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Enzymes. LKB Ampholine electrofocusing
equipment has extraordinary resolving
power. So high, in fact, that investigators
have discovered numbers of “subsets” in
enzymes that appear homogeneous when
examined by conventional methods. The
Ampholine technique also avoids damag-
ing enzymes. Specific activity of recover-
ed samples is excellent.

- IN THE SERVICE OF SCIENCE

LKB Instruments Inc. 12221 Parklawn Drive, Rockvilie MD. 20852
11744 Wilshire Blvd. Los Angeles Calif. 90025
6600 West Irving Park Road, Chicago Iil. 60634
260 North Broadway. Hicksville N.Y. 11800
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Most

conservationists are
Thoreauly
indoctrinated.

Which is great. The crisis in our environment needs
their commitment and drive. But finding positive solu-
tions will take scientific training and disciplined
knowledge as well as public demand. These books will
help you train the coming generation of environmental

Eugene P. Odum: Fundamen-
tals of Ecology, Third Edition
The leading college text in
ecology, by one of the leaders
of the environmental revolu-
tion. Almost completely re-
written for the Third Edition.
Both a'textbook and a com-
plete reference work.

574 pp. 227 figs. Published
July, 1971. $11.75

Charles E. Warren: Biology
and Water Pollution Control
Information on how pollution
affects aquatic biosystems,
and on biological methods of
water pollution control.

434 pp. 128 figs. Published
January, 1971. $11.00

scientists:

William E. Hazen: Readings in
Population and Community
Ecology, Second Edition

A set of twenty-three signifi-
cant papers touching on
many aspects of ecology,
including those classics
every student of ecology
should read.

421 pp. 118 figs. Published
March, 1970. $5.75

Allee et al.: Principles of
Animal Ecology

The classic work that laid
the foundation for most
modern research in
animal ecology.

837 pp. 263 figs. Published
October, 1949. $16.50

Coming up this spring: Ford & Hazen: Readings in Aquatic Ecology
and Turk et al.: Ecology, Pollution and Environment

For more information or examination copies, write Textbook Marketing Division,

W. B. Saunders Company

West Washington Square, Philadelphia, Pa. 19105
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Aerial view of the northwestern slopes
and foothills of the Pico de Orizaba,
(snow-capped mountain on left, 5511
meters) in Mexico. In the foreground
can be seen Guadalupe Victoria, prin-
cipal source of obsidian exploited by
the Olmec of San Lorenzo Tenochtit-
lan. See page 666. [Michael D. Coe,



Some things are changing for the better.

Many people know us as an instrument manufacturer: we
make more than 2000 products for measurement, test and
analysis. Others know us as a computer company: more
than 10,000 own our programmable calculators and
computers. We prefer to think that our business is to serve
measurement, analysis and computation needs ... in
science, industry, medicine and education. This is the
rationale behind every new instrument, computer or system
that we tell you about in these ads. This month:

Nuclear waste assayed automatically
for isotope inventories.

Of all industrial waste products, none requires more care
than radioactive materials. And the assay of radioactive
wastes is uncommonly time consuming and expensive.

In a significant simplification of this problem, Gulf
Energy and Environmental Systems, Inc. has developed
a mobile automatic assay system with the help of Hewlett-
Packard computerized nuclear instrumentation. Briefly,
the system produces a penetrating beam of nuclear
particles to induce gamma rays and measures the radio-
activity without removing the material from its container.
The computer analyzes the measurment, compares it with
the known characteristics of nuclear materials, and auto-
matically determines the types and quantity of isotopes
present.

The Gulf system is better than previous techniques
on at least two scores. Because it computerizes the
intricate analysis, the system is easily operated by tech-
nicians. Results are immediate and accurate to 1%.

Similar HP nuclear measurement systems, beginning
at $30,000, continuously monitor atomic power plant
effluents and print out the type and amount of radioactivity.
Detailed information is yours for the asking.

Pollution-free nuclear power generating plants now have
added assurance they will stay that way. A Hewlett-
Packard computerized measurement system helps by
making a careful accounting of nuclear waste materials.




Keeping power generating equipment operating at capa-
city, especially during periods of peak demand, is vital.
To insure against downtime, a new tool from HP can ‘‘look
inside’’ key machinery and predict when it will need
service or maintenance.

“Transformation Machine” converts
fuzzy signals into sharp answers
for power systems.

One user of the HP 5450 Fourier Analyzer acquired
it after spending 18 frustrating months on a central com-
puter trying to develop a method for the identification of
load and machine characteristics in a power system. In
his own words: “The 5450 makes practical the use of math-
matics to do things that scientists and engineers have
wanted to do for 20 years. Using a central computer isn’t
satisfactory. It takes too long and you cannot see the
results during your experiment. With the 5450 you can
‘play’ with the measurement signal to find out what's
really going on. One session with the 5450 is worth 3 to 4
months on the central computer.”

Scientists in many other fields have been confronted
by measurement signals so complex that they look as
useless as noise. Until recently, the best solution was to
use the complex mathematics of the Fourier transform
and program a computer to do the complex signal analysis
computations off-line.

With the HP 5450 Fourier Analyzer, any scientist can
perform these complex mathematical operations rapidly,
while he’s conducting his experiment. A computerized
system that makes fundamental measurements of complex
waveforms, the 5450 transforms signals from time to
frequency domain and measures transfer function, co-
herence function, power spectrum and cross-power
spectrum...at the touch of a keyboard. It unscrambles the
waveforms into their individual frequency components
and identifies the phase and amplitude of each component.
The theory and use of the 5450 are described in the June
1970 issue of the HP Journal.

A design-your-own calculator:
plug-in solutions to particular problems.

A user in virtually any discipline now can customize
a powerful new programmable calculator to his
specific computational needs.

An engineer at a utility company, for example, can
use the Model 10 to design a transmission line or do a
complete rate analysis. A broad spectrum of complex and
tedious calculations common to the power industry now
can be performed quickly and easily — often by simply
entering the raw data and hitting a single key. Similarly, a
chromatographer can obtain per cent concentration and
relative retention time of each component on his chromato-
gram ... at a single keystroke. A physicist completes a
sequence of acceleration, velocity, force and work. ..
and a clinical pathologist computes a full blood gas
analysis. .. at a single keystroke. Et cetera.

Whatever your job, here's a
- calculator that speaks your
language. You can customize its
: keyboard, memory size, display, pro-
grams and peripherals to suit your number-
crunching tasks. T

This is possible because the new Model 10 calculator
has interchangeable function blocks which can define its
keyboard to meet varying needs. One standard plug-in
block emphasizes powerful statistical computations,
another gives higher mathematics capability, and the
third is completely user-definable. This block provides
single keystroke solutions to multiple-step calculations
commonly encountered by the user. Once programmed,
each key performs its customized function whenever
he strikes it.

For more on tailoring the $2,975 Model 10 to your
particular profession (full alphanumeric printing capa-
bility, expandable memory, a wide line of peripherals, etc.)
write for our brochure.

For more complete information, write Hewlett-
Packard, 1507 Page Mill Road, Palo Alto, California 94304.
In Europe: 1217 Meyrin-Geneva, Switzerland.
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‘The indispensable dispensers.;; ‘

Brinkmann_li

We callthem 'the indispen-
sables’ because once you use them,
you'll wonder how you ever managed
without them.

For unbelievable ease in micropipet-
ting with virtually 100% sample recov-
ery, try the slim new Eppendorf® push-
button Micropipets. They are now
available in 13 sizes, from 5 to 1,000
!, and precision is as fantastic as ever;
less than 1% standard deviation at 10
wl. Also note the convenient new rack
with two storage compartments for dis-
posable tips.

For the versatility of on-flask and off-
flask dispensing of liquid volumes from
.05 to 15 ml, consider the Brinkmann
Dispenser. Unlike most conventional
dispensers, this is a precision instru-

ment, with reproducibility of =%=.06%
at 5 ml.

The Metrohm Multi-Dosimat is an
automatic motor-driven buret. Digital
readout eliminates meniscus reading
error. Snap-in buret assemblies are in-
stantly interchangeable for non-stop
titrating. Available in micro (0.2 to 10
ml) and macro (5 to 50 ml) versions,
with automatic stirrer and many other
accessories.

For administering microliter volumes
ot liquid at constant rates, nothing
matches our Microdoser with 2-speed,
battery-powered motor. It utilizes spe-
cially designed 50, 100, 250 and 500
lambda microsyringes and is ideally
suited to a variety of medical, biologi-

cal and pharmacological applications,
Circle No. 8 on Readers’ Service Card

d handling systems.

including sample streaking of TLC
plates.

Our continuous flow multichannel
peristaltic pump lets you circulate, mix,
dilute or remove liquids at continuously
adjustable flow rates of 0.3 to 7200 ml
per hour. Non-pulsating and self-prim-
ing, the pump has no valves or seals
and can handle up to 18 channels
simultaneously.

