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Emancipate
your time...

System 9100

New HP Stat-Pac Maks

Your Personal Statistician

You have some tough decisions

to make. The data is ready but the
big computer is booked up for the
rest of the day. An educated guess
is too risky. What to do? Put the
decision-making power of statistical
analysis on your desk or bench.
The HP System 9100 Computing
Calculator puts answers to
important questions just a touch
away — no need to wait for the
services of a programmer or wait

in line to get on the big computer.

The new Stat-Pac, latest addition

to the 9100 software, contains 100
applied statistical programs that you
use for decision-making in every
field, from business to scientific

research. Areas covered are
general statistics, distribution
functions, test statistics, curve
fitting, harmonic analysis, sampling
theory, analysis of variance,
operations research, and reliability
and quality control. These programs
are formated and ready for entry
into your 9100. For instantaneous
entry, store often-used programs
on the exclusive magnetic card.
Since many of these programs
include the HP 9125A X-Y Plotter,
you will be free from tedious (and
inefficient) hand plotting of

graphs and charts.

How's this for a vital statistic?
Users tell us that the System
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9100 is solving 58% of their
problems for $1.11 per computing
hour. Lease, rent, and purchase
options available. For further
information, or to arrange a
“hands-on” demonstration at your
desk, write: Hewlett-Packard, P.O.
Box 301, Loveland, Colorado 80537
In Europe: Hewlett-Packard, 1217
Meyrin-Geneva, Switzerland.
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HEWLETT@ PACKARD

HP CALCULATOR SYSTEM 9100



There are a few people who need more resolution than
the 7A they can get from the world’s easiest-to-operate
electron microscope.

But they pay for it.
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They pay for it in inconve-
nience, in lost time, and in
money, But for most re-
searchers and teachers
there’s no need to pay this
kind of toll. The capability
of the new Zeiss EM9S-2 to
distinguish fine structures,
and the distortion-free mag-
nification range of 700X to
60,000X, are more than is
required. And, if you're a
member of this majority, you
can earn perpetual dividends
in time and convenience
from the EM9S-2. Look at
some of its features:

(1) The unequalled fully au-
tomatic camera system.

No other electron micro-
scope, even very compli-
cated ones costing over twice
as much, can match it. Every-
thing is automatic . . . from
the selected area electron
densitometer all the way
through to the negative num-
bering and changing system

. . . and it all works at the
touch of just one lever.
(2) The foolproof airlock.

It lets you change speci-
mens in less than 10 sec-
onds, with one hand, sitting
down, and in darkness.

(3) The small size.

It’s compact, takes up
little room, and has all con-
trols at your fingertips.

(4) The low cost.

It's the Volkswagen of
electron microscopes, de-
signed for everyday use.

For the full story and
the complete specifications,
write for our illustrated book-
let “How to Operate the
World's Easiest-to-Operate
Electron Microscope.”

Carl Zeiss, Inc., 444 Fifth
Ave., New York, N.Y. 10018.

Nationwide service.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DALLAS, DENVER, HOUSTON, KANSAS CITY,
LOS ANGELES, PHILADELPHIA, PHOEN!X, SAN FRANCISCO, SEATTLE, WASHINGTON, D.C.
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Jet plane superimposed on the surface
of the sun; contrails are visible (lower
right hand corner). Photograph was
taken by solar telescope fitted with
complex optical filter. All light except
a very narrow band in the visible spec-
trum is filtered out. Since the sun is
comprised primarily of hydrogen gas,
the filter normally admits only the hy-
drogen alpha line (656 angstroms) in
the red portion of the spectrum. The
photograph was taken at this setting.
The solar telescope is used in NASA’s
program to study solar flare activity.
[Pennsylvama State University, Uni-



Now you can
change applications

without changing
X-Yrecorders.

For the first time you can buy a single X-Y recorder
that will handle every application you've got. With
unbeatable dynamic performance. You simply plug
in a2 module and your recorder capabilities expand
with your needs. It’s state-of-the-art performance
that you’ll ind only in Hewlett-Packard’s high
speed X-Y recorders. )

Plug-ins include dc coupler, preamplifiers, offset
units and attenuators. Filters, time bases, null
detectors, ac-dc converters —two plug-ins per axis.
You can plot X-T, Y-T and discrete analog data.
Perform closed loop point plotting at rates up to
3000 plots per minute. All this at a slewing speed of
30 in/sec and acceleration of better than 1500
in/sec?. And Autogrip electrostatic paper holddown
noiselessly holds any size paper to the platen. Quick-
change disposable pens, standard on both models,
keep operation clean and simplify color changes.

Both recorders are completely solid-state for
outstanding reliability. Guarded circuits eliminate
the effects of ac and dc common mode noise when
recording from thermocouples, strain gages and
similar low voltage sources. In fact there isn’t one
item that contributes to superior performance that
you won't find in these recorders. Yet the 815" x 117
7034 A costs just $1295; the 11”7 x 17”7 7004B costs
$1395. Plug-in prices start at $25.

Your Hewlett-Packard field engineer can show
you how to record all your measurements on one
X-Y recorder. Call him, or write to Hewlett-
Packard, Palo Alto, California 94304; Europe: 1217
Meyrin-Geneva, Switzerland.
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The Portable Cryogenic Container

you need Is here.
Check appropriate [_] for more information.

RESEARCH DEWARS:

two complete lines

from Union Carbide.

One line provides a considerably lower evap-
oration rate than the other. Select the one

that’s best for your lab job; they're priced
accordingly. Rugged, lightweight, made to

CRYOGENIC REFRIGERATORS:
for dependable storage

There are LINDE refrigerators for every need, including
portable ones ranging in size from 10 to 50 liters. Speci-
mens can be refrigerated up to 60 days without a liquid
nitrogen refill. Also available: larger stationary units for

quality specifications.

Evaporation rate
(liters per day)
Capacity

(liters) 30
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30

immersion storage or vapor-phase refrigeration. D
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HEAVY-DUTY
VACUUM VESSELS:
wont break or explode
These ruggedly constructed,
metal-walled vessels are ideal
for handling small quantities
of liquid nitrogen in the lab.
Unlike glass-walled dewars,
they cannot explode  during
use. No need to wrap them
with cloth to protect against
flying glass. Cost? No more
than comparable glass dewars.

[
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BIOLOGICAL
SHIPPER:

rugged, lightweight
aluminum

A nonspillable refrigerator-
shipper for transporting bio-
logicals at cryogenic tempera-
tures. Assures prime condition
of contents on arrival. D

Foam plastic neck
plug

Specimen holder
cavity

Porous specimen
holder saturated
with absorbed
liquid nitrogen

Plastic inner con-
tainer
lation

Aluminum outer
container
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LINDE Super Insu-

STORAGE AND

TRANSFER CONTAINER:
large, portable

The largest portable liquid nitrogen con-
tainer available. Convenient for storing
and transporting fluids. Weighs only
130 Ibs. when full. Easily handled by a
single laboratory technician.

Accessories are available for withdrawal
of liquid nitrogen at low and medium
pressure without tipping the container.
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Check boxes for more information and mail

this page to:

UNION CARBIDE CORPORATION

LINDE DIVISION

DEPT. $-1, P.O. BOX 766
RADIO CITY STATION
NEW YORK, N.Y. 10019

LINDE and UNION CARBIDE are registered
trademarks of Union Carbide Corporation

Name

Title

UNION

CARBIDE

Company

Address

CRYOGENIC PRODUCTS
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Announcing a scanning electron microscope that puts scanning capability within reach of
every laboratory. JSM-S1 from Jeolco. [ Jeolco's new S1 scanning electron microscope. Which puts
quality, high-volume scanning capability in only 3 x 4 feet of laboratory floor space. [J Our unique way of getting
right down to the surface of specimens. [ At a price you can afford. With TV scan to help you quickly find the
area you're looking for. Continuous magnification from 19 to 100,000X with direct display readout in 8 fixed steps.
0 And guaranteed resolution of 250 angstroms. [J With a unique goniometer stage tilting —5 to +45°, 360°
continuous rotation. Air locks. 4 x 5" Polaroid camera. And a fully automatic vacuum system. [J With color-coded
controls that work like people do. So the JSM-S1 is far simpler to learn and operate. [ With completely solid-
state modular design that provides high reliability and low maintenance. With a solid-state high-voltage power
supply built right into the column. [0 Which all helps make the Jeolco S1 compact. And simple. 1 Give it a little
room in your lab. [0 Never will so many owe so much to so little. [J For details, please write Jeolco (U.S.A.) Inc.,

477 Riverside Avenue, Medford, Massachusetts 02155, Telephone (617) 396-6021. , 7
Putting
the70’s

into
focus.
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From Auger to x-ray

The most comprehensive
analytical capabilities you can buy
in a scanning electron microscope

Unquestionably, a scanning electron micro-
scope's analytical capabilities begin with its
resolution. With an Ultrascan SEM, 100A
has been achieved ; we guarantee 200A.

Magnification range is important, too.
With Ultrascan, it's 10-100,000X.

For research, however, you may need a
great deal more. For example, suppose you
want to know the sample’'s composition.
Auger analysis gives you the composition of
the first 10A of the sample’s surface, for Z=3
and beyond. X-ray analysis (with a cooled
Si(Li) detector) gives you the bulk composi-
tion of the sample for Z greater than 10.

With Ultrascan, both detectors can be
incorporated into the chamber for simultane-
ous, total analysis of the sample.

Different samples call for different modes
of operation. With Ultrascan, you can look
at backscattered electrons, transmitted elec-
trons, secondary electrons, induced current,

Circle No. 9 on Readers’ Service Card

absorbed current, cathodoluminescence, or
phaotovoltage.

You'd probably prefer not to be restricted
in the size of the sample you investigate.
Ultrascan has the largest chamber around:
16 liters internal capacity. It will accept
samples up to 9" long. With smaller sam-
ples, you can put in a stage with X, Y, and
Z travel, tilt, and rotation. Or stuff it full of
instruments.

If you have the facilities available, you may
even want to interface your Ultrascan to
automated controllers, or to a computer.
All we need say about that is, when you're
ready, we're ready.

A no-nonsense piece of literature describes
Ultrascan and its myriad accessories in
detail. To get your copy, write to Ultrascan

Company, 18530
South Miles Park-
way, Cleveland,

Ohio 44128. Or

telephone (216)

663-5006.

ultrAscan

4762
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For laboratories that

9

don

1t need an ‘expensive’
~ top loader. yet can’'t use
~a‘cheap’one... '

The new rtorius 1100.

Only *425.

Why pay for an expensive balance your lab may
not really need? Why buy slower and cruder equip-
ment that doesn't meet today's standards? Sartorius
solves the dilemma with its new Series 1100 top-
loaders — the first balances to bridge the gap
between modern design and low price.

At only $425, the Series 1100 offers many feo-
tures usually found only on more expensive, sophis-
ticated weighing instruments. For example: all-digital
readout; results in less than 3 seconds; wide-range
mechanical taring; fast, easy operation with no
weights to handle and not even any dialing of built-
in weights. It's a torsion-type balance, and the
optical scale covers the entire weighing range.

Available in three different capacity/accuracy

ratios—1000g/0.1g,200g/0.015g and 100g/0.01g
—these new, reasonably priced balances are ideal
for a variety of applications, from student use and
research to quality control weighings.

if you're in the market for a new balance for
weighing in the range from less than 100 grams up
to 1500 grams, you really ought to find out more
about the new Series 1100. We'll be happy to send
you complete literature and our free 52-page
catalog. Just write: Sartorius Division, Brinkmann

. Instruments, Cantiague Rd., Westbury, N.Y. 11590.

sartni)rius balances



STUDY THEM
WHERE THEY LIVE.

Olympus announces the only scope made specifically
for marine biology research.

Somebody finally put it all together: spe-
cially computed water-immersion Achro-
mat objectives (10X, 20X, 40X plus a 4X dry
scanning objective), with a massive base that
offers 0.0005mm sensitivity and a built-in
Koehler substage illuminator. That somebody is
Olympus. And nobody else. As you would expect,
we call this new model our Marine Biology Re-
search microscope, because it's ideal for that
science as well as parasitology and pollution
control, bacteriology, entomology and any other
science requiring study of aquatic microorgan-
isms in their original environment.

Like all Olympus microscopes, this model
is part of a flexible, modular system of
optics and accessories which allow its
easy conversion to virtually any micro-
scopic or photographic application.

For one example, you can have it with
binocular or trinocular heads (with adjustable
interocular spacing and diopter adjustment); or with
inclined or upright monocular and Duomax dual-viewing
teaching heads, as shown.

Any way you want a marine biology scope, you want it
from Olympus.

Olympus
Marine Biology Research Scope

."h‘f‘ OLYMPUS CORPORATION OF AMERICA
.f‘ $PRECISION INSTRUMENT DIVISION / DEPT. §
WS+ 2 Nevada Drive, New Hyde Park, N.Y. 11040
Send information on:
O The Olympus Marine Biology Research microscope.
[0 The complete Olympus Line.
My applications include:

Name

Title

Organization

Address

City State Zip
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see how
Clearly

you can see
how deep
our new
cage

is?

You're looking through our new
deep plastic cage for rodents. It clearly
anticipates new public law
requirements. It all adds up to new
convenience for you: More room under
the feed hopper. More usable floor
space for your research animals. Or
more room for additional animals.

