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SO YOU RATE AN
ULTRORAC:

A little envy is pardonable. Not everyone is lucky enough

to have the finest fraction collector in the world, although there
are over 20,000 satisfied users worldwide.

But if your work calls for precison and reliability in
electronically controlled fraction collecting, you need an
UltroRac®, too.

At our price everyone can afford an UltroRac®. Call for price
information today—301-881-2510.

LK

LKB Instruments Inc.
12221 Parklawn Drive, Rockville, MD. 20852
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One glance at its slim, compact shape tells
you a lot about a Dispensette.

On the outside, there is nothing to break off,
chip or crack. No fragile glass tubing, no complex |
springs, no awkward adjustment mechanism with Teflon®
magnifier. (The outer housing is made of rugged discharge tip
polypropylene, the flexible tip of Teflon®).

Onthe inside, precision engineered ball valves
and spring permit fast, accurate dispensing with
better than 0.1% reproducibility. Even with
strong alkalis, the smooth Teflon-coated
plunger and borosilicate glass cylinder will
not freeze together. In fact, a Dispensette
may be used with any reactive chemical
(except HF) and may be autoclaved at
120°C without disassembling.

Available in a wide variety of adjustable
and fixed-volume models from 0.5 to 50ml, Dispensettes mount
directly on any 33mm screw-neck reagent bottle and on most
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ceramic plunger
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other size bottles, cans or containers using optional adapters. ( o
Inside and out, Dispensette is a major improvement over Igﬁfn:‘; el
conventional bottle-top dispensers. For literature, write: 33mm screw-neck

- Brinkmann Instruments, Cantiague Rd., Westbury, N.Y. 11590. gg;‘:i:r;
In Canada: 50 Galaxy Boulevard, Rexdale (Toronto), Ont.

Bg"mgem Mg

Available from: Ace Scientific / Bio-Rad Laboratories / Cole-Parmer Teflon®
Instrument Co. / Curtin Matheson Scientific / Fisher Scientific

Preiser Scientific / Sargent Welch / Scientific Products / SGA Scientific
Arthur H. Thomas Co. / VWR Scientific.

filling tube

Teflon® and Tefzel® are DuPont trademarks.
Dispensette® is a registered trademark of R. Brand Co., Wertheim, W. Germany.
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El Misti, a young (Pleistocene) strato-
volcano in southern Peru. The volcano
is composed of andesites bearing a 300-
million-year strontium isotopic age im-
print inherited from ancient sub-An-
dean lithosphere. See page 1086. [C.
Brooks et al., Carnegie Institution of
Washington, Washington, D.C.]




44 SALE

Inventory REepucTion

of selected symposium volumes

Since January 1934, AAAS has published symposium volumes based on materials presented by renowned scientists
at its annual meetings. The AAAS Publications Committee has selected for publication symposia that are compre-
hensive, timely, and well-documented. In addition, the Association has published books based on material presented
at special conferences and meetings. Now, the Association is offering ten of these volumes at a special, reduced, price.

[] Research in the Antarctic. Edited by [] Ground Level Climatology. Edited by (] Arid Lands in Transition. Edited by

Louis O. Quam. A report of the ex-
tensive research conducted in the
Antarctic since the International Geo-
physical Year and the global signifi-
cance of those efforts. Topics such as
glaciology, cold poles and heat bal-
ances, ocean dynamics and ecosystems
are covered. 784 pages (41%2" x 56”

map included), 1971.
List Price: $24.857 ¢,4" 00

[0 Air Conservation. The Report of the

AAAS Air Conservation Commission.
Authorities in conservation, pollution
control, pollutants and their effects,
law economics, meteorology, public
health and government present a
wealth of information. 348 pages, 1965;
third printing 1970.

List Price: casebound $_§490/ ¢5-.OO
paperbound $}48{ ¢ 3.00

[ Separation and Depression. Edited by

John Paul Scott and Edward C. Senay.
Contributions were gathered from
behavior biology, animal behavior
studies, clinical pharmacology, psycho-
analysis and social systems, bridging
the gap between animal behavior
models and the human clinical condi-

tion. 256 pages, 1974.
List Price: W %’4" (o]e]

] The Maturing of American Science,

Edited by Robert H. Kargon. This
unique volume traces the development
of science in America during the past
50 years by drawing together a selec-
tion of AAAS presidential addresses.

250 pages, 1974,
List Price: 35}5‘95) % 3.00

[ Folk Song Style and Culture, Edited by

Alan Lomax. Working with a sample
of recorded songs and filmed dances
from all world cultures, the Canto-
metrics Project discovered ways in
which song and dance style vary by
culture. 384 pages, 1968; second print-

ing 1971, N
List Price: $1£4§ é/OOO

1058

Robert H, Shaw. Investigators from a
variety of scientific fields concerned
with ground level climatological prob-
lems meet in this volume and explore
the effects of climate on particular
plants and animals; the effect of ground
level climate on forest fires; the rela-
tionship between climate and animal
husbandry; and the reaction of plants
and animals to various environments.
408 pages, 1967; second printing 1970.

List Price: $y§6 ;é(,,so

] Agriculture and the Quality of Our

Environment. Edited by Nyle C. Brady.
This volume brings together the perti-
nent and essential facts about how
agriculture affects and is alfected by
the quality of our environment.

476 pages, 1967; second print‘ing 1970.

List Price: $}Vb€ $ 8.50

[0 Man, Culture, and Animals. Edited by

Anthony Leeds and Andrew P. Vayda.
The papers gathered in this volume
represent the research that anthro-
pologists and geographers conducted
on the uses people make of particular
animals and their products, the char-
acteristics of these animals, and the
effects that using or having to use the
animals has upon cultural patterns and
social organizations. 304 pages, 1965;

third printing 1970. .
$5.50

List Price: 53},60/

Harold E. Dregne. Contains papers
presented at the 1969 international
conference on “Arid Lands in a Chang-
ing World.” The papers explore the
use of arid lands in different parts of
the world. 538 pages, 1965; third print-

49.50

[] Oceanography. Edited by Mary Sears.

Presented at the International Oceano-
graphic Conference (1959), papers col-
lected in this volume emphasize the
interrelationships between the scien-
tific disciplines underlying ocean-
ography. 654 pages, 1961; fifth printing

1969.
List Price: $14.75. qf £.50

ORDER FORM

Please send the following at the reduced
prices:

—— Research in the Antarctic—$14.00
—— Air Conservation (CB)—$5.00
—— Aijr Conservation (PB)—$3.00
—— Separation and Depression—$14.00
—— The Maturing of American Science—
$8.00
—— Folk Song Style and Culture—$10.00
- Ground Level Climatology—$6.50
—— Agriculture and the Quality of
Our Environment—$8.50
—— Man, Culture, and Animals—$5.50
—— Arid Lands in Transition—$9.50
—— Oceanography—$8.50

TOTAL AMOUNT ENCLOSED

Check or Purchase Order must accom-
pany all orders. DO NOT SEND CASH

Name

Address

City, State, Zip

Mail to:

AAAS, Dept. J1
1515 Massachusetts Ave., NW.
Washington, D.C. 20005

(Please allow 6-8 weeks for delivery)
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GRAPHICS AND PERSONAL INTERACTIVITY

“When the heat’s
justify times
with paper.”

Problem: Pressure.
Temperature.

Time. Until you define
influential variables,
your process is out

of control.

Trouble is, timeshare
costs can also be an unknown
quantity. And analyzing pounds
of printout can bog you down
for days. After all, the challenge
in hundreds of programs and
models lies in rapidly defining
how each variable influences
the end result. In finding the
optimum operational range.

Solution: Tektronix’
desktop Graphics

system comes straight

to the point.

TEKTRONIX /
by L il

Circle No. 99 on Readers’ Servi l

The 4051 speaks a
graphically beefed-up BASIC
... supported by software
packages like statistics, that
lets you explore analyses of
variance and linear and non-
linear regression techniques
with unequalled simplicity and
interactivity. In integrated cir-
cuit production. Chemical
analysis. Mathematical model-
ling. You name it.

haring

The 4051 puts you in
command of up to 32K of
problem-solving power, with
300K bytes of built-in mag
tape storage and optional on-
line capability. You proceed
directly from inputting data to
outputting time plots, histo-
grams, even three-dimensional
renderings—without waiting
for a processor or wading
through printout.




TEKTRONIX 4051

on,l can’'t
and I can’t wrestle

Tektronix’ solutions-oriented software and
library of graphics applications programs
let you work at your own pace while you
exploit the full interactivity of the 4051.

The 4051 Graphic Computing System is
complemented by a complete line of
plug-in peripherals like plotters, printers,
hard copy and tape storage devices,
memory extenders and data
communications interfaces.

Seeing is the simplest
language of all. Results you
can see are results you can use
... immediately. You can ex-
plore more options, keep
closer to the experiment. You
can communicate graphic
concepts more quickly, save
them more compactly. It fig-
ures that Tektronix would be
first to combine Graphics with
desktop intelligence, since
we've been the Graphics lead-
ers for years.

Take the heat off. Per-
sonal 4051 Graphics starts at
just $6995.* Your local
Tektronix Sales Engineer can
show you Graphics applica-
tions already underway in
your field.

*U.S. Domestic Price Only

Tektronix, Inc.

Information Display Group
PO. Box 500

Beaverton, Oregon 97077
Tektronix Datatek NV

PO. Box 159, Badhoevedorp
The Netherlands

Get the
picture.
Get total
results.




Your New Balplan
Conference Microscope...

What it means, and what it is.

It means that up to five people can see the same sharp,
quality image they would see in an individual microscope.
It means that they can make photomicrographs at the
same time. It means faster understanding through a
movable, illuminated pointer visible to each person at the
same time.

It means more accurate interpretation since each view-
er has its own focusing control. And it means retention of
all of the details lost in diffused, projected images . .
under normal room lighting situations.

It is the logical extension of Bausch & Lomb’s widely-
accepted Balplan modular microscope.

You can build the Conference Microscope from your
present Balplan . . . or purchase a new Balplan with from
one to five viewing heads. These are available in:

30° and 45° inclined binocular units
30° inclined monocular units
30° inclined triocular units (for photomicrography).

All heads are interchangeable.
All may be rotated 360°.

The new Balplan Conference Microscope . . . another
innovative change in microscopy from Bausch & Lomb.
Write for our catalog and ask for a demonstration. No
obligation, of course.

BAUSCH&LOMB (@)

\ /
Balplan

CROSCOPE

Write to Bausch & Lomb, Scientific Optical Products Division, 20709 North Goodman St., Rochester, N.Y. 14602,



All seven volumes of the new 13th edition of

AMERICAN MEN AND WOMEN OF SCIENC
will be published at once=in October

Since the 12th edition appeared, the world of science has
altered dramatically. This new edition records all the
changes and captures all the new scientists and projects. It
provides the only comprehensive access to scientists ac-
tive in universities, industries, foundations, government
projects in every state of the union and Canadian province.

Prepared with the help of a distinguished advisory board
the 13th edition has —

® current, concise, in-depth biographies of some 110,000
U.S. and Canadian scientists working and teaching in
1,000 areas of the physical, biological and selected social
sciences...

m alphabetically-arranged entries—including full name,
discipline, education, professional experience, member-

ships, areas of research, specialization and address. ..

W a separate index volume listing the scientists by city and
state, province, or country if working abroad, and by 79
major subject headings. (Almost 30 percent of the names
are listed under more than one subject area.)

AMWS is indispensable for finding out who's doing what in
which scientific areas now ... and what they've done in the
past.

It belongs in every institution where scientists must be con-
tacted, evaluated, researched, written about.

Edited by Jaques Cattell Press, ISBN 0-8352-0865-6,
ISSN 0065-9347. LC 6-7326. 82"x11" Approx. 7,000
pages in 7 volumes. $50 per volume. $300t set price.
(3250 per complete set through September 30, 1976.)

SPECIAL OFFER!

For a limited time—Save $100.
Order the complete set now and you'll get all seven volumes (the six biographical volumes and the index) for $250. After September
30, 1976 the complete set will cost $300t, or when ordered individually, $50 for each of the seven volumes.

R. R. Bowker Order Dept. PO. Box 1807 - Ann Arbor, Michigan 48106

D Yes! | want

S§C92

set(s) of AMERICAN MEN AND WOMEN OF SCIENCE, 13th Edition (0-8352-0865-6) at the special prepublication

price of $250. (After Sept. 30, 1976 the set price will be $300t) We pay postage and handling on all prepaid or charged orders.
Do not send me the complete set, but send the following individual volume(s) @ $50 each:

C1. A-C (0-8352-0866-4)
02. D-G (0-8352-0867-2)
03 H-K (0-8352-0868-0)

D My check (money order)for$_

04. L-O (0-8352-0869-9)
05. P-Sr(0-8352-0870-2)
06. St-Z (0-8352-0871-0)

is enclosed. (Please include sales tax where applicable.)

07. AMWS Geographic and
Disciplinary Index 13th Edition
(0-8352-0872-9)

D Please charge the books indicated to my OMaster Charge OOBankAmericard (Please indicate the card you are using.)

0O American Express

Account # Valid through Interbank # (Master Charge only)
Name Signature

(Please print)
Address City/State/Zip

Satisfaction Guaranteed! Books in salabie condition may be returned for any reason within 14 days of receipt.
slightly higher outside the U.S. and possessions. Outside Western Hemisphere: Order from Bowker, Erasmus House, Epping, Essex, England.

17 SEPTEMBER 1976

Prices are subject to change and

Circle No. 158 on Readers’ Service Card 1063



NEW

FROM!

MILES
RESEARCH
PRODUCTS

AFFINITY CHROMATOGRAPHY

SPACER GELS

CHARGE-FREE
SPACER GELS

The preparation of hydrazide agarose by
a one step procedure was described by
Lamed, Levin and Wilchek in 1973. This
gel offers an amine-containing spacer
support that is free of charges at neutral
pH. Although particularly suited to nu-
cleotide immobilization, it can be further
derivatized to increase its versatility.
Capitalizing on the advantages of the
hydrazide materials, Wilchek and Miron
in 1974 published on a further refinement
using polyacrylic hydrazide. This hy-
drazide derivative retains the properties
of acrylamide polymers, as well as of
agarose in that it lacks charged groups
even after coupling of the ligand.
Through use of this material a multi-
point attachment is possible thus reduc-
ing leaching difficulties.
1. ADIPIC-HYDRAZIDE-AGAROSE
Has hydrazide groups on a C spacer
for coupling of ligands containing
free carboxylic groups orinsolubiliza-
tion of periodate oxidized nuc-
leotides.

2. SUCCINYL-ADIPIC-HYDRAZIDE
AGAROSE
Succinyl derivative with carboxylic
groups for coupling to ligands con-
taining free amino groups.

3. POLYACRYLIC-HYDRAZIDE-AGA-
ROSE
Has hydrazide groups on a linear
polymer of polyacrylate.

4. SUCCINYL-POLYACRYLIC-HYDRA-
ZIDE AGAROSE
A carboxylic derivative of the above
referenced product for coupling of
ligands with free amino groups.