We've got other ‘indispensable’ dis-
pensers as well. For complete literature
on them all, write;: Brinkmann Instru=
ments, Cantiogue Road, Westbury,
N. Y. 11590. In Canada,
write: Brinkmann Instru-
ments (Canada) Ltd., 50
Galaxy Boulevard, Rexdale

(Toronto), Ontario. BRINKMANN



Fill yourself in on reagents for electrophoresis

Eastman Organic Chemicals supplies these reagents for acrylamide-gel electrophoresis:

Monomers

e Acrylamide
(<0.01% acrylic acid)

o N,N’-Methylene-
bisacrylamide

(EAasTMAN X5521)

(EASTMAN 8383)

Initiators

o Ammonium Persulfate (EAsTMAN 11151)

¢ Riboflavin (EASTMAN 5181)
o N,N,N’,N’-Tetramethyl-

ethylenediamine (EAsTMAN 8178)
Stains
e 8-Anilino-1-

naphthalenesulfonic Acid (EASTMANP10296)
¢ 8-Anilino-1-naphthalenesulfonic

Acid Magnesium Salt (EAsTMAN 10990)
e Bromophenol Blue (EASTMAN 752)
e “Stains-All” (EASTMAN 2718)
e Methylene Blue (EAasTMAN C573)
e Naphthol Blue Black

(Amido Schwartz 10B) (EASTMAN 9763)

Buffer Components

o Acetic Acid (EAsTMAN 13001)
® 2-Amino-2-(hydroxymethyl )-

1,3-propanediol (99.5+ %)

(Tris Buffer) (EASTMAN 4833)
¢ Boric Acid (EASTMAN P1064)
e Citric Acid (EASTMAN 588)
e 2 4-Dinitroso-1,3-

naphthalenediol (EASTMAN 9503)
e Formamide (EASTMAN 565)
¢ Glycine (EAsTMAN 445)
e Sodium Acetate (EAsTMAN T227)
e Sucrose (EASTMAN 11155)
Dept. 412L

Eastman Organic Chemicals
Eastman Kodak Company, Rochester, N.Y. 14650

Please send a copy of JJ-11:

Some of these are basic necessities, some are
unique. For example, 8-Anilino-1-naphthalene-
sulfonic Acid Magnesium Salt (EASTMAN 10990)
rapidly binds with proteins at neutral pH to pro-
duce a yellow fluorescence. Protein denaturation
is minimal, since strongly acid conditions are not
necessary for visualization. Therefore, the meth-
od can be used for preparative electrophoresis,
where further study of the purified proteins is
desirable. [Anal. Biochem., 30, 391 (1969) and
Neurospora Newsletter, No. 15, 16 (December
1969).]

1-Ethyl-2-[3-(1-ethylnaphtho[ 1,2d]-thiazolin-
2-ylidene)-2-methylpropenyl]-naphtho[1,2d]-
thiazolium Bromide (EASTMAN 2718) is reported
to stain RNA bluish-purple, DNA blue, protein
red, and is also useful for staining acid polysac-
charides. Because of its versatility, the reagent is
referred to as “Stains-All” [J. Mol. Biol., 41, 139
(1969).]

Use of these two stains is described in Kodak
Publication No. JJ-11, Reagents for Acrylamide-
Gel Electrophoresis, along with package sizes,
prices, and ordering information; use the coupon
below to request your copy.

These reagents for acrylamide-gel electropho-
resis are available from any of these laboratory
supply houses:

B&A HOWE & FRENCH SARGENT-
CURTIN NORTH-STRONG WELCH
FISHER PREISER WILL/VW&R

For thin-layer electrophoresis, EASTMAN
CHROMAGRAM Sheet comes with a choice of three
adsorbents: cellulose, polycarbonate, or poly-
amide. Available from the above suppliers, and
from SCIENTIFIC PRODUCTS.

Thank you for reading this advertisement.

Name

Address

City

State Zip

11.65

e
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ASSELBLAD

How to get involved in Hasselblad wide angle photography.

For under $1,000 you can buy
a Hasselblad Super Wide C. The
whole camera. Body. Lens. Maga-
zine and all.

The lens is a 38mm Zeiss Bio-
gon /4.5, and you couldn't buy
it separately for any money. Be-
cause it comes permanently at-
tached to the camera body.

The Super Wide C is the only
Hasselblad that isn’t a reflex
camera. It couldn't be. To take
advantage of its optical proper-
ties, a true wide-angle lens such
as the 38mm Biogon had to be
placed less than %" from the
film plane. Which didn't leave
much room for a mirror. .

So we gave up a mirror to gain
some unique advantages.

Like superb corner to corner
sharpness and distortion-free
images that only a true wide
angle lens can give. (Verticals
and horizontals emerge as
straight lines, not distorted curva-
tures from edge to edge.)

And a sweeping 90° angle of
view (a normal lens covers about
52°) that lets you take in a wide
area without having to back away
from your subject.

And enormous depth of field
(at f/22. everything is shar
from 12" to infinity) whic
makes the Super-Wide C a great
camera for grabbing quick shots
when there isn’t time to focus.

And a very compact camera
for one that provides 214" x 214"
photographs.

The Super Wide C employs an

634

For under $1,000. Or over $1,000.

38mm Biogon Comparison of lenses 40mm Distagon
f4.5 Aperture f 4.
38mm Focal length 40mm
90°. Angle of view. 8°
8—————Number of lens elements 10
12" to o Focusing range 19” to o
B, 1-1/500 sec Synchro Compur Shutter- B, 1-1/500 sec
4.5-22 Diaphragm: 4-32
63 Filters—Hasselblad Series 104
Optical Viewing system Reflex
No Interchangeable? Yes
Under $1,000 Price Over $1,000
(including body) (including body)

optical viewfinder. But should
you ever require reflex: viewing
and focusing, you can remove
the film magazine and attach a
§round glass back in its place
Then when you're ready to shoot
just take it off and put the film
ma_lgazine back.

he magazine might be any
one of the five interchangeable
film magazines of The Hasselblad
System, because the Super Wide
C accepts them all. So you can
work in a variety of film formats
and exposures per roll, all the
wa¥ up to 70.

he Super Wide C was one of
the Hasselblads chosen by NASA
for use in space. During Gemini
9, it was taken on a two hour
space walk where it recorded fifty
remarkable photographs, working
in total vacuum.

For over $1,000 you can bu

our 40mm Zeiss Distagon f/4.

lens, and a camera to go with it.

The lens alone costs about as
much as the entire Super Wide C
camera, and you still need a body

and film magazine.

It costs what it does because
'l(he Distagon is a very remarkable
ens..

It had long been thought that
50mm was the practical limit in
building a fast, wide angle lens
for a 2%" reflex camera. Which
limited the angle of view to 75°.

The Distagon broke the rules.
It added another 13° to the angle
of view, and proved to be as
distortion-free as our 38mm
Biogon.

But the big advantage of the
Distagon lens is that it fits the
Hasselblad 500 CM and 500 ELM
cameras. So you can look through
the large ground glass and see
what's in and what’s out of focus,
how vertical the verticals are and
what kind of perspective the fin-

Circle No. 2 on Readers’ Service Card

ished picture will have.

The Distagon lens also inter-
changes with nine other Carl
Zeiss lenses, up to 500mm tele-
photo.

And allows you to utilize all the
backs and accessories of The
Hasselblad System.

Both the 38mm Biogon and
40mm Distagon lenses are very
much alike in terms of quality.
Both lenses have built-in Compur
shutters, so you can shoot at any
shutter SEeed with any type of
flash. Which is only possible
when the shutter is in the lens—
instead of in the camera.

The big difference between
these two wide angle lenses is
that one permits reflex viewing
and one doesn't.

And it's up to you to decide
how much that's worth to you.

For information, see your Has-
selblad dealer. For his name, and
a free 48-page catalog on The
Hasselblad System, write to
address below.

HASSELBLAD

Paillard Incorporated,
1900 Lower Road, Linden, N.J.07036.
Other products: Bolex movie equipment,
Hermes typewriters and figuring machines.

The System

SCIENCE, VOL. 174
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Step up to new levels of enzyme purity

Get your copy of the
new Worthington catalog

...enzymes and related biochemicals
for research, clinical diagnosis
and product improvement

12 NOVEMBER 1971 Circle No. 25 on Readers’ Service Card

Here's the new catalog from Worth-
ington Biochemical Corporation, the
house that enzymes built. Listed are
hundreds of research enzymes, clin-
ical reagents, nucleotides, and spe-
cialty biochemicals along with an-
alytical services of interest to the
researcher.

The catalog offers a number of
new materials not previously avail-
able plus existing products now
available in new levels of purity and
activity. The new Worthington cat-
alog contains all essential informa-
tion on product source, activity,
purity, assay data, and packaging.

Worthington, pioneer in the ex-
traction of enzymes, is alert to the
continuing needs of researchers for
new and better biochemicals. It is
also a pivotal force in turning the
fruits of biochemical research to
practical benefit—new materials for
use in therapeutics, diagnostics, and
other products.

Use the attached coupon to re-
quest your personal copy and
another one for an associate.

Worthington Biochemical Corporation
Freehold, New Jersey 07728 :
Please send the following:

__copies of the Worthington catalog.

[T] Product literature on Worthington
enzyme reagents for the clinical
laboratory.

: Name

Title

Orgapization

Address

City

State Zip
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it's short. it's stable. it's precise.

L/l

Did you know that the handy Labindustries’ REPIPET
dispenser can be ordered (at no extra cost) in this space-
saving low silhouette version? And in all sizes, too—1, 5,
10. 20 and 50 ml.

What turns people on about the low silhouette REPIPET?

It fits easily in the refrigerator.

It requires minimum shelf space.

It gets solid support from its 1,000 mi square bottle,
reducing the chances of damage.

The low silhouette REPIPET also offers all of these
advantages for rapid, dependable dispensing:

Accuracy 1%. Reproducibility 0.1%. ALL PYREX® in-
strument dispenses any reagent, including concentrated
acids, concentrated alkalies, and chlorinated hydrocar-
bons. REPIPETS have no plastic parts which can leak,
slip, corrode or break. (Yes, plastic parts can break, too.)

s low silhouette REPIPET

Simple, one-step operation. What could be easier than
lifting and depressing a plunger to deliver precise vol-
umes time after time? It takes all of 1 second. Prices of
REPIPETS start at $55 including square bottle, Teflon®
tip, and 50% lifetime guarantee against breakage. Mag-
nifying indicators start at $10. Other REPIPETS stocked
by Labindustries fit any container from 1 oz. to 5 gallons.
See catalog for details.