It's from Lab Products, Inc., a new
company of experienced people with
new ideas for your animal care needs.
We offer a broad-line of plastic cages,
accessories, bedding (e.g., ab-sorb-dri®),
and special animal care systems.

We've got them all in a new catalog.
For your copy, write or phone Doug
Anderson, Lab Products, Inc.,

633 Midland Avenue, Garfield, N.J.
07026. Phone: 201-478-3000.

lab products
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whom I felt would “stay with it "longest.
In this situation the long-term value of
the commodity determines its price, not
the immediate value. Lab directors just
don’t want and won’t pay the same
prices for people whom they suspect
have a high chance of leaving.

I tried this letter out on a female
colleague. On the dead-run out of her
lab and over the crash of flying Erlen-
meyers I caught her riposte: “You ham-
merhead, the lower survival rate is the
result of the dollar discrimination!”

DEMOREST DAVENPORT
Department of Zoology,
University of California,
Santa Barbara 93106

Those who have written so vehement-
ly about disparity between pay for men
and women employees (particularly sci-
entists) have not considered the employ-
er’s side of the coin. In buying the serv-
ices of any equipment, mechanical, ani-
mal, human, or otherwise, the purchaser
must consider return on his investment
relative to initial cost, upkeep, depreci-
ation, and perhaps other factors with
which cost accountants are most famil-
iar.

When hiring a scientist, male or fe-
male, the employer must look to the fu-
ture. What is the productive life expec-
tancy of the individual? What is the
probable productivity of that person in
terms of what the employer wants? How
much will the individual cost per unit
of output? And, could some other pro-
curable person give comparable or more
satisfactory service at the same or a
cheaper per-unit cost? In view of the
apprenticeship required for maximum
productivity on most jobs, probable ab-
senteeism, retirement and disability
benefit costs, and so forth, these are
valid considerations. Some years ago I
found that some employers would not
consider “common labor” beyond age
40. Their reason: It costs too much for
retirement benefits for the time ahead
that they can do this type of work.

I have seen no data comparing the
relative per-life-unit-output cost of men
and women in science, nor in any other
occupation. I have heard that (i) most
young women work only until they can
find husbands; (ii) most mothers are en-
grossed with their families and not with
their jobs; (iii) women are of uncertain
tenure because their husbands move;
(iv) pregnancy and parturition decrease
the working woman’s usefulness on the

job; (v) women are not as dedicated to

getting ahead as men are and, conse-
quently, are not worth as much; and

(vi) women cause more friction and
conflict than men.

During the past few years I have
been instrumental in hiring several psy-
chologists—men and women. My frus-
trating experience is that women and
neophyte male psychologists are not
good risks for employment in a com-
munity mental health program outside
a large city. They don’t stay long enough
to become effective. They’re looking for
“a place to jump”—one with more *‘so-
cial advantages” and opportunity to
start at the top of their profession.

I suggest that scientists come up with
better predictive measures of lifetime
professional output—also with short-
term expectancies—before they become
too exercised at what they cannot prove
to be discrimination. What we see as
discrimination may in fact prove eco-
nomically and socially justifiable. There
is no virtue in preferential treatment
of a minority because it is a minority
and may have been discriminated
against. .
MiLTON B. JENSEN
1405 Jacobson Circle,

Sun City Center, Florida 33570

DDT Proponents Challenged

The counterattack by pesticide manu-
facturers and their associates in defense
of DDT charges environmentalists with
being “emotional” and ‘“hysterical” in
their efforts to curtail the use of DDT
(Letters, 27 Nov.).. Lykken, formerly
with Shell Chemical Company, speaks
of “the emotional oratory about the
apparent decline of certain species of
birds. . . .” Nevertheless, the literature
reveals abundant documentation by
competent scientists on the inhibition
of avian reproduction by DDT, the
mechanisms involved, and their delete-
rious impact on populations of carniv-
orous birds (7). Unsupported charges
that this work is “emotional oratory”
are themselves indications of irration-
ality, yet they continue to appear in
the popular media and as letters to
editors of journals. If Lykken or his
colleagues have any evidence from
scientific studies showing that DDT has
not caused the declines of these birds,
they have certainly kept it a closely
guarded secret. Until they publish such
evidence in the scientific literature,
most scientists will continue to believe
the numerous refereed research studies
they have already seen, rather than un-
supported rhetoric.

SCIENCE, VOL. 171



The First Family of Fluorescence Instrumentation

AMINCO-BOWMAN
SPECTROPHOTOFLUOROMETER (SPF)

This famous research ‘‘workhorse” per-
forms either fluorescence or phosphores-
cence studies by a simple interchanging
of cell compartments, Sensitivity: one part
per trillion, quinine sulfate, when excited
at 250 or 350nm. Resolution: less than
Inm. Cell compartment and lamp housing
provide means to maintain optimum tem-
perature for sample and lamp. Less Noise:
low ripple power supply reduces arc
wander. Energy-corrected Spectra Acces-
sory compensates for spectral dependence
of components. Applications include: fluor-
escence probes, enzyme assays, phos-
phorescence studies, thin-layer chroma-
tography, physical chemistry measurements.

AMINCO SPF-1000 HIGH PERFORMANCE
SPECTROPHOTOFLUOROMETER
Features: High Resolution: 0.2nm with
digital readout; Bandpass of .2, .5, 1, 2,
5, 10, 20 and 40nm. Monochromator wave-
length range: 200-1000nm; Spectrum:
starting wavelength of 200, 300, 400, 500,
600, 700, 800 or 900nm and spectral width
of 100, 200 or 400nm may be selected
by front panel switches. Spectra may also
- be displayed as a function of wavenumber.
Large up-front sample compartment. Ac-
cessories are on adaptor plates for simple
slip-on mounting. Ellipsoidal Condensing
System included. Unit accepts 500w xenon
lamp. Solid-state blank-subtract Photo-
multiplier Microphotometer allows use of
any side-on or end-on photomultiplier tubes.
Photometer responds to phenomena having
lifetimes as short as 5 microseconds, al-
lowing the SPF-1000 to be used as a precise
phosphorescence lifetime instrument.

AMINCO SPF-125 A direct reading spectrofluorometer
designed especially to perform standard fluorometric
determinations. Two monochromators for independent set-
ting of excitation and emission wavelengths eliminate the
guesswork and bother of filter combinations. Disc-mounted
fixed slits allow resolution to be adjusted from 1.5 to 44
nm; 85-watt high-pressure mercury lamp is utilized for its
high intensity, line-source characteristics. Ideally suited
to standard Procedures, clinical tests and teaching. Other
features include: parts-per-trillion sensitivity for quinine
sulfate; wavelength range of 200 to 800 nm, each mono-
chromator; utilizes an S4 tube with a response beyond
600 nm. SPF-125S available with Xenon lamp and auto-
matic scanning capability.

AMINCO FLUORO-MICRO-
PHOTOMETER Direct-reading
Filter Fluorometer serves as
a Turbidimeter, colorimeter,
phosphorimeter, nephelom-
eter and liquid-flow moni-
tor and alarm. Permits rapid,
quantitative sequential an-
alysis. of samples whose
luminescence characteristics
are known with printed or
meter readout. Solid-state
blank-subtract model provides
for adjustable voltage to the
PM tube, ranging from 300
to 1000v within 0.01%. These
features provide greatly in-
creased sensitivity and sta-
bility.

AMERICF\N |NS1-RUMENT COMPANY At the forefront of spectroluminescence technology since its inception,

DIVISION OF TRAVENOL LABORATORIES, INC., Silver Spring, Maryland 20910
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like the S&S$ series of
great RIBBON ash-
free filter papers

“Ribbon’’ means only one thing to a chemist. it
means the S&S trademark for its series of highest
grade filter papers for use in quantitative analysis.
S&S grades are identified by color on the box.
Scientists who use these analytical working tools
claim they are the highest quality, best perform-
ing, lowest ash quantitative filter papers on the
market. Select from these premium Ribbon grades.

No.589
GREEN

No. 589
BLACK

Rapid. Soft. Loose tex-
ture. For coarse and
gelatinous ppts.

creased retention with-
out loss of filter speed.

No. 589 No. 589
WHITE BLUE .
RIBBON RIBBON 4
Medium speed and re- Dense, Highly retentive.
tention. Quantitative Filtration of crystalline
gravimetric analysis. materials.
n‘uﬁ&s'g‘sg'
ibbon oeries
No. 589 ‘Ash-Free Filter
RED Papers-world’s -
RIBBON finest, but no,

price premium

High wet-strength, For
very fine precipitates.

MAIL
COUPON FOR
FREE
SCHLEICHER & SAMPLER
SCHUELL CO.,
KEENE.N.H.

Please send the analytical filter paper
sampler which includes black, white and
blue high grade analytical filter papers;
plus Conversion Table,

NAME:.

ADDRESS:.

CITY:.

STATE e 2iP: —_—
- §C 712
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White-Stevens, formerly with Ameri-
can Cyanamid, threatens that without
DDT and the like there will be disease,
losses of food crops, and devastation
of forests from' “vast hordes of flies,
fleas, mosquitoes, cockroaches, ter-
mites, and - myriad other -annoying
household and home garden insects.”
Again, this and many similar sweep-

DDT proponents are entirely unsup-
ported. How did we survive before
1945? The ‘insignificance of DDT in
food production is demonstrated by its
use on less than 1 percent of the food
crop acreage in the United States (2),
and its nearly complete elimination
from use in California, our richest and
most prolific food producing state.
Voluminous documentation indicates
that. ¢rop: yields are maintained and
often “increased, not decreased, by in-
tegrated  control programs that use less
insecticide and"no DDT (3). It is a
matter of record that no insect pest
problem has been eliminated by in-
secticides, and, in fact, that many have

pest outbreaks, and pest resistance that

1 follow the dissemination of broad spec-

- trum poisons (3).
It is curious that DDT proponents
have not availed themselves of the

against DDT continues to be published
in the scientific,literature almost week-
ly. Nevertheless, the number of pro-
DDT: letters suggests that there must
be something to support them. Since
_the Enyironmental Defense Fund and
“other organizations have undertaken
litigation against DBDT in several fed-
eral courts, DDT proponents will have
ample opportunity to have their evi-
dence heard in an impartial forum
where its validity can be tested by
cross-examination. It is unfortunate
that the DDT proponents who speak
so frequently in the media have so far
avoided any role in this litigation, thus
maintaining secrecy around the evi-
dence for their position.
CHARLES F.. WURSTER
. JERRY L. MOSSER
Marine Sciences Research Center
State University of New York,
Stony Brook 11790 o
EpwiNn H. BATTLEY
ALBERT D, CARLSON
Joun M. EMLEN
RoBERT E. SMOLKER
Division of Biological Sciences,

State University of New York

ing statements by a few highly vocal

been caused by these chemicals—by
::| the target pest resurgences, secondary

Extra thick. Provides in-

normal channels for publication of -
‘| scientific information, while evidence'
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Lykken states: “Even if one accepts
the emotional oratory about the appar-
ent decline of certain species of birds
and fish . . . and about the presence of
DDT residues in mothers’ milk, the
fact remalns that there is not any evi-
dence, emotional or not, of harm to
man and his. useful animals - [italics
added] from the legitimate use of DDT
and other persistent chlorinated insecti-
cides despite widespread, high-volume
-use for over 20 years.”

Population declines of the brown
pelican and the peregrine falcon are
well documented. Hatching failure due
to thin eggshells associated with DDT
residues in the parent birds is also well
documented. It is irresponsible to imply
that these findings are simply emotional
allegation. The italicized statement re-
veals an arrogance that I do not share.
Can anyone decide which animals are
useful and which are not?

It is true that DDT substitutes that
are cheap and readily available are hard
to find. This does not mean Ithat non-
persistent, safe, more selective materials
are not known. We have several pesti-
cides that are much more toxic to in-
sects and yet are nonpersistent and

" safe to use. None is as cheap as DDT

and most are not readily available, but
this is our fault for waiting so long to
work on the problem.

DDT is no longer used by the U.S.
Forest Service to combat defoliating
insects and there is no need or effort to
reinstate it that I am aware of. We
have more effective and safer substi-
tutes. One of these is Zectran. The
safety of this compound to birds, mam-
mals, and fish has been intensively
studied. It is much more toxic than
DDT to every insect species we have
tested; the amount needed for control
of the spruce budworm, for example,
is only 0.15 pound (68 grams) per acre
compared to 1 pound of DDT. Other
materials that we are working with
are even more toxic to destructive in-
sects though not hazardous to nontarget
animals, but they are not yet registered
or available,
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If Sweden has had to resort to DDT
ito control destructive forest insects, I
suspect they are not actively working
on substitute materials.

DonaLD C. SCHMIEGE
Insecticide Evaluation Project, USDA
Forest Service, Post Office Box 245,
Berkeley, California 94701

. . . Predator insects in a normal biotic
situation, or in one unaltered to any
great extent by man, are animals use-
ful to man and these are known to
have been destroyed by DDT and other
‘persistent chlorinated pesticides. . . .

Some animals regarded as useful .to
man have, in certain areas, lost their
usefulness. One example is the coho
salmon of Lake Michigan: in a short
period during the spring of 1969 the
VFDA seized 35,000 pounds of these
fish because they were found to con-
tain levels of DDT dangerous to man
(Science, 23 May 1969, p. 936). A
similar situation occurred about a year
ago with mackerel caught off Califor-
nia. What is most shocking is that be-
cause of the persistence and relative
insolubility of DDT it will continue
to build up in the oceans for the next
decade or so even if its use were
stopped today.