Description Code No. Pkg. Size
Adipic Hydrazide

Agarose 62-074-1  *50ml
Succinyl Adipic

Hydrazide Agarose 62-075-1  *50 ml
Polyacrylic Hydrazide

Agarose 62-076-1  *50 mi
Succinyl Polyacrylic

Hydrazide Agarose 62-077-1  *50 ml
*Settled gel volume

1064

SPACER GELS

MULTIVALENT HYDROPHILIC
SPACER GELS

In 1973 Wilchek described the prepara-
tion and use of poly-L-lysine agarose and
poly-DL-alanine poly-L-lysine agarose
derivatives. These gels offer the advan-
tages of introducing a multi-point at-
tached hydrophilic spacer arm. Thus,
spacer-ligand leaching is reduced and
non-specific interactions with the gel are
minimized.

1. POLY-L-LYSINE AGAROSE (PL-
AGAROSE)

Has free amino groups for coupling
to ligands containing carboxylic
groups.

2. SUCCINYL-POLY-L-LYSINE
AGAROSE (SPL-AGAROSE)

Has free carboxyl groups to enable
coupling to ligands containing free
amino groups.

3. POLY-DL-ALANINE POLY-L-LYSINE
AGAROSE (PAL-AGAROSE)
Multivalent, hydrophilic spacer gel
with amino groups far removed from
the matrix.

4. SUCCINYL-POLY-DL-ALANINE-
POLY-L-LYSINE AGAROSE
(SPAL-AGAROSE)

Carboxyl derivative for coupling to
ligands containing free amino
groups.

MILES

RESEARCH
PRODUCTS

Description Code No. Pkg. Size
PL-AGAROSE 62-070-1  *50 ml
SPL-AGAROSE 62-071-1  *50ml
PAL-AGAROSE 62-072-1  *50ml
SPAL-AGAROSE 62-073-1  *50ml|
*Settled gel volume

Circle No. 92 on Readers’ Service Card

Research Products
Miles Laboratories, Inc.
Elkhart, Indiana 46514
Phone: 219-264-8804

SHALTIEL
HYDROPHOBIC
CHROMATOGRAPHY
KITS

Prof. Shaltiel and co-workers at the
Weizmann Institute of Science have in-
troduced the use of homologous series
of hydrocarbon-coated agaroses* for
separation and purification of proteins.
This approach makes use of differences
in sizes and distribution of available hy-
drophobic pockets or regions in pro-
teins, and of lipophilic interactions be-
tween these pockets and hydrocarbon
chains in the agarose beads.

Kitl. Alkyl-Agaroses

The kit consists of six pre-packed col-
umns containing 1 ml of an alkyl agarose
of the general formula Agarose-(CH,)-H,
wheren =0, 2, 4,6,8and 10.

Kit ll. »-Amino Alkyl Agaroses

The kit consists of five pre-packed col-
umns containing 1. ml of an w-amino alkyl
agarose of the general formula Agarose-
(CH,),-NH, where n= 2, 4, 6, 8
and 10, and one underivatized agarose
control column. Each kit contains de-
tailed instructions and can be used to
determine the appropriate gel for pre-
parative work. Individual components
are available in larger quantities.
Please inquire concerning your
specific needs.

Description Code No. Pkg. Size

Hydrophobic

Chromatography 62-060-1 1 Kit
Kit .

Hydrophobic

Chromatography 62-085-1 1 Kit
Kit 1.

Each kit contains 6 columns

*U.S. Patent No. 3,917,527

Miles Laboratories, Ltd.

Post Office Box 37, Stoke Poges
Slough, England SL 24 LY
Phone: Farnham Common 2151

SCIENCE, VOL. 193



Orpm, 0°
113 rpm, 54°

57 rpm, 18°
170 rpm, 72°

82 rpm, 36°
1,000 rpm, 89.5°

The new Sorvall vertical rotor can
slash density gradient spin time
by cutting particle path length.

The new Sorvall® vertical rotor
holds the tube at a fixed angle of
0° while the gradient reorients
from horizontal to vertical. The
calculated speeds and angles are
illustrated above. As the rotor
decelerates, the contents return to
horizontal without mixing the
gradient.

The vertical rotor reduces spin
time because a particle must
travel only the width of the tube
and not the length. It also
improves resolution by increasing
the surface area and decreasing
the depth of the starting zone. In
fact, the K factor calculated for the
highest performance ultraspeed
swinging bucket rotor is 45, while
the K factor calculated for the

Sorvall® TV865 vertical rotor is
only 10.

Even better results can be
expected when the vertical rotor is
spunin a Sorvall® OTD
ultracentrifuge with oil turbine
drive and an automatic rate
controller, because the soft start
and soft stop characteristics of the
ARC and Reograd mode of
deceleration prevent disturbance
of the gradient during
acceleration and deceleration.

The new Sorvall® vertical rotor is
available in two models for
ultraspeed work and one for
superspeed separations. All three
spin more sample than

&

comparable swinging bucket
rotors because they hold more
tubes. For more information, write
to Du Pont Instruments, Room
24023, Wilmington, DE 19898.

5

DuPont Instruments

17 SEPTEMBER 1976
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WE MAKE THESE
ELECTROSTATIC

PRINTER/PLOTTERS
EASIER TO READ.

Test it yourself with a free sample roll.

Graphic Controls electrostatic paper cross-perforated every 11 inches for easy fanfold
reads easier than conventional types. stacking.
Because it's obviously whiter...giving a As a standard feature, we sequentially page
sharper, blacker look to letters, numbers, number all of our fanfold packs for increased
dots and lines. operating efficiency and ease of information

We should be able to produce a retrieval. For your specialized applications,
better paper. Making specialty papers i roll and fanfold paper is available with
our ONLY business. We produce both preprinted formats in your choice of color.
report and translucent grades that fit All this and...priced significantly
all Gould, Varian and Versatec below your present supplier.
electrostatic printer/plotters in both For more information—or a free
roll and fanfold form. sample to make your own reading

In the wider roll sizes we test—use the coupon. Or call Sales
offer the unique feature of rolls Service Dept. Phone: (716) 853-
y 7500, Ext. 378.

-} GUUUJ

C COATED PRODUCTS DIVISION
GRAPHIC CONTROLS CORPORATION

® 189 VAN RENSSELAER STREET, BUFFALO, NEW YORK 14210

BN | L N N N 1§ 1
5-9-76
Gould Vardatee Varian

[J Send me more information on your [J 1d like a free sample to make my own [] Have your representative call.
electrostatic paper, including prices. reading test on my
Estimated annual usage: rolls. machine. Chart No.

Name

Company

Address

City State Zip
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See what you measure while you measure.

The Microscope-Photometer 03
is the only system in its price class
that offers these advantages:

1. You can observe the full field and the measuring spot
simultaneously during measurement.

2. You are always sure you're measuring exactly the area
you have selected.

3. You can direct 100% of the light intensity to either
detector or observer for maximum sensitivity, or you can share
it between the two.

The MPM 03 System has great versatility, too.

The versatility starts, of course, with either a Zeiss Uni-
versal or, if you want a built-in, completely automatic 25 mm
camera system, a Zeiss Photomicroscope (shown here.)

And the versatility grows with:

Tube heads for visible light, in fact, down to 350nm, or
for UV/IR with image converters.

Interchangeable measuring inserts for specific tasks.
Recorders, printers, TV, and many other accessories.

Computer-controlled scanning packages with wide se-
lection of software for advanced data processing.

The 03 system is part of a full line of Zeiss Microscope
Photometers, including the low-priced 01K and the ultra-
sophisticated Axiomat Photometer System. Write today for
literature or a demonstration.

Nationwide Service.

CarlZeiss, Inc.,444 5th Avenue, N.Y.,N.Y.10018 (212) 730-4400. Branches in:Atlanta, Boston, Chicago, Columbus, Houston,
Los Angeles, San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ont., M3B 2S6. Or call (416) 449-4660.

, THE GREAT NAME IN OPTICS
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..we have the right model for you --whatever your weighing need!

Shown are just twelve of the one-hundred-two- Literature pertaining to your particular balance

plus balances we stock. Balances by such out- requirements will be sent on request.

standing makers as Ainsworth, Biolar, Cahn,

Digimetric, Ohaus, Sartorius, Sauter, Torsion and

Voland. We supply balances covering the spectrum S G A

of laboratory weighing from a particle to a mass;

balances for every purpose from routine work to S CIENTIFIC
BLOOMF!'ELD., N. J. 07003

a host of highly specialized needs: analytical
balances, animal balances, air pollution balances,

-

assembly-line balances, digital balances, electro- _
balances, direct-reading balances, micro balances, ' Laboratory apparatus ® instruments
macro balances, moisture balances, student chemicals ® glassware

balances, research balances.

Branches: Boston. Mass./Elk Grove Village. Il /Fullerton, Calif./New Haven, Conn./Philadelphia, Pa./Silver Spring, Md./Syracuse, N.Y.
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What do users
like most about the

Reichert OmU3 Ultramicrotome?

easiest to use...easiest for training.

exclusive built-in remote liquid
level control.

exclusive darkfield knife
alignment.

built-in vibration dampening
system.

independent cutting and recycle
controls.

all of the above.

If you guessed “all of the above,” you're right.
The Reichert OmU3 Ultramicrotome has
gained wide acceptance because of its all-
around superior performance.

We attribute this popularity to its many exclu-
sive features that contribute to speed, preci-
sion, control and simplicity.

The OmU3 saves time in the lab. Operation
can be quickly mastered. Section accurately
and fast with a minimum of effort.

You've got to see the OmU3 in action to really
appreciate what it will do for you.

Write for more information on the OmU3
and our complete line of EM equipment.
American Optical, Reichert Products, Eggert
Road, Buffalo NY 14215.

Americofﬁ\)
Optical
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HAVE A RECORD OF IT SECONDS
AFTERYOU SEEIT.

Whatever type of work you do, you probably spend too
much time making a record of it. If it takes
more than seconds, you're wasting time.

Polaroid has two versatile camera sys-

tems that can introduce you to the world
of instant laboratory photography.

Both systems let you know right away
that you're getting the permanent record you
need. Without using a darkroom. And you'll be

saving time and money because you don't have
to wait hours or days to get it.

The MP-4 Multipur-
pose Land camera is a

complete photographic stu-
dio in itself. It uses 14 dif-
ferent Polaroid self-developing
films and does copying,
close-up and macrophotog-
raphy, photomicrography, and |
reductions. Also, its modular
design and interchangeable
lenses give you the freedom
to build—and pay for—only the accessories you need.
Our CU-5 Land camera is designed specifically for
close-up and detail work, reproducing subjects from
Ya: 1 to 3 times life size. Lightweight and hand-held,
you can even take it out in the field with its portable
power supply.
‘Two easy-to-use systems (almost anyone can
learn to use them after a few minutes’ instruction),
both giving you what you want. Instantly. And the less
time you spend making a record of
your work, the more time you'll have for = pp4
your work. i
We'd like to show you right in your own
lab how quickly and easily you can make
instant records. Our representative will
demonstrate them for you. Just write to:
Polaroid Corporation,Dept. A344, Cam-
bridge, Mass. 02139. Or call
3

CU-5 CLOSE-UP CAMERA

A.Type 52 fine grain film: DNA separation
B. Type 108 Polacolor 2 film: Rat dissection 1:1
C. Type 105 positive/negative film: Pseudoscorpion, 40X
D. Type 146L transparency film: Medical illustration

us collect: 617-547-5176.

Polaroid
Instant Laboratory Pictures

“'Polaroid” and "Polacolor” ®






Cut density gradient

spin time with a Sorvall’
RC-5 centrifuge and new
$S5-90 vertical rotor.

The Sorvall® RC-5 refrigerated superspeed centrifuge
with a Rate Controller is ideal for density gradient work. The
soft start and soft stop characteristics of the Rate Controller
prevent mixing of the gradient at speeds between 0 and
1,000 rpm.

With this feature and the new Sorvall® SS-90 vertical rotor,

the RC-5 provides high resolution with reduced spin times.
The rotor holds the tube at a fixed angle of 0° while the
gradient reorients from horizontal to vertical. This means the
particle must travel only the width of the tube, not the length.

It also improves resolution by increasing the surface area and

reducing the depth of the starting zone. In fact, the K factor
calculated for the ultracentrifuge swinging bucket rotor of
comparable volume is 265, while the K factor for the SS-90
vertical rotor is 210. And since the SS-90 holds 8 tubes
instead of 6, you can spin more total volume.

The Sorvall* RC-5 also features solid state speed and

temperature control systems, direct reading tachometer and

temperature gauge, and an instrument panel with convenient

push-button controls. And it accepts RC-2B as well as RC-5

rotors. It is built with the high quality and attention to detail that

have been characteristic of Sorvall® centrifuges for years.
For more information on the Sorvall’ RC-5 centrifuge,

just write Du Pont Instruments, Biomedical Division,

Room 23708A, Wilmington, DE 19898

DuPont Instruments
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preservation, and storage. Elimination of
waste in processing can also increase
yields substantially. While serious tech-
nological and economic problems make it
difficult to predict the future for aqua-
culture, the possibility of significant in-
creases by the year 2000 (or later)
cannot be discounted.

In other words, a 200-million-ton catch
appears quite possible by the year 2000;
it could provide at least 28 million tons
of protein. A 300-million-ton catch could
provide at least 42 million tons of pro-
tein, about equal to the amount projected
for livestock in 2000.

A last thought relates to the fossil ener-
gy needs for catching fish. Estimates giv-
en by Pimentel et al. are at odds with
Steinhart and Steinhart’s estimates (2)
that coastal fishing breaks even on calo-
ries expended versus the calorie yield,
and that even relatively inefficient dis-
tant water fishing consumes less than 20
calories for each calorie of yield; they
also conflict with Hirst’s conclusion (3)
that fish is one of the most efficient of
several major food groups in terms of the
ratio of primary energy use to protein
content.

In sum. Pimentel ef al. have probably
seriously underestimated the contribu-
tion that aquatic foods can make to the
world food supply.

ROBERT W. SCHONING
National Marine Fisheries Service,
National Oceanic and Atmospheric
Administration, Department of
Commerce, Washington, D.C. 20235
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The projection by Schoning of a total
annual fish yield of 200 million metric
tons for the year 2000 is about double
that of other projections (/). We hope
Schoning’s projection is correct.

Schoning questions the 20 calories en-
ergy input per calorie of fish-protein out-
put. In spite of ‘‘Hirst’s conclusion,”’
Hirst (2) reported an input of 27 calories
energy input per calorie of fish-protein
output. Hirst’s estimate is actually high-
er than the estimate we quoted (3) of 20
calories input per fish-protein calorie and
the estimate of Edwardson ¢) of about
21 calories input per fish-protein calorie.
A recent analysis by Rochereau and Pi-
mentel (5) concerning the Northeast fish-
eries of the United States suggests that
Northeast fisheries are far more efficient
than other fisheries. For the Northeast
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Gordon and Pryor are concerned | Qug I D ultracentrlfuge and
about our extrapolations. We empha-
tions which involve the inter-
dependencies of food, population, ener-
resources are fraught with many diffi-
culties. This is especially so when no one
any of the factors. Our assumptions were
stated and the resulting extrapolations
about energy and land constraints as
they relate to feeding a rapidly growing
set of assumptions, we projected that **If
petroleum were the only source of ener-
the petroleum reserves solely to feed the
world population [4 billion], the 66,053
years.”’

With another set of assumptions or
been doubled to 26 years. Extending the
supply of a resource from 13 years to 26
tion, but neither projection is consoling
for future generations. As we stated in

we calculated 5 calories input per calorie
mentioned.