Order from Labindustries or your distributor. Major na-
tional distributors: Curtin Scientific, Fisher Scientific,
Matheson Scientific, Packard Instruments, Scientific
Products, VWR Scientific. Names of your regional dis-
tributors on request.

REPIPETS

products of

% LABINDUSTRIES

1802 M Second Street/Berkeley, California 94710
Phone (415) 843-0220
Cable LABIND, Berkeley, CA (USA)

International distributors: Australia, Norian Instruments, Pty. Ltd.; England,
ChemLab Instrument, Ltd.; Finland, G. W. Berg & Co.; France, P. Block and
Cie; Indonesia, Bah Bolon Trading Coy N.V.; Lebanon, Union Pharmaceu-
tique D'Orient; Libya, Arab Trading and Contracting Co.; The Netherlands,
Van Oortmerssen, N.V.; New Zealand (Auckland), Surgical Appliances Ltd.;
South Africa, SM! Aid Pty. Ltd.; Switzerland, Instrumenten-Gesellschaft AG
Zurich.

Circle No. 13 on Readers’ Service Card
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| Olivetti Corporation of America
| Marketing Division, Department

| 500 Park Avenue

| New York, N.Y. 10022
| The 214 words below intrigued me. Please tell me more.

| Name

ICro-

| Title

| Company.

I Address

l City
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from the company that invented the microcomputer.

In 1965, we introduced Programma 101.
Today, it's the world's most popular micro-
computer, with tens of thousands in use.
Now to complement the P-101, Olivetti
introduces the P-602. A super-microcom-
puter powerful enough to solve almost any
technical, scientific and statistical prob-
lemthat can be formulated mathematically.
The P-602 is clearly a logical extension of
the Programma 101. All programs are re-

corded on small magnetic cards. The key-
board is simple. Program the P-602 your-
self, or use the basic and application soft-
ware developed by us.

The P-602’s power comes from many tech-
nical advances. Like read-only memory.

Indirect addressing, as in large computers.
Subroutinesthatcan be created and called

when needed. And single-step debugging.
But the P-602 is more than just a powerful

Motittioa), L
Badear ratenrasar s

2 "oh
Ead b T T

The P-602 super-microcomputer is ideal for applications in numerical and statistical analysis, mathematical function evaluation, curve fitting, medical

machine. It can be integrated into a com-
plete computing system through a mag-
netic cartridge unit, a paper tape reader, a
tape punch, an XY plotter and scientific
measuring instruments.

We admit we have something better than
the world's most popular microcomputer.
Small wonder we call the P-602 “super
microcomputer.”

We sell answers, not just machines.

and life sciences, physical sciences and engineering, chemistry, research, education, ecology...and many more,






A giffora
spectrophotometer
1S difterent

MODEL 240
uv-vis
SPECTROPHOTOMETER
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)
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a detented positioner

is not the same as a

Gilford radial cam
positioner

A Gilford cuvette positioner IS significantly
different. Its unique radial cam mechanism ensures
positional reproducibility for the most demanding
microsample analysis.

Moreover, it has the additional versatility to be
driven automatically and to accommodate
standard, semi-micro and microcuvettes, and
cuvettes up to 10 cm path length.

Insist on the performance only Gilford can give
you. Ask us for details.

INSTRUMENT LABORATORIES INC.

OBERLIN, OHIO 44074

GILFORD EUROPE, S.A. » 39 RUE CHAUVELOT « 92 MALAKOFF, FRANCE
GILFORD INSTRUMENTS GmbH « WEISSENBURGSTRASSE 39 « 4 DUSSELDORF, WEST GERMANY
GILFORD INSTRUMENTS, LTD.+ 188 MARTIN WAY « MORDEN, SURREY, ENGLAND
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The new 7610A GC brings the benefits of
automation to high-efficiency gas
chromatography . .. for the repetitive
analysis of drugs and pesticide residues
where the economic payoff is large and
immediate . . . for unique biomedical
research where automation can improve
analytical precision by an order of
magnitude.

Because the 7610A is a completely
modular instrument, you can order it
initially with a bare minimum of equipment
and build it up, one step at a time, as the
need for automation arises and your
expense budget permits. You use standard
HP accessories that are completely
compatible: all you do is plug them in.

Automatic oven cooling. All 7610A’s
have this built-in feature which is
essential for fully automatic operation.

At the end of any programmed run, the
programmer turns on a blower, forcing
cool air into the oven and exhausting hot
air through a rear vent, until the oven has
cooled and re-equilibrated at the starting
temperature.

Automatic sample injection. The new
7671A Automatic Sampler installs directly
on the 7610A and makes its unattended
use possible around the clock. It
completely automates sample
measurement and injection for as many
as 36 consecutive samples and
synchronizes oven cooling and the
operation of integrator and recorder.

Automatic data handling. The 7610A is
completely compatible with HP Series
3370 Integrators and the 3360A GC Data
Processing System which automatically
prepares a full analytical report for each
sample, including component name,
retention time and % concentration. The
3360A System is completely programmed
for GC and handles as many as eight
instruments simultaneously in real time.

A state-of-the-art instrument, the 7610A
performs difficult analyses as no other GC
can. The many reasons include: all-glass
system, on-column injection, low dead
volume design, four-column five-detector
capability, flow control for up to 16 gases,
feedback temperature control for all
detectors and heated zones. Get the full
story from the nearest HP sales office or
write for Bulletin 7610. Prices start at
$6405. Hewlett-Packard, Route 41,
Avondale, Pa. 19311. In Europe:

1217 Meyrin-Geneva, Switzerland.

HEWLETT w PACKARD

ANALYTICAL INSTRUMENTS

43109
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Ornithonyssus bacoti, taken with Zeiss Photomicroscope 11, total magnification 1000X, no preparation. (A) Transmitted Phase Contrast;
(B&C) Nomarski Interference Contrast in two different focal planes. Notice the 3-dimensional effect.

How to make
an optical slice
of life.

Circle No. 12 on Readers’ Service Card

You do it with Nomarski differential in-
terference microscopy, a versatile
phase- and amplitude-contrast system
which vastly improves images both. of
unstained living cells and fixed and
stained preparations of cells or tissues.

Like the phase-contrast and image-
duplication interferente microscopes,
the Nomarski system generates con-
trast optically by interference of light
waves traversing slightly different opti-
cal paths. What sets the Nomarski
system apart is that differential inter-
ference produces an “optically shadow-
cast” image relatively free from
disturbance from out-of-focus details.
Because contrast is developed only in
a very thin depth of field (as little as
0.2 um), it is possible to make “optical
sections” for detailed non-destructive
analysis of living material.

Easy to set up and easy to operate,
Zeiss Nomarski equipment gives you a
high-aperture, low-glare instrument
capable of utilizing the full theoretical
resolving power of the outstanding
Zeiss Planachromat lenses. There is no
other system like it.

Those who study stained material
will find the amplitude-contrast feature
of the Nomarski system very useful for
bringing out weakly stained, minute
details with improved resolution.

The world's best Nomarski interfer-
ence equipment is available from Zeiss
for Standard RA, WL and Universal
Microscopes and for the camera micro-
scopes, Photomicroscope Il and
Ultraphot. For complete details on
Nomarski interference microscopy and
equipment write Carl Zeiss, Inc., 444
Fifth Avenue, New York, N.Y. 10018,

Nationwide Service.

THE GREAT NAME IN OPTICS

WEST GERMANY

ATLANTA, BOSTON, CHICAGO, COLUMBUS, DENVER, HOUSTON, KANSAS CITY, LOS ANGELES, PHILADELPHIA, SAN FRANCISCO, SEATTLE, WASHINGTON D.C.



Look. We've done more bio-
medical computerized signal pro-
essing than anyone else in the
pusiness.

As a matter of fact, twice as
many life scientists have come to
1s than all the other manufacturers
put together.

That's because we've got more to
offer them, including the largest

: 'iibr'ar'y of software for small ‘cém—'

puters in the world. Fourier trans-
forms, time averaging, correlograms,
histograms, you name it.

Plus three computers. Five A/D
converters. Three kinds of disk
packs. Four kinds of magnetic tape.
A unique programmable real-time
clock. Standard interactive displays.
Two color point plot versions.
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Nobody can gi;ve you a choice

like that. Nobody even comes close.

We can get you going for as little
as $10,000. Or as much as $200,000.
So we're ready anytime you are.

Ask for a demonstration. Or
literature. Laboratory Data Products
Group, Digital Equipment Corpora-
tion, 146 Main Street, Maynard,
Massachusetts, 01754. (617) 897-5111.




The Portable Cr

yogenic Container

you need is here.
Check appropriate [ ] for more information.

LABORATORY 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
quality specifications.

Evaporation rate

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
immersion storage or vapor-phase refrigeration. D

These ruggedly constructed, metal-walled vessels are
ideal for handling small guantities 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.