Ricuarp K. Hose

10335 Stonydale Drive,
Cupertino, California 95014

Psychologists’ Preprint Plans

Constance Holden (25 Dec., p. 1385)
reports statements attributed to David
"Grant, editor of the Journal of Experi-
mental Psychology, as follows: “Grant

. . says that the APA journal, the
American Psychologist, accords virtu-
ally no space to those who wish to
criticize NISP or offer alternative ways
-of improving the information system.”

This is not the case. The AP has
never refused to publish critical articles
on the NISP program. I assume that
Grant was referring to the only two
manuscripts received in this office on
this subject. In one case the manuscript
was withdrawn by the author almost
immediately after the manuscript was
submitted; and in the other case, dur-
ing the course of correspondence with
the author, he advised me that the arti-
cle would appear as an editorial in an-
other journal and was not suitable for
publication as a paper.

It would have been so easy for
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Miss Holden to check the facts with the
editor of the American Psychologist
before her article was published.
CHARLES S. GERSONI
American Psychologist, American
Psychological Association, 1200 17th
Street, NW, Washington, D.C. 20036

Constance Holden has made an hon-
est attempt to capture the essence of
APA’s program for a National Infor-
mation System for Psychology (NISP),
and the opposition to it by some mem-
bers of the association. ... Her errors of
fact are relatively minor; for example,
APA has never contemplated “com-
puterized distribution of tape cassettes
and films.” Dean Kenneth E. Clark
(University of Rochester, College of
Arts and Sciences), chairman of APA’s
communications committee, can pro-
vide accurate factual material on which
the reader can make his own evaluation
of the program.

More distressing in her report is the
dearth of positive suggestions for the
improvement of the APA communica-
tions program. The program’s critics,
first Jane Loevinger {(Science, 27 Feb.
1970, p. 1228), and now David
Grant, seem—at least as reported—to
be avoiding substantive discussion. Both
display a surprising lack of knowledge
of the way in which their association
functions. Projects are not designed and
put into action at the whim and fancy
of staff members in any of APA’s pro-
grams. In the communications program,
for example,”a ten-member governing
committee duly elected by the council
of representatives of the association
reviews, criticizes, frequently initiates,
and always authorizes the implementa-
tion of a project. It then continuously
monitors and evaluates such projects.
When major policy is involved, the
issue goes to the board of directors for
its decision, and all other major APA
boards and committees are kept in-
formed by briefings at their scheduled
meetings.

Suggestions of dark and sinister plots
(the machinations of “cabals,” accord-
ing to Loevinger) make titillating read-
ing, as do denunciations of unspecified
“half-witted schemes.” As with most ad
hominem arguments, however, neither
is particularly useful in solving the
manifold and important problems of
scientific information exchange in psy-
chology.

KENNETH B. CLARK
American Psychological Association,
Washington, D.C. 20036
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No other projector performs like
the Pradovit® Color slide projec-
tor...because it’s the only projec-
tor built like a Leica®.

You can count on the Pradovit to
give back exactly what you put in
... brightly, brilliantly, honestly.
Made with the same precise and
meticulous care that has earned
Leica its coveted reputation, the
Pradovit stands alone as the only
projector built like a fine camera.

See your slides in an entirely new
light...your Leica specialist has
one ready for you.

E. LEITZ, INC. Rockleigh, N.J. 07647
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This Brush Multipoint recorder
is 16 times faster
than conventional multipoints.
And you can change its mode
by turning a dial.

High speed. And exceptional versa-
tility. ;

These are two big reasons why the
Brush 816 Multipoint Recorder goes
right to the head of its class. .

It scans and displays up to 8 chan-
nels of data 16 times faster than con-
ventional multipoints. And that
means maximum information at low- -
est cost per channel.

The dial at upper left gives you
fingertip selection of operating
mode; multipoint sampling, intensi-
fied sampling (for channels of high
dynamic content), or continuous
single channel recording. Presenta-
tion is rectilinear ona4%2"” grid while
traces are clear and easy-to-read.
Paper is stack-to-stack Z-folded and
tucks neatly into a catch drawer be-
low the writing table. And there’s a
pushbutton choice of 12 chart

_ speeds.

The 816 adapts to a wide range of
data sources and handles both high
and low level inputs. A series of op-
tional signal conditioners provides
almost unlimited input flexibility.

Typical applications include: tem-
perature dispersion vs. flow; pres-
sure distribution within a vessel;
structural stress analysis; dye dilu-
tion studies; chemical analysis; pa-
tient monitoring; machine or auto-
motive dynamics. And many more.

At first chance, take a good look at
the Brush 816 Multipoint Recorder.
You’ll get so much more . . . but you
won’t pay more to get it. Write:
Brush Division, Gould Inc.,, 3631
Perkins Avenue, Cleveland, Ohio
44114, or Rue Van Boeckel 38, Brus-
sels 1140 Belgium.

GDULD BRUSH
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Nobody Ever Dies of Overpopulation

Those of us who are deeply concerned about population and the
environment—*“econuts,” we’re called—are accused of seeing herbicides
in trees, pollution in running brooks, radiation in rocks, and overpopu-
lation everywhere. There is merit in the accusation.

I was in Calcutta when the cyclone struck East Bengal in November
1970. Early dispatches spoke of 15,000 dead, but the estimates rapidly
escalated to 2,000,000 and then dropped back to 500,000. A nice round
number: it will do as well as any, for we will never know. The nameless
ones who died, “unimportant” people far beyond the fringes of the
social power structure, left no trace of their existence. Pakistani parents
repaired the population loss in just 40 days, and the world turned its
attention to other matters.

What killed those unfortunate people? The cyclone, newspapers said.
But one can just as logically say that overpopulation killed them. The
Gangetic delta is barely above sea level. Every year several thousand
people are killed in quite ordinary storms. If Pakistan were not over-
crowded, no sane man would bring his family to such a place. Eco-
logically speaking, a delta belongs to the river and the sea; man obtrudes
there at his peril.

In the web of life every event has many antecedents. Only by an
arbitrary decision can we designate a single antecedent as “cause.”
Our choice is biased—biased to protect our egos against the onslaught
of unwelcome truths. As T. S. Eliot put it in Burnt Norton:

Go, go, go, said the bird: human kind
Cannot bear very much reality.

Were we to identify overpopulation as the cause of a half-million
deaths, we would threaten ourselves with a question to which we do
not know the answer: How can we control population without recourse
to repugnant measures? Fearfully we close our minds to an inventory
of possibilities. Instead, we say that a cyclone caused the deaths, thus
relieving ourselves of responsibility for this and future catastrophes.
“Fate” is so comforting.

Every year we list tuberculosis, leprosy, enteric diseases, or animal
parasites as the “cause of death” of millions of people. It is well known
that malnutrition is an important antecedent of death in all these
categories; and that malnutrition is connected with overpopulation. But
overpopulation is not called the cause of death. We cannot bear the
thought.

People are dying now of respiratory diseases in Tokyo, Birmingham,
and Gary, because of the “need” for more industry. The “need” for
more food justifies overfertilization of the land, leading to eutrophica-
tion of the waters, and lessened fish production—which leads to more
“need” for food. .

What will we say when the power shuts down some fine summer
on our eastern seaboard and several thousand people die of heat prostra- -
tion? Will we blame the weather? Or the power companies for not
building enough generators? Or the econuts for insisting on pollution
controls?

One thing is certain: we won’t blame the deaths on overpopulation.
No one ever dies of overpopulation. It is unthinkable.

—GARRETT HARDIN, University of California, Santa Barbara
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For a new litter and for mother, too. Purina
Laboratory Chow will help her nurse her
young into valuable laboratory stock.
Purina knows what it takes to build strong
arrivals and formulates to meet specific
needs. Nutrition is our business. We'd like
to make our business your business. Stop
by or call your local Purina dealer at the
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JUST PUBLISHED ...

INTERMEDIATE ALGEBRA: Structure and Use

Raymond A. Barnett, Merritt College. 416
pages, $9.95, January 1971.

Integrates and extends the essentials of a
modern elementary course in the first six
chapters. Intermediate courses with differing
emphasis can be achieved by combining these
first six chapters with portions of the last
four which are independent of one another.
Sets, real numbers, and functions—and math-
ematical structure—postulational approach
and field properties, are emphasized.

TECHNIQUES IN PARTIAL
DIFFERENTIAL EQUATIONS

Clive R. Chester, Polytechnic Institute of
Brooklyn. 464 pages, $14.95, January 1971.

The presentation is based on geometrical
and/or physical ideas. It is not a theorem-
proof book, and pedagogical methods take
precedence. For the applied scientist there is
considerable emphasis on motivation.

ALGEBRA AND TRIGONOMETRY

Gordon Fuller, Texas Technological College.
560 pages, $10.50, January 1971.

The concept of a set and the axioms of a
field are introduced early. The simplicity and
clarity of the author's writing, emphasis on
analytic trigonometry with attention to com-
putational trigonometry, and effective use of
color to aid understanding are important fea-
tures.

PRECALCULUS MATHEMATICS

Kenneth Henderson, University of lllinois,
Zalman Usiskin, The University of Chicago,
and Wilson Zaring, University of lllinois. 480
pages (tent.), $10.00 (tent.)), January 1971.

The first part of the text reviews material the
student has previously covered from ap-
proaches designed for best calculus prepara-
tion. Careful exposition and a wide variety
of problems provide the reader with under-
standing and skill .in employing operations
and manipulating symbols.

McGraw-Hill Book Company

330 West 42nd Street New York, New York 10036
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quality scientific tools . . . write Shandon Scientific Company, Inc.,
515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District).
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port and coordination. It was also em-
phasized that as acceptable microbial
control may prove more difficult to
achieve with respect to vectors than to
many agricultural pests, it would be un-
wise to extrapolate experience from eco-
nomic entomology directly to public
health entomology. Insect pathologists
thus sequire guidance from .public health
entomologists with respect to conditions
of vector suppression necessary to in-
terrupt the transmission of various dis-
eases.

It was unanimously agreed that
pending the development of practical
microbial and integrated techniques of
vector control we must continue to de-
pend heavily upon carefully used pesti-
cides. Notwithstanding this, it was
pointed out that at least some alterna-
tives to chemical control are already on
hand—in particular the use of larvivo-
rous fish in ecologically acceptable ways
and “old-fashioned” sanitational meth-
ods. Until we have effective microbial
procedures and other essentially novel
control techniques, every effort should
be made to ensure that full advantage is
taken of these immediately available
supplements and alternatives to chem-
ical pesticides, in the interest of mov-
ting positively toward methodologies
combining maximum vector suppres-
sion and interruption of vector-borne
disease transmission with the least pos-
sible harm to the environment.

MARSHALL LAIRD
Department of Biology, Memorial
University of Newfoundland,
St. John’s, Newfoundland, Canada

Notes

1. The term vectors is broadly interpreted herein
as meaning “arthropods of public health im-
portance.”

2. Among participants the following made brief
presentations as indicated: J. D. Briggs (inter-
national coordination), E. U, Canning (proto-
zoa), H. C. Chapman (field trials of entomo-
pathogens), C. M. Ignoffo (industrial produc-
tion), M. Laird, chairman (fungi), E. L.
Reeves (bacteria), D. W. Roberts (fungal
toxins), T. W. Tinsley (viruses), C. Vago
(viruses), and H. E. Welch (nematodes).

3. They may even perhaps contribute to auto-
cidal control, through disease-induced sterility
or lowering of fecundity.

Forthcoming Events
March

8—12. Pollution Control Exposition and
Conf., Los Angeles, Calif. (G. D. Clayton,
Soc. of Manufacturing Engineers, 20501
Ford Rd., Dearborn, Mich. 48128)

13-17. California Medical Assoc., Ana-
heim. (R. L. Thomas, CMA, 693 Sutter
St., San Francisco, Calif. 94102)

14-17. International Anesthesia Re-
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search Soc., 45th, Bal Harbour, Fla. (B.
B. Sankey, 3645 Warrenville Center Rd.,
Cleveland, Ohio 44122)

14-17. American Assoc. of Dental
Schools, Chicago, Ill. (B. F. Miller, III,
AADS, Room 1610, 211 E. Chicago Ave.,
Chicago 60611)

14-17. National Conf. on Higher Edu-
cation, 26th annual, Chicago, Ill. (K.
Smith, American Assoc. for Higher Edu-
cation, 1 Dupont Circle, NW, Washing-
ton, D.C. 20036)

15-16. Aerospace Electronics Symp.,
Canadian Aeronautics and Space Inst.,
Toronto, Ont. (The Secretary, CASI, 77
Metcalfe St., Ottawa 4, Ont.)