[ ]
sized in our 1975 article that extrapola- new vertlcal rotor.
gy, land, water, and other environmental
set of acceptable assumptions exists for
were made to provide some perspective
world population. Based on our selected
gy for food production and if we used all
billion liter reserve would last a mere 13
coefficients, the 13 years might have
years might be consoling to our genera-
our articles., ‘‘Numerous estimates . . .

are possible with the use of various com- Sorvall® OTD ultracentrifuges with oil turbine drive and
binations of population size. dietary Automatic Rate Controller are ideal for density gradient work.
standards, and production technology.™ The soft start and soft stop characteristics of the ARC and
but the one selected sufficed **as an ex- Reograd mode of deceleration prevent mixing of the gradient
ample of the limitations’” that face man- at speeds between 0 and 1,000 rpm.
kind. With these features and the new Sorvall® vertical rotor,
We fully recognized the fact in both Sorvall® ultracentrifuges give high resolution with reduced
our articles that about half of the energy spin times. The rotor holds the tube at a fixed angle of 0° while
budget for corn replaces labor, and the the gradient reorients from horizontal to vertical. This means
other half is for productivity (see also 6). the particle must travel only the width of the tube, not the
This is documented and was the reason length. It also improves resolution by increasing the surface
we focused much of our attention on area and reducing the depth of the starting zone. In fact,
labor inputs and alternatives. the K factor calculated for the highest performance ultraspeed
Petroleum and natural gas are the two swinging bucket rotor is 45, while the K factor for the Sorvall®
important energy resources utilized by TV865 vertical rotor is only 10.
agriculture. The reserves of both of these The oil turbine drive eliminates failure-prone gears, belts
resources are in short supply. Petroleum and brushes. And Sorvall® OTD-50 and OTD-65 ultracen-
was often used because it is a conve- trifuges have self-contained cooling systems — eliminating
nient, familiar measure. Coal, if used for problems with hard water as well as installation of plumbing,
agriculture in the future, will compete filters, valves and gauges. Both are built with the high quality
with agriculture for a vital agricultural and attention to detail that have been characteristic of Sorvall®
resource—land (6). centrifuges for years.
Gordon and Pryor question our using For more information on Sorvall® OTD ultracentrifuges,
corn as an average crop for an energy just write Du Pont Instruments, Biomedical Division, Room
input-output analysis and extrapolation. 23707A, Wilmington, DE 19898

They base their argument strictly on the
fact that corn requires 2.5 times more
nitrogen than the average of other crops.
They apparently did not examine any of n P | ts .(]“ll“i)
the data in our table 1 of our 1975 article. u ont nstl‘“men T

If they had, Gordon and Pryor would Circle No. 202 on Readers’ Service Card
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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 airborne 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 ol corporation

-
-

rd

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

.
'nc a DbikifY company
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have found that corn requires ‘‘roughly 1
gallon of gasoline per bushel of corn’’;
oats, 0.6; wheat, 1.2; and soybeans, 1.6
gallons per bushel. More crops could be
mentioned, but the point is that when all
the inputs are taken into consideration
and not just nitrogen, corn is a good
average crop.

Gordon and Pryor attribute to us the
conclusion that ‘‘population control in
densely populated, low-income regions
is of the highest priority.’” This is not our
conclusion. We stated that over-
population is a problem for the world as
a whole including the developed regions.

Then turning to energy used in the
U.S. food system, Gordon and Pryor
claim that only ‘‘one-quarter’” of the
energy in the ‘‘food system’ is used in
agricultural production. They give as
their source an estimate that was pub-
lished in 1974 (7). but this estimate is
based on no better data than our estimate
of ‘‘one-third.”” In addition, the U.S.
Senate Committee on Agriculture and
Forestry (8) reported that food produc-
tion is more energy-intensive than either
food processing or food distribution
based on the percentage of energy costs
compared with total costs of the activity.

Our extrapolations, although
‘‘simple,”” were based on ‘‘realistic
coefficients’’ that were selected to call
attention to the fact that high energy-
intensive U.S. agricultural technology is
generally inappropriate for ‘‘green revo-
lution agriculture.”” We hope that others
will examine the relationships that exist
among food, energy. and population, us-
ing the ‘‘numerous estimates’’ or
coefficients that are available. Unfortu-
nately, no matter how the coefficients
are manipulated either by Gordon and
Pryor, by us, or by others, the ‘‘real
problems of the real world” will not
disappear.

DaviD PIMENTEL
JouN KRUMMEL
WILLIAM DRITSCHILO
College of Agriculture and Life
Sciences, Cornell University,
Ithaca, New York 14853
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piosem:

Now the world’s most versatile scanning
electron microscope —the Etec Autoscan—
can be tailored to meet your most exacting
biological research requirements.

Etec Corporation has developed a system,
Biosem, that will allow you to quick freeze
and transfer a specimen to the Autoscan cold
stage with a minimum of atmospheric con-
tamination . . . perform controlled sublima-
tion, revealing specimen detail . . . ion etch

. . . perform microdissection ... evaluate the
specimen through video information storage
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designed for fotally

flexible specimen handling
and processing before coating, thereby
minimizing electron beam damage to delicate
specimens . . . coat a specimen with metal

or carbon before or after examination without
exposing it to atmosphere . . . perform scan-
ning or combined scanning-transmission

microscopy . . . and conduct X-ray and sec-
ondary ion analysis.

For more complete information, write for the
free booklet, Biosem: The Biological Scan-
ning Electron Microscope.

~
. \‘
N ETEC
CORPORATION

3392 Investment Blvd.
Hayward, CA 94545

(415) 783-9210
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Instruments for Electrophoresis
from ISCO

Preparative Gel
Electrophoresis Apparatus

Colora UltraPhor®

The exclusive dual buffer elu-
tion system of this large slab
apparatus produces a greater
sample yield and one-tenth the
dilution common in other appar-
atus. Developing preparative
procedures is greatly g
simplified as they may F-:'
be derived from analyti-
cal separations perform- [
ed on the same equip- °
ment.

ELECTROSTAC® \
By combining the separating power of gels
with the zone storage and retrieval conveni-
ence of density gradients, the ISCO ELEC-
TROSTACE® separator provides the least dilu-
tion of any available micro-preparative
electrophoresis technique.

Analytical Gel
Electrophoresis Apparatus

kT Suitable for both electro-
ks phoresing gels and destain-
-3 - ing, the Model 1270 features a
y linear alignment of gel tubes
and a bottom tank which can
be easily lowered for access to
all the tubes. Unlike circular
units, this configuration does
- not require removal and emp-
tying of the upper tank when
changing tubes.

Box 5347

Power supplies

Pulseless constant power (wattage) pre-
vents overheating due to variations in
systems resistance, while still maintaining
the highest possible separation speed.
Superior line and load regulation suits the
Model 493 for precise analytical electro-
phoresis; 200 watt capacity accommodates
the largest preparative apparatus.

Density Gradient and
Isoelectric Focusing
Columns

ISCO density gradient
electrophoresis columns pro-
vide the researcher with the
means of periodically scan-
ning zone separation during
electrophoresis and precisely
recovering zones with mini-
mal loss of resolution.

Gel Scanner

Gels electrophoresed
in quartz tubes can be
scanned at UV wave-
lengths during separa-
tion, and after electro-
phoresis they may be stained
and scanned at visible wavelengths.
A gel may simultaneously be scanned with a blank, to
remove background ampholyte absorbance in isoelec-
trically focused gels.

Literature

Applications research
bulletins describing ISCO in-
struments are yours for the
asking. For a look at the entire
line of biochemical research in-
struments, send for the new
64-page catalog; and if you’d like a handy booklet of
hard-to-find data and tables, ask for a free copy of
ISCOTABLES.

oCO

Lincoln, Nebraska 68505
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Federal R & D and the Economy

Hearings cross the congressional firmament like shooting stars. Most are
only a momentary glimmer. A few signal the existence of larger issues. The
hearings held in April and May by the Thornton subcommittee of the House
Committee on Science and Technology were of the latter type. The subject
was “Federal R & D Expenditure and the National Economy.”’

The issue revolves around the unanswered question whether the federal
government should assure stable, long-term support for commercially ori-
ented R & D. Some think such intervention is essential to the health and
international competitiveness of the national economy. Yet most of our
understanding of the relationship between R & D and the economy, with
the important exception of agriculture, comes from 35 years of experience
with defense- and space-oriented projects—of which the Manhattan and
Apollo projects were spectacular examples—in which the federal govern-
ment was both the funder and principal consumer of the R & D output.

There were four persistent themes in these hearings. One was that
government and business operate in a climate of distrust, if not of hostility.
Another was that R & D expenditures seem a weak and imperfect tool in
comparison with tax, subsidy, antitrust regulation, education, and procure-
ment policies. A third theme was the perceived negative effect of federal
organization and management of its own R & D enterprises on several
dependent sectors of the economy. Finally, the need for federal support of
fundamental research was a clear and consistent theme. Every witness,
regardless of philosophy, expressed deep concern for the health of the
fundamental research effort. Apparently the case still has not been made
that investment in fundamental research is not a discretionary societal
luxury but an essential component of continued economic viability.

The sense of these hearings was that specific government intervention
through R & D expenditure to stimulate the private sector is liable to be of
limited effectiveness. There is little understanding or guidance available
regarding what to do to achieve a particular desired result. Some opportuni-
ties stood out for analysis and perhaps experiment:

e Firms that perform R & D exclusively appear to play a critical role in the
process of innovation. Differences in performance between firms created
through federally supported R & D need to be explored.

e Small, highly innovative firms are important contributors of new products
and processes, but are also most subject to failure in the course of normal
economic fluctuations. Some alternatives need to be considered to cushion
this impact.

® Policies and programs of other industrial countries are admired, but none
has been tested in this country. Some selective, controlled experiments
ought to be possible, at least on a limited basis.

¢ Innovation in the private, profit-making sector is a reasonably well-
understood process. Similarities and differences in public sector innovation
are not nearly as well described or explained.

What seems to be foreshadowed by the kinds of questions raised in these
hearings is the broad issue of a national technology. policy. Given our
penchant in the United States for pluralistic, decentralized approaches to
complex and important policy issues, clear-cut institutional structures or
guidelines to action are not likely to appear. The least we should expect,
however, is that existing centers of authority and initiative begin to review
and refine their objectives. This would include the Departments of Agricul-
ture, Commerce, and Defense. The mission agencies—ERDA, NASA, and
NIH—also are important constituents. Where these lead, others will fol-
low.—T. DixoN LoONG, Provost, Western Reserve College, Case Western
Reserve University, Cleveland, Ohio 44106

This editorial has been abstracted from a review of the hearings prepared by a subcommittee of
the AAAS Science and Public Policy Committee. In addition to Mr. Long, its chairman, the
subcommittee included John M. Logsdon and Edward E. David, Jr.



Sartorius proudly introduces “‘affordable”
electronic weighing; a completely new series of
compact, fully electronic balances in the most popular
weighing ranges, priced from $1,795.

The new Series 3700 balances have no beam, no
knife edges, no knobs, no dials and no mechanical zero
adjustment. To weigh, just place the sample on the pan;
in 1-2 seconds the readout is shown on a large, bright
7-segment digital display. Just touch the sensor bar for
instant electronic taring (or zero adjustment) over the
entire weighing range.

Other advanced features of the Series 3700
include a unique ‘‘stable reading” indicator and an
electronic filter to eliminate the effects of high frequency
vibration. Analog and digital outputs permit interfacing

with printers, recorders, calculators and data processing
equipment.

Check this table for the cost of the model with
the weighing range and readability you need. You'll be
amazed at the savings (Model 3706 costs little more than
comparable mechanical top loaders).

Model Weighing Range  Readability Price

3705 0-160g 0.001g $2795

3704 0-1200g 0.01g 2795

3716* a) 0-120g a) 0.01g 2245
b) 0-1200g b) 0.1g

3706 0-1200g 0.1g 1795

3703 0-3000g 0.1g 2450

*Dual Range

For an informative folder on these revolutionary
balances, write: Sartorius Balances Division, Brinkmann
Instruments, Cantiague Road, Westbury, N.Y. 11590.

The first fully electronic balances
with the accuracies you want, in the ranges
you need, at a price you can afford.

Sartorius Series 3700. From $1795.




Now, one P.A.G.E. unit
that can handle all
four investigative
fechniques.

Analytical

Preparative

Two Dimensional

Gradient

The Buchler
Polyslab for
gel electrophoresis.

Circle No. 102 on Readers’ Service Card

.

For several months Buchler engineers
analyzed every facet of P.A.G.E. technology.
They listened and learned as feedback kept
coming in from independent investigators
like yourself. They discovered what your
P.A.G.E. resolution problems were, and they
worked to resolve them. The result is a gel
electrophoresis instrument that outperforms
anything in the field today.

Buchler’s Polyslab can actually handle all
four polyacrylamide electrophoresis
techniques: analytical, preparative, two
dimensional and polyacrylamide gradient
electrophoresis. And its mounting and
polymerization apparatus has been precision
engineered for easier gel preparation. Just
ask your Buchler dealer to give you a close
look at the Polyslab today. You'll find Buchler
put a lot of good thinking into the Polyslab,
S0 you can get better results out of it.

Features include: Choice of two gel sizes, precision
tooled mounting and polymerization stands, 3-way
buffer circulation; optional tube adapters, heat
transfer coil; and interlocking electrode plugs.

SEARLE

Buchler Instruments

Division of Searle Analytic Inc.
1327 Sixteenth Street

Fort Lee, New Jersey 07024
(201) 224-3333
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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

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

¢ press button motorized automatic section
delivery

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

® free standing and bench models for rotary
microtomes

® 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 only
cryostats approved by the Royal College of
Surgeons. '

Hacker Box 646
Instruments  Fairfield, N.J. 07006
Inc. (201) 226-8450

Circle No. 69 on Readers’ Service Card
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With the new

PIPETMAN

You’re all set... '

... DIGITALLY

Set ANY VOLUME
(even odd volumes
like 11.5ul, 113.6 ul,
or 2,254 u 1) with mi-
crometer precision
and pipette with
consistent accuracy
— better than 0.2
to 1.0% of full
range.

Four digital mi-
croliter pipettes,
continuously ad- 3
justable over their
entire range, permit |
optimal accuracy ;
and reproducibility
in critical pipetting.
Each model can
replace 30 or
more fixed range
units.

Comfort-con-
toured body of b |
high impact plas- ¥
tic has low ther- §
mal coefficient
insuring excel-
lent repeatabil-

e S

ity even with ' Built-in Tip Ejector
long-term, (Models P-20,
hand-held 200, 1000) permits
operation. safe, non-contact
disposal.
Recommended
Model No. Ranges Price
P-20D 0-20ul § 99.50
P-200D 20 - 200 ul 99.50
P-1000D 200 - 1000 ul 99.50
P-5000D | 500 - 5000 125.00

All models supplied with 10 disposable tips.

RAININ

INSTRUNMENT CO . INC
94 Lincoln Street ® Brighton, MA 02135

(617) 787-5050 » TELEX 94-0687 )

Circle No. 149 on Readers’ Service Card

pay for itself in the first year of
 operation. You eliminate tap water
downtime problems—from unsta-
_extremes, etc. And in a constantly
' gpm flow, you can save a half million
_a problem, phone or write for ap-

COOLFLOW
recirculators

NESLAB

871 Islington St.,, Portsmouth, N.H. 03801

3‘1“7%2 @

Costs
Yittle,

CoolS
2t

Compared to tap water cooling, a
Coolflow Recirculating Cooler will

ble water pressure, temperature
operating cooling system with 1
gallons of water a year! If you have

plication assistance.