O

Capacity

(liters) 2 4 4
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(liters per day) 0.42 1.24
Capacitv
Hitm Circlesgo. 16 Clrcleaﬂo. 17 Circle No. 18 on Readers’ Service Card
HEAVY DUTY STORAGE
LABORATORY TRANSFER CONTAINERS
VACUUM VESSELS: large, portable
wont break or explode

Available in three convenient sizes for storing, trans-
porting, refilling, or dispensing liquid nitrogen. All
can be easily moved by one person with dolly or
cylinder truck. Two larger containers equipped for
withdrawal of LN,; withdrawal accessories available
for smaller containers.

a

Capacity
(liters) 50
Filled Weight
(pounds) 130 503 625
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Check boxes for more information and mail

this page to:
UNION CARBIDE CORPORATION e UNION
LINDE DIVISION Title CARBIDE
DEPT. SM-5, P.O. BOX 766
RADIO CITY STATION Company P
NEW YORK, N.Y. 10019 s gt Sl
Address
City State Zip
LINDE and UNION CARBIDE are registered Telephone
I trademarks of Union Carbide Corporation.
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Without dynamic focusing—only 14% of the photomicrograph is
in sharp focus.

With ETEC Dynamic Focusing—edge-to-edge sharpness regard-
less of specimen lilt angle.

5,000X (origi-
nal) unre-
touched photo-
® micrographs of
4 polystyrene latex
spheres. Side
cropping only to
" accommodate

| space limita-
tions.

Is your SEM a 14-Percenter?

Except for the ETEC Autoscan™, with exclusive Dynamic
Focusing, every SEM is a 14-Percenter . .. gets only 14 per-
cent of an exposure in sharp focus when you:

® Tilt a specimen at a 45° angle
® Set the magnification at 5,000X
@ Take the picture on a 1,000 line recording CRT

You must take seven exposures to equal the edge-to-edge
sharpness you get with one photomicrograph taken on an
ETEC Autoscan™ with Dynamic Focusing.

644 Circle No. 4 on Readers’ Service Card

The split-frame photomicrographs above are proof. Both
were taken by the most sophisticated SEM on the market
—the ETEC Autoscan™. The photomicrograph on the left
was taken without ETEC’s exclusive Dynamic Focusing sys-
tem. The right-hand photomicrograph was taken with
Dynamic Focusing. Note the edge-to-edge sharpness.

Before you buy any SEM, investigate ETEC's six other
exclusive features. Each is as dramatically innovative as
Dynamic Focusing. You will see why Autoscan™ is the
only true Second Generation SEM on the market.

ETEC

CORPORATION

3392 Investment Boulevard * Hayward, California 94545
Telephone: (415) 783-9210
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Goé&gy;ghss!

Nalgene
unbreakable

flasks havea
new twist...

We've added a polypropylene screw
closure to our unbreakable polycar-
bonate Erlenmeyer flask providing
more utility for these tough, trans-
parent, graduated flasks. The clo-
sures are linerless, leakproof, non-
contaminating, and autoclavable with
the flasks.

Useful for culturing, mixing and
storing. The mouth of the flask can
be gently flamed, even though the
closure protects it from contamina-
tion and makes flaming unnecessary.

Available in 6 sizes from 25 to 1000
ml (Cat. No. 4108). Order from your
Lab Supply Dealer. Ask for Catalog or
write Dept. 4111, Nalgene Labware
Division, Rochester, N.Y. 14602.

Nalgene®Lab e...the per repl i
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building. When employment was no
problem, the general attitude among
engineers in the defense industry was
that they were doing recognized en-
gineering jobs, so that they were ob-
viously professional engineers.

As in the case of the medical prac-
titioners during the depression of the
1930’s, the present financial hardships
thrust upon engineers may be the ir-
ritant required to cause them to think
seriously about what their profession
is, what it should be, and what their
societies should do to bring about a
correspondence between the two.

WILLIAM C. ORTHWEIN
Department of Engineering Mechanics
and Materials, Southern Illinois
University, Carbondale 62901

The Space Shuttle

The conflicting analyses of the costs
and benefits of the space shuttle that
were carried out by Rand and by
Mathematica (News and Comment, 11
June, p. 1112) have stimulated contro-
versy over this space transportation
system. The costs and benefits of the
shuttle constituted a major topic of dis-
cussion at the recent Space Systems
Meeting of the American Institute of
Aeronautics and Astronautics.

The cost of the full operational space
transportation system is now put at
$12.7 billion, although new cost-cutting
efforts may reduce that figure. This cost
includes shuttle development, test, and
production; establishment of facilities;
and a reusable orbit-to-orbit shuttle or
“space tug” that would be used to em-
place and retrieve satellites in orbits up
to the geosynchronous.

According to the Office of Manage-
ment and Budget (OMB), the shuttle
must be wholly justifiable on the basis
of economic return, and the system
must generate this return at a 10 per-
cent discount rate. Such a conservative-
ly high rate reflects the relatively low
priority now afforded to space ventures.

Lindley (I) reports that the OMB
specifications would be met by a traffic
rate of 39 flights per year, much lower
than the recent rate of launches by all
users (NASA, Department of Defense,
Comsat, and so forth). The specifica-
tions would also be met by a continuing
level of space spending, again by all
users combined, of $3 billion per year—
much lower than is the case even today.
Woodcock (2), analyzing shuttle de-
sign requirements after the methods

applied to new commercial jet trans-
ports, also concludes that the current
designs are adequate to meet the OMB
requirements.

Shuttle benefits include reduced
launch costs, elimination of launch
losses through an intact-abort capabili-
ty, on-orbit refurbishment and check-
out of satellites with attendant simpli-
fication of satellite design, and optimal
use of man in spaceborne investigations.
Two types of payloads would be car-
ried: those physically separated from
the shuttle and those which remain at-
tached, subsequently returning to Earth.
These classes are referred to, respective-
ly, as “automated satellites” and “sortie
missions.”

The automated satellite represents a
development of the classic unmanned
satellite. Salee (3) proposes an analytic
method for determining the cost re-
ductions such satellites might achieve.
He suggests maintenance of the satel-
lite by routine shuttle revisit, rather
than relying upon redundant or high-
reliability design. Salee concludes that
such satellites should use available hard-
ware, with new development eschewed
in favor of proven designs. The result-
ing payloads would feature low techno-
logical risk, high credibility of cost pre-
diction, and lower research and develop-
ment cost. He reports a saving of 50
percent in a typical case, the High Ener-
gy Astronomical Observatory.

The sortie mission represents a fun-
damentally new mode of space opera-
tion. Bader and Farlow (4) propose that
scientific sortie flights could resemble
the experiment-carrying aircraft flights
of the NASA program; their conclusions
are echoed by Stuhlinger and Downey
(5). In sortie flights, the scientists them-
selves would furnish the instruments,
which could be of standard laboratory
design, and they would accompany them
to orbit. The instruments would re-
quire little or no space-qualification,
and the scientists would require no as-
tronaut training.

This approach contrasts with current
methods, in which space experiments
require the involvement of hierarchies
of designers, managers, review and
evaluation boards, contractors, and
NASA centers. The time from experi-
ment proposal to flight is 3 to 5 years;
the cost, $30,000 per pound and up.
Shuttle sortie experiments could be car-
ried out at an equipment cost of $100
to $1000 per pound. Time from pro-
posal to flight would be months or even
weeks. Most important, the scientist
could spend his time actually preparing
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a programmable calculator

7

By

There's a universal language for chemistry, biology, phys-
ics, engineering, and all other scientific disciplines and
business. That language is mathematics.

There’s also a universal language for programming TEK-
TRONIX Desk-top Calculators. That language is mathe-
matics.

All calculators solve mathematical problems. But there is
only one scientific calculator that you can program with the
universal language of mathematics. That calculator is the
TEKTRONIX Scientist 909.

"The unique mathematical keyboard, which contains pro-
grammable keys for trigonometric and hyperbolic func-
tions plus inverse trig and hyper functions, is standard at
no extra cost.

The keyboard also contains one-key functions for logarithms,
raising any number to any power over a dynamic range of
. =10 digit mantissa times 10+%°, a square root of the sum
of the square key, and keys for solving directly expressions
such as ((@a+ b) — ¢ = d) X (f — g) = y. These and other
unique keys, plus the machine's ability to observe mathe-
matical hierarchy, make TEKTRONIX Calculators easy to
use AND easy to program. Even more significant is the
calculators’ power to solve complex mathematical prob-

that speaks your language,

ANALOG-DIGH

CALCULATOR

\\Nhatever you do!

lems involving as many as 5120 steps when used with the
optional 926 Programmer. p

You never have to learn a machine language or develop
techniques for circumventing nonprogrammable keys which
are often found on other machines. All keys on TEKTRONIX
Calculators are programmable to save you time and to
reduce the number of program steps.

For complete information or to arrange a demonstration,
contact any TEKTRONIX Field Office. Our offices are lo-
cated in or near major cities and industrial centers—
worldwide. If you prefer, write Tektronix, Inc., P.O. Box
500, Beaverton, Oregon 97005.

Sclenlat 008 CaleuIalor | . C. 0. ot e ey et o $3200
Statistician 911 Calculator ...................... $3200

U.S. Sales Prices FOB Sunnyvale, California
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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: 201-2535

lab products

in c Circle No. 96 on Readers’ Service Card

a company

his experiments, rather than oversee-
ing exchanges of documents with con-
tractors and designers.

Specialized research on research and
application modules, or RAM’s, would
also take place (6). Hook and Carey
(7) discuss the discipline areas that
would benefit. In astronomy, the shuttle
could support x-ray and infrared stud-
ies, as well as a 3-meter, diffraction-
limited, optical telescope (900 to 10,000
angstroms) (). Life sciences research at
zero gravity could yield new insights. In
materials science investigations, large
crystals and unique composites might be
produced at zero gravity, with possible
commercial application. Engineering
investigations in space technology and
communications research could also use
the shuttle in the sortie mode.