15-17. Neutron Cross Sections and
Technology, 3rd annual, Knoxville, Tenn.
(J. A. Harvey, Oak Ridge National Lab.,
P.O. Box X, Oak Ridge, Tenn. 37830)

15-17. Physical Electronics Conf.,
Gaithersburg, Md. (R. Klein, Chief of
Surface Chemistry Section, Natl. Bureau
of Standards, Washington, D.C. 20234)

15-17. American College of Surgeons
(sectional) joint mtg. for doctors and
nurses, New Orleans, La. (Communica-
tions Div., ACS, 55 E. Erie St., Chicago,
IIl. 60611)

15-18. American Radium Soc., Mex-
ico City, Mexico. (J. M. Vaeth, 1600 Di-
visadero St., San Francisco, Calif. 94115)

15-19. Medical Engineering and Auto-
mation, intern. exhibition, London, Eng-
land. (Secretary, Inst. of Physics and the
Physics Soc., 47 Belgrave Sq., London,
S.W.1)

15-19. American Soc. for Neurochem-
istry, 2nd annual, Hershey, Pa. (A. Rosen-
berg, Milton S. Hershey Medical Center,
Pennsylvania State Univ., Hershey 17033)

15-19. Reprography, 3rd annual intern.
congr., London, England. (T. Hampshire,
Inst. of Reprographic Technology, c/o
IEL, Argyll St., London, W.1)

16-17. Conference on the Effectiveness
of On-Line Biomedical Computing, Los
Angeles, Calif. (M. J. Miller, Assoc. for
the Advancement of Medical Instrumen-
tation, 9650 Rockville Pike, Bethesda, Md.
20014)

16-17. Plastics in Appliances, Louisville,
Ky. (J. L. Isaacs, Plastics Lab., General
Electric Co., Appliance Park, 5-249, Louis-
ville 40225)

16—18. Electrical Safety in Hazardous
Environments, London, England. (Secre-
tary, Inst. of Physics and the Physical
Soc., 47 Belgrave Sq., London, S.W.1)

17-24. Clinical Conf. on the Treatment
of Emotional Problems in Medical Prac-
tice, Family Therapy, New York, N.Y.
(H. Gershman, American Inst. for Psycho-
analysis, 329 E. 62 St., New York 10021)

18. Ultrascnic Bubble Chambers, Berk-
shire, England. (Meetings Officer, Inst. of
Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

18-20. National Council of Teachers of
Mathematics, Wichita, Kan. (NCTM, 1201
16th St., NW, Washington, D.C. 20036)

18-21. Clinical Pharmacology, 2nd an-
nual intern. symp., Regensburg, Germany.
(U. Smahel, P.O. Box 345, D-84 Regens-
burg 1)

18-21. International Assoc. for Dental
Research, 49th annual, Chicago, Ill. (A.
R. Frechette, 211 E. Chicago Ave., Chi-
cago 60611)
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Hydrogen Bromide
Hydrogen Chloride
Hydrogen Fluoride
Hydrogen lodide

Hydrogen Sulfide Oxygen

Air Products and Chemicals, Inc.
Specialty Gas Department
733 W. Broad Street, Emmaus, Pennsylvania 18049

tures, and gas handling equipment .
venient stock points and 65 district offices.

Name/Title

(Detach and mail this convenient order form today)

If you use
any of these

lodine Pentafluoride 1,3 Pentadiene

Perfluorobutene-2
Perfluoropropane
Phosgene

Phosphine

Phosphorus Pentafluoride
Propane

Propylene

Research Grade Gases

Silane

Silicon Tetrafluoride
Sulfur Dioxide
Sulfur Hexafluoride
Sulfur Tetrafluoride
Sulfuryl Fluoride

Tetrafluorohydrazine
Trifluoromethyliodide
Trimethylamine

Vinyl Bromide
Vinyl Chloride
Vinyl Fluoride
Vinyl Methyl Ether

Xenon

Zero Gases

.« « Plus customer specified gas mixtures and a complete line of
regulators, valves, flowmeters and other accessory equipment.

S-21

Please send new 104-page Specialty Gases and Equipment Catalog No.
5068 listing the industry’s largest selection of specialty gases, gas mix-
. available nationally from con-

Company

Address

City/State

Zip

NeC.

Total Capability and Product Integrity
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18-21. Association for the Advance-
ment of Medical Instrumentation, 6th an-
nual, Los Angeles, Calif. (M. J. Miller,
AAMI, 9650 Rockville Pike, Bethesda,
Md. 20014)

19-20. Brief Psychotherapy, “Behavior
Therapy,” 3rd annual, Chicago, Ill. (J.
Cowen, Dept. of Psychiatry and Behav-
ioral Sciences, Chicago Medical School,
2020 W. Ogden Ave., Chicago 60612)

19-22. Association of University of
Anesthetists, Miami, Fla. (R. M. Epstein,
622 W. 168 St., New York 10021)

21-24. American Orthopsychiatric
Assoc., 48th annual, Washington, D.C.
(M. F. Langer, AOA, 1790 Broadway,
New York 10019)

21-26. National Assoc. of Corrosion
Engineers, Chicago, Ill. (D. Miller, 2400
W. Loop South, Houston, Tex. 77027)

22-24. Biomathematics and Computer
Science in the Life Sciences, 9th annual
symp., Houston, Tex. (S. Zimmerman,
6723 Bertner, Texas Medical Center, Hous-
ton 77025)

22-24. Institute of Management Sci-
ences, Washington, D.C. (S. W. Hess,
Wharton School, Univ. of Pennsylvania,
Philadelphia 19104)

22-25. Intsitute of Electrical and Elec-
tronics Engineers, Inc., New York, N.Y.
(J. M. Kinn, IEEE, 345 E. 47 St., New
York 10017)

22-26. Australian Institution of Engi-
neers, Adelaide. (Secretary, Institution of
Engineers, Australia Science House, Glou-
cester and Essex Sts., Sydney, NSW 2000)

22-26. Plasma Physics, Bochum, Ger-

many. (Secretary, Inst. of Physics and the
Physical Soc., 47 Belgrave Sq., London,
S.W.1, England)

22-27. Conference on Geophysics,
Karlsruhe, Germany. (Secretary, Inst. of
Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

22-2. Thermodynamics and Statistical
Mechanics, Chicago, Ill. (Secretary, Inst.
of Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

23-24. Combustion Inst., Central States
section, Ann Arbor, Mich. (D. J. Patterson,
Automotive Engineering Lab. 309, Dept.
of Mechanical Engineering, Univ. of Mich-
igan, North Campus, Ann Arbor 48104)

23-24. Symposium on Instrumentation,
Southampton, England. (Secretary, Inst.
of Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

23-24. Symposium on Plastics, 13th an-
nual, Mainz, Germany. (Secretary, Inst.
of Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

23-25. Electro-Optical Systems Design,
Brighton, England. (Secretary, Inst. of
Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

23-25. Symbolic and Algebraic Manipu-
lation, 2nd annual symp., Los Angeles,
Calif. (J. Moses, Project MAC, Massachu-
setts Inst. of Technology, 545 Technology
Sq., Cambridge 02139)

23-26. Fluid Sealings, 5th intern. conf.,
Reading, England. (Secretary, Inst. of
Physics and Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

23-26. Information Industry Assoc., 3rd

annual, Lancaster, Pa. (P. G. Zurkowski,
IIA Washington, 1025 15th St., NW,
Washington, D.C. 20005)

23-26. Moon Symp., Newcastle-upon-
Tyne, England. (Secretary, Inst. of Physics
and Physical Soc., 47 Belgrave Sq., Lon-
don, S.W.1, England)

23-26. Negative Ions, Liverpool, Eng-
land. (Meetings Officer, Inst. of Physics
and the Physical Society, 47 Belgrave Sq.,
London, S.W.1, England)

24. Association for the Advancement of
Psychoanalysis, New York, N.Y. (A. Apo-
lito, 80 Undercliff Rd.,, Montclair, N.J.
07042)

24-26. Midwest Benthological Soc., 19th
annual, Notre Dame, Ind. (C. 1. Weber,
FWQA, 1014 Broadway, Cincinnati, Ohio
45202) ;

24-26. American Surgical Assoc., Boca
Raton, Fla. (G. T. Shires, ASA, 5323
Harry Hines Blvd., Dallas, Tex. 75235)

24-26. Thin Films, Structure and Growth
of Thin Films, 5th annual conf., South-
ampton, England. (Secretary, Inst. of
Physics and the Physical Soc., 47 Belgrave
Sq., London, S.W.1, England)

24-27. American Fertility Soc., New
Orleans, La. (H. H. Thomas, 944 S. 18
St., Birmingham, Ala. 35205)

25-26. National Conf. on Rural Health,
24th, Atlanta, Ga. (B. L. Bible, American
Medical Assoc., 535 N. Dearborn St., Chi-
cago, Ill. 60610)

25-27. American Soc. for Engineering
Education, Gulf Southwest section, Ruston,
La. (Mrs. L. Hitch, ASEE, Suite 400, 1
Dupont Circle, Washington, D.C. 20036)

The Cary 14, 15,16S and 17 Recording

In the whole world, there just

First the venerable workhorse,

isn’t another group of comparable
recording spectrophotometers.

Each has been thoughtfully
designed with a proven double
monochromator and dual-beam
photometric system. Each is precisely
engineered throughout and metic-
ulously tested. And each is the
best recording spectrophotometer
you can buy for the price.

the Cary 14. Usihg a prism-grating
monochromator, the 14 rapidly and
accurately records spectra in the
ultraviolet, visible and near infra-
red from 186 to 2650 nm. Measures
absorbance and transmittance
directly. Adapts with accessories for
reflectance, fluoresence, scattered
transmission, and fixed-wavelength
kinetics. Price: $19,600.*
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CARY 14

Circle No. 53 on Readers’ Service Card

Next, the Cary 15. Reliable,
proven performer in such fields
as the life sciences, pharmaceuticals,
and industrial research and quality
control. Utilizes a double mono-
chromator with two prisms to give
exceptional UV penetration. Covers
the UV-VIS range (185-800 nm).
Features dual detectors to insure
maximum photometric accuracy
when measuring at high absorbances.

Price: $12,950*

CARY 15
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25-27. American Assoc. of Colleges of
Pharmacy, San Francisco, Calif. (C. W.
Bliven, AACP, 850 Sligo Ave., Silver
Spring, Md. 20910)

25-27. Seismological Soc. of America,
Riverside, Calif. (D. Tocher, P.O. Box
826, Berkeley, Calif. 94701)

26-27. South Carolina Acad. of Science,
Charleston. (L. H. Stevenson, Univ. of
South Carolina, Columbia)

26-28. American Soc. of Internal Med-
icine, Denver, Colo. (W. R. Ramsey,
Third at Market, San Francisco, Calif.
94103)

26-29. National Assoc. of Boards of
Pharmacy, San Francisco, Calif. (F. T.
Mahaffey, NABP, 77 W. Washington,
Chicago, Ill. 60602)

26-30. National Science Teachers Assoc.,
Washington, D.C. (R. H. Carleton, NSTA,
1201 16th St.,, NW, Washington, D.C.
20036)

27-1. American College of Allergists,
San Francisco, Calif. (E. Bauers, 2100
Dain Tower, Minneapolis, Minn. 35402)

27-2. American Pharmaceutical Assoc.,
San Francisco, Calif. (W. S. Apple, APA,
2215 Constitution Ave., NW, Washing-
ton, D.C. 20037)

28. American Soc. of Hospital Pharma-
cists, San Francisco, Calif. (J. A. Oddis,
ASHP, 4630 Montgomery Ave., Bethesda,
Md. 20014)

28-1. American Soc. of Maxillofacial
Surgeons, Miami Beach, Fla. (D. Goulian,
Jr.,, 116 E. 68 St., New York 10021)

28-1. American Soc. of Mechanical En-
gineers, Gas Turbine Conf. and Products

Show, Houston, Tex. (A. B. Conlin, 345
E. 47 St., New York 10017)

28-2. Engineering Foundation Conf. on
Building Systems, Pacific Grove, Calif. (H.
D. Greiner, EF, United Engineering Cen-
ter, 345 E. 47 St., New York 10017)

28-2. American Chemical Soc., Boston,
Mass. (F. T. Wall, ACS, 1155 16th St.,
NW, Washington, D.C. 20036)

28-2. American College of Physicians,
Denver, Colo. (E. C. Rosenow, ACP, 4200
Pine St., Philadelphia, Pa. 19104)

29-31. Society of Economic Paleontol-
ogists and Mineralogists, Houston, Tex.
(Mrs. R. Tener, Box 979, Tulsa, Okla.
74101)

29-31. International Conf. on Non-Ion-
izing Radiation Safety, Cincinnati, Ohio.
(P. Dehner, Children’s Hospital Research
Foundation, Cincinnati 45229)

29-31. American Assoc. of Petroleum
Geologists and Soc. of Economic Paleon-
tologists and Mineralogists, Houston, Tex.
(E. W. Ellsworth, AAPG, Box 979, 144
S. Boulder, Tulsa, Okla. 74101)

29-31. New Development in Reactor
Mathematics and Applications, Idaho
Falls, Idaho. (J. C. Haire, Idaho Nuclear
Corp., P.O. Box 1845, Idaho Falls 83401)

29-2. Psychosomatic Medicine in Ob-
stetrics and Gynecology, 3rd annual intern.
congr., London, England. (Intern. Congr.
Coordinator Center, Travel Dept., 9 E. 38
St., New York 10016)

29-2. Symposium on the Use of Radia-
tion and Radioisotopes for Genetic Im-
provement of Industrial Microorganisms,
Vienna, Austria. (J. H. Kane, Div. of

Technical Information, U.S. Atomic En-
ergy Commission, Washington, D.C.
20545)

29-2. International Conf. on Space and
Communications, Paris, France. (M. Big-
nier, 16, rue de Presles, Paris)

29-2. International Union of Pure and
Applied Physics, Conf. on Statistical Me-
chanics, Chicago, Ill. (S. A. Rice, James
Franck Inst., Univ. of Chicago, 5640 Ellis
Ave., Chicago 60637)

29-3. American College of Radiology,
St. Louis, Mo. (W. C. Stronach, ACR, 20
N. Wacker Dr., Chicago, Ill. 60606)

30. External Non-Prescription Products,
San Francisco, Calif. (D. E. Prescott,
American Pharmaceutical Assoc., 2215
Constitution Ave., NW, Washington, D.C.
20037)

30-2. European Earth and Planetary
Physics Colloquium, Reading, England.
(Secretary, Inst. of Physics and the Phys-
ical Soc., 47 Belgrave Sq., London, S.W.1,
England)

30-2. European Semiconductor Devices
Research Conf., Munich, Germany. (Sec-
retary, Inst. of Physics and the Physical
Soc., 47 Belgrave Sq., London, S.W.1,
England)

31-1. Grain Boundary Sliding in High
Temperature Deformation, London, Eng-
land. (C. A. P. Horton, Materials Div.,
Central Electric Research Labs., Kelvin
Ave., Leatherhead, Surrey, England)

31-2. Reliability Physics Symp., Las
Vegas, Nev. (O. D. Trapp, Fairchild Semi-
conductor, 313 Fairchild Dr., Mountain
View, Calif. 94040)

spectrophotometry$ awesome foursome.