INSTRUMENTS, INC.

Tel. (603) 436-9444

Circle No. 15 on Readers’ Service Card

ENERGY:

A

Use, Conservation,
and Supply

Interested in understanding the energy
problems we face, in finding practical
solutions to these problems? Then
you're sure to want a personal copy
of this AAAS compendium. It pre-
sents a collection of enduring and
readable articles that originally ap-
peared in Science during 1973-1974—
articles providing a wealth of infor-
mation for everyone concerned with
the profound and far-reaching effects
of the energy problems that continue
to alter our traditional modes of sup-
ply and patterns of usage.

Edited by and with an introduction by
Philip H. Abelson. Retail price: Case-
bound, $12.95; Paperbound, $4.95.
AAAS member price, prepaid: Case-
bound, $11.95; Paperbound, $4.45.

Send orders to Dept. E-6
AMERICAN ASSOCIATION for the
ADVANCEMENT OF SCIENCE
1515 Massachusetts Avenue, N.W.
Washington, D. C. 20005

(Please allow 6 to 8 weeks for delivery)




HEWLETT

PACKAHD

Analyvtical Advances

New Benchtop GC/Mass Spectrometer System

with calculator control, hyperbolic quadrupole filter, and automatic tuning

Hewlett-Packard announces the 5992A
Gas Chromatograph/Mass Spectrom-
eter system, the first such system that
can be conveniently added to a labora-
tory just by placing it on a benchtop,
yet with performance features com-
parable to (and often exceeding) those
of much larger floor-mounted systems.

These features include a microproc-
essor-controlled gas chromatograph as
an integral part of the system, an effi-
cient hyperbolic rod quadrupole mass
analyzer, and automatic tuning of the
mass spectrometer components.

The analyzer module (right, in the
photograph) contains the gas chro-
matograph and mass spectrometer, in-
cluding all necessary pumping systems.
It has none of the usual knobs or
switches to set, but is controlled by a
9825A Programmable Calculator,
which uses a combination of keystroke
instructions and stored programs for
efficient operation of the entire system.
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For example, after admitting a refer-
ence compound, the program AUTO-
TUNE automatically finds and sets the
optimum tuning parameters for the ion
source, the mass filter, and the ion de-
tector, then produces a standard mass
spectrum with a calibrated mass scale.
The use of AUTOTUNE ensures con-
sistent analytical results.

The 5992A’s quadrupole mass filter
uses hyperbolic rods, the theoretically
ideal shape for this type of filter. Im-
proved peak shapes and higher sensi-
tivity, compared to round-rod filters,
are direct consequences of this geom-
etry. For 1 nanogram of methyl stea-
rate, scanned at 600 atomic mass units
(amu) per second, the system produces
a signal to noise ratio of 10:1. Total
mass range is 10 to 800 amu.

The entire mass spectrometer assem-
bly is mounted on a single flange and
suspended in the core of an HP de-
signed diffusion pump. Only one gasket,

maintained at room temperature, is re-
quired. Troublesome flange bolts have
been completely eliminated. Pumpdown
and vacuum venting cycles are com-
pletely automated to preclude inadvert-
ent damage to spectrometer compo-
nents. Indicator lights show when the
system is ready to be operated or dis-
assembled.

A membrane (standard) or jet (op-
tional) separator interfaces the gas
chromatograph to the mass spectrom-
eter. The dual-filament electron-impact
ion source incorporates a Turner-
Kruger lens to improve the transfer of
higher mass ions into the mass filter.

Standard data acquisition and display
software provides normal spectrum
generation, total ion chromatograms,
tape cartridge storage and later display
of individual spectra, and selected ion
monitoring. Standard data outputistoa
thermal printer/plotter mounted on top
of the 9825A calculator. A flatbed X-Y
plotter is available as an option. The
9825A calculator may be used as a
free-standing computation device when
it is not functioning as the system con-
troller.

A new product bulletin describes the
benchtop GC/Mass Spectrometer in
greater detail. Please check 5992A
GC/MS System on the Reply Card for
your copy. )
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See What’s Happening with
HP1080 Liquid Chromatographs

A lot goes on inside a liquid chroma-
tograph, particularly during gradient
operation, but very little of it shows.
Yet a close look at some of those inter-
nal variables can be of great help when
creating and optimizing an analytical
procedure. That’s why the 1080’s have
a key labeled PLOT; it lets you display
on the printer/plotter any of these
quantities
® Total flow, the sum of the measured
outputs of the two pump heads
® Individual pump head deliveries
® Mobile phase compositon, expressed
as the percentage of the B solvent.

@ TOTAL FLOW

——— ML/MIN
M(iJnutas 15 25

START
SE
4 3TOP

@ COMPOSITION

© INLET PRESSURE
—— BARS
75

110

HP 1080 liquid chromatographs automati-
cally plot critical internal variables.

1114d

Again this is calculated from the

measured flows
® Column inlet pressure
Solvent reservoir temperatures
= Detector output, either the differen-

tial signal or the individual cell out-
puts
and several others.

The figures show some of the possi-
bilities. The gradient program calls for
an initial isocratic period (at 35% B)
followed by a fairly steep rise to a sec-
ond isocratic period at 65% B; com-
position then returns to the starting
value to regenerate the column for the
next run. The figures are instrument-
produced plots of the total measured
flow (1), the mobile phase composition
(2), and the pressure in bars at the col-
umn inlet (3) (solvent B is of lower
viscosity than solvent A so the pressure
profile is inverted relative to the com-
position profile). The time offset be-
tween the composition and pressure
profiles is due to the hold-up volume of
the column and the chemical equilibra-
tion time.

Note that the column pressure re-
turns to its original value at the end of
the plot (the three pressure printouts
were produced with the LIST COL P
keys). This indicates that the regen-
eration time chosen is adequate for this
column/solvent combination.

The utility of the PLOT function in
troubleshooting is obvious. Obstruc-
tions in the capillary flow lines, plug-
ging or deterioration of the column,
accumulated deposits in the detector
cells; these are all readily detected by
plotting the appropriate variable. A data
sheet containing further information on
these and other capabilities of the 1080
Series Liquid Chromatographs may be
obtained using the Reply Card. 5

e

Blow Up Your
Chromatogram!

There’s no substitute for a picture when
you develop an analytical method or
encounter problems with an established
one. But the picture need not be on a
piece of paper; Figure 1 shows a chro-
matogram displayed on a 3354 Lab
Automation System terminal.

It's done using a program called
CGRAM and a Tektronix 4006-1
graphics display. CGRAM examines
the raw data file for the analysis (which
contains every reading taken from the
analyzing instrument) and reconstructs
the chromatogram, scaled to the largest
peak in the run. You can examine the
entire analysis or any selected portion;
scaling remains the same so that valid
comparisons can be made.

But notice the blurred print in the
lower left part of Figure 1. The system
attempted to plot several very small
peaks, too small to be seen, which are
very close together. By expanding the
time axis (plotting only the first min-
ute) and the vertical axis (entering an
enlargement factor of 350) we obtain
Figure 2, which clearly shows these
previously invisible small peaks. This
can be repeated as often as desired. The
effect is much like running the analysis
at many chart speeds and attenuations,
with the important difference that you
only make one actual run!

For more information on CGRAM
and the 3354 System which uses it,
please check 3354 Lab Automation

System on the Reply Card. B
Figure 1
e
i e L Y
M&-l TINE ..“ o 13 RINCL Dive) LILH
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R
e
Figure 2.
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EMLARCE = TIRE® T HINCL Dive 128 i

4l

Graphics display adds flexibility to data
examination.
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Managing Lab Work Loads
with the 3354 Lab Automation System

A sample comes into the lab, all re-
quired tests are performed, and the
report goes back out. That's the ideal
situation; the real one is seldom so
simple. Generally there are many sam-
ples in progress, often with different
sets of tests to be run, and all at differ-
ent stages of completion. Keeping track
of sample progress can be a very diffi-
cult but necessary task in effectively
running a laboratory.

However, it can be done quite sim-
ply using LAB BASIC II programming.
Here’s how:

1. As samples arrive in the lab, run
LOGGER and enter the pertinent data.
Terminate with /E.

SAMPLE NAME? GAS22F
TESTS REQUIKED? H6,A2,P4,H3,06

SAMPLE NAME? /E

2. Whenever you need to know sample
progress, run REPORT. You'll receive
this three-part report.

SAMPLE PROGRESS REPORT

SAMPLE: GAS22¢
TESTS COMPLETED: 6 A2 Pd

TESTS PENDING: 4l 06

SAMPLE:  SOLV5581
TESTS COMPLETED:

TESTS PENDING: A4 HI K9

SAMPLE:  REM906D
TESTS COMPLETED: F6 H6

TESTS PENDING: L8 07 U7

SAMFLE:  REMIO6E
TESTS COMPLETED:  F6

TESTS PENDING:

BACKLOG REPORT

TEST SAMPLES PENDING

B3 GAS22F
SOLV5581

06 GAS22F

A4 SOLV5581
K9 SOLVS581
L8 REM3 060
o7 REN906D

3] REMS 06D

COMPLETED SAMPLES
WORK ON THE POLLOWING SAMPLES WAS COMPLETED
SINCE THE LAST STATUS REPORT. DATA ON THESE
SAMPLES HAS BEEN REMOVED FROM SYSTEM MEMORY.
SAMPLE NAME TESTS PERFORMED

REMIOGE £6

The first portion gives the current
status of every sample logged into the
system. Part two, the backlog report,
shows the sample load and can give
advance warning of possible trouble
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areas. The completed samples report
“logs off” a sample when all tests are
finished.

The difficult work is performed by a
third program called LOGUP (for up-
date). This runs at the end of each
analysis to determine the sample name
and the test performed from the run
data itself, then updates the informa-

tion in system memory to reflect this
status change. Notice that this is com-
pletely automatic; there is no need for
you to inform the system that the test
has been run.

This is just one example of the lab-
oratory management aspect of the 3354
Lab Automation System. To learn
more, please use the Reply Card. B

No Volume-+No Surface=Perfect Peaks

That’s hardly a practical way to ap-
proach chromatography, but if we
modify the requirements a bit we can
come surprisingly close. Instead of “no
volume” we’ll use “no unswept vol-
ume”, and we’ll substitute “low surface
activity” for “no surface”. The chroma-

1. 2-Methyl Cyclohexanol
2. 3-Methyl Cyclohexanol
| 3. n-Decane 6. Naphthalene
| 4 2-Nonanone 7. n-Dodecane
5. n-Undecane 8. n-Tridecane
i
‘ 6
7 4
‘ 3
7
i 8
oY a
v’__»
; 10 20 30 Time (min)

Glass system yields symmetry and reso-
lution.

togram shows what can be achieved
under these somewhat relaxed (but
more realistic) rules.

Note the symmetry of the hydrocar-
bon peaks (3,5,7,9). This demonstrates
that there is little or no unswept volume
in this all-glass system. Low surface
activity is shown by the very small de-
gree of tailing on the alcohol (1,2),
ketone (4), and aromatic (6) com-
pounds.

This separation was performed using
the all-glass capillary injector designed
for the HP 5700 and 5800 Gas Chro-
matographs. A glass capillary column
was essential, of course, so that the
benefits of this component would not
be negated by the effects of a metal
capillary wall.

For additional information on the
injector and instruments in which they
are used check All-Glass Systems on

the Reply Card. B
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Solving Problems with the 5840A:

1. Volatile Organics in Water

Recent evidence of the widespread oc-
currence of chlorinated and brominated
organics in finished drinking water sup-
plies and the Safe Water Drinking Act
of 1974 have created a need for large
scale, high sensitivity monitoring pro-
cedures. Direct injection of water sam-
ples is injurious to many of the columns
used and may interfere with the detec-
tion process. Using the 5840A Report-
ing Gas Chromatograph, an automatic
method has been developed which
avoids these problems.

[Cha. l

“—==— CHCl,
e GH.Ch

CiBr.CH

CH.Br Il IF PRESENT

Automated procedure analyzes halocar-
bons in water.

HEWLETT

Volatiles are transferred from the
water sample to a room temperature
trap by a stream of carrier gas. When
transfer is complete the trap is heated
and backflushed into the analyzing col-
umn. Trap regeneration occurs auto-
matically while the analysis proceeds.

A total of 8 valve operations and 4
temperature changes (in addition to
any oven temperature program) are
required. This would be a formidable
task by manual operation, but with the
5840A all of these events are controlled
by the built-in microprocessor. With a
10 ml sample and electron capture de-
tection, a part-per-million analysis of
the seven compounds of major interest
is obtained in 30 minutes.

An Application Note is now avail-
able which discusses this procedure in
detail. For your copy please check
Water Analysis on the Reply Card.

L

HP 5840 A Reporting Gas Chromatographs with microprocessor control of internal
and external events permit ready automation of difficult analytical procedures.

2. Gas in Transformer Oils

Large oil-filled power transformers
have very low failure rates. However,
if failure should occur the repair is
likely to be both expensive and time
consuming. Most incipient failures
(overheating, sparking, arcing, etc.)
produce decomposition gases which are
characteristic of the type of fault. Anal-
ysis of the gases can detect a problem
long before serious damage occurs, and
can indicate the extent of disassembly
necessary to correct the fault.

The Model 5840 Reporting Gas
Chromatograph with Option 835 is
fully equipped with the appropriate
columns, valves, reactors and other
components necessary for the gas anal-
ysis. The sample may be either the
headspace gas above the oil or dis-
solved gases extracted from it. The lat-
ter type of sample is preferred since the
gases of interest are highly soluble in oil.

As can be seen from the chromato-
gram, the same system is applicable to
a number of other gas analysis prob-
lems. A check mark by Transformer Qil
Gas will bring you a recently published
Application Note on this analysis, plus
information on the 5840A itself. o)

g
Hydrogen
Oxygen
i K
Methane
---= Carbon Monoxide
== Carbon Dioxide _ Ethylene
* Ethane
3 " “Aestyens
L Propylene
Butene-1

Dissolved gases in transformer oils help
diagnose possible problems.

 PACKARD

Sales and service from 172 offices in 65 countries.

Route 41, Avondale, Pennsylvania 19311

43605

For more information call your local HP Sales Office or East (301) 948-6370 « Midwest (312) 677-0400 « South (404) 434-4000 « West (213)
877-1282 « Canada (416) 678-9430. Or write Hewlett-Packard, 1501 Page Mill Road, Palo Alto, CA 94304. _Irl Europe: Hewlett-Packard S.A,, P.O.
Box 85, CH-1217 Meyrin 2, Geneva, Switzerland. In Japan: Yokogawa-Hewlett-Packard, 1-59-1, Yoyogi, Shibuya-Ku, Tokyo, 151.
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NEW! RAPID MOLECULAR WEIGHT
OF BIO-POLYMERS - Microsamples

- Easy Clarification -Absolute Calibration

Chromatix, world leader in tunable lasers,
announces the KMX-6, a unique instrument
with absolute calibration that permits rapid
direct measurement of molecular weight.
The KMX-6 is a low-angle light scattering
photometer which may be used with a
variety of flow, mixing, or microsample cells.
The rapid direct measurement capability of
the KMX-6 not only permits determination
of molecular weight on pure liquids and
solutions, but also allows real-time
measurement of molecular weight changes
in kinetic systems as well.