In the field of earth observations (5),
high-quality, low-cost information could
be gathered about crop yields and dis-
eases. Other observations might involve
earth physics, forestry and resource
management, land-use patterns, and
locations of new mineral or seafood re-
sources. Water resource management
and hydrology, geography and cartog-
raphy, and oceanography might also
benefit, as well as air and water pollu-
tion research. Disaster relief would ben-
efit from the quick response time of a
sortie mission for surveys of the dam-
age and coordination of relief.

The scientific benefits of the shuttle
do not in themselves justify its devel-
opment; the $12.7-billion cost to es-
tablish this system is larger than the
amount the National Science Founda-
tion will receive during the same time.
Defense, commercial, and applications

enefits combine as well to furnish the
justification. Nevertheless, the scientific
benefits should not be overlooked. For
the first time, laboratory-type investiga-
tions may be carried out in space, not by
scientist-astronauts, but by scientists.
T. A. HEPPENHEIMER
Departinent of Aerospace Engineering,
University of Michigan, Ann Arbor
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scanning
electrophoresis
apparatus

FOR
ELECTROFOCUSING

An ultraviolet absorbance monitor
in the system intermittently scans
the gradient at various wavelengths
to determine when ampholytes are
focused and provide a baseline of
ampholyte absorbance. Scanning
during migration shows when the
sample is focused, and a final scan
provides a contin-
uous profile of the
finished gradient as

it is being collected.
The low volume
column conserves ex-
pensive ampholytes;
internal streamlining
gives superior reso-
lution and recovery
of focused zones.

FOR
DENSITY GRADIENT
ELECTROPHORESIS

Easy loading and
automatic sample
collection simplify
the electro-

phoretic
separation
and purification
of small samples.
Intermittent
absorbance
scanning provides
a complete history
of peak separation
and indicates
completion

of migration.

For more infor-
mation on all ISCO
density gradient and
gel electrophoresis
apparatus, send for
our general catalog.

\U.S. Pat.#
3453200

INSTRUMENTATION

) SPECIALTIES COMPANY
4700 SUPERIOR  LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 TELEX 48-6453
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Treatment of Laboratory Animals

Maurice B. Visscher’s article (28
May, p. 916) on the Animal Welfare
Act of 1970 (P.L. 91-579) leaves the
scientific investigator with an unjustified
sense of security that there is under this
act no possibility of bureaucratic inter-
ference with the design or execution of
any experiment. -

It is true that Section 13 of P.L. 91-
579 contains language to the effect that
nothing preceding Section 13 can be
construed as authorizing the Secretary
of Agriculture to promulgate rules, reg-
ulations, or orders with regard to de-
sign, outlines, guidelines, or performance
of actual research or experimentation
by a research facility. Immediately fol-
lowing, however, is what is known in
governmental circles as a “march-in
clause”:

Provided, however, that the Secretary shall
require at least annually, every research
facility to show that professionally accept-
able standards governing care, treatment
and use of animals including appropriate
use of anesthetic, analgesic and tranquiliz-
ing drugs during experimentation are be-
ing followed by the research facility dur-
ing actual research or experimentation.

This clause will certainly leave the in-
vestigator or facility open to question if
some functionary of the Department of
Agriculture assigned to reading these
annual reports does not interpret “pro-
fessionally acceptable standards” as the
investigator or research facility does.
These standards have yet to be decided
upon, and even when that occurs they
may not conform to the investigator’s
ideas of professionally acceptable
standards.

Because of the quoted clause, the
American Society For Pharmacology
and Experimental Therapeutics did not
endorse the legislation which became
P.L. 91-579. Rather, the society con-
sistently and publicly, on the recom-
mendation of its Committee on Public
Affairs, endorsed the legislation with
regard to treatment of laboratory ani-
mals proposed by Representative Paul
G. Rogers (D-Fla.) and Senator Jacob
K. Javits (R-N.Y.) in the 90th and 91st
Congress (1966-1970). We still believe
that the Rogers-Javits proposals would
have better served the interests of all
concerned.

- LEONARD PROCITA
Committee on Public Affairs,
American Society For Pharmacology
and Experimental Therapeutics,
Albany Medical College,
Albany, New York 12208
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MILLIPORE

the technology that separates
tumorogens from antigens in vaccines

Some viral vaccines have caused
tumors in mice so pharmaceutical
manufacturers, of course, have to
eliminate the tumorogenic agents
with extreme prejudice before the
vaccines can be shot into men.

One way to do it is to bust up the
virus into antigenic pieces with
chemicals. In doing this, though,
viral DNA, which can be tumoro-
genic, is let loose. Since antigen
molecules and DNA molecules can’t
easily be separated on the basis of
size, the chemical solution becomes
part of the problem.

That part of the problem can be
solved by breaking up DNA into
pieces too small to carry genetic
information with DNAse; but this
enzyme also acts as an antigen and
a vaccine with two different antigens
hardly meets acceptable standards
of biological purity. So there's a
whole new problem.

But happily, DNAse can be neatly
removed by Millipore ultrafiltration.
Our Pellicon membrane (molecular
weight limit: 100,000) retains the
viral antigens (MW: 300,000) while
the DNAse (MW: 50,000) is washed
through by a buffer solution.

Pellicon (thin skin) membranes
are ideal for this job because they
adsorb almost none of the mole-
cules being separated (at the same
time, they absorb a lot of handling
because the thin skin is supported
by a porous substrate). Other ad-
vantages: Pellicon membranes can
be sterilized; they are shipped dry;
and can be installed dry in pressure

cells (easier to handle than some
others which, we hear, have to be
kept wet or packed with foreign
stabilizers to preserve their
integrity).

For those who might want all this
happiness in a 1,000 MW mem-
brane, we have that, too. Plus sys-
tems for processing from a few mi
to several liters, complete with cells,
pressure tanks, et cetera.

We’'ll be glad to consult on appli-
cations and perhaps even break
security and tell about our new high
volume ultrafiltration systems
(higher than laboratory and pilot
scale) which are due for unveiling
soon. For detailed information on
Millipore ultrafiltration systems,
write or use the reader service card.
For immediate service, dial
800-225-1380 (toll-free).

For ultrafiltration information, Circle No. 33 on Readers’ Service Card

.. can solve many fluid quality problems.

A wide variety of Millipore tools and techniques are available for making
precision separations in laboratory and industrial process fluids. To receive
a brochure outlining the scope of the technology, write, or use the reader
service card, Millipore Corporation, Bedford, Massachusetts 01730.

For technology brochure, Circle No. 34 on Readers’ Service Card
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Weve improved
the Orthomat Microscope-Camera

(Making the best even better is our business)

It's not easy to improve on anything so good. The
only improvements we could come up with were to
transistorize the control box...making it smaller.
And increase the range of shutter speeds...from
1/100 sec.—30 min.: to from 1/200 sec.—30 min.

When you have an automatic 35mm microscope-
camera that gives you a precisely exposed photo-
micrograph every time; a camera that doesn’t

let you waste an exposure; that trips the shutter,
calculates exposure, and advances the film
automatically; that automatically compensates for

light intensity changes during exposures; thathasa
shutter especially dampened against vibration; that
lets you switch film even in the middle of a roll; that
gives the right exposure time not only in bright-field,
but in dark-field, fluorescence and polarized light;
and that'’s built with fantastic Leitz precision...
there really isn’t much need for improvements.

However, the few we found have been included in
the Leitz ORTHOMAT |l Microscope-Camera.  1s0r0

@il Z c. Loiiz, Inc., Rockleigh, N. J. 07647
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SCIENCE

Training Scientists for New Jobs

The American scientific enterprise has been experiencing a prolonged
period of anxiety. At one time, scientists were among the most favored
groups in society and many of them felt secure in their view that the
pursuit of fundamental research was the only really worthwhile activity.
Since an increasing number of positions were available on campus, aca-
demia trained and indoctrinated the best students to become professors.

Relatively sudden changes in public attitudes, in governmental sup-
port, in the financial status of universities, and in the job market have
damaged the morale and poise of many scientists, particularly chemists
and physicists. A few news stories about Ph.D.’s driving taxicabs have
led professors, students, and the public toward the attitude that we are
training too many physical scientists. The leading universities, which
traditionally have produced the best doctorates, have drastically cut their
enrollments of entering graduate students in physics and chemistry.*
Should their example be followed in other schools, it would lead ulti-
mately to a decimation of science faculties.

Instead of a gloom and doom attitude, a more constructive approach
seems called for. Unemployment statistics indicate that that problem is
not as dreadful as it has been portrayed. Moreover, if the universities
would provide a broader-gauge indoctrination and training, more kinds
of positions would be available to science graduates.

A recent survey conducted by the National Science Foundationt pro-
vides data on the employment status of scientists. The results indicate
that the overall unemployment rate for physical scientists is 3 percent.
Among those having the Ph.D. degree, the rate is only about 1 percent.
The overall rate is age dependent, and those who are in the 25-t0-29
age bracket are experiencing the toughest problems. Their unemploy-
ment rate is 5 percent. These findings are corroborated in conversations
with professors of chemistry and physics at leading universities. They
indicate that their best students are being placed, but that their lesser
products are not always so fortunate.

Those professors who continue to indoctrinate and train their students
only for the pursuit of fundamental research will find that the job
market for the next several years will be poor. A limited number of aca-
demic posts will be available. Government support of research will not
increase greatly, and industry’s basic research is more likely to be cur-
tailed than expanded. Unless professors are willing to watch their depart-
ments shrink, they must prepare their students for a broader range of
positions. Almost all of the major problems of society involve a com-
ponent of science and technology. The discipline of a good education in
science, with its emphasis on facts and on a systematic approach to prob-
lem solving, could be an important component in training for many non-
research careers in the public and private sectors.