Then, the modular Cary 16S.
A recording version of our renowned
Cary 16 manual spectrophotometer.
Designed for scanning and record-
ing applications in the UV-VIS
range where high stability and
photometric accuracy are essential.
To tailor a 168 system to specific
requirements, pick and choose from a
large group of modular accessories.
Price of basic system: $10,970.*

CARY 168
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Finally, the solid state Cary 17.
It delivers all the performance of
the Cary 14 plus such built-in extras
as digitally coupled scan and chart
drive, meters to indicate when
operating conditions are optimum,
and a multi-zero/multi-range
slidewire. Does anything any spectro-
photometer can. But better. Plus,
it’s completely computer-compatible
for future closed loop operation.
Range: 186-2650 nm. Price:$24,950 *

CARY 17

(We might also mention that
for each of these instruments there’s
a SpectroSystem 100. A dedicated
computer system for immediate pro-
cessing of all spectral data.)

That’s a brief look at Cary
recording spectrophotometers. One

just right for your work. And your

budget. For complete specifications
and prices, simply write Cary
Instruments, a Varian subsidiary,
2724 South Peck Road, Monrovia,
Calif.91016. Ask for data file E101-21,

*Domestic only, slightly higher elsewhere.

cary instruments @
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How quiet? At 10 Hz, with a 2 MQ
source resistance, it has a noise
figure of less than 0.3 dB. Shorted
input noise from dc to 100 kHz is
typically 1 4V referred to the input.

Model 113 also offers:

= Ac or dc coupling

= Single ended or differential input
= High common mode rejection

» Low- and high-frequency rolloffs
= 100 M@ input impedance

® Gain continuously variable
10 to 25,000

= Battery operation
= Price $795. Off-the-shelf-delivery.

Ask us to demonstrate our Model
113 Preamplifier for you now. Call or
write Princeton Applied Research
Corp., Box 565, Princeton, N.]. 08540;
telephone (609) 452-2111.

PRINCETON APPLIED
RESEARCH CORPORATION
Box 565, Princeton, New Jersey 08540

Gentlemen:
[ Please arrange Model 113 demonstration.
[0 Please send more data on Model 113.

Name

Title

Organization

Address

Zip

Circle No. 89 on Readers’ Service Card

April

1-2. American Soc. for Engineering
Education, Midwest section, Rolla, Mo.
(Mrs. L. Hitch, ASEE, Suite 400, 1 Du-

pont Circle, NW, Washington, D.C.
20036)
1-2. Southern Water Resources and

Pollution Control Conf., 20th annual,
Chapel Hill, N.C. (C. M. Weiss, Dept. of
Environmental Sciences and Engineering,
Univ. of North Carolina, Chapel Hill
27514)

1-3. Alabama Acad. of Science, Uni-
versity. (T. Denton, Samford Univ., Bir-
mingham, Ala.)

I—4. British Medical Assoc., clinical
mtg., Aberystwyth, England. (BMA, BMA
House, Tavistock Sq., London, W.C.1,
England)

1-4. American Soc. of Group Psycho-
therapy and Psychodrama, 29th annual,
New York, N.Y. (R. W. Siroka, 215 Park
Ave., South, New York 10003)

2-3. National Congr. on the Socio-
Economics of Health Care, 5th annual,
Las Vegas, Nev. (C. N. Theodore, Div. of
Health Services, American Medical Assoc.,
535 N. Dearborn St., Chicago, Ill. 60610)

2—4. American Psychosomatic Soc., 28th
annual, Denver, Colo. (P. H. Knapp,
APS, 265 Nassau Rd., Roosevelt, N.Y.
11575)

2—-6. American Pharmaceutical Assoc.,
with the Hawaii Pharmaceutical Assoc.,
Honolulu. (D. E. Prescott, APA, 2215
Constitution Ave., NW, Washington, D.C.
20037)

3. New Jersey Acad. of Science, Prince-
ton. (A. Hall, Princeton Univ., 70 Wash-
ington Rd., Princeton 18540)

3-5. National Assoc. of Blue Shield
Plans, San Francisco, Calif. (J. W.
Castellucci, 211 E. Chicago Ave., Chi-
cago, Ill. 60611)

4—-6. Symposium on Energy, the Environ-
ment, and Education, Tucson, Arniz. (R. L.
Seale, Dept. of Nuclear Engineering, Univ.
of Arizona, Tucson 85721)

4—6. Vacuum Equipment Conf., Sussex,
England. (Secretary, Inst. of Physics and
the Physical Soc., 47 Belgrave Sq., Lon-
don, S.W.1, England)

4-9. American Chemical Soc., 161st
annual, Boston, Mass. (Meetings Man-
ager, 1155 16th St., NW, Washington
D.C. 20036)

5—6. American Assoc. of Planned Par-
enthood Physicians, Kansas City, Mo.
(W. C. Rogers, Planned-Parenthood—-World
Population, 810 Seventh Ave., New York
10019)

5-6. System Theory, 3rd annual symp.,
Atlanta, Ga. (C. O. Alford, Inst. of Elec-
trical and Electronics Engineers, Inc., 345
E. 47 St.,, New York 10017)

5-7. Durability and Symmetry in Hadron
Physics, Tel-Aviv, Israel. (Secretary, Inst.
of Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

5-7. Conference on Elementary Particle
Physics, Lancaster, England. (D. Newton,
Dept. of Physics, Nuclear Physics Div.,
Univ. of Lancaster, Bailrigg, Lancaster)

5-7. Fabrication of Advanced Materi-
als Symp., Milwaukee, Wis. (W.G. Gib-
bons, Sunstrand Aviation, 4747 Harrison
Ave., Rockford, Ill. 61101)

5-7. American College of Surgeons,

)

Montreal, Canada. (ACS, 55 E. Erie St.,
Chicago, IIl. 60611)

5-8. National Atomic and Molecular
Physics Conf., 3rd annual, York, England.
(Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London, S.W.1, England)

5-8. National Educational Technology
Conf., New York, N.Y. (Conference Man-
ager, Educational Technology, Englewood
Cliffs, N.J. 07632)

5-8. Low Mobility Materials Conf.,
Eliat, Israel. (D. S. Tannhauser, Dept. of
Physics, Technion, Haifa, Israel)

6-7. Advanced Composites Symp., 5th
annual, St. Louis, Mo. (E. V. N. Schuyler,
Washington Univ. School of Continuing
Education, Box 1048, St. Louis 63130)

6-8. Methods in Air Pollution and In-
dustrial Hygiene Studies, 12th annual, Los
Angeles, Calif. (E. Jeung, Air and Indus-
trial Hygiene Lab., California State Dept.
of Public Health, 2151 Berkeley Way,
Berkeley 94704)

6-9. Optical Soc. of America, 55th,
Tucson, Ariz. (M. E. Warga, OSA, 2100
Pennsylvania Ave., NW, Washington, D.C.
20037)

7. American Soc. of Clinical Oncology,
Chicago, I1l. (R. R. Ellison, Roswell Park
Memorial Inst., Buffalo, N.Y. 61420)

7-14. Management of Acute Psycho-
logical Emergency, New York, N.Y. (H.
Gershman, American Inst. for Psycho-
analysis, 329 E. 62 St., New York 10021)

8-10. American Assoc. for Cancer Re-
search, Inc., 62nd annual, Chicago, Il
(H. J. Creech, AACR, Inst. for Cancer
Research, Fox Chase, Philadelphia, Pa.
19111)

8-10. Southern Soc. for Philosophy and
Psychology, 63rd annual, Athens, Ga. (D.
Browning, Dept. of Philosophy, Univ. of
Miami, Coral Gables, Fla.)

8-70. U.S. Natl. Committee/Intern.
Union of Radio Science and Inst. of Elec-
tric and Electronics Engineers, spring mtg.,
Washington, D.C. (J. V. Evans, USNC/
URSI, Lincoln Lab., Massachusetts Inst.
of Technology, Lexington 02173)

12-14. Symposium on Nonlinear Func-
tional Analysis, Chicago, Ill. (G. G.
Moran, U.S. Army, Mathematics Research
Center, Univ. of Waisconsin, Madison
53706)

12-15. Air and Stream Improvement,
6th annual conf., Quebec City, P.Q.,,
Canada. (D. H. Paterson, Canadian Pulp
and Paper Assoc., 2300 Sun Life Bldg.,
Montreal, 110, P.Q., Canada)

12-15. National Telemetering Conf.
and Exposition, 21st annual, Washington,
D.C. (H. B. Riblet, Johns Hopkins Univ.,
Applied Physics Lab., 8621 Georgia Ave.,
Silver Spring, Md. 20910)

12-16. Federation of the American
Societies for Experimental Biology, Chi-
cago, Ill. (J. F. A. McManus, 9650 Rock-
ville Pike, Bethesda, Md. 20014)

12-16. American Geophysical Union,
52nd annual, Washington, D.C. (G. D.
Mead, Lab. for Space Physics, NASA
Goddard Space Flight Center, Greenbelt,
Md. 20771)

12-16. American Assoc. of Immunol-
ogists, Chicago, Ill. (H. Metzger, AAI,
9650 Rockville Pike, Bethesda, Md.
20014)

12-17. American Soc. for Experimental
Pathology, Chicago, Ill. (R. E. Kuntti,
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INFINITELYq T VARIABLE
MICRO (i
s PUMP

NO VALVES ¢ NO CONTAMINATION
NO CORROSION ¢ NO CLEANING

In Sigmamotor AL Pumps a loop of
plastic tubing is placed in back of
plate “X'". A rotating eccentric shaft
tilts this plate in a nutating manner
compressing the tubing and forcing
liquid or slurry around the loop. Speed
of DC Motor is varied by a solid state
converter operating on regular 115
I Volt AC. Flow rate can be recorded and

repeated exactly. Set-up and calibra-
tion is quick and easy.

e Column Chromotography
o Feeding-Sampling
o Drug Infusion

CAPACITIES:

AL-2E, 1.5 to 120 ML /Hr,: $285
AL-4E, 10 to 900 ML /Hr.: $295

S|GMAMOTOR

INCORPORATED
68 North Main St.  Middleport, N. Y.

RASNSANN
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PHOTO-SLIDE

TIME
LABELS

for neat,
accurate identification

Self-sticking Time Photo-Slide Labels provide space for
identification and ownership plus a red dot to ensure
correct placement of the slide in projector. Pressure-
sensitive adhesive requires no
moistening and sticks permanently
to any surface. Labels may be used
on photographs, lantern slides, 2” x
2” mounts, or negatives. May be
custom imprinted.

FREE BROCHURE!

Write for samples, illustrated bro-
! g chure, and the name of a dealer
W e " near you.

PROFESSIONAL TAPE COMPANY, INC.
365 EAST BURLINGTON ROAD, RIVERSIDE, ILLINOIS 60546
Circle No. 103 on Readers’ Service Card

PORTAB

This Gyrotory shaker plugs in right where you
want it—in a bench-top incubator, in a refriger-
ator, or in any corner of your lab. It is small in
size, low in price, yet built with the same power
and precision that drives large New Brunswick
Shakers. The rugged rotator provides low
agitation rates for tissue culture studies, and
can be “revved” up to 400 rpm for prolonged
studies requiring vigorous aeration and mixing.

The G2 Rotator not only shakes continuously, it
shakes accurately. Speed is controlled elec-
tronically and is indicated on an electrical tach-
ometer. Rate of agitation remains constant even
with unbalanced loads or normal voltage
fluctuations.

Choose from 18 different shaker platforms for
Erlenmeyer flasks, test tubes and beakers.

Write for Bulletin No. G2-5/271

NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET STREET * P. O. BOX 606, NEW BRUNSWICK, N.J. 08903
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12 FEBRUARY 1971

597



GREAT FOR DEPOSITS
AND WITHDRAWALS ...

AND YOU CAR
BANK ON IT

NEW FROM BUCHLER
Ao DENSHELON”
for density gradienis

The Auto Densi-Flow is ideal for
depositing generated . gradients
or in the automatic withdrawal of
centrifuged samples. It eliminates
the need to push up the formed
gradient with a heavy solution
which might cause diffusion of
bands and a spoiled experiment.
This new automated instrument
also deposits a generated grad-
jent in a linear fashion into all
commercially available centri-
fuge tubes.