Revolutionary in design, the
Chromatix KMX-6 capitalizes on the spatial

characteristics of laser illumination to
overcome the classical problems encoun-
tered with light scattering measurements.
In particular, the excellent sensitivity of the
KMX-6 allows the use of very small and
dilute samples. Also, requirements for
sample clarification are greatly relaxed due
to the extremely small volume illuminated
by the laser.

Capability of the KMX-6 covers
molecular weights from 1000 to 3 x 109.
Applications extend to a wide variety of
areas, including biochemistry, photochem-
istry, immunology, pharmacology, polymers,
elastomers, and foods.
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chromatix|

1145 Terra Bella Avenue Central:

Mountain View, CA 94043 5109 Brown St.

Phone: (415) 969-1070 Skokie, IL 60076
Telex: 910-379-6440 Phone: (312) 679-4006

Circle No. 145 on Readers’ Service Card

East: In Europe:
Tarragon Building — Rm. 122
811 Church Road

Cherry Hill, NJ 08002

Phone: (609) 662-9350

D6903 Neckargemiind 2
Unterestrasse 45a

West Germany

Phone: (06223) 7061/62
Telex: 461691
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The littlest
toploader.

Indeed, it's the littlest toploader on this planet,
the new Fisher Model 200. Measures just 6"x9"x3"H.
Weighs in (barely) at 5 pounds. Goes and works any-
where there’s electricity. Fits into a briefcase.

And, if the size isn't news enough — how about this
price?
Beyond price and size, Model 200 brings you simple
touch-bar operation with instant, automatic taring.
There's no set-up fuss. No dials. Simply turn it on,
touch the tare bar, and weigh. Answer appears in
3 seconds on readout — large 2" digits, easy to
read in any kind of light.
For the folks who want specifications, con-
sider these: accuracy =0.01g; reproduc-
ibility 0.005g; sensitivity and readability
0.01g; and capacity 200g.
Send for detailed information on
today’s littlest and most econom-

icai toploader. Just $695

Catalog No. 1-913-260

I © Fisher Scientific Company

Circle No. 127 on Readers’ Service Card
1114h
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Syringe Needle Cleaning Kit

Each kit contains five wire sizes in
tubes of ten wires each. The wires range
in diameter from 0.00350 to 0.0120 inch.
Also included are 75 milliliters of clean-
ing solution concentrate, flat-nosed
tweezers, and a booklet of instructions.
The cleaning solution contains no alka-
line substance or harmful detergents, is
nonflammable, and will not etch glass or
metal. Unimetrics. Circle 678.

Analog-Specific Ion Meter

Model 407 A formerly was available on-
ly as a portable unit for field use. Now it
has been redesigned for bench-top opera-
tion. The two-decade logarithmic scale
permits precise direct measurement of
concentrations of ions or dissolved
gases. Known addition and known sub-
traction scales simplify the use of in-
crement methods. Titrations and mea-
surements of oxidation-reduction poten-
tial may be performed with the millivolt
scales. The meter also has a scale for rou-
tine pH measurements and an adjustable
recorder output. Orion Research. Circle
680.

Fluid Dispenser

- The Sequential fluid dispenser is for
filling scintillation vessels with counting
solution. The device is rapid at 25 cycles
per minute and accurate to within =1.0
percent. It dispenses from 2 to 10 millili-
ters per vessel into counting containers.
It is suitable for use with any scintillation
medium. It features hand operation. Iso-
lab. Circle 682.

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. Empbhasis 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 1066A and
1162A) and placing it in the mailbox. Postage is free.

—RICHARD G. SOMMER
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Melting Point Instrument

The model FP61 reads to within 0.1°C
over a range from 0° to 300°C. After a
capillary tube has been prepared with a
sample, the operator selects a starting tem-
perature and one of five heating rates.
The capillary is then inserted in the fur-
nace and the ‘‘start’” button is pressed.
The determination is then made. Linear
temperature increase is continuously dis-
played. Heating stops when the sample
is melted. The final result is displayed un-
til the unit is turned off or another run is
started. A recorder may be attached to
produce graphic results of the process.
Heating or cooling may be selected from
0.2°, 1°, 2°, 3°, or 10°C per minute, With
the 0.2°C per minute rate, accuracy
is =5°C up to 200°C and decreases to
+0.8°C at 300°C. Mettler Instrument.
Circle 679.

Concentrator-Evaporator

The Speed Vac Concentrator is de-
signed for rapid solvent, phase elimina-
tion. The solid residue or solute is held
by centrifugation at the bottom of the
tube while the process of evaporation
takes place without the bumping of the
sample. It is suitable for both aqueous
and organic solvents including water, hy-
drochloric acid, trichloroacetic acid, or
ammonium hydroxide. Anhydrous sam-
ples may be obtained quickly without the
loss of solute. Applications include hy-
drolysis, silylation, and peptide analysis.
Savant Instruments. Circle 681.

Liquid Chromatograph

A new pgradient system is available
for high-performance liquid chromatog-
raphy. It utilizes two metering pumps
with electronic pulse correction for
precise flow rates up to 10 milliliters
per minute at 10,000 pounds per square
inch.. An optional version offers up
to 28 milliliters per minute at 3,000
pounds per square inch. Two modes of

operation permit constant flow for
maximum chromatogram reproducibility
or constant pressure where column or
packing pressure limits override flow
considerations. The solvent program-
mer can be used to program flow rate
or gradient profiles up to 18 hours
long. Operating mode selections in-
clude manual solvent scouting, up to a
60-minute hold at final gradient con-
centration, and automatic column equil-
ibration. An ultraviolet-visible detec-
tor with an 8-microliter flow cell and
wavelength range from 254 to 660 nano-
meters completes the system. Altex
Scientific. Circle 690.

Dialysis Tubing

Spectrapor dialysis tubing is available
with a cutoff at a low molecular weight.
It comes in a range of flat-width sizes of
10 to 45 millimeters. It is packaged in
rolls 10 meters long. Molecular weight
cutoff is 2000. Spectrum Medical Indus-
tries. Circle 683.

Literature

Severe Environment Products de-
scribes computer subsystems and periph-
erals for use in hostile environments.
Electronic Memories and Magnetics.
Circle 684.

Continuous Water Still depicts a unit
that provides more than 2 liters per hour.
Included are a redistillation option and a
5-gallon, automatically controlled reser-
voir. Kontes. Circle 685.

Paired-Ion Chromatography is an al-
ternative to ion exchange. It is described
in a 16-page publication that gives details
for separating and analyzing ionic com-
pounds and mixtures of ionized and non-
ionized materials. Waters Associates.
Circle 686.

Photrex Solvents for Spectrophotome-
try includes 20 new solvents that brings
the total available in this line to 35. J. T.
Baker Chemical. Circle 687.

Standards Catalog features standards
and publications for a wide variety of ma-
terials and techniques. American Nation-
al Standards Institute. Circle 688.

Exploring Molybdenum and Tungsten
includes physical and mechanical proper-
ties and illustrates a number of applica-
tions for these materials. Amax Special-
ty Metals. Circle 689.

SelectaSol Solvent Selector System
describes a chromatographic system. It
includes hardware, instructions, and
suggested applications. Schleicher &
Schuell. Circle 691.
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PEAK-11...designed to help you
automate your laboratory
without telling you how to run it.

Some laboratory systems
only work one way. Butif you
need a system that handles a vari-
ety of tasks, the Digital PEAK-11
system is designed for you.

FLEXIBLE—PEAK-11 lets
you process raw data, reprocess
Feak data, storeit, update it, ana-

yze and file it, all while the sys-
tem is busy collecting data. In
fact, PEAK-11, with its own fore-
ground/background operatin,
software, lets you automatically
collect, process and simultane-
ously analyze data from up to

16 different ﬁeak-producing
devices, suchas GC, LC, AA, IR
and UV-VIS instruments.

INTERACTIVE —PEAK-11
also lets you control what you col-
lect. You set up your parameters
and Digital’s lab system will do
the rest. It handles tasks like per-
pendicular drop and tangential
skim, automatically. Wi
Digital’s multi-terminal BASIC,
you decide on the best way to
analyze and present the data.
This system provides simultaneous

l City

timesharing for your other general
computational needs.
ECONOMICAL — You can
get peak performance without
Fa ing high prices. A complete
-11 system with a proven
PDP-11/34 processor, twin disk
packs, and a terminal costs less
than $2,800 a channel (or you can
leasepurchase the system for
under $70 a month per channel).
EXPANDABLE —PEAK-11
is designed to grow as your lab-
oratory grows. You can start with
a basic system and expand later
up to 124K words of memory,
8 removable disks, more termi-
nals, and even a floating-point
processor.

Interested? If you really want
your lab to run at peak efficiency,
contact your nearest Digital sales
office to find out more about
PEAK-11. Or send the coupon to
Digital Equipment Corporation,

-4/M38, Marlborough, Mass.
01752; telephone 617-481-9511,
extension 6949 or 6942. European
headquarters: 81 route de !’ Aire,
1211 Geneva 26. Tel: 42 79 50.

In Canada: Digital Equipment of
Canada, Ltd.

dlilgliltlall
50,000 Computers Saving

Managers Millions.

[J Iaminterested. But my need is long-range. Please send me literature. I )

| L Taminterested. Please have a sales engineer contact me as soon as l d
possible.
Name Title l )
| Company Phone P
| Address _
State Zip } |

896
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Letfuce alone

Lettuce alone gets to be e
a boring diet, even for rab-

bits. As an alternative, ICN

offers 107 standard
laboratory research
diets. We'll also cus-
tom prepare any
other diet you spec- ;
ify. Or, we can pro- ¢ §
vide all the excel-
lent nutritional components
so you can prepare the diets
yourself. All phases of formula-
tion, mixing and pelleting are done

under rigid quality
control conditions.You're
assured of the very best
research diets available.
We'll meet your

needs from 5 to
500,000 Ibs. We've

been doing it for over

20 years. Give your
research animals a

break. Feed them NBCo.®
certified research quality
laboratory diets. Lettuce help
plan your requirements.

ICN Pharmaceuticals, Inc.

For more information, write or call collect: 216/831-3000
Life Sciences Group
26201 Miles Road

Cleveland, Ohio 44128 D1
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BOOKS RECEIVED

(Continued from page 1116)

Evolution of Crop Plants. N. W. Simmonds,
Ed. Longman, New York, 1976. xii, 340 pp.,
illus. $35.

Experimentation in Biology. An In-
troduction to Design and Analysis. W. J.
Ridgman. Halsted (Wiley), New York, 1976.
X, 234 pp. Paper, $10.95. Tertiary Level Biol-
ogy.

Festkorperphysik. Konrad Kreher. Vieweg,
Braunschweig, Germany, 1976. 224 pp., illus.
DM 22.80. Reihe Wissenschaft.

Financial Analysis and Business Decisions on
the Pocket Calculator. Jon M. Smith. Wiley-
Interscience, New York, 1976. xxiv, 318 pp.,
illus. $12.95. Wiley Series on Systems and
Controls for Financial Management.

First Inter-American Conference on Con-
servation and Utilization of American Non-
human Primates in Biomedical Research.
Lima, Peru, June 1975. Pan American Health
Organization, Washington, D.C., 1976. xx,
252 pp., illus. Paper, $8. Scientific Publication
No. 317.

From Neuron to Brain. A Cellular Approach
to the Function of the Nervous System. Ste-
phen W. Kuffler and John G. Nicholls. Si-
nauer, Sunderland, Mass., 1976. xiv, 490 pp.,
illus. Cloth, $18; paper, $12.

Fundamentals of Complex Analysis for Math-
ematics, Science, and Engineering. E. B. Saff
and A. D. Snider. Prentice-Hall, Englewood
Cliffs, N.J., 1976. xvi, 444 pp., illus. $18.75.

Fundamentals of Finite Mathematics. Rob-
ert L. Childress. Prentice-Hall, Englewood
Cliffs, N.J., 1976. xvi, 544 pp., illus. $12.95.

Gardening with Perennials. Month by
Month. Joseph Hudak. Quadrangle (New
York Times), New York, 1976. xvi, 398 pp.,
illus. + plates. $12.50. A Demeter Press
Book.

General Chemistry. William H. Nebergall,
Frederic C. Schmidt, and Henry F. Holtz-
claw, Jr. Heath, Lexington, Mass., ed. 5,
1976. xxii, 986 pp., illus. + index. $14.95.

Genetic Diversity and Human Equality. The-
odosius Dobzhansky. Basic, New York, 1976.
xii, 128 pp. Paper, $3.95. The John Dewey
Lecture, No. 13. Reprint of the 1973 edition.

Geologic Time. Don L. Eicher. Prentice-
Hall, Englewood Cliffs, N.J., ed. 2, 1976. viii,
152 pp., illus. Cloth, $7.95; paper, $4.25. The
Prentice-Hall Foundations of Earth Science
Series.

The Great Instauration. Science, Medicine
and Reform 1626-1660. Charles Webster.
Holmes and Meier, New York, 1976. xvi, 630
pp- $29.50.

The Handling of Chromosomes. C. D. Dar-
lington and L. F. La Cour. Revised by L. F.
La Cour. Halsted (Wiley), New York, ed. 6,
1976. 202 pp. + plates. $14.50.

Health and the Environment. John Lenihan
and William W. Fletcher, Eds. Academic
Press, New York, 1976. x, 166 pp., illus.
$14.50. Environment and Man, vol. 3.

Herbicides. Chemistry, Degradation, and
Mode of Action. Vol. 2. P. C. Kearney and D.
D. Kaufman, Eds. Dekker, New York, ed. 2,
1976. xiv + pp. 501-1036. $37.50.

Heteroaromatic Nitrogen Compounds. The
Azoles. K. Schofield, M. R. Grimmett, and B.
R. T. Keene. Cambridge University Press,
New York, 1976. x, 438 pp., illus. $49.50.

Historia de la Etnologia: Los Evolucionistas.
Angel Palerm. Centro de Investigaciones Su-
periores, Instituto Nacional de Antropologia
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¢ Historia, Tlalpan, Mexico, 1976. 214 pp. Pa-
per, $5. Historia de la Etnologia, 2.

Horizons in Clinical Pharmacology. Papers
from a symposium, Miami. Roger F. Palmer,
Ed. Dekker, New York, 1976. viii, 260 pp., il-
lus. $24.50. Modern Pharmacology-Tox-
icology, vol. 6.

How to Solve General Chemistry Problems.
C. H. Sorum and R. S. Boikess. Prentice-
Hall, Englewood Cliffs, N.J., ed. 5, 1976. xiv,
302 pp. Paper, $5.95.

The Human Pedigree. Anthony Smith.
McGraw-Hill, New York, 1976. 308 pp. Pa-
per, $3.95. Reprint of the 1975 edition.

In Search of Noah’s Ark. Dave Balsiger and
Charles E. Sellier, Jr. Sun Classic Books, Los
Angeles, 1976. vi, 218 pp. + plates. Paper,
$1.95.

Information Systems. Robert W. Llewellyn.
Prentice-Hall, Englewood Cliffs, N.J., 1976.
xvi, 348 pp., illus. $14.95.

Inorganic Biochemistry. Springer-Verlag,
New York, 1976. iv, 228 pp., illus. $27.90.
Topics in Current Chemistry, vol. 64.