Examples of what might be done are provided by some of the great
technology-oriented companies. Only a small fraction of their technically
trained employees are active in fundamental research. Others are engaged
in development, in market surveys, in sales, and in all levels of manage-
ment. Research managers point out that, for every dollar spent on suc-
cessful basic research, $10 must be spent on development and $100
eventually spent on all the tasks involved in introducing a new product.
These figures illustrate why industry and perhaps even society can afford
to engage in only a limited amount of basic research. They also indicate
potential usefulness of employing individuals of great competence in
activities other than pure research.—PriLiP H. ABELSON

* Much of the content of this editorial was derived from a Conference on Unemployment
organized by the AAAS and held 12 October 1971. { National Science Foundation Report
No. 71-26,



Bausch & Lomb has been complete-
ly successful in cancelling out infla-
tion effects while bringing you new
Academic Microscopes with out-
standing advantages such as...

e Flat field optical system for sharp-
est images edge-to-edge

e Wide field eyepieces for longer
eye relief and increased usable
field of view

e Low position coaxial coarse and
fine adjustments for greater com-
fort and convenience

Exclusive Harmonic Drive with con-
tinuous fine adjustment

Choice of built-in base illuminators

Interpupillary distance adjustment
with constant tube length

Choice of plain, glide or ball-bear-
ing mechanical stage with low po-
sition coaxial controls

Choice of reversible binocular or
monocular head. Monocular takes
a teacher's observation eyepiece.

Focusable rack and pinion sub-
stage with removable 1.30 N.A.

Abbe condenser with iris dia-
phragm in 360° full ring mount

Send for our new catalog 31-2366
and we’ll tell you more.

More Great News! There's a new
Academic 256 line with the famous
DynaZoom® stand, at prices that
help meet today's tight budgets.
lust write for our new catalog 31-
2283 and free demonstration offer.
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Ideal for vaccines, biological

extracts, serum and storage and testing
of enzymes and bacteria; designed
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optimum temperature
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incubation
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With Bausch & Lomb’s low cost helium-neon gas
Laser and Laser Experiment Kit you will teach optical
principles most effectually. Furthermore, you'l find your
students cooperating most energetically.

Operation of the Laser is uncomplicated and dependable for
classroom use. Just plug it in and it begins to lase. Power is .1mw,
multi-mode, producing a monochromatic beam at 6328 Angstroms.
It's about the size of a shoebox and weighs approximately three
pounds.

The Experiment Kit contains all necessary components to con-
duct impressive demonstrations. There are set-ups for 13 experi-
ments from reflection to a Michelson Interferometer. Even for mak-
ing and reconstructing holograms. A comprehensive manual and
treatise on laser theory and practice are included.

Just write for our catalog 41-2325 and you will have all the

facts on this contemporary teaching tool.
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to contribute toward conferees’ travel
expenses, registration fee, and/or sub-
sistence expenses at the conference
location. However, total travel and
subsistence expenses usually will not
be provided.

Cancellation. The conferee deposit is
forfeited if an approved application is
canceled. This deposit is not transfer-
able to another conference or con-
feree.

Membership. Requests for member-
ship in the conferences or for addi-
tional information should be addressed
to Dr. Alexander M. Cruickshank, Di-
rector, Gordon Research Conferences,
Pastore Chemical Laboratory, Univer-
sity of Rhode Island, Kingston, Rhode
Island 02881. Telephone: 401-783-
4011.

The program for the Winter Gordon
Research Conferences follows.

Electrochemistry

Allen J. Bard, chairman;
D. E. Mclntyre, vice chairman.

10 January. Robert O. Becker, The-
odore L. Jahn, and Barnett Rosen-
berg, “Bioelectrochemistry—fundamen-
tals and future.”

11 January. Richard S. Nicholson
and J. M. Saveant, “Cyclic voltam-
metry—progress and prognosis.” Or-
ganic electrode reaction mechanisms:
Lennart Eberson and Lynn S. Marcoux,
“Organic electrode reaction mecha-
nisms: ECE vs. disproportionation”;
Manuel M. Baizer and W. Ves Childs,
“Reductive couplings.”

12 January. Fred Anson, W. Plieth,
W. R. Fawcett, and Robert deLevie,
“The electroactive species at the elec-
trode surface.”

13 January. Larry R. Faulkner, R.
VanDuyne, and Nicholas Winograd,
“Recent advances in electrochemical-
spectroscopic phenomena.” Open ses-
sesion.

14 January. Barry Epstein and Harry
B. Mark, Jr., “Electrochemistry and
the environment.”

James

Chemistry and Physics of
Liquid Crystals

Roger S. Porter, chairman; Julian F.
Johnson, vice chairman.

17 January. E. F. Carr, “Anomalous
alignment and domains in nematics”;
H. Gruler, “Elastic properties of ne-
matics”; R. S. Porter, “Discussions of
liquid crystal chemistry.”

Slicing It Pretty Thin

It’s a safe bet you won’t find one in
every household. Or in every labora-
tory. But if you’re moving in the sort
of specxahged :&a of electrophoretlg
analysis of R for example, an
you have to serve up slices of poly-
acrylamide gels, a lot of laboratory
types think the MICKLE GEL
SLICER is the best thing since
delicatessens. 2
It figures. |
How else can
you cut a froz-
en gel column
up to 10 cm
long and 1 cm
thick into flaw- |
less slices of less than 1.0 mm, 1n
increments of 0.1 mm, and leave the
rest of the column undisturbed?
Cutting force and blade angle are ad-
justable for hard-frozen dilute gels,
or softer, concentrated cylinders.
Slices are easily collected for process-
ing and scintillation counting.
Twenty cuts per minute. Foot switch
leaves hands free. Electromagnetic
counter keeps score on slices. Write
for complete details.

How To Look Good, Fast.

Costs being what they are today, the
guy {or gal) who can save a few dol-
lars gets the hero medal. Here’s a
way to look good while you're look-
mg good and fast (while you’re rap-
i  idly scanning
| polyacrylamide
- gel columns op-
- tically, thatis).
Be the first to
- recommend
: . purchase of the
VICON LINEAR GEL SCANNER
—the attachment that fits right into
your Zeiss PMQ II Spec. cell com-
partment without modification (and
avoids costly instrument duplica-
tion).
It scans at 6 mm/min—even faster
(25 mm /min) for coarser separations
—in either direction. Resolution? Slit
aperture is 100 u thin to catch those
narrow bands. Columns to 10x100
mm can be handled. Wavelength is
variable from 200 to 750 mu. And
there are a host of options available
to meet your specific needs. Want to
scan fast? Want to look good? Get
the details. Write:

Iy

J

Dept. B.G.C.

Brinkmann Instruments, Inc.
Cantiague Road,
Westbury, N.Y. 11590
(516/334-7500)

Brinkmann Instruments
(Cnnadﬂ), Ltd.

50 Galaxy Boulevard,
Rexdale (Toronto), Ontario
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18 January. J. Kessler, “Thermal
conductivity of nematics”; W. R.
Young, “Preparation and calorimetric
study of ring-methylated esters and
methyl-branched chlorostilbenes”; E.
M. Barrall, II, “Thermodynamics of
mesophases.”

19 January. H. K. Biicher, “Studies
on dynamic scattering and kinetic be-
havior of homeotropic nematics”; F.
Jones, “End group effects on meso-
morphic properties of binary systems”;
J. F. Johnson, “Discussions of liquid
crystal physics.”

20 Januery. F. Saeva, “Induced cir-
cular dichroism in cholesterics.” Dis-
cussion of unsolved problems in liquid
crystals: G. H. Brown, “Ultrasonic and
x-ray studies of nematics; liquid crystals
as solvents.”

21 January. Distinguished foreign
guests. Open discussion.

Polymers

Frederick E. Bailey, Jr., chairman;
John 1. Lauritzen, Jr., vice chairman.

24 January. (R. D. Lundberg, dis-
cussion leader): J. E. Glass, “Adsorp-
tion of water-soluble polymers at non-
reflecting boundaries”; A. Silberberg,
“Polymers in interfacial regions.” (J. R.
Knox, discussion leader): J. F. John-
son, “Separation mechanisms for poly-
mer fractionation.”

25 January. (W. R. McDonald, dis-
cussion leader): G. S. Y. Yeh, “Order
and structure in amorphous polymers”;
K. C. Frisch and H. L. Frisch, “Topo-
logically interpenetrating polymer net-
works.” (C. L. Sieglaff, discussion
leader): T. T. Szabo, “Composites-
multiphase polymer systems.”

26 January. (R. Porter, discussion
leader): N. W. Tschoegl, “Time-tem-
perature superposition in block copoly-
mers”’; M. M. Labes, “Polymerization
in liquid crystal systems.” (R. M. Fitch,
discussion leader): H. R. Allcock, “New
advances in phosphonitrilic polymer
chemistry.”

27 January. (W. Zimmt, discussion
leader): H. E. Podall, “Semi-permeable
membranes for reverse osmosis proc-
esses’”; M. M. O’Mara, “Polymer flaim-
mability.” (F. E. Bailey, discussion
leader): G. W. Ingle, “Plastics and the
environment.”

28 January. (J. 1. Lauritzen, dis-
cussion leader): R. F. Steiner, “Associ-
ating protein systems”; O. Vogl, “New
aspects of chloral polymerization™; A.
C. Ouano, “Molecular weight detec-
tion of GPC effluents.”
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WANG
HE WORLD'S
MONT TESTED

CALCULATOR

When you buy a calculator,

you want to get the best. That’s us.

We built our reputation and our company producing calculators
for professional testers and examiners — scientists and engineers.