Additional advantages are: speed
of operation; elimination of pierc-
ing of centrifuge tubes and
compatibility with all types of
centrifuge tubes without the need
for adapters. Write today for
complete information on the
Auto Densi-Flow—the modern
tool for density gradient work.
Request Bulletin $2-5160A

BUCHLER INSTRUMENTS DIVISION
NUCLEAR-CHICAGO CORP.
A SUBSIDIARY OF G.D. & CO.

1327 SIXTEENTH ST., FORT LEE, N. J. 07024
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ASEP, 9650 Rockville Pike, Bethesda,
Md. 20014)

12-17. American Inst. of Nutrition,
Chicago, Ill. (J. Waddell, AIN, 9650
Rockville Pike, Bethesda, Md. 20014)

12-17. American Soc. for Pharmacol-
ogy and Experimental Therapeutics, Chi-
cago, Ill. (E. B. Cook, ASPET, 9650
Rockville Pike, Bethesda, Md. 20014)

12-17. American Physiological Soc.,
Chicago, Ill. (R. G. Daggs, APS, 9650
Rockville Pike, Bethesda, Md. 20014)

13-15. Frontiers in Education, Atlanta,
Ga. (B. J. Dasher, College of Engineering,
Georgia Inst. of Technology, Atlanta
30332)

13—15. Microwave Research Inst., 21st
annual intern. symp., New York, N.Y.
(J. Fox, Polytechnic Inst. of Brooklyn, 33
Jay St., Brooklyn, N.Y. 11201)

13-16. International Magnetics Conf.,
9th annual, Denver, Colo. (G. Bate, IBM
Corp., P.O. Box 1900, Boulder, Colo.
80302)

14-16. American Soc. for Engineering
Education, Southeastern section, Clemson,
S.C. (Mrs. L. Hitch, ASEE, Suite 400, 1
Dupont Circle, NW, Washington, D.C.
20036)

14—-16. National Pollution Control Conf.
and Exposition, 4th annual, Detroit, Mich.
(B. Reeves, 1107 S. Loop West, Houston,
Tex. 77021)

14-16. Symposium on Prescribed Burn-
ing in Forests of the Southeastern Coastal
Plain, Charleston, S.C. (Director, South-
eastern Forest Experiment Station, P.O.
Box 2570, Asheville, N.C. 28802)

14-16. Current Research in Crystallog-
raphy, Manchester, England. (Secretary,
Inst. of Physics and the Physical Soc., 47
Belgrave Sq., London, S.W.1, England)

14-17. American Gynecological Soc.,
Phoenix, Ariz. (B. M. Peckham, Univer-
sity Hospital, 1300 University Ave., Madi-
son, Wis. 53706)

14-17. Microanalysis and Micromorph-
ology of Thin Films, Bremen, Germany.
(Secretary, Inst. of Physics and the Physi-
cal Soc., 47 Belgrave Sq., London, S.W.1,
England)

15-17. Association of Southeastern Bi-
ologists, Richmond, Va. (D. C. Bliss, Box
278, Randolph-Macon Woman’s College,
Lynchburg, Va. 24504)

15-17. American Assoc. of Physical
Anthropologists, Boston, Mass. (E. L. Fry,
Dept. of Anthropology, Southern Meth-
odist Univ., Dallas, Tex. 75222)

15-17. Eastern Psychological Assoc.,
New York, N.Y. (W. W. Cumming, 353
Schermerhorn Hall, Columbia Univ., New
York 10027)

15-17. Joint meeting of Northwest Sci-
entific Assoc., Idaho Acad. of Science, and
Washington State Entomeological Soc.,
Moscow, 1daho. (L. W. Roberts, Dept. of
Biological Sciences, Univ. of Idaho, Mos-
cow 83843)

15-21. American Leprosy Missions, 12th
annual, Carville, La. (0. W. Haselblad,
297 Park Ave., South, New York 10010)

16—-17. Idaho Acad. of Science, Mos-
cow, Idaho. (M. A. Fisher, Dept. of
Physics and Mathematics, College of
Southern Idaho, Twin Falls)

16-17. Amercian Burn Assoc., San An-
tonio, Tex. (J. A. Bostwick, Jr., 1825 W.
Harrison St., Chicago, Ill. 60612)

NEW LABELLED
AM||\||10 A%lDS
y 0

H

The following labelled amino acids
are now available from stock. This
unique group of new products
reflects Amersham/Searle’s un-
equalled selection of radiochemi-
cals for research.

S-Adenosyl-L-methionine/carboxyl-C14)
Order No.: CFA-477
Specific Activity: >45mCi/mmol
Prices: 10uCi...$45 50uCi...$175
4-Amino-n-butyric acid-C14(U)
Order No.: CFB-148
Specific Activity: 4-6mCi/mmol
Order No.: CFB-151
Specific Activity: >150mCi/mmol
Prices: 50uCi...$30 0.25mCi...$110

L-Arginine-5-H3 monohydrochloride
Order No.: TRK-368
Specific Activity: >5,000mCi/mmol
Order No.: TRA-368
Specific Activity: 100-500mCi/mmol
Prices: 0.25mCi. . .$40
1mCi...$100 5mCi...$300

DL-Carnitine/methy/-C14) hydrochloride
Order No.: CFA-475
Specific Activity: >45mCi/mmol
Prices: 50uCi...$75 0.25mCi...$290
L-Cystathionine-S35
Order No.: 5J-200
Specific Activity: 1-50mCi/mmol
Prices: TmCi...$375 then $75/mCi
1-3(3,4-Dihydroxyphenyl)alanine-1-C14
Order No.: CFA-473
Specific Activity: 1-5mCi/mmol
Prices: 50uCi...$140 2x50uCi...$275
(Glycyl-1-C14)glycine hydrochloride
Order No.: CFA-478
Specific Activity: 10-20mCi/mmol
Prices: 50uCi...$45 0.5mCi...$300
L-Methionine-$35
Order No.: S)-204
Specific Activity: 5,000-20,000mCi/mmol
Prices: 0.5mCi...$70 1mCi...$95
5mCi...$250
1-Valine-2, 3-H3
Order No.: TRK-327
Specific Activity: >10,000mCi/mmol
Order No.: TRA-327
Specific Activity: 500-2000mCi/mmol
Prices: 0.25mCi...$20
1mCi...$50 5mCi...$150

OUR SPECIFIC ACTIVITY
IS SERVICE

<>

Amersham/Searle

AMERSHAM / SEARLE CORPORATION:
An Activity of G. D. Searle & Co. and the Radiochemical Centre

2636 S. Clearbrook Drive
Arlington Heights, Illinois 60005
Telex: 72-6444

Telephone: (312) 593-6300
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16-17. American Soc. for Engineering
Education, North Central section, Pitts-
burgh, Pa. (L. Hitch, ASEE, 1 Dupont
Circle, NW, Washington, D.C. 20036)

16-17. Northwest Scientific Assoc., Mos-
cow, Idahc. (G. H. Deitschman, U.S. For-
est Service, P.O. Box 469, Moscow 83843)

16-17. American Assoc. of University
Professors, Philadelphia, Pa. (B. H. Davis,
AAUP, 1785 Massachusetts Ave., NW,
Washington, D.C. 20036)

18-19. Montana Acad. of Sciences,
Butte. (R. E. Juday, Univ. of Montana,
Missoula 59801)

18-21. Diesel and Gas Engine Power
Conf. and Exhibit, American Soc. of
Mechanical Engineers, Toronto, Ont., Can-
ada. (A. B. Conlin, 345 E. 47 St., New
York 10017)

18-21. Association of American Geo-
graphers, Boston, Mass. (J. W. Nystrom,
AAG, 1146 16th St., NW, Washington,
D.C. 20036)

18-21. Neutron Sources and Applica-
tion, Augusta, Ga. (C. Ice, Savannah Riv-
er Lab., Aiken, S.C. 29801)

18-21. Off-Shore Technology Conf.
Houston, Tex. (H. S. Field, Geophysical
Research Corp., 136 Mohawk Blvd,,
Tulsa, Okla. 74106)

18-21. International Systems Meeting,
Chicago, Ill. (R. L. Irwin, Systems and
Procedures Assoc., 24587 Bagley Rd.,
Cleveland, Ohio 44138)

18-22. American Assoc. of Cereal
Chemists, Dallas, Tex. (R. J. Tarleton,
1821 University Ave., St. Paul, Minn.
55104)

18-22. Illinois Acad. of General Prac-
tice, 23rd annual, Arlington Park. (H. M.
Robinson, 14 E. Jackson Blvd., Chicago,
11l. 60604)

18-22. Industrial Medical Assoc., At-
lanta, Ga. (H. N. Schulz, IMA, 150 N.
Wacker Dr., Chicago, Ill. 60606)

18-22. American Assoc. of Neurologi-
cal Surgeons, 38th annual, Houston, Tex.
(M. 1. O’Connor, AANS, 428 E. Preston
St., Baltimore, Md. 21202)

18-23. American Assoc. of Anatomists,
84th annual, Philadelphia, Pa. (J. C.
Finerty, Louisiana State Univ. School of
Medicine, 1542 Tulane Ave., New Orleans)

18-23. Geoscience Electronics Symp.,
Inst. of Electrical and Electronics Engi-
neers, Inc., Washington, D.C. (Office of
the Technical Activities Board, IEEE, 345
E. 47 St., New York 10017)

18-24. Dentistry Assoc., 25th annual,
Sao Paulo, Brazil. (M. S. Marcal, As-
sociacao Odontologica De Ribeirao Preto,
Rua Alvares Cabral, 575 C.P. 457, Ri-
beirao Preto, Sao Paulo)

18-24. Council for Exceptional Chil-
dren, 49th annual, Miami Beach, Fla. (A.
Gialas, CEC, 1411 S. Jefferson Davis
Hwy., Arlington, Va. 20036)

18-25. North American Clinical Derma-
tologic Soc., Ocho Rios, Jamaica. (E. F.
Finnerty, 510 Commonwealth Ave., Bos-
ton, Mass. 02215)

19-20. American Soc. for Artificial In-
ternal Organs, Chicago, Ill. (E. F. Leon-
ard, Dept. of Chemical Engineering,
Columbia Univ., New York 10027)

19-20. Symposium on Excited States of
Matter, Lubbock, Tex. (J. N. Marx, Dept.
of Chemistry, Texas Technological Univ.,
P.O. Box 4260, Lubbock 79409)
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Welch Duo-Seal,
THE HEART OF THE VACUUM SYSTEM

If you look into a high or ultra-high vacuum system, the odds
are greatly in favor of seeing a Welch Duo-Seal pump in use
as the fore pump, the “"heart” of the system. Why? Because
size for size, Duo-Seals are preferred by vacuum engineers
over all other makes combined. They have long been recognized
by research and industry for superior performance. Now, more
than 250,000 Duo-Seal pumps are in service, some since they
were first manufactured in 1935, never returned for repair and
still meeting their original vacuum guarantee. ;

Welch Duo-Seal, oil-sealed rotary vacuum pumps are manu-
factured to the industry’s highest standards, in the largest, most
modern, best equipped vacuum pump plant in the world. They
boast exclusive high quality features such as the unique Duo-
Seal design and the most precise running clearances in the
industry, features which make Duo-Seal pumps longer lasting
and more efficient—giving faster pump down to the low
millitorr range, faster repump down in cycling applications.

WELCH
DUO-SEAL
VACUUM PUMPS

Call 312/677-0600 or write for
the new Welch Duo-Seal catalog which
fully describes and illustrates the entire SARGENT-WELCH SCIENTIFIC COMPANY

7300 N. LINDER AVENUE = SKOKIE, ILLINOIS 60076
SPRINGFIELD. N.J. » SAN CARLOS, CAL « WESTON. ONT

DUO-SEAL—the dependable pump
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line of Duo-Seal vacuum pumps.
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19-20. Institute of Electrical and Elec-
tronics Engineers, Power Conditioning
Specialists Conf., 2nd annual, Pasadena,
Calif. (J. Dunlop, COMSAT Laboratories,
Box 115, Clarksburg, Md. 20734)

19-20. American Social Health Assoc.,
Detroit, Mich. (E. G. Lippincott, 1740
Broadway, New York 10019)

19-21. Ocean Technology and Re-
search, Houston, Tex. (P. Drummond,
American Soc. of Mechanical Engineers,
345 E. 47 St., New York 10017)

19-21. National Open Hearth and Basic
Oxygen Steel Conf., American Inst, of Min-
ing, Metallurgical and Petroleum Engi-
neers, 54th, Pittsburgh, Pa. (Meetings Of-
ficer, AIMMPE, 345 E. 47 St.,, New York
10017)

19-21. Railroad Conf., Inst. of Electri-
cal and Electronics Engineers, Inc., and
American Soc. for Mechanical Engineers,
New York, N.Y. (Meetings Officer, ASME,
345 E. 47 St.,, New York 10017)

19-21. Structural Dynamcs, and Mate-
rials, 12th annual symp., American Inst.
of Aeronautics and Astronautics and
American Soc. of Mechanical Engineers,
Anaheim, Calif. (A. E. Johnson, Jr., Tele-
dyne Materials Research, 303 Bear Hill
Rd., Waltham, Mass. 02154)

19-22. Southeastern Swurgical Congr.,
Miami Beach, Fla. (A. H. Letton, SSC,
340 Boulevard, NE, Atlanta, Ga. 30312)

19-22. Southwestern Surgical Congr.,
Las Vegas, Nev. (J. A. Barney, SSC, 301
Pasteur Bldg., Oklahoma City, Okla.)