Intercellular Communication in Plants. Stud-
ies on Plasmodesmata. B. E. S. Gunning and
A. W. Robards, Eds. Springer-Verlag, New
York, 1976. xvi, 390 pp., illus. $29.60.

International Zoo Yearbook. Vol. 16. P. J.
S. Olney, Ruth Biegler, and Pat Ellis, Eds.
Zoological Society of London, London, 1976.
xii, 484 pp., illus. Cloth, $26.40; paper,
$19.80.

Interplanetary Dust and Zodiacal Light. Pro-
ceedings of a colloquium, Heidelberg, Germa-
ny, June 1975. H. Elsidsser and H. Fechtig,
Eds. Springer-Verlag, New York, 1976. xii,
498 pp., illus. Paper, $16. Lecture Notes in
Physics, vol. 48.

The Intrapsychic Self. Feeling and Cogni-
tion in Health and Mental Illness. Silvano
Arieti. Basic, New York, 1976. xvi, 350 pp.
Paper, $4.95. Abridgment of 1967 edition.

Japanese International Biological Program.
University of Tokyo Press, Tokyo, 1975 (U.S.
distributor, International Scholarly Book
Services, Forest Grove, Ore.). 13 vols., illus.
Vol. 1, Comparative Studies on Human
Adaptability of Japanese, Caucasians and Jap-
anese Americans. S. M. Horvath, S. Kondo,
H. Matsui, and H. Yoshimura, Eds. xii, 184
pp. (Human Adaptability, vol. 1.) Vol. 2, An-
thropological and Genetic Studies on the Japa-
nese. S. Watanabe, S. Kondo, and E. Matsu-
naga, Eds. x, 338 pp. (Human Adaptability,
vol. 2.) Vol. 3, Physiological Adaptability and
Nutritional Status of the Japanese, Part A. H.
Yoshimura and S. Kobayashi, Eds. xii, 276
pp. (Human Adaptability, vol. 3.) Vol. 4,
Physiological Adaptability and Nutritional
Status of the Japanese, Part B. K. Asahina
and R. Shigiya, Eds. x, 250 pp. (Human
Adaptability, vol. 3.) Vol. 5, Gene Con-
servation. T. Matsuo, Ed. xvi, 230 pp. (Use
and Management of Biological Resources,
vol. 1.) Vol. 6, Adaptability in Plants. T. Mat-
suo, Ed. x, 218 pp. (Use and Management of
Biological Resources, vol. 2.) Vol. 7, Ap-
proaches to Biological Control. K. Yasu-
matsu and H. Mori, Eds. viii, 142 pp. (Use
and Management of Biological Resources,
vol. 3.) Vol. 8, Studies in Conservation of Nat-
ural Terrestrial Ecosystems in Japan, Part 1.
M. Numata, K. Yoshioka, and M. Kato, Eds.
X, 158 pp. Vol. 9, Studies in Conservation of
Natural Terrestrial Ecosystems in Japan, Part
2. M. Numata, K. Yoshioka, and M. Kato,
Eds. viii, 92 pp. Vol. 10, Productivity of Com-
munities in Japanese Inland Waters. S. Mori
and G. Yamamoto, Eds. viii, 436 pp. Vol. 11,
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Inkless writing
IS one good reason why a
Guiton chart recorder

IS your best buy

TRACE WIDTH

-
LIGHT | BOLD IGHT . 80LD
CHANNEL

Gulton’s inkless, dry writing recorders eliminate the
maintenance and bother of pressurized ink systems. They give
you what you should get from a chart recorder —
crisp, clean, no mess, dependable, reproducible writing.

nine more good reasons:

B Record Nearly Any Parameter —
Record volts, amps, temperature,
strain, AC to DC, log to DC, EKG
and more, simply by plugging in the
appropriate signal conditioner

B Change Parameters Quickly —
Gulton signal conditioners change
in seconds. Just pull out one, slide
in the other.

M Entirely Self-Contained — Unlike
other recorders, Gulton recorders
are entirely self-contained. Signal
conditioners are within the recorder
body . . . not hardwired to the re-
corder from a separate location.

B 125 Hz Frequency Response —
Get clear, smudge-free tracings
on each channel of signals up to
125 Hz

B Chart Speeds Variable Over a 200
to 1 Range — Eight pushbutton or
switch-selectable chart speeds from

0.5 to 200 mm/second are standard
on all recorder models.

B Superb Shock Resistance —
These recorders can really take it

withstanding shocks up to 15 g
for 11 milliseconds.

B Up to 8 Channels — Choose from
1, 2, 4, 6 or 8 channel models.

W Light Weight . . . Excellent Port-
ability — The 2-channel recorder
shown here weighs less than 30 Ibs
Our 4, 6 and 8-channel recorders
are equally portable

W Fast Delivery — Two weeks deliv-
ery on most models

New Catalog

Provides complete specifications on
all Gulton medium frequency re-
corders, as well as detailed
specifications on all standard signal
conditioners

on'

Measurement & Control Systems Division
Gulton Industries Inc., East Greenwich, Rhode Island 02818
401-884-6800 « TWX 710-387-1500
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See us at Wescon Booth 750-752.
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Everything you’ve
always wanted to know
about biological
supplies

The Mogul-ED Biology
Source Book
(Our best seller)

International
Edition

The Biology Source Book
from Mogul-ED

New, larger edition of the
Mogul-ED Biology Source Book
expanded to feature more than
4,500 items. Individual sections
covering: living materials,
preserved specimens,
microscope slides, audio visual
supplies, Kits, laboratory
equipment, glassware, chemicals,
osteological preparations,
anatomical models. All items
cross-indexed for easy reference.

The industry’s best-known
catalogue regularly used by
educators, researchers,
physicians, dentists, and
individuals in the health sciences.
Everything required for any life
science program — EIS, ESS,
PCP, MAPS, etc.

Use the coupon for your FREE
copy.

Please send along a copy of the
Mogul-ED Biology Source Book.

Name/Title

Institution

Street Address

City

State Zip

For fastest results, bug us with
your order on our toll-free e
number (800) 558-0216 "ﬂ"

Mogul£D

QUALITY PRODULTS

[
P. O. Box 2482
Oshkosh, Wisconsin 54901

Circle No. 58 on Readers’ Service Card

Crop Productivity and Solar Energy Utiliza-
tion in Various Climates in Japan. Y. Murata,
Ed. x, 244 pp. (Production Processes, vol. 1.)
Vol. 12, Nitrogen Fixation and Nitrogen
Cycle. H. Takahashi, Ed. viii, 162 pp. (Pro-
duction Processes, vol. 3.) Vol. 13, Ecological
Studies in Japanese Grasslands. M. Numata,
Ed. xii, 276 pp. The 13-volume set, paper,
$230.

Keeping Reptiles and Amphibians. Alfred
Leutscher. Scribner, New York, 1976. 164
pp., illus. $7.95.

Land-Grant Universities and Their Contin-
uwing Challenge. G. Lester Anderson, Ed.
Michigan State University Press, East Lan-
sing, 1976. viii, 354 pp. + tables. $15.

Landscaping the Saudi Arabian Desert.
Kathleen Kelly and R. T. Schnadelbach. De-
lancey Press, Philadelphia, 1976. x, 182 pp., il-
lus. $22.50.

Making Inequality. The Hidden Curriculum
of High School Tracking. James E. Rosen-
baum. Wiley-Interscience, New York, 1976.
xviii, 238 pp. $13.95.

The Management of Respiratory Care Ser-
vices. Roman L. Yanda. Projects in Health,
New York, 1976. vi, 248 pp. Spiral bound,
$14.50.

Maternofoetal Transmission of Immunoglob-
ulins. Proceedings of a symposium, Bangor,
Wales. W. A. Hemmings, Ed. Cambridge Uni-
versity Press, New York, 1976. xx, 462 pp.,
illus. $29.50. Clinical and Experimental Immu-
noreproduction, 2.

Mathematical Models for Environmental
Problems. Proceedings of a conference, South-
ampton, England, Sept. 1975. C. A. Brebbia,
Ed. Halsted (Wiley), New York, 1976. viii,
538 pp., illus. $39.50.

The Measurement of Interpersonal Values.
Leonard V. Gordon. Science Research Asso-
ciates, Chicago, 1975. xii, 122 pp. Cloth,
$9.50; paper, $6.50.

Men Who Dared the Sea. The Ocean Adven-
tures of the Ancient Mariners. Gardner Soule.
Crowell, New York, 1976. x, 262 pp., illus.
$9.95.

Methods for Ecological Bioenergetics. W.
Grodzinski, R. Z. Klekowski, and A. Duncan,
Eds. Blackwell, Oxford, England, 1975 (U.S.
distributor, Lippincott, Philadelphia). xiv, 368
pp., illus. Paper, $24. IBP Handbook No. 24.

Methods in Experimental Biology. Robert
Ralph. Halsted (Wiley), New York, 1976. viii,
142 pp., illus. Paper, $7.95. Tertiary Level Bi-
ology.

The Microbial World. Roger Y. Stanier, Ed-
ward A. Adelberg, and John L. Ingraham.
Prentice-Hall, Englewood Cliffs, N.J., ed. 4,
1976. xx, 872 pp., illus. $19.95.

Microbiological Laboratory Techniques. Ar-
nold I. Miller. Heath, Lexington, Mass.,
1976. xvi, 234 pp., illus. Spiral bound, $7.95.

Middle Mississippi Exploitation of Animal
Populations. Bruce D. Smith. University of
Michigan Museum of Anthropology, Ann Ar-
bor, 1975. xii, 234 pp., illus. Paper, $4. An-
thropological Papers, No. 57.

Occupational Safety, Health and Fire Index.
A Source Guide to Voluntary and Obligatory
Regulations, Codes, Standards and Publica-
tions. David E. Miller. Dekker, New York,
1976. Unpaged. $35. Occupational Safety and
Health, 1.

Okonomische Gesetze des Sozialismus und
ijhre Ausnutzung. Teil 3. Proceedings of a
meeting, Berlin, June 1974. Helmut Koziolek,
Ed. Akademie-Verlag, Berlin, 1975. 296 pp.
Paper, 18 M. Sitzungberichte der Akademie
der Wissenschaften der DDR, 12/3.

Personality and Educational Achievement.
F. D. Naylor. Wiley, New York, 1976. viii,
162 pp. Paper, $3.50. Educational Achieve-
ment.

The Philosophy of Karl Popper. Robert John
Ackermann. University of Massachusetts
Press, Amherst, 1976. xii, 212 pp. $15.

Poly(ethylene Oxide). F. E. Bailey, Jr., and
J. V. Koleske. Academic Press, New York,
1976. x, 174 pp., illus. $13.

Polypeptide Hormones. Molecular and Cel-
lular Aspects. Proceedings of a symposium,
London, July 1975. Elsevier/Excerpta Medi-
ca/North-Holland, New York, 1976. xii, 388
pp., illus, $27.75. Ciba Foundation Sympo-
sium 41 (new series).

Precipitation History of the Rocky Mountain
States. Raymond S. Bradley. Westview Press,
Boulder, Colo., 1976. xxii, 334 pp., illus.
$13.50. Westview Special Studies: Institute
for Arctic and Alpine Research—Studies in
High Altitude Geo-Ecology.

Preventive Medicine USA. Health Promo-
tion and Consumer Health Education. A Task
Force Report sponsored by the John E. Fo-
garty International Center and the American
College of Preventive Medicine. PRODIST
(Neale Watson), New York, 1976. viii, 256
pp. Paper, $4.95.

Primate Atherosclerosis. G. A. Gresham.
Karger, Basel, 1976. viii, 102 pp., illus. Paper,
$20. Monographs on Atherosclerosis, vol. 7.

The Principles and Techniques of Engineer-
ing Estimating. Granville Calder. Pergamon,
New York, 1976. x, 168 pp., illus. Paper, $6.

Principles of Seed Science and Technology.
L. O. Copeland. Burgess, Minneapolis, 1976.
xiv, 370 pp., illus. $14.95.

Proceedings of the Wingspread Conference
on Advanced Converters and Near Breeders.
Racine, Wis., May 1975. Pergamon, New
York, 1976. x + pp. 689-850, illus. $20.
Reprinted from Annals of Nuclear Energy,
vol. 2, Nos. 11/12.

Professionals in Chemistry: 1975. American
Chemical Society, Washington, D.C., 1976.
viii, 120 pp. Paper, $10; to members, $5.

Progress in Fatigue and Fracture. Freuden-
thal Anniversary Volume. Harold Liebowitz,
Ed. Pergamon, New York, 1976. vi, 300 pp.,
illus. $35. Originally published as a special is-
sue of Engineering Fracture Mechanics, vol.
8, No. 1.

Progress in Toxicology. Special Topics. Vol.
2. Gerhard Zbinden. Springer-Verlag, New
York, 1976. vi, 120 pp., illus. $7.40.

The Psychology of Teaching Methods. The
Seventy-fifth Yearbook of the National So-
ciety for the Study of Education, Part 1. N. L.
Gage, Ed. National Society for the Study of
Education, Chicago, 1976 (distributor, Uni-
versity of Chicago Press, Chicago). xii, 436
pp. $13.

Radio and Microwave Spectroscopy. David
J. E. Ingram. Halsted (Wiley), New York,
1976. viii, 168 pp., illus. $12.95.

Review of Research in Education. Vol. 3.
Fred N. Kerlinger, Ed. Published for the
American Educational Research Association
by Peacock, Itasca, Ill., 1975. vi, 306 pp.
$13.50.

Russell W. Porter. Arctic Explorer, Artist,
Telescope Maker. Berton C. Willard. Bond
Wheelwright, Freeport, Me., 1976. xiv, 274
pp., illus. $12.50.

Science and Civilisation in China. Vol. 5,
Chemistry and Chemical Technology. Part 3,
Spagyrical Discovery and Invention: Histori-
cal Survey, from Cinnabar Elixirs to Synthet-
ic Insulin. Joseph Needham with the collabo-
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Savant
Power
Supplies

25 VOLTS to 8000 VOLTS
up to 500 Milliamperes

largest selection

The Fucose Family

highest specific activity

For a wide variety of Scientific,
Laboratory, R & D applications.

Radioactive L-Fucose has been found to be a useful
precursor for studying the biosynthesis of glycoproteins,
especially those of the cell surface.

H
Acrylamide * Agarose Fucose, L-[56-*H}  NET-516 40-60Ci/mmol
. . Fucose, L-[6-3H]- NET-394 10-15Ci/mmol
Slab or Round Gel * Analytical Fucose, L-(156-H}- NET-296 1-5Ci/mmol
and Preparative Techniques. Fucose, D-[56-H)-  NET-521 40-60Ci/mmol
. ° * e . 1aC
Thin Layer ® Isoelectric * Gradient Fucose, L-“C(U)l-  NEC-685 180-250mCi/mmol
Electrophoresis * High Voltage Fucose,L-[1-“C]-  NEC-602 40-55mCi/mmol
— Plate or Tank Electrophoresis Guanosine diphosphate fucose, [fucose-4C(U)]-
s °op NEC-640  140-200mCi/mmol
Catalog/Price List Upon Request New England Nuclear

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

Savant Instruments, Inc.