We’ve expanded our line to produce Wang calculators for any
application you can think of, but we still maintained our
exacting standards. Every calculator we make, and Wang is the
widest line in the industry, has the best price/performance ratio
in its class. And we still believe that the only good calculator is
one that never becomes obsolete. That’s why we designed every
Wang product to be expanded in your office as your require-
ments increase. We have a world-wide sales and service organization
to back up that promise.

By building the best calculators we’ve become the largest
manufacturer in the United States. Give us any test you want;

we’ve passed them all. Call Mr. Courtney, collect, at 617-851-7211.

w a NG LABORATORIES, INC. Dept. s-11
836 NORTH STREET, TEWKSBURY, MASSACHUSETTS 01876,
TEL. (617) 851-7311, TWX 710 343-6769, TELEX 94-7421
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If you use or assemble science kits,
you probably already make use of
S & S papers. For traditionally, S & S
has always supplied the scientific
community with the best filtration
and separation media.

You may not know about our other
products, however. Find out about
them. Use the coupon below for our
new catalog. Explore it for additional
information both general and tech-
nical. In it you'll find:

M Black filters for insect egg count.

W Hydrophobic filters for separating
water from organic solvents.

M pH Indicator paper.

B Glass fiber filters for air and water
monitoring.

M Seed germination paper.

the first name in filtration. ..

SCHLEICHER & SCHUELL
(603) 352-3810

Schleicher & Schuell, Inc.
Keene, New Hampshire 03431

Gentlemen:
Please send Q.R.C. No. 5 to:

Name.

School
Address
City

I
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|
|
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|
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Forthcoming Events
December

3—4. Tutorial on Multi-Testing, Intern.
Health Evaluation Assoc.,, Washington,
D.C. (C. A. Caceres, 1759 Que St.,, NW,
Washington, D.C. 20009)

5-7. American Astronomical Soc., San
Juan, Puerto Rico. (H. M. Gurin, AAS,
211 FitzRandolph Rd., Princeton, N.J.
08540)

5-7. American Soc. of Hematology,
San Francisco, Calif. (F. H. Gardner,
ASH, 51 N. 39 St., Philadelphia, Pa.)

5-8. Chemical Specialties Manufac-
turers Assoc., Washington, D.C. (E. E.
Wilson, CSMA, 50 E. 41 St., New York
10017)

5-8. Association of Military Surgeons
of the United States, 78th annual, Wash-
ington, D.C. (W. Welham, AMSUS, 8502
Connecticut Ave., Chevy Chase, Md.
20015)

5-8. International College of Psycho-
somatic Medicine, 1st congr., Guadalajara,
Mexico. (A. J. Krakowski, 202A Cornelia
St., Plattsburgh, N.Y. 12901)

6-7. Vitamin E and Its Role in Cellular
Metabolism, New York, N.Y. (P. P. Nair,
Biochemistry Research Div.,, Dept. of
Medicine, Sinai Hospital of Baltimore,
Baltimore, Md.)

6-9. American Geophysical Union, San
Francisco, Calif. (A. F. Spilhaus, Jr.,
AGU, 2100 Pennsylvania Ave., NW,
Washington, D.C. 20037)

6-9. Ultrasonics Symp., Inst. of Electri-
cal and Electronics Engineers, Inc., Mi-
ami Beach, Fla. (J. E. May, Bell Labora-
tories, 555 Union Blvd., Allentown, Pa.
18103)

6-9. Symposium on Underground Waste
Management and Environmental Implica-
tions, American Assoc. of Petroleum Ge-
ologists, Houston, Tex. (W. H. Curry,
P.O. Box 572, Casper, Wyo. 82601)

7-10. American Soc. of Agricultural
Engineers, Chicago, Ill. (J. L. Butt, ASAE,
P.O. Box 229, St. Joseph, Mich. 49085)

8-11. American Rheumatism Assoc.,
San Diego, Calif. (Miss M. M. Walsh,
Arthritis Foundation, 1212 Ave. of the
Americas, New York 10036)

9-10. Modeling of Complex Systems in
the Pursuit of National Goals, American
Soc. of Cybernetics, Washington, D.C. (T.
H. Murray, ASC, Suite C1112, 1600 S.
Joyce St., Arlington, Va.)

9-14. American Acad. of Optometry,
Toronto, Ont., Canada. (C. C. Koch, AAOQ,
214-215 Foshay Tower, Minneapolis,
Minn. 55402)

13-14. Society of Cosmetic Chemists,
New York, N.Y. (Miss S. A. Ragon,
Amerchol Park, Talmadge Rd., Edison,
N.J. 08817)

13-14. Liquid Crystals Symp., London,
England. (Faraday Soc., 6 Gray’s Inn Sq.,
Gray’s Inn, London, W.C.1)

13-17. Use of Isotopes and Radiation
in Research on Soil-Plant Relationships
Including Applications in Forestry, Inter-
national Atomic Energy Agency, Vienna,
Austria. (J. H. Kane, Div. of Technical
Information, U.S. Atomic Energy Com-
mission, Washington, D.C. 20545)

15-16. Mechanical Properties of Ce-
ramics, Fibres and Composites, London,
England. (Meeting Officer, Inst. of Physics
and Physical Soc., 47 Belgrave Sq., Lon-
don, S.W.1)

16-19. Psychoanalysis, American Psy-
choanalytic Assoc., New York, N.Y. (Mrs.
H. Fischer, APA, 1 E. 57 St., New York
10022)

18-22. Interamerican Congr. of Psy-
chology, Panama City, Panama. (L. F. S.
Natalicio, SIP, 1801 Lavaca, Suite 11-E,
Austin, Tex. 78701)

20-21. Polychlorinated Biphenyls
(PCB’s): Chemistry, Environmental As-
pects, Toxicology, Biochemical Actions,
Alternatives, Durham, N.C. (D. P. Rall,
NIH, Nat’l. Inst. of Environmental Health
Sciences, Research Triangle Park, N.C.
27709)

26-31. American Assoc. for the Ad-
vancement of Science, Philadelphia, Pa.
(D. W. Thornhill, AAAS, 1515 Massa-
chusetts Ave., NW, Washington, D.C.
20005)

26-31. Metric Assoc., Philadelphia, Pa.
(R. W. Mattoon, Chemical Physics, Dept.
408, Abbott Laboratories, North Chicago,
Ill. 60064)

26-31. American Soc. of Naturalists,
Philadelphia, Pa. (Miss J. Spofford, Dept.
of Zoology, Univ. of Chicago, Chicago,
Ill. 60637)

26-31. American Soc. of Zoologists,
Philadelphia, Pa. (D. Sprugel, Jr., Illinois
Natural History Survey, 179 Natural Re-
sources Bldg., Urbana 61801)

27-29. American Economic Assoc., New
Orleans, La. (H. F. Williamson, 629 Noyes
St., Evanston, Ill. 60201)

27-29. Society for the History of Tech-
nology, New York, N.Y. (M. Kranzberg,
Crawford Hall, Case Western Reserve
Univ., Cleveland, Ohio 44106)

27-29. American Philosophical Assoc.,
New York, N.Y. (A. Pasch, APA, 117
Lehigh Rd., College Park, Md. 20742)

27-30. Archaeological Inst. of America,
Cincinnati, Ohio. (Miss E. A. Whitehead,
AlA, 260 W. Broadway, New York 10013)

27-30. Society for General Systems Re-
search, Philadelphia, Pa. (R. E. Ericson,
12613 Bunting Lane, Bowie, Md. 20715)

28. National Assoc. of Science Writers,
Philadelphia, Pa. (Mrs. R. Arctander, Box
H, Seacliffs, N.Y. 11579)

28-30. Linguistic Soc. of America, St.
Louis, Mo. (T. A. Sebeok, Research Cen-
ter for the Language Sciences, Indiana
Univ., Bloomington)

28-30. History of Science Soc., New
York, N.Y. (J. C. Greene, Dept. of His-
tory, Univ. of Connecticut, Storrs 06268)

January

4-6. Solid State Physics Conf., 9th an-
nual, Manchester, England. (Inst. of Phys-
ics, 47 Belgrave Sq., London, S.W.1,
England)

9-11. Association of American Colleges,
Washington, D.C. (AAC, 1818 R St., NW,
Washington, D.C. 20009)

9-14. Mercury in the Industrial Envi-
ronment, Engineering Foundation, Pacific
Grove (Monterey Peninsula), Calif. (EF,
345 E. 47 St., New York 10017)
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NEW FROM KLETT

A Test Kit to check your Klett Summerson Colorimeter.
Set consists of 3 Glass Standards and a Filter. There are
no solutions fo mix and the results are Immediate.
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Magnetically-driven Fermentor
B:R:l:D-G:E:S
The Contamination Gap

A major source of contamination is now eliminated in a new,
high-speed, magnetically-driven fermentor. Using a powerful,
multi-pole magnetic coupling, the Magnaferm Bench-Top
Fermentor eliminates the shaft penetration into the culture
medium to provide stirring rates up to 1000 RPM, even

in viscous media. To further reduce the hazards of
contamination, the Magnaferm incorporates a mechanical
foam-breaker, operated by its own drive motor, and coupled
to the vessel by a similar magnetic drive. This compact
fermentor can accommodate three interchangeable culture
vessels in sizes up to fourteen liters. A host of accessory
equipment makes the Magnaferm one of the most versatile
and useful pieces of laboratory equipment available.

For information on the fermentor with
the “magnetic personality,” write for catalog MAs/1171

NBS
NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET ST., NEW BRUNSWICK, N. J. 08903 201846-4600
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automate your high-volume
pipeiting procedures.