19-23. European Nuclear Energy
Agency, 5th annual, Munich, Germany.

(H. Smets, ENEA, 38, Blvd. Suchet,
Paris, 14° France)

19-23. International Solvent Extraction
Conf., The Hague, Netherlands. (Soc. of
Chemical Industry, 14 Belgrave Sq., Lon-
don, S.W.1, England)

19-23. Space Congr., Canaveral Council
of Technical Soc., 8th annual, Cocoa
Beach, Fla. (N. A. Stein, McDonnell
Douglas Astronautics Co., Box 600, Titus-
ville, Fla. 32780)

19-23. Structural Engineering, American
Soc. of Civil Engineers, Baltimore, Md.
(W. H. Wisely, ASCE, 345 E. 47 St., New
York 10017)

20-21. Electric Process Heating in In-
dustry, Milwaukee, Wis. (F. Pyecroft,
Philadelphia Electric Co., 211 S. Broad
St., Philadelphia, Pa. 19105)

20-21. Association for the Advancement
of Psychoanalysis, New York, N.Y. (A.
Apolito, 80 Undercliff Rd., Montclair, N.J.
07042) i

20-21. Institute of Electrical and Elec-
tronics Engineers, Inc—American Soc. of
Techanical Engineers joint Railroad Conf.,
New York, N.Y. (F. Farinella, Public
Service Electric & Gas Co., Room 8339,
80 Park Pl., Newark, N.J. 07011)

20-22. Composite Materials: Testing
and Design, 2nd annual conf., American
Soc. for Testing and Materials, Anaheim,
Calif. (H. T. Corten, Talbot Lab., Univ.
of Illinois, Urbana 61801)

20-22. Power Conf., Inst. of Electrical
and Electronics Engineers, Inc., and Amer-
ican Soc. of Mechanical Engineers, Chic-
ago, Ill. (Office of the Technical Activi-

ties Board, IEEE, 345 E. 47 St., New
York 10017)

20-23. Acoustical Soc. of America,
Washington, D.C. (B. H. Goodfriend,
ASA, 335 E. 45 St., New York 10017)

21-23. Society of Aerospace Material
and Process Engineers, 16th annual, Ana-
heim, Calif. (J. E. Gott, 1519 Padres
Court, San Jose, Calif. 95125)

21-23. Biometric Soc., eastern North
American regional, University Park, Pa.
(F. B. Cady, Jr., Dept. of Statistics, Univ.
of Kentucky, Lexington 40506)

21-23. German Concrete Conf., Berlin.
_(Deutscher Beton-Verein, Bahnhofstr., 61,
6200 Wiesbaden, Germany)

21-23. Nondestructive Evaluation in
Aerospace, Weapons Systems, and Nuclear
Applications, 8th annual symp., San An-
tonio, Tex. (C. G. Gardner, P.O. Drawer
28510, San Antonio 78228)

21-23. Conference of the Soc. of Photo-
graphic Scientists and Engineers, Chicago,
I1l. (C. S. Heinmiller, Research Lab. Bldg.
81, Kodak Park, Eastman Kodak Co.,
Rochester, N.Y. 14650)

21-23. Techmical Conf., Waynesboro,
Va. (L. Rebenfield, P.O. Box 625, Prince-
ton, N.J. 08540)

21-23. Symposium on Testing for
Prediction of Material Performance in
Structures and Components, Anaheim,
Calif. (R. S. Shane, Natl. Materials Advi-
sory Board, Natl. Academy of Sciences,
2101 Constitution Ave., NW, Washing-
ton, D.C. 20418)

21-24. Southwestern and Rock Moun-
tain Div., AAAS, Tempe, Ariz. (M. G.

From the most experienced source for

Environmental Rooms

® Long, dependable
operating life

o Over 500 standard sizes
and temperature models
for new construction and
existing installations.
Others on request.

o Standard and custom
units for temperature,
humidity, vacuum and
pressure applications

e Factory service available
locally, immediately

e Widely used in medical

NEW
ULTRASONIC
GLEANER

ONLY $9950

The generator in
Blackstone’s new SP-103
compact ultrasonic

cleaner produces 100 watt
peak (50 watt average)
electrical output. A unique,
patented piezoelectric
transducer converts up

to 90% of this electrical
power to high intensity acoustical

power for maximum ultrasonic cleaning action.

¥ HIGH EFFICIENCY,
= ALL-PURPOSE

schools, pharmaceutical
and chemical companies
for storage and research

o Modular construction for
maximum flexibility and
economy

Call or write today for information to:

Relialab

ENGINEERING, INC.y

1090 Springfield Rd., Union, N. J. 07083 = (201) 686-7870
Oldest and largest manufacturer of environmental facilities in the world.

All Purpose Cleaner: Ideal for electronic applications,
scientific, medical, optical and dental labs, research and
development, and jewelry. Contact Blackstone for all
your Ultrasonic requirements.

Send for descriptive literature on the SP-103*.

* Conforms to Federal Communications Commission
requirements on R.F.I.

W BLACKSTONE ULTRASONICS, INC.

Jamestown, N.Y. 14701
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BOOKS OF DISTINCTION

DEVELOPMENTAL BIOLOGY

N. J. Berrill, Swarthmore College. 500 pages,
$11.50, March 1971.

Introduces and advances the field of Develop-
mental Biology. The dominant theme is that
of self-assembly and directed assembly of
matter and cells. Another theme is that the
egg is a cell with a general capacity for de-
velopment reinforced by special properties
that make developmental expression feasible.
Inquiry and concepts are stressed. Since the
book reflects scientific inquiry in process, both
past and present, the names of investigators
have been used as much as possible.

BIOLOGY OF THE IMMUNE RESPONSE

Edited by Peter Abramoff, Marquette Uni-
versity, and Mariano F. La Via, The Bowman
Gray School of Medicine. 492 pages, $12.95,
1970.

Fills the gap which exists in immunology to-
day. While interest in immunology has grown
at a rapid rate, until now there has been
no book which presented factual informa-
tion on immunological problems at a basic
level and in o comprehensive manner. In
addition to the two principal authors, there
are eleven contributing authors, each writing
in his area of specialization.

INTRODUCTION TO PLANT HORMONES:
THEIR BIOCHEMISTRY AND PHYSIOLOGY

I. D. J. Phillips, University of Exeter, Devon,
U.K. 128 pages (tent.), $2.50 (tent.), 1971.

An introductory account of current knowledge
and concepts of plant growth hormones, be-
ginning with a discussion of their chemical
nature, biosynthesis, degradation, and trans-
port. Subsequent chapters deal with the var-
ied roles of these substances in all aspects of
plant development. The activities of growth
hormones are considered in relation to de-
velopmental events which receive the main
emphasis of the text.

McGraw-Hill Book Company

330 West 42nd Street, New York, New York 10036

Sigma is pleased to offer

D(-)-3-PHOSPHOGLYCERIC ACID
Sodium Salt
Approx. 999 pure
Essentially free of 2,3-Diphosphoglyceric Acid
Suitable for the determination of
red cell 2,3-Diphosphoglycerate !

In the reaction
Phosphoglycerate
Mutase
A) 3-Phosphoglycerate <——— 2-Phosphoglycerate the
initial rate of the reaction is proportional to the concen-
tration of the cofactor 2,3-Diphosphoglycerate. Reaction A)
is coupled with the reaction

Enolase
B) Phospho(enol)pyruvate <«—— 2-Phosphoglycerate
The rate of reaction A) is measured by the decrease in
optical density at 240 mu due to the removal of Phospho-

(enol)pyruvate in reaction B).2
We offer:

D(-)-3-PHOSPHOGLYCERIC ACID

P 0259 Grade 1, Sodium salt, approx. 99%

50 mg  $2.00 250 mg $6.50 1g $18.00 5g $60.00

We also offer our older Grades which contain up to approx. 2% 2,3-DPG:
P 8877 Grade 11, Sodium salt, approx. 38%

P 8752 Grade 11, Tricyclohexylammonium salt, approx. 989%

P 8627 Grade 1, Barium salt, approx. 989%

P 8502 Grade I, Calcium salt, approx. 98%

2,3-DIPHOSPHOGLYCERIC ACID

D 3258 Ditris salt
D 6006 Pentacyclohexylammonium salt

2-PHOSPHOGLYCERIC ACID

P 0257 Sodium salt, approx. 95%
P 8377 Barium salt, approx. 80%

PHOSPHO(ENOL)PYRUVATE

P 7002 Trisodium salt, crystalline, hydrate
P 7127 Potassium salt, crystalline

P 7252 Tricyclohexylamine salt, crystalline
P 7377 Barium salt, hydrate

PHOSPHOGLYCERATE MUTASE

P 8252 Crystalline, from rabbit muscle, Ammonium Sulfate suspension.
Activity: approx. 200 units per mg protein (One unit will convert 1 umole of
3-PG to 2-PG per minute at pH 7.3 at 25°C)

2 mg $4.80 10 mg $17.50 25 mg $35.10
ENOLASE
E 6126 Tt‘ype 1, lyophilized powder, 500 mg $90.00
om - yeast. . £ 2500 Type 1, crystalline, from
Activity: approx. 60 units per mg rabbit muscle, Ammonium Sulfate

protein  (One unit will convert 1
umole of 2.-PG to Phosphoxenol)
gysrugate per min. at pH 7.4 at

suspension. Activity: approx. 30 units
per mg_protein (Unit definition same
as for Type [I).

10mg $500 100 mg $27.00 2mg $4.10 50 mg $ 71.50
50 mg $16.20 250 mg  $54.00 10 mg $16.55 100 mg $115.25

* Benesch, R. and Benesch, R. XK., Nature, 618, 221 (1969).

2 Krimsky, I. in H, U. Bergmeyer, Methods of Enzymatic Analysis, p. 238, Aca-
demic Press, N.Y. (1965).

For further details, please consult our latest (April 1970)
catalog.

IT'S A PLEASURE DOING BUSINESS WITH SIGMA.

ORDER DIRECT TELEPHONE COLLECT
from ANYWHERE in the WORLD
Day, Station to Station, 314/771.5750

Night, Person to Person, %

Dan Broida, 314/993-6418
TWX (Teletype) Day or Night: COLLECT-910-761-0593
TELEGRAM: SIGMACHEM, St. Louis, Missouri

The Research Laboratories of

E’E@ACHEMICAL COMPANY

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

Distributed in the United Kingdom through
SIGMA LONDON Chem. Co. Ltd., 12, Lettice St., London, 5.W.6, Eng.
Phone 01-736-5823 (Reverse Charges)
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h The Rockefeller University Press

ANNOUNCES

THE NEUROSCIENCES:

STUDY PROGRAM

SECOND

Francis O. Scamirr, Editor-in-Chief

The MIT Neurosciences Research Program held a three-week
Intensive Study Program during the summer of 1969 in
Boulder, Colorado. Eighty-seven leading scientists presented
the papers now collected in this 1100-page volume. Below

are the book’s eight main subdivisions and their editors.

Evolution of Brain and Behavior Gardner C. Quarton

Development of the Nervous System M. V. Edds, Jr.

Robert Galambos
Gardner C. Quarton

Theodore H. Bullock

Communication and Coding in the Nervous System José P. Segundo

Determinants of Neural and Behavioral Plasticity
Complex Psychological Functions

Neural Subsystems and. Physiological Operations

Aspects of Molecular Neurobiology F. O. Schmitt

Recognition and Control at the Molecular Level G. M. Edelman

This is a companion volume to The Neurosciences: A study
Program, published in 1967 for the Neurosciences Research
Program’s first study program (now in its fourth printing).
607 Illustrations Indexes 8% x 11

Reference Edition $60. Professional Edition $30.

1100 pages

Also announcing

OLFACTION AND TASTE
Edited by Carl Pfaffman

Proceedings of the Third International Symposium

664 pages 336 Illustrations Index 634 x 10 $23.

Order from THE ROCKEFELLER UNIVERSITY PRESS
Order Service, New York 10021

L]
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Anderson, P.O. Box 3 AF, Las Cruces,
N.M. 88001)

21-1. Society of Motion Picture and
Television Engineers, 109th annual, Los
Angeles, Calif. (M. Denison, 9 E. 41 St.,
New York 10017)

22-23, Fiber Soc., annual spring techni-
cal conf., Chattanooga, Tenn. (L. Reben-
field, Box 625, Princeton, N.J.)

