calibration and
analyses — self-calibration and self-
cleaning promote efficiency.

Automation, stat operation, reliability,
field-proven performance and ease of
operation, plus the 24-hour availability of
thoroughly experienced service person-
nel, back every ABL-1 Acid Base Labora-
tory. If you want proven results, fast. ..
specify Radiometer’s ABL-1. Contact us
for complete information.

THE LONDON COMPANY

811 Sharon Drive * Cleveland,Ohio 44145
Telephone (216) 871-8900

Radiometer...first name in automated acid base laboratories!

770h
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PRODUCTS

and

MATERIALS
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)

Tube Furnaces

The 55000 series of laboratory tube fur-
naces reach 1100°C in 30 minutes and
can be cooled rapidly from 1100° to
200°C. Four models are available; two
are single-zone units with 3-inch-diame-

" ter tubes in 12- or 24-inch lengths, and
two are three-zone units with 3-inch-di-
ameter tube 24 inches long or a 6-inch-di-
ameter tube 36 inches long. Electronic
temperature control consoles are avail-
able. Lindberg Division, Sola Basic In-
dustries. Circle 816.

Slide Stainer

An automatic 24-position slide stainer
(Fig. 1) is available in table-top size. Ca-
pacity is 64 slides per carrier. The ma-
chine will accommodate 24 positions,
two identical 12-stage operations, or con-
tinuous processing to stain up to 128
slides. Vertical agitation may be switched
on and off during a program. At the end
of a routine, slides remain in xylene until
they are removed. Running water may be
introduced at any position. A timer is
available for regressive staining pro-
cedures. Shandon Southern Instruments.
Circle 811.

Tissue Water Bath

Model 180 has a 3-liter capacity. It will.

operate to 100°C with a cover or to 75°C
without a cover. At 50°C, sensitivity is
+0.15°C and uniformity is +0.30°C. A
black, oxidized diffuser shelf provides vi-
sual contrast from lighter-colored tissue
sections. GCA/Precision  Scientific.
Circle 812.

Newly offered instrumentation, apparatus, and
laboratory materials of interest to researchers in all
disciplines in academic, industrial, and government
organizations are featured in this space. Emphasis is
given to purpose, chief characteristics, and avail-
ability of products and materials. Endorsement by
Science or AAAS is not implied. Additional infor-
mation may be obtained from the manufacturers or
suppliers named by circling the appropriate number
on the Readers’ Service Card (on pages 730A and
810A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER
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Micropipets with Dual Calibration

Accupette pipets are disposable glass
devices marked with two precise vol-
umes. Volumes are calibrated to an accu-
racy of +0.5 percent of the total volume.
Sizes include 10 & 20, 25 & 50, and 50 &
100 microliters. They are color coded.
Dade Division, American Hospital Sup-
ply. Circle 813.

Thyroxine Radioimmunoassay

The Immunostat T4 Test requires 1.5
hours, including counting. Incubation
time is 20 minutes at room temperature.
Total thyroxine is detected in the range
of 1 to 25 micrograms per deciliter, with
accuracy and sensitivity maintained at
both ends of the range. The standards
are supplied in human serum that is free
of T4 and ready to use. Bulk Kkits are
available for large users. Meloy Labora-
tories. Circle 810.

Fig. 1 (left). The 24-position slide stainer
from Shandon Southern Instruments can
handle up to 128 slides. Fig. 2 (right).
Millipore’s immersible molecular separator, a
tool for processing biological fluids, viruses,
and solutions of macromolecules in the lab-
oratory.

Immersible Molecular Separators

These separators (Fig. 2) are immersed
in the liquid to be processed and con-
nected to a vacuum source. The solution
remains in its original container, the
filtrate passes to a collection vessel, and
the particles whose molecular weight
exceeds approximately 10,000 remain in
the filter unit. In clinical applications,
urine and cerebrospinal fluid may be con-
centrated rapidly. Millipore Filter. Circle
809.

Estriol Radioimmunoassay

The RIANEN solid phase assay sys-
tem is a kit for the detection of uncon-
jugated (‘‘free’’) estriol in maternal
plasma or serum. A color-coded reagent
system facilitates the quantitation. The
buffer is yellow and the tracer is red. Re-
agents are ready to use without reconsti-
tution or dilution and control serums are
provided. A single incubation and no re-
quirement for centrifugation, rotation, or
transfer of supernatant further simplify
the procedure. New England Nuclear.
Circle 808.

Culture Chamber

A sturdy, light, acrylic unit provides
the conditions suitable for tissue, viral,
and bacterial culture and for in vitro as-
says of primary immune response. The

SCIENCE, VOL. 193



Fluorescent 1,N6 -etheno-derivatives*

Where: € represents [1,Né-etheno-]
€ Adenosine

€ Adenosine 5’-phosphate E AMP Structure Diagram
€ Adenosine 5’-diphosphate

€ Adenosine 5’-triphosphate

€ 2’-Deoxyadenosine 5’-triphosphate
€ Adenosine 3',5’, cyclic phosphate (€ CAMP)
€ Coenzyme A 'o-g-o—cu, o

€ Acetyl Coenzyme A on

OH

€ Nicotinamide-Adenine Dinucleotide (NAD)

*The synthesis, properties and applications of these de-
rivatives have been described in a series of articles by
Dr. Nelson J. Leonard and associates at the University
of Illinois, Urbana (eg. see: Biochemistry 11, 3499
(1972). Write or call for full details:

(414) 271-0667, Telex 26881

PLbiochemicdals,inc.