The Automated Pipetting Station from
Micromedic Systems is the first instru-
ment that dilutes or dispenses submicro
volumes repetitively, automatically, with
finer accuracy and technique than man-
ual pipetting. And processes 450 stand-
ard test tubes per hour.

Automatic Pipette.

for a demonstration.

MICROMEDIC
SYSTEMS, INC

ROHM AND HAAS BUILDING

Check these features: Continuously

variable micrometer volume adjustment.

Range of 2 to 1000 xl of sample, 2 to 5000

pl of diluent or reagent. Moving tube

racks. Liquid delivery against tube wall, INCEPENDENCE MALL WVEST

and automatic tip wiping between passes. PHILADELPHIA. PENNA. 19105
Circle No. 80 on Readers’ Service Card

Shock-free liquid movement through Tef-
lon lines. Push-button controls. Plus the
built-in accuracy and repeatability of our

Send for literature, or call (215) 592-2401

CYTOLOGISTS:

now prepare more slides
in less time, with less fluid

The Shandon Cyto-Centrifuge employs a
unique cell concentrating and distributing
technique permitting you to prepare a
large quantity of microscope slides using
a smaller amount of human blood plasma
synovial fluid, peritoneal exudates, semi- “~—~= .

nal or other body fluids. Centrifugation and slide preparatnon are per-
formed simultaneously, which eliminates prior centrifugation and saves
you time. Improved head design ensures safety when working with
pathogenic organisms.

The Shandon Cyto-Centrifuge produces a monolayer of cells and doe:
not damage individual cell structure. Also, processed slides can be
rapidly scanned using a preset high power objective without adjust-
ment between slides. Get the full story on the Cyto-Centrifuge and other
quality scientific tools . . . write Shandon Scientific Company, Inc.,
515 Broad Street, Sewickley, Pa. 15143 (Pittsburgh District).

PITTSBURGH .

LONDON .

FRANKFURT
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10-11. Molecular Basis of Biologi-
cal Transport, Biochemistry-Papanicolaou
Cancer Research Inst., 4th annual, Miami
Beach, Fla. (Biochemistry-PCRI Winter
Symposia, P.O. Box 906, Biscayne Annex,
Miami, Fla. 33152)

10-12. Surface Physics of Semiconduc-
tors, Southampton, England. (Inst. of
Physics, 47 Belgrave Sq., London, S.W.1,
England)

10-13. American Meteorological Soc.,
New Orleans, La. (K. C. Spengler, AMS,
45 Beacon St., Boston, Mass. 02108)

10-13. Radioactive Isotopes in Clinical
Medicine and Research, intern. conf.,
Badgastein, Austria. (R. Hofer, Second
Medical University Clinic, Isotopes Lab.,
A 1090, Wien, Garnisongasse 13, Austria)

11-15. National Soc. of Professional
Engineers, Dallas, Tex. (P. H. Robbins,
NSPE, 2029 K St., NW, Washington, D.C.
20006)

13-14. Molecular Basis of Electron
Transport, Biochemistry — Papanicolaou
Cancer Research Inst., 4th annual, Miami
Beach, Fla. (Biochemistry-PCRI Winter
Symposia, P.O. Box 906, Biscayne Annex,
Miami, Fla. 33152)

16. Human Factors in the Design and
Operation of the Highway Transportation
System, 5th annual workshop, Washing-
ton, D.C. (A. J. McKnight, 300 N. Wash-
ington St., Alexandria, Va. 22314)

17-19. American College of Surgeons,
sectional mtg., Miami, Fla. (Communica-
tions Div., ACS, 55 Erie St., Chicago, Ill.
60611)

17-21. Numerical Reactor Calculations
Symp., Intern. Atomic Energy Agency,
Vienna, Austria. (J. H. Kane, Div. of
Technical Information, U.S. Atomic En-
ergy Commission, Washington, D.C.
20545)

19-21. American Mathematical Soc.
and Mathematical Assoc. of America, Las
Vegas, Nev. (A. B. Willcox, MAA, 1225
Connecticut Ave., NW, Washington, D.C.
20036)

23-27. American Soc. of Heating, Re-
frigerating, and Air-Conditioning Engi-
neers, New Orleans, La. (A. T. Boggs III,
ASHRACE, 345 E. 47 St.,, New York
10017)

24-26. Aerospace Sciences, 10th mtg.,
New York, N.Y. (American Inst. of Aero-
nautics and Astronautics, 1290 Ave. of the
Americas, New York 10019)

24-27. Environmental Design Research
Assoc., 3rd annual, Los Angeles, Calif.
(W. J. Mitchell, School of Architecture
and Urban Planning, Univ. of California,
405 Hilgard Ave., Los Angeles 90024)

27-29. American College of Surgeons,
sectional mtg., Sydney, Australia. (Com-
munications Div., ACS, 55 E. Erie St.,
Chicago, I1l. 60611)

27-30. American College of Psychia-
trists, Coronado, Calif. (P. A. Martin,
ACP, 857 Fisher Bldg.,, Detroit, Mich.
48202)

30—4. Power Engineering Soc., New
York, N.Y. (J. W. Beam, Inst. of Electri-
cal and Electronics Engineers, Inc., 345
E. 47 St., New York 10017)

30-7. Role of Surface Properties in
Dosage Form Design and Development,
7th annual Arden House Conf. on Indus-
trial Pharmacy, Harriman, N.Y. (S. M.
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From the most experienced source for

Environmental Rooms

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

o Factory service available
locally, immediately

e Widely used in medical
schools, pharmaceutical
and chemical companies
for storage and research

® Long, dependable
operating life

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

e Modular construction for
maximum flexibility and
economy

Call or write today for information to:

relialab

@z 5 Memmey

ENGINEERING, INC.
1090 Springfield Rd., Union, N. J. 07083 « (201) 686-7870
Oldest and largest manufacturer of environmental facilities in the world.
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AAAS Symposia as Texthooks

Man, Culture, and Animals

Man, Culture, and Animals is now in its third printing.
First published in 1965, it is being used increasingly as a
college textbook in anthropology. It grew out of a AAAS
symposium, “The Role of Animals in Human Ecological
Adjustments.”

Edited by Anthony Leeds and Andrew P. Vayda. 304
pages. Bibliography. Retail price: $8. AAAS member price
when payment is sent with order: $7.

Air Conservation

Recent emphasis on the environment has put this 5-year-
old AAAS volume into the textbook category. Air Conserva-
tion is the Report of the Air Conservation Commission of
the AAAS, James P. Dixon, Chairman. The volume has
suddenly found wide use by environment-conscious students
and teachers.

2nd printing, 1968. 348 pages. Illustrated. Bibliography.
Index. Retail price: $8. AAAS member price when payment
is sent with order: $7.

Send your order today to

AAAS Publications
Suite 100, 1515 Massachusetts Ave., NW

Washington, D.C. 20005
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The first
color-accurate
photomicrographic
module system.

The PM-10 photomicrographic
system from Olympus is the first
modular camera system that not
only delivers accurate exposure,
but accurate color, too.

That's because its exclusive
photoelectronic system includes
through-the-lens auto exposure
control (from 32 min. to 1/100
seconds with any film that you
can name) plus through-the-lens
color temperature metering and
matching.

And when we say any film,
we mean it: a choice of modular
backs and accessories lets you
shoot anything from 35mm (with
automatic film advance, if de-
sired), to Polaroid film packs, to
4x5” (plates, film packs,
sheetsand Polaroid sheets).

In fact, our choice of
modules is so wide that it
even includes an inexpen-
sive body without automatic
features—but with the same
wide choice of interchange-
able backs and accessories.

Whatever you're look-
ing at now, whatever micro-
scope you're using, there's
a PM-10 system that can
— capture just what you see

¥ the way you see it—color or
black and white.

Send for our free lit-
erature, and you'll see just
what we mean.

% Olympus Corporation of America,
i 2 Nevada Drive,
~ New Hyde Park, N.Y. 11040

Dept. S

Olympus
PM-10

Circle No. 50 on Readers’ Service Card
737



This one-gallon laboratory *‘workhorse’” has all the
power you will ever need for high-speed reduction of
solids. You can grind, emulsify, disintegrate, homoge-
nize, shred, blend, or mix in seconds! The container,
cover,and blending assembly are stainless steel, easy
to clean, and trouble free. An ingenious adapter lets
you use smaller containers on the one-gallon base.

Waring also makes one-quart models (some with
timers, some with 7-speed controls), explosion-proof
models, and accessories from 12 ml Mini Containers
to ice crusher attachments. All are ruggedly con-
structed and warranted for one year of commercial use.

Waring Blendors®
are unique . . .

Circle No. 31 on Readers’ Service Card

Biendors
o
Laboralories

?

..l Tariog maies e

Write for our new catalog.

“no wonder

we registered the namel

Gross, College of Pharmaceutical Sci-
ences, Columbia Univ.,, 115 W. 68 St.,
New York 10023)

31-3. American Assoc. of Physics
Teachers, San Francisco, Calif. (W. F.
Johnson, AAPT, 1785 Massachusetts Ave.,
NW, Washington, D.C. 20036)

31-4. International Symp. on Informa-
tion Theory, Pacific Grove, Calif. (T.
Kailath, Dept. of Electrical Engineering,
Stanford Univ., Stanford, Calif. 94035)

February

1-3. Computer-Aided Design and Com-
puter-Aided Manufacturing Conf. and
Exhibit, Soc. of Manufacturing Engineers,
Atlanta, Ga. (T. C. Akas, SME, 20501
Ford Rd., Dearborn, Mich, 48128)

3-5. Association for Hospital Medical
Education, Chicago, Ill. (T. G. Kummer,
AHME, 