22-23. Future Technology of the Rub-
ber Industry, Leamington, England (Sec-
retary, Inst. of Physics and the Physical
Soc., 47 Belgrave Sq., London, S.W.1,
England)

22-23. American Pediatric Surgical
Assoc,, Hamilton, Bermuda. (T. M. Hold-
er, 39th and Rainbow, Kansas City, Kan.
66103)

22-23. American Assoc. of Railway
Surgeons, Chicago, Ill. (C. Y. Werelius,
5800 Stony Island Ave., Chicago 60637)

22-23. Institution of the Rubber In-
dustry, Leamington, England. (R. H. Cra-
ven, IRI, 4 Kensington Palace Gardens,
London, W.8, England)

22-24. Illinois State Acad. of Science,
Peoria. (K. H. Harmet, Dept. of Biology
Sciences, Northern Illinois Univ., De Kalb
60115)

22-24. American Ceft Palate Assoc.,
Pittsburgh, Pa. (K. R. Bzoch, Dept. of
Communicative Disorders, College of
Health Related Professions, Univ. of Flor-
ida, Gainesville 32601)

22-24. Conference on Electronic Crime
Countermeasures, Lexington, Ky. (J. S.
Jackson, Dept. of Electrical Engineering,
Univ. of Kentucky, Lexington 40506)

22-24. Michigan Acad. of Science, Arts
and Letters, Kalamazoo. (T. G. Overmire,
2117 Washtenaw Ave., Ann Arbor, Mich.
48104) :

22-24. Ohio Acad. of Science, Akron.
(J. H. Melvin, OAS, 505 King Ave.,
Columbus, Ohio 43201)

22-24. Population Assoc. of America,
Washington, D.C. (A. L. Ferriss, P.O.
Box 14182, Benjamin Franklin Sta., Wash-
ington, D.C. 20044)

22-25. Association of Clinical Scientists,
spring mtg., Hartford, Conn. (F. W. Sund-
erman, ACS, 2 Holcomb St., Hartford
06112)

23-24. Georgia Acad. of Science, Car-
roliton. (E. A. Stanley, Dept. of Geology,
Univ. of Georgia, Athens 30601)

23-24. Jowa Acad. of Science, Dubuque.
(R. W. Hanson, Dept. of Chemistry, Univ.
of Northern Iowa, Cedar Falls 50613)

23-24. Louisiana  Acad. of Sciences,
Natchitoches. (G. W. Cobb, Dept. of
Biological Sciences, McNeese State Univ.,
Lake Charles, La. 70601)

23-24. Mississippi Acad. of Science,
Hattiesburg. (C. Q. Sheely, Drawer CQ,
State College, Miss. 39762)

23-24. American Soc. for Engineering
Education, Rocky Mountain section, Lara-
mie, Wyo. (L. Hitch, ASEE, Suite 400, 1
Dupont Circle, NW, Washington, D.C.
20036)

23-24. American Geriatrics Soc., Chi-
cago, Ill. (E. Henderson, 10 Columbus
Circle, New York, N.Y. 10019)

24-29. American Ceramic Soc., 73rd
annual mtg. and exposition, Chicago, Il
(A. J. Metzger, Dept. of Ceramic Engineer-
ing, Ohio State Univ., 2401 N. College
Rd., Columbus 43210)
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25-28. Society for Economic Botany,
Chicago, Ill. (L. Williams, New Crops
Research Branch, U.S. Dept. of Agricul-
ture, Beltsville, Md. 20705)

25-30. Symposium on Control of
Quality in Construction, Pacific Grove,
Calif. (Secretary, Engineering Foundation,
United Engineering Center, 345 E. 47 St.,
New York 10017)

26-27. Combustion Inst., Western States
section, spring mtg., Denver, Colo. (W.
Unterberg, Western States section, Com-
bustion Inst., 13433 Galewood St., Sher-
man Oaks, Calif, 91403)

26-28. Frequency Control, 25th annual
symp., Atlantic City, N.J. (J. M. Stanley,
Dept. of the Army, Headquarters U.S.A.,
Electronics Command, Fort Monmouth,
N.J. 07703)

26-28. Association of Iron and Steel
Engineers, spring conf., Cincinnati, Ohio.
(W. C. Friesel, AISE, 1010 Empire Bldg.,
Pittsburgh, Pa. 15222)

26-28. Canadian Inst. of Mining and
Metallurgy, 73rd annual, Quebec City,
P.Q. (G. F. Skilling, 906-117, St. Cather-
ine St., West, Montreal 2, P.Q., Canada)

26-28. Radio Technical Commission for
Marine Services, Montreal, P.Q., Canada.
(RTCMS Secretariat,” P.O. Box 19087,
Washington, D.C. 20036)

26-28. Thermophysics, 6th annual conf.,
American Inst. of Aeronautics and Astro-
nautics, Tullahoma, Tenn. (E. Fried, Gen-
eral Electric Co., P.O. Box 8555, Philadel-
phia, Pa. 19101)

26-28. American Assoc. of Thoracic
Surgery, Atlanta, Ga. (A. Hanvey, 7710
Carondelet Ave., St. Louis, Mo. 63105)

26-29. Aerospace Medical Assoc., Hous-
ton, Tex. (M. H. Goodwin, Aerospace
Medical Assoc., Washington National Air-
port, Washington, D.C. 20001)

26-29. Society of Autometive Engineers,
air transportation mtg., New York, N.Y.
(W. 1. Marble, 2 Pennsylvania Pl.,, New
York 10001)

26-29. Civil Aviation Medical Assoc.,
Houston, Tex.  (G. E. Henning, Interna-
tional Airport, San Antonio, Tex. 78216)

26-29. Conference on the Management
of Transmission and Distribution Systems,
London, England. (Inst. of Electrical and
Electronics Engineers, Inc., Savoy Place,
London, W.C.2)

26-30. Institute of Environmental Sci-
ences, 17th annual, Los Angeles, Calif. (R.
T. Nichols, IES, 940 E. Northwest Hgwy.,
Mount Prospect, Ill. 60056)

26-30. Society of Manufacturing Engi-
neers, Philadelphia, Pa. (R. W. Taylor,
SME, 20501 Ford Rd., Dearborn, Mich.
48128)

26-30. European Organization of Nu-
clear Research, Geneva, Switzerland. (J.
Baardi, Health Physics, EONR, 1211
Geneva 23)

26-30. International Congr. on the
Protection against Accelerator and Space
Radiation, Geneva, Switzerland. (Inst. of
Physics and the Physical Soc., 47 Bel-
grave Sq., London, S.W.1, England)

26-30. International Congr. on Spastic
Care, Arnhem, Netherlands. (Congr. Sec-
retariat, c/o Holland Organizing Centre, 16
Lange Voorhout, The Hague, Netherlands)

26-30. Association for Research in
Vision and Ophthalmology, Sarasota, Fla.
(H. E. Kaufman, Dept. of Ophthalmology,
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Sephiarosé

Now— ;
the whole field of
agarose gel filtration
covered by

Sepharose
B-4B-2B

for the separation of high
molecular weight proteins and polysaccharides,
nucleic acids and viruses

The beaded form of .

- the agar‘o:e g(e)l- Approx. exclusion limits MW
Sepharose—ensures polysaccharides | proteins
2;%};33: E;l:gl?;?o 0 Sepharose 6B New! 1x10¢ 4x 106

" | Sepharosc 4B 5x106 20x 106

[] New Sepharose 6B, Sepharose 2B 20x 106 40x 106
arigid gel with
superior flow

properties, is
especially suitable

for separation in and é

above the upper 82

fractionation range g

=
of Sephadex G-200, E
Elution volume
Please ask for
further information. Purification of commercially available
thyroglobulin on Sepharose 6B.

Pharmacia Fine Chemicals Inc, Ph H
800 Centennial Avenue armaCIa
PISCATAWAY - .
New Jersey 08854 F Ine Chemlcals
B

Pharmacia (Canada) Ltd. 110 Place Crémazie, Suite 412, Montreal 11, P. Q.
(Inguiries outside U.S.A. and Canada should be directed to PHARMACIA FINE CHEMICALS, Uppsala, Sweden.)
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this instrument
can make
the gradient

FOR
CHROMATOGRAPHIC ELUTION
OR FILLING ZONAL ROTORS

With a capacity of 3200 ml/hr, the
Model 380 DIALAGRAD Programmed
Gradient Pump is especially suited
for filling zonal rotors as well as form-
ing liquid chromatographic elution
gradients and similar applications.
Almost any two component gradient
can be formed by simply setting a
series of dials. There are no cams to
cut or multiple solutions to mix at
estimated concentrations. The shape
of the curve is determined by setting
eleven O to 100% dials which repre-
sent the initial, final, and nine evenly
spaced intermediateratios. Thisgives
10 program intervals, each of which
are automatically subdivided by five
linear interpolations to produce a
smooth gradient.

Calibrated flow rates from 1 to
3200 ml/hr and program durations
from 5 minutes to 16 days are set
with positive stop switches. The
DIALAGRAD will produce linear or
curved gradients with equal
accuracy and the program will be
perfectly reproducible run after run.
The instrument takes but a few
minutes to program and requires no
attention during a program run.

For more information, please re-
quest Brochure DP 37.
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Univ. of Florida, College of Medicine,
Gainesville 32601)

26-30. American Welding Soc., San
Francisco, Calif. (Meetings Officer, AWS,
345 E. 47 St,, New York 10017)

26-1. American Acad. of Neurology,
New York, N.Y. (S. A. Neclson, AAN,
4005 W. 65 St., Minneapolis, Minn. 55435)

26-8. Lindauer, Psychotherapy Week,
21st annual, Lindau, Germany. (H. Stolze,
Adalbert-Stiffer-Str. 31, D-8, Munich 81,
Germany)

27-28. National Relay Conf., 19th an-
nual, Stillwater, Okla. (D. D. Lingelbach,
School of Electrical Engineering, Okla-
homa State Univ., Stillwater)

27-30. American Chemical Soc., Div.
of Rubber Chemistry, Miami, Fla. (F. M.
O’Connor, Harwick Standard Chemical
Co., 60 S. Seiberling St., Akron, Ohio)

27-30. American College Health Assoc.,
San Francisco, Calif. (J. W. Dilley, 2807
Central St., Evanston, Ill. 60201)

28. Habitability in Space Stations, Aero-
space Medical Assoc. and American Inst.
of Aeronautics and Astronautics, Houston,
Tex. [C. C. Johnson, Spacecraft Design
Office (EW), NASA Manned Spacecraft
Center, Houston 77058]

28—1. Geology of Industrial Minerals,
7th annual, Tampa, Fla. (H. S. Puri, Board
of Conservation, Geology Div., Box 631,
Tallahassee, Fla. 32302)

28-1. Society of Pediatric Research,
Atlantic City, N.J. (R. E. Greenberg, Dept.
of Pediatrics, Stanford Univ. School of
Medicine, Stanford, Calif. 94305)

29-30. Kansas Acad. of Science, Man-
hattan. (J. Weis, Div. of Biology, Kansas
State Univ., Manhattan 66502)

29-1. Southwestern Anthropological
Assoc. and the American Ethnological Soc.
Tucson, Ariz. (P. Nash, AES Program,
540 N St.,, SW, Washington, D.C. 20024)

29-1. Geological Soc. of America,
Northcentral section, Lincoln, Neb. (F.
Handy, GSA, P.O. Box 1719, Boulder,
Colo. 80302)

29-1. American Assoc. for the History
of Medicine, Colorado Springs, Colo. (C.
W. Bodemer, Dept. of Biomedical History,
Univ. of Washington, School of Medicine,
Seattle 98105)

29-3. American Psychoanalytic Assoc.,
Washington, D.C. (B. E. Moore, APA,
150 E. 73 St., New York 10021)

30. Oklahoma Acad. of Science, Broken
Bow. (J. T. Self, Dept. of Zoology, Okla-
homa Univ., Norman 73069)

30-1. Minnesota Acad. of Science,
Winona. (M. 1. Harrigan, MAS, 3100 38th
Ave., South Minneapolis, Minn. 55406)

30-1. Nebraska Acad. of Science, Lin-
coln. (C. B. Schultz, 101 Morrill Hall,
University Museum, Univ. of Nebraska,
Lincoln 68508)

:?0—1 . North Carolina Acad. of Science,
Winston-Salem. (J. A. Yarbrough, Mere-
dith College, Raleigh, N.C. 27602)

30-1. North Dakota Acad. of Sciences,
Fargo. (B. G. Gustafson, Univ. of North
Dakota, Grand Forks 58201)

30-2. Society of Biological Psychiatry,
Washington, D.C. (C. Shagass, Eastern
Pennsylvania Psychiatric Inst., Henry Ave.
and Abbottsford Rd., Philadelphia 19129)

30-2. American Acad. of Psychoanal-
ysis, Washington, D.C. (J. B. Miller, 510
E. 86 St., New York 10028)

Accurate
Within +3%

HOLTER™ Precision
Roller Pumps

A combination of small size, light weight,
and precision flow rates makes the Series
900 Holter pump a versatile answer to
both laboratory and field applications.
Fourteen models offer virtually non-pulsa-
tile performance with variable flow rates
from .33 cc/hr to 1300 cc/hr. Two sepa-
rate channels permit two dissimilar fluids
to be pumped simultaneously, at the
same or different flow rates, depending
on pumping chamber selection.

Unique design features in both portable
and non-portable models include:silicone
pumping chambers which maintain ac-
curacy and elasticity for their full pump-
ing life of up to 2,000 hours; solid state
circuitry for reliability; safety locking de-
vice to assure against accidental change
in flow rates.

All pumps operate on 110V or 220V AC
power. Portable models also feature a
nickel cadmium battery which operates
up to 13 hours without recharging . . . for
quick, easy set-up in field application.

All models measure 5%2" x 4%2" x 2% "
and weigh only 27 ounces. They may be
operated in refrigerated areas and are
gas sterilizable.

Typical uses include:

Liquid Chromatography
Bio-medical Applications
Organ Perfusion
Pharmacological Research
Precipitation Analysis
Solubility Determination

Food and Chemical Processing
Water Pollution Monitoring
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For further information, call or write:

EXTRACORPOREAL MEDICAL SPECIALTIES, INC.
Church Road, Mt. Laurel Township, N.J. 08057 (609) 235-7530
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