NEN Canada Ltd.. Lachine, Quebec: NEN Ch Is GmbH, Di henhain, W. G
221 Park Avenue Hicksville, N.Y. 11801 (516) 935-8774 e ermicals Smbr, Drereichennan. W Sermany
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Circle No. 109 on Readers’ Service Card

as easy as
making vour
morning pot

of coffee

Just add water and
dehydrated medium to the
AgarMatic—set it and forget it. In 45
minutes or less, 3 liters of sterile agar is ready
for pushbutton dispensing, and no steam
supply is needed. The agar will automatically
be held at the pre-set dispensing temperature
until you are ready to use it. All types of agar
and nutrient broth can be sterilized under
perfectly controlled conditions.

Write for catalog AS3/59-76 . ‘

ag
\/| NEW BRUNSWICK SCIENTIFIC CO.,INC.
L _/ Box 606, New Brunswick, New Jersey 08903 + 201/846-4600
With NBS, Advanced Technology is a Way of Life.
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NEW
required
reading

for Clinical Chemists
from Waters Associates

Monitor Theophylline
in Adults, Children, and Neonates

8 page brochure de-
scribes theophylline as
a bronchodilator, its ef-
fective and toxic con-
centration ranges, vari-
ous assay methods,
and the advantages of
LC as a monitor of con-
e — centration.

Circle No. 122 on Readers’ Service Card

Monitor TheophyHine '

Drugs and Their Metabolites
in Biological Fluids

2 page discussion of
three types of drugs,
their separation and,
quantitation in serum,
plasma, or urine.

Druqunlmhnﬂu'

Circle No. 123 on Readers’ Service Card

High-Performance
Liquid Chromatographs

8 pg. illustrated bro-
chure gives complete
description of Waters'
High-Performance Lig-
uid Chromatographs for

all modes of liquid
chromatography.

Circle No. 124 on Readers’ Service Card

free from

phpeee,  #

O WATERS
ASSOCIATES

201 Maple Street, Milford, Ma 01757
Telephone (617) 478-2000

The Liquid Chromatography People
1162

ration of Ho Ping-Yi and Lu Gwei-Djen.
Cambridge University Press, New York,
1976. xxxvi, 482 pp. illus. + plates. $42.

Science and Epilepsy. Neuroscience Gains
in Epilepsy Research. James L. O’Leary and
Sidney Goldring. Raven, New York, 1976.
xvi, 288 pp., illus. $18.50.

Scientific and Engineering Problem-Solving
with the Computer. William Ralph Bennett,
Jr. Prentice-Hall, Englewood Cliffs, N.J.,
1976. xxii, 458 pp., illus. $17.95. Prentice-Hall
Series in Automatic Computation.

Seri Prehistory. The Archaeology of the
Central Coast of Sonora, Mexico. Thomas
Bowen. University of Arizona Press, Tucson,
1976. 120 pp., illus. Paper, $4.95. Anthropo-
logical Papers of the University of Arizona,
No. 27.

Sex, Society, and History. Vern L. Bul-
lough. Science History Publications (Neale
Watson), New York, 1976. x, 186 pp. Cloth,
$10; paper, $4.95.

Sexuality, Pairing, and Family Forms.
Duane Windemiller. Winthrop, Cambridge,
Mass., 1976. xii, 412 pp., illus. $10.95.

The Sirius Mystery. Robert K. G. Temple.
St. Martin, New York, 1976. xiv, 290 pp., il-
lus. + plates. $10.95.

XVIth International Congress of Logopedics
and Phoniatrics. Interlaken, Switzerland,
Aug. 1974. E. Loebell, Ed. Karger, Basel,
1976. xiv, 550 pp., illus. $72.75.

Sleep, Nutrition and Mood. A. H. Crisp and
E. Stonchill. Wiley, New York, 1976. x, 174
pp., illus. $15.95.

Solid State Pulse Circuits. David A. Bell.
Reston (Prentice-Hall), Reston, Va., 1976.
xii, 434 pp., illus. $16.95.

The Space-Gods Revealed. A Close Look at
the Theories of Erich von Daniken. Ronald
Story. Harper and Row, New York, 1976. xx,
140 pp., illus. $7.95.

Steel Production. Processes, Products, and
Residuals. Clifford S. Russell and William J.
Vaughan. Published for Resources for the Fu-
ture by Johns Hopkins University Press, Balti-
more, 1976. xx, 328 pp. $16.50.

Strange Artifacts. A Sourcebook on An-
cient Man. Vol. M-2. Compiled by William R.
Corliss. The Sourcebook Project, Glen Arm,
Md., 1976. vi, 288 pp., illus. In looseleaf bind-
er, $7.95.

Structured Programming in APL. Dennis P.
Geller and Daniel P. Freedman. Winthrop,
Cambridge, Mass., 1976. xxii, 324 pp. Paper,
$8.95. Winthrop Computer Systems Series.

Suicidology. Contemporary Developments.
Edwin S. Shneidman, Ed. Grune and Strat-
ton, New York, 1976. xviii, 572 pp. $27.50.
Seminars in Psychiatry.

Sweeteners. Issues and Uncertainties. Pro-
ceedings of a forum, Mar. 1975. National
Academy of Sciences, Washington, D.C.,
1975. viii, 260 pp., illus. Paper, $8.

Les Syndromes de Disconnexion Calleuse
chez ’Homme. Papers from a colloquium,
Lyon, 1974. F. Michel and B. Schott, Eds.
Available froml F. Michel; Hépital Neurolo-
gique, Lyon, 1976. 416 pp., illus. cloth.

A System of Complete Medical Police. Selec-
tions from Johann Peter Frank. Translated
from the third German edition (Vienna, 1786).
Erna Lesky, Ed. Johns Hopkins University
Press, Baltimore, 1976. xxiv, 470 pp. $18.50.

A Technology of Reading and Writing. Vol.
1, Learning to Read and Write: A Task Analy-
sis. Donald E. P. Smith. Academic Press,
New York, 1976. xii, 164 pp., illus. $9.95.
Educational Psychology.

Theory and Practice of Events Research.

Studies in Inter-Nation Actions and Inter-
actions. Edward E. Azar and Joseph D. Ben-
Dak, Eds. Gordon and Breach, New York,
1975. xxii, 304 pp. $34.50.

A Theory of Group Structures. Kenneth D.
Mackenzie. Gordon and Breach, New York,
1976. Two volumes. Vol. 1, Basic Theory.
xviii + pp. 1-266, illus. + index. $17.50. Vol.
2, Empirical Tests. xvi + pp. 267-494, illus. +
index. $15.50. The set, $28.

The 2 x 2 Game. Anatol Rapoport, Melvin
J. Guyer, and David G. Gordon. University of
Michigan Press, Ann Arbor, 1976. x, 462 pp.,
illus. $14.50.

Umweltbiophysik. Papers from a meeting,
Kiihlingsborn, Oct. 1973. Roland Glaser,
Kurt Unger, and Manfred Koch, Eds. Aka-
demie-Verlag, Berlin, 1976. iv, 316 pp., illus.
74 M. Abhandlungen der Akademie der Wis-
senschaften der DDR.

Waste Recovery by Microorganisms. Papers
from a meeting, Kuala Lumpur, Malaysia,
May 1972. Ministry of Education, Malaysia,
Kuala Lumpur, 1975 (U.S. distributor, Uni-
pub, New York). xii, 222 pp., illus. Paper,
$12,

Water and Plants. Hans Meidner and David
W. Sheriff. Halsted (Wiley), New York, 1976.
x, 148 pp., illus. Paper, $5.95. Tertiary Biol-
ogy Series.

The Web of Adaptation. Bird Studies in the
American Tropics. David W. Snow. Quad-
rangle (New York Times), New York, 1976.
xiv, 176 pp., illus. $8.95. A Demeter Press
Book.

Women and World Development. An Anno-
tated Bibliography. Mayra Buvini¢ with Cheri
S. Adams, Gabrielle S. Edgcomb, and Maritta
Koch-Weser. Prepared under the auspices of
the American Association for the Advance-
ment of Science and published by Overseas
Development Council, Washington, D.C.,
1976. xii, 162 pp. Paper, $2.50.

Women and World Development. Papers
from a AAAS seminar, Mexico City, June
1975. Irene Tinker and Michéle Bo Bramsen,
Eds. Prepared under the auspices of the Amer-
ican Association for the Advancement of Sci-
ence and published by Overseas Development
Council, Washington, D.C., 1976. xii, 228 pp.
Paper, $3.50.

World Modeling. A Dialogue. C. West
Churchman and Richard O. Mason, Eds.
North-Holland, Amsterdam, and Elsevier,
New York, 1976. xvi, 164 pp., illus. Paper,
$12.50. North-Holland/TIMS Studies in the
Management Sciences, vol. 2.

Book Order Service

A Science Book Order Service, based on
the Books Received column, has been es-
tablished. It is scheduled for each issue in
which there is a Readers’ Service Card. To
order any of the books listed, circle the cor-
responding number on the Readers’ Service
Card (pages 1066A and 1162A); the participat-
ing publisher(s) will ship the title(s) ordered
and send you a bill.

Advances in Carbohydrate Chemistry and
Biochemistry. Vol. 32. R. Stuart Tipson and
Derek Horton, Eds. Academic Press, New
York, 1976. xii, 440 pp., illus. $42. To order
this book circle No. 415 on Readers’ Service
Card

Advances in Chemical Physics. Vol. 34. 1.
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Sigma is pleased to offer —

CYTOCHALASINS

The Cytochalasins (Greek cytos, cell; chalasis, relaxation) are a group of ex-
tremely interesting fungal metabolites, related by structure and biological ac-
tivity. Cytochalasins A, B and F are metabolites of He/minthosporium derma-
tiodeum."* Cytochalasins C and D are isomeric metabolites of Metarrhizium
anisopliae,® Cyochalasin E is a metabolite of Rosellinia necatrix.’

Discovered in 1964, Cytochalasins share a number of unusual, interesting and
characteristic effects on the cell and are becoming increasingly important as
research probes in cytology. Cytochalasin B (Phomin) has been the most
readily available and has been used in the vast majority of reported experi-
ments so far,

Major biological effects observed include:
1. Inhibitien of cytoplasmic cleavage but not nuclear division to yield bi-
nucleate, or eventually multinucleate cells. 4,5
2. Reverslble inhibition of peripheral and internal cell movement on a glass
surface’ on treatment with Cytochalasin B, an effect best observed by
time-lapse cinematography.*:>
3. Induction of nuclear extrusion within minutes of Cytochalasin treat-
ment.* Cytochalasin E is unique in producing a “halo” around the nu-
cleus more often than nuclear extrusion.
The Cytochalasins also sxert inhibitory effects on phagocytosis; platelet aggre-
gation and clot retraction;® glucose transport;” thyroid secretion;'® and re-
lease of growth hormone ! Cytochalasin D (ngos;)unn A)® has been shown
to be an antibiotic'? possessing antitumor activity.'
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Additional references are available on request.

The following Cytochalasins are now available:

Product No.| Name 1 mg 5 mg 10 mg 50 mg

€ 6637 | CYTOCHALASIN A | $10.80 | $36.00 | $60.00 -
C6762 | CYTOCHALASINB [ $ 6.50 | $21.50 | $36.00 [ $150.00
€ 0138 | CYTOCHALASINC | $13.50 | $45.00 | $75.00 -
€ 0263 | CYTOCHALASIND | $13.50 | $45.00 | $75.00 -
€ 6887 | CYTOCHALASINE | $10.80 | $36.00 | $60.00 -

C.1.F. Anywhere via Airmail.
Hopefully we will be able to offer Cytochalasins F, H, and J later this year.
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Jb a ﬂ[eaziwze Doing Business With gtqma/

The Resserch Leborstories of

5 | EM /" N\CHEMICAL COMPANY

P.O. BOX 14508 - SAINT LOUIS, MISSOURI 63178 U.S.A

MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE

Distributed through
HOMA LONDON Chem Co Ltd + Norbiton Station Yard Kingston upon Thames Surrey %12 78R England
Tetlephone Ol 549 3171 (Reverse Charges:

SIGMA Chemie GmbH MUNCHEN * 0 8014 Neubiberg Isarstrasse 14 W Germany
Telephone 089 60 70 03 (Reverse Charges)
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j The cleaners for|
jcritical cleaning

FOR CRITICAL CLEANING IN
I HOSPITALS, LABS AND INDUSTRY. I

ALCONOX detergents come first when it comes to critical
cleaning. The scientific detergents preferred by scientists for

over 30 years. Simply add to water. Easily cleans glassware,
porcelain, plastic, rubber, metal instruments and components. I

LIALCONOX®

For manual cleaning and ultrasonic
washers. Powder form, odorless. High
sequestering power, mild pH, anionic,
helps decontaminate radioactive
surfaces.

ALCONOX® IS CONVENIENTLY
PACKAGED IN VARIOUS SIZES

[] LIQUI-NOX®

The perfect liquid detergent.
Phosphate-Free! For manual cleaning
and ultrasonic washers. Specified for
cleaning components and processing
equipment. ALCONOX efficiency in
liquid form.

LIQUI-NOX® IS CONVENIENTLY
PACKAGED IN VARIOUS SIZES

1
1
i
|
1
i
|
i
§ CALCOJET®
1
i
i
1
1
1
1

For mechanical washers. Powder form.
Protects mechanical parts of washing
machines, keeps circulating lines and
pumps free and clear. Prevents
water-spotting. Minimum foaming action.
ALCOJET® IS CONVENIENTLY
PACKAGED IN VARIOUS SIZES

L1 ALCOTABS®

Effervescent tablets for cleaning Pipettes
and Test Tubes. Makes syphon-type
rinsers into automatic washer/rinsers.
ALCOTABS® CONVENIENTLY PACKAGED

Box of 100 Tablets Carton of 6 Boxes x 100
Tablets.

I need help from a Specialist. Send me free samples of the ALCONOX
getertg);ents checked as well as literature, packing, prices, and list of
istributors.

NAME TITLE

INSTITUTION/FIRM

I ADDRESS
. _STATE

I ALCONOX, INC.