1037 \NEST MCKINLEY AVENUE. MILWAUKEE \NIS 53205
) Circle No. 112 on Readers’ Service Card

Only from NEN—
the Bolton-Hunter Reagent
prepared fresh every week.

Bolton-Hunter Reagent, ['?%1]-

Also prepared at the highest specific activity
available:

NEX-120H Prices and delivery on request

Fresh weekly \

Protein
lodination

Reagent

~1500Ci/mmol
Benzene solution

NEX-120 $150/mCi $75/ea. add. mCi

~4000Ci/mmol Purified diiodinated product.

New England Nuclear

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

NEN Canada Ltd . Lachine. Quebec: NEN Chemicals GmbH. Dreieichenhain. W Germany
Circle No. 133 cn Readers’ Service Card

Proboscis of Blow Fly.
Courtesy: Mortimer Abramowitz.

It can be virtually any microscope you want it to be. Because
with its modular design, you create it according to vour needs. You no

tasks. Just look to the Olympus Vanox Research Microscope. No oth-

Its building block system and high performance optics
accommodate a wide range of components and attachments to a
single, rugged stand. Including attachments for Fluorescence, Phase
Contrast, Differential Interference Contrast, Nomarski Systems for
transmitted or reflected light, polarized light, photomicrography and
much more. The possibilities for combinations are endless. Your

for your specific scientific needs. Write for a no obligation .
demonstration: Olympus Corporation of America, 2 Nevada Dr.,

New Hyde Park, N.Y. 11040. In Canada; W. Carsen Co. Lid.,
321 Don Park Rd., Markham, Ontario. L3R, 1C2, Canada. '

IF YOU WANT THE
PERFECT MICROSCOPE
MAKE IT YOURSELF.

s

longer have to use a variety of microscopes to accomplish a variety of

Olympus dealer can help you design the Vanox Research Microscope

er microscope carries the concept of versatility this far, or at this price.

Circle No. 150 on Readers’ Service Card
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unit is flushed with the desired atmo-
sphere and placed in an incubator. The
unit is easy to open, load, and seal and
allows the contents to be observed with-
out disturbance of the atmosphere during
incubation. Streck Laboratories. Circle
814.

Radioimmunoassay for

Aminoglycoside Antibiotic

When the potentially nephrotoxic and
ototoxic antibiotic, amikacin, is used
against gram negative bacteria, it is desir-
able to monitor its concentration in the
serum. A kit is now available that uses
iodine-125 to do that. Standards are eas-
ily reconstituted and a standard curve
may be prepared rapidly. Amikacin is de-
tected in the range of 3 to 50 micrograms
per milliliter of serum. Diagnostic Prod-
ucts. Circle 815.

Test for Gonorrhea

Microcult GC test kit utilizes a dried
form of Thayer-Martin medium. It re-
quires no refrigeration and has a shelf life
of up to 18 months. A specimen is placed
on the surface of the rehydrated culture
area of a two-section slide. The slide is
incubated in a storage pouch in a carbon
dioxide atmosphere provided with a
TABCO, tablet. After 24 hours at 35° to
36°C, one of the culture areas is tested
with a cytochrome oxidase detection
strip. A purple color change provides
presumptive evidence of Neisseria gon-
orrhoeae. Gram stain examination will
clarify the result further. Ames Division,
Miles Laboratories. Circle 807.

Data Processing for

Automatic Clinical Analyzers

The Data Mate Accessory collects,
stores, manipulates, and prints the data
from tests performed by automatic clini-
cal analyzers. Single or multiple test re-
ports provide positive sample identifica-
tion, age-sex-specific normal ranges and
pertinent chemistry test data. Deviations
from laboratory normal ranges are
flagged. The device will store up to
12,000 test results for up to 400 patients
and will generate cumulative records for
a given patient as well. It can automate
chemistry and enzyme calibrations as
well as daily quality control proce-
dures. The accessory includes a mini-
computer, dual floppy disk drive, CRT
terminal, and printer. DuPont In-
struments. Circle 818.

818

Literature

Aflatoxin Standards is the topic of the
May-June issue of Gas-Chrom News-
letter. All four major aflatoxins are in-
cluded in a new kit. Applied Science Lab-
oratories. Circle 819.

Polytron Homogenizers is devoted to
applications of these instruments that
combine ultrasonic energy with mechani-
cal shearing. Brinkmann Instruments.
Circle 820.

Quality Control Program comprises re-
ports sent to participating laboratories to
evaluate their analyses of blind control
sera. Wellcome Reagents Division, Bur-
roughs Wellcome. Circle 821.