215 Park Avenue South, New York, N.Y. 10003
The first name in cleaning for hospitals, labs and industry.
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NEW

Pharmacia
Peristaltic
Pump P-3

A compact pump
electronically
controlled for

constant

liquid flows

in
chromatography
and gradient
formation

You can

obtain three different flow rates
at the same time through the
three individually tensioned
pumping channels

change tubes in seconds with the
snap-in cassette

forget about pulsation thanks to
the large driven rollers

rely on a constant motor speed,
electronically compensated for
load and temperature

use any flow rate between 0.6
and 400 ml/h per channel with
the same gear box

e reverse the flow instantly

¢ push for

maximum flow and
clear pump lines rapidly

For free descriptive literature,
write or call:

Pharmacia Fine Chemicals
Division of Pharmacia, Inc.
Piscataway, New Jersey 08854
Phone (201)469-1222

Pharmacia
Fine Chemicals

0
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Prigogine and Stuart A. Rice, Eds. Inter-
science (Wiley), New York, 1976. xii, 324 pp.,
illus. $28.95. To order this book circle No. 416
on Readers’ Service Card

Advances in Chemical Physics. Vol. 35. 1.
Prigogine and Stuart A. Rice, Eds. Inter-
science (Wiley), New York, 1976. x, 358 pp.
$29.75. To order this book circle No. 417 on
Readers’ Service Card

Advances in Information Systems Science.
Vol. 6. Julius T. Tou, Ed. Plenum, New York,
1976. xiv, 210 pp., illus. $25. To order this
book circle No. 418 on Readers’ Service Card

Biophysical and Physiological Systems Analy-
ses. Based on Lectures to Graduate Students.
Erol Basar. Addison-Wesley, Reading,
Mass., 1976. xviii, 430 pp., illus. Cloth,
$24.50; paper, $12.50. To order this book
circle No. 419 on Readers’ Service Card

Cancer Enzymology. Proceedings of a sym-
posium, Miami, Jan. 1976. J. Schultz and F.
Ahmad, Eds. Academic Press, New York,
1976. xiv, 348 pp., illus. $15. Miami Winter
Symposia, vol. 12. To order this book circle
No. 420 on Readers’ Service Card

The Ceaseless Wind. An Introduction to the
Theory of Atmospheric Motion. John A. Dut-
tion. McGraw-Hill, New York. 1976. xx, 580
pp.. illus. $25. To order this book circle No.
454 on Readers’ Service Card

Cell Division in Higher Plants. M. M. Yeo-
man, Ed. Academic Press, New York, 1976.
X, 542 pp., illus. $41. Experimental Botany,
vol. 7. To order this baok circle No. 455 on
Readers’ Service Card

Current Topics in Membranes and Trans-
port. Vol. 8. Felix Bronner and Arnost Klein-
zeller, Eds. Academic Press, New York,
1976. xii, 272 pp., illus. $28.50. To order this
book circle No. 421 on Readers’ Service Card

The Early History of the Earth. Proceedings
of a NATO Advanced Study Institute, Leices-
ter, England, Apr. 1975. Brian F. Windley,
Ed. Wiley-Interscience, New York, 1976. x,
620 pp., illus. $45. To order this book circle
No. 422 on Readers’ Service Card

Erosion by Liquid Impact. George S. Spring-
er. Scripta, Washington, D.C., and Halsted
(Wiley), New York, 1976. xx, 264 pp., illus.
$27.50. To order this book circle No. 423 on
Readers’ Service Card

Filtering in the Time and Frequency Do-
mains. Herman J. Blinchikoff and Anatol 1.
Zverev. Wiley-Interscience, New York, 1976.
Xviii, 494 pp., illus. $27.50. To order this book
circle No. 424 on Readers’ Service Card

Frontiers of Astrophysics. Eugene H. Av-
rett, Ed. Harvard University Press, Cam-
bridge, Mass., 1976. x, 554 pp., illus. Cloth,
$20; paper, $8.95. To order this book circle
No. 425 on Readers’ Service Card

A History of Clinical Psychology. John M.
Reisman. Irvington, New York, and Halsted
(Wiley), New York, 1976. x, 420 pp. $15.95.
Revision of The Development of Clinical Psy-
chology. The Century Psychology Series. To
order this book circle No. 426 on Readers’
Service Card

Horizons in Biochemistry and Biophysics.
Vol. 2. E. Quagliariello, F. Palmieri, and
Thomas P. Singer, Eds. Addison-Wesley,
Reading, Mass., 1976. xviii, 340 pp., illus.
Cloth, $15; paper, $7.75. To order this book
circle No. 427 on Readers’ Service Card

Hyperactivity. Research, Theory, and Ac-
tion. Dorothea M. Ross and Sheila A. Ross.
Wiley-Interscience, New York, 1976. xiv, 386
PP, illus. $18.95. Wiley Series on Personality
Processes. To order this book circle No. 428
on Readers’ Service Card

Hypothalamus and Endocrine Functions.
Proceedings of a symposium, Quebec City,
Sept. 1975. Fernand Labrie, Joseph Meites,
and Georges Pelletier, Eds. Plenum, New
York, 1976. xii, 508 pp., illus. $32. Current
Topics in Molecular Endocrinology, vol. 3.
To order this book circle No. 429 on Readers’
Service Card

International Review of Cytology. Vol. 45.
G. H. Bourne, J. F. Danielli, and K. W. Jeon,
Eds. Academic Press, New York, 1976. xii,
424 pp., illus. $36.50. To order this book circle
No. 430 on Readers’ Service Card

Introduction to Geophysical Prospecting.
Milton B. Dobrin. McGraw-Hill, New York,
ed. 3, 1976. x, 630 pp., illus. $19.95. To order
this book circle No. 431 on Readers’ Service
Card

Introductory Economic Statistics. Anne C.
Mayes and David G. Mayes. Wiley, New
York, 1976. x, 224 pp., illus. Cloth, $15.95; pa-
per, $8.50. To order this book circle No. 432
on Readers’ Service Card

Invertebrate Tissue Culture. Applications in
Medicine, Biology, and Agriculture. Proceed-
ings of a conference, Mont Gabriel, Quebec,
Canada, June 1975. Edouard Kurstak and
Karl Maramorosch, Eds. Academic Press,
New York, 1976. xviii, 393 pp., illus. $21. To
order this book circle No. 433 on Readers’
Service Card

Language and Perception. George A. Miller
and Philip N. Johnson-Laird. Belknap Press
of Harvard University Press, Cambridge,
Mass., 1976. xii, 760 pp. $20. To order this
book circle No. 434 on Readers’ Service Card

Managing High-Technology Programs and
Projects. Russell D. Archibald. Wiley-Inter-
science, New York, 1976. x, 278 pp., illus.
$18.95. To order this book circle No. 435 on
Readers’ Service Card

Managing Innovation. Edwin A. Gee and
Chaplin Tyler. Wiley-Interscience, New
York, 1976. xvi, 268 pp., illus. $19.95. Wiley
Series on Systems and Controls for Financial
Management. To order this book circle No.
436 on Readers’ Service Card

Metallogeny and Global Tectonics. Wilfred
Walker, Ed. Dowden, Hutchinson and Ross,
Stroudsburg, Pa., 1976 (distributor, Halsted
[Wiley], New York). xvi, 416 pp., illus. $27.
Benchmark Papers in Geology, vol. 29. To or-
der this book circle No. 437 on Readers’ Ser-
vice Card

Microbiology in Agriculture, Fisheries and
Food. Papers from a symposium, Aberdeen,
Scotland, July 1974. F. A. Skinner and J. G.
Carr, Eds. Academic Press, New York, 1976.
xvi, 274 pp., illus. $22.75. The Society for Ap-
plied Bacteriology Symposium Series No. 4.
To order this book circle No. 438 on Readers’
Service Card

Pharmacology of Behavior and Memory. R.
Yu. II'yuchenok. Translated from the Russian
edition (Novosibirsk, 1972). Hemisphere,
Washington, D.C., and Halsted (Wiley), New
York, 1976. viii, 216 pp. $22.50. To order this
book circle No. 439 on Readers’ Service Card

The Physics and Chemistry of Minerals and
Rocks. Proceedings of a NATO Advanced
Study Institute, Newcastle upon Tyne, En-
gland, Apr. 1974. R. G. J. Strens, Ed. Wiley-
Interscience, New York, 1976. xvi, 698 pp., il-
lus. $45. To order this book circle No. 440 on
Readers’ Service Card

Practical Electron Microscopy for Biologists.
Geoffrey A. Meek. Wiley-Interscience, New
York, ed. 2, 1976. xxii, 528 pp., illus. $34. To
order this book circle No. 441 on Readers’
Service Card
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anargy:

Use, Conservation, and Supply

Interested in understanding the energy problems we
face, in finding practical solutions to these problems?
Then you're sure to want a personal copy of this AAAS
Science Compendium. It presents a collection of
authoritative articles that originally appeared in Science
during 1973-4. The knowledge embodied in this collec-
tion of articles can be of considerable help in under-
standing the problems and in pointing the way toward
practical solutions to the modes of supply and utiliza-
tion of energy.

Edited and with an introduction by Philip H. Abelson.
Retail price: $12.95 casebound, $4.95 paperbound

$4.45 paperbound

Send orders to:

2¥7) /AAS Dept. B4
% 1515 Massachusetts Ave., N.W.
Washington, D. C. 20005

(Please allow 6 to 8 weeks for delivery)

AAAS member price, prepaid only: $11.95 casebound,

+

For Studies on
the Causes of Cancer

[6-*H] Benzo [a] pyrene TRK. 501
20-30 Ci/mmol
[7,10-*C] Benzo [a] pyrene CFA. 471
5-15m Ci/mmol
[G-*H] Benzo [a] pyrene TRK. 66
5-20 Ci/mmol
Polonium-210 PDS. 1

earle
_p Amersham/S

AN ACTIVITY OF G. D. SEARLE & CO. AND THE RADIOCHEMICAL CENTRE

In Canada:

2636 S. Clearbrook Drive 400 Iroquois Shore Road

Arlington Heights, IL 60005  Qakville, ONT
(416) 844-8122
Toll-free (1-800-261-5061)

(312) 593-6300
Toll-free (800-323-9750)

Circle No. 85 on Readers’ Service Card

- Qiympﬂs wmtili*y X
ﬂmsm microscopy. 1

mrcrescopy useage.
~ Whether your ﬂmescem
in tmnmned light, reflected light
 phase contrast, interference contrast or photo-
micrography, you can be sure that when it comes t
fiuorescence, you can come to Olympus
i We'd like to give you a demonstration l‘ight in

~ your own lab. Write: Olympus Corporation of
America, 2 Nevada Dr., New Hyde Park, N.Y. 11040.
~ In Canada: W. Carson Co Tad., 321 Don Park Rd.,
- Mafkham Ontario, L3R, !CZ Canm

THERE'S ONE WORD
OLYMPUS

FOR FLUORESCENCE MiCROSC()

Circle No. 130 on Readers’ Service Card
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The Record Proves . . .

For those who expect more

in FT NMR
Spectrometers
...It's JEOL

Low Cost —

Routine '*C System

The FX60 features:

= 3C/'H Dual Frequency 10,
5, 2mm V.T. Probes

= (LPCS) Light Pen Control System

= Built-in Proton-HOMO/HETERO

Mg iy
i luuum:;:m
Wy |

= 12 bit AD/DA for increased dynamic range
= INTERNAL and EXTERNAL locking modes
= 8, 16 and 32K word data collection

= Built-in Read/Write Cassette System
m 3F 31P 15N extensions are available

decoupler
u RF crystal filter detection system

Comprehensive 60 and

100 MHz Systems

The FX60Q & FX100 features:

= (DQD) DIGITAL Quadrature
Detection System

= Dual Frequency variable
temperature probes

» 4-channel DIGITAL phase
shifters (DPS)

= Comprehensive
auto-stacking system

= Computer based pulse
programmer

= CPU Expandable to 65K
words (MOS)

= 2-channel 12 Bit AD/DA

® Typ/spin locking system

= Disc storage systems

Analytical Instruments,Inc. = Multi-Frequency HOMO

. NJ 07016

» Multi-Frequency observation

Circle No. 49 on Readers’ Service Card

HETERO decoupling capabilities

ONCE A POLICYHOLDER,
ALWAYS A POLICYHOLDER...

But Do We Have Your Correct Address?

If you've had no communications from us lately—no Annual
Report, no Blue and Yellow Slip Report of Premiums and
Benefits for 1975—it's probably because your current address
is not in our files. Please help us by filling in the coupon
below and mailing it to TIAA-CREF.

Remember, you own your TIAA-CREF retirement annuities,
and the benefits accrued therein, for life—even if you become
employed outside of higher education. Please inform us
whenever your address changes—it could be very important
to you, and your loved ones. Thank you.

TIAA-CREF
730 Third Avenue
New York, NY 10017

ATTENTION: ADDRESS CENTER

Please print all information and send to:

POLICYHOLDER NAME

NO. AND STREET

cITY ' STATE ’ ZIP

SOCIAL SECURITY NO. I DATE OF BIRTH y CONTRACT NO.

SIGNATURE
S76
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The Problem of Life. An Essay in the Ori-
gins of Biological Thought. C. U. M. Smith.
Halsted (Wiley), New York, 1976. xxiv, 344
pp., illus. $19.75. To order this book circle
No. 442 on Readers’ Service Card

Proceedings of the San Diego Biomedical
Symposium. Vol. 15. San Diego, Calif., Feb.
1976. James Ingram Martin, Ed. Academic
Press, New York, 1976. xxii, 432 pp., illus.
$35. To order this book circle No. 443 on
Readers’ Service Card

Progress in Bioorganic Chemistry. Vol. 4. E.
T. Kaiser and F. J. Kezdy, Eds. Wiley-Inter-
science, New York, 1976. xiv, 290 pp., illus.
$24.95. To order this book circle No. 444 on
Readers’ Service Card

Progress in Drug Metabolism. Vol. 1. J. W.
Bridges and L. F. Chasseaud, Eds. Wiley-In-
terscience, New York, 1976. xiv, 286 pp., il-
lus. $24. To order this book circle No. 445 on
Readers’ Service Card

Proteolysis and Physiological Regulation.
Proceedings of a symposium, Miami, Jan.
1976. D. W. Ribbons and K. Brew, Eds. Aca-
demic Press, New York, 1976. xviii, 410 pp.,
illus. $15.50. Miami Winter Symposia, vol.
11. To order this book circle No. 446 on Read-
ers’ Service Card

Quantum Theory of the Solid State. Student
Edition. Joseph Callaway. Academic Press,
New York, 1976. xiv, 830 pp., illus. Paper,
$19.50. To order this book circle No. 447 on
Readers’ Service Card

Radioecology and Energy Resources. Pro-
ceedings of a symposium, Corvallis, Ore.,
May 1975. Colbert E. Cushing, Jr., Ed. Dow-
den, Hutchinson and Ross, Stroudsburg, Pa.,
1976 (distributor, Halsted [Wiley], New
York). xxii, 402 pp., illus. $25. The Ecological
Society of America Special Publication No. 1.
To order this book circle No. 450 on Readers’
Service Card

Schooling and Achievement in American So-
ciety. Papers from seminars, Oct. 1971 to May
1973. William H. Sewell, Robert M. Hauser,
and David L. Featherman, Eds. Academic
Press, New York, 1976. xxviii, 536 pp. $24.
Studies in Population. To order this book
circle No. 448 on Readers’ Service Card

Stress and Anxiety. Vol. 3. Papers from a
conference, Oslo, Norway, June 1975. Irwin
G. Sarason and Charles D. Spielberger, Eds.
Hemisphere, Washington, D.C., and Halsted
(Wiley), New York, 1976. xiv, 366 pp. $18.95.
The Series in Clinical and Community Psy-
chology. To order this book circle No. 449 on
Readers’ Service Card

Studies in Neurolinguistics. Vol. 1.
Haiganoosh Whitaker and Harry A. Whita-
ker, Eds. Academic Press, New York, 1976.
xvi, 308 pp., illus. $22.50. Perspectives in
Neurolinguistics and Psycholinguistics. To or-
der this book circle No. 456 on Readers’ Ser-
vice Card

Substitute Natural Gas. Manufacture and
Properties. W. L. Lom and A. F. Williams.
Halsted (Wiley), New York, 1976. xviii, 244
pp. $35. To order this book circle No. 451 on
Readers’ Service Card

Surface Water Sewerage. Ronald E. Bart-
lett. Halsted (Wiley), New York, 1976. viii,
118 pp., illus. $17.50. To order this book circle
No. 452 on Readers’ Service Card

Syntax and Semantics. Vol. 6, The Gram-
mar of Causative Constructions. Papers from
a conference, Los Angeles, May 1974
Masayoshi Shibatani, Ed. Academic Press,
New York, 1976, xx, 498 pp. $26.50. To
order this book circle No. 453 on Readers’
Service Card
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