Finnpipette describes a line of liquid
transfer devices for a variety of laborato-
ry procedures. Variable Volumetrics.
Circle 829.

Clinical Products is an annual catalog
that includes kits for many routine analy-
ses and for other special chemistries.
Amersham/Searle. Circle 830.

Carbon Dioxide Incubators are de-
scribed in a catalog that is fully illustrat-
ed and includes design specifications.
Hotpack. Circle 822.

Radioimmunoassay of Drugs of Abuse
is the topic of Clinical Brief CB-31. The
brief surveys procedures, components,
and kits currently available for both de-
tection and quantification. Beckman In-
struments. Circle 823.

Substitute for Benzidine in the Detec-
tion of Blood is described in a product
brochure. The product, 3,3',5,5'-tet-
ramethylbenzidine is safe and specific.
Tridom Chemical. Circle 824.

Ultrapure Water for the Laboratory
lists a variety of methods and in-
strumentation for the production of wa-
ter that is free of impurities, organisms,
and contaminants. Culligan USA. Circle
825.

Immuno-Fluor is devoted to rapid
quantitative assay of immunoglobulins
G, A, and M. Bio-Rad Laboratories.
Circle 826.

Deconex is a laboratory detergent. It is
described in a product pamphlet. Atom-
ergic Chemetals. Circle 827.

Human Anatomical Models includes
osteologic preparations, plastic models,
slides, and charts. Ambiomed Inter-
national. Circle 828.

Analytical Instruments gives an over-
view of a line of data systems, spectrom-
eters, electron microscopes, and x-ray
diffractometers. AEI Scientific Appa-
ratus. Circle 803.

Logic Analyzers includes features of a
line of digital apparatus with explana-
tions of potential applications. Bioma-
tion. Circle 806.

NEWS AND COMMENT

(Continued from page 749)

APPOINTMENTS

Wernher von Braun, president, Nation-
al Space Institute, to chairman of the
board at the institute and Hugh Downs,
vice president at the institute, to presi-
dent. . . . George M. Low, deputy admin-
istrator, National Aeronautics and Space
Administration, to president, Rensselaer
Polytechnic Institute. . . . William H.
Knisely, vice president for academic af-
fairs, Medical University of South Caroli-
na, to president of the university. . . .
William M. Birenbaum, president, Stat-
en Island Community College, to pres-
ident, Antioch College. . . . Arlan Bur-
meister, acting president, Austin Com-
munity College, to president. ... D.
Ralph Campbell, principal, Scarbor-
ough College, University of Toronto,
to president, University of Manitoba. . . .
Peter Clifford, associate dean, School
of Education, St. John’s University,
to president, St. Mary’s College, Min-
nesota. . . . John A. Coughlan, execu-
tive vice president, Merrimack College,
to president of the college. . . . Myron L.
Coulter, vice president for administra-
tion, Western Michigan University, to
president, Idaho State University. . . .
Samuel E. Curl, associate vice president
for academic affairs, Texas Tech Univer-
sity, to president, Phillips Universi-
ty. . . . Robert A. Davis, president, Bre-
vard College, to president, Florida
Southern College. . . . John B. Duff, pro-
vost, Seaton Hall University, to presi-
dent, University of Lowell. . . . J. Wade
Gilley, president, J. Sargeant Reynolds
Community College, to president, Blue-
field State College. . . . Richard F. Got-
tier, vice president and provost, Western
New England College, to president. . . .
Peter W. Likins, associate dean, School
of Engineering and Applied Science, Uni-
versity of California, Los Angeles, to
dean, School of Engineering and Applied
Science, Columbia University. . . . Clif-
ford G. Grulee, Jr., vice chancellor, Lou-
isiana State University Medical Center,
to dean, Rockford School of Medicine,
University of Illinois. . . . Robert L.
Tuttle, acting dean, Medical School, Uni-
versity of Texas, Houston, to dean of the
school. . . . Joshua N. Goldberg, profes-
sor of physics, Syracuse University, to
chairman, physics department at the uni-
versity. . . . M. Brian Bayly, professor
of geology, Rensselaer Polytechnic Insti-
tute, to chairman, geology department at
the institute.
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A new AAAS report deals with both of
these complex issues. Scientific Freedom
and Responsibility illuminates some of the
gray areas that have emerged as science
and technology increasingly intersect
areas of social and ethical concern. It
studies and reports on the - conditions
required to give scientists and engineers
the freedom and responsibility to speak
oul; it prescribes criteria and procedures
for the objective and impartial study of
conflicts conceérning scientific freedom
and responsible scientific conduct; it en-
courages individuals, professional so-
cieties, industrial organizations, and gov-
ernment agencies toward the development
of mechanisms for resolving such disputes.

Are you concerned with the present and
future uses—and misuses—of science and
technology? Then be sure to add this re-
port to your professional or personal
library. You will find its thoughtful, well-
written text worth reading time and again.

A report of the AAAS Committee on Sci-
entific Freedom and Responsibility, pre-
pared for the Committee by John T. Edsall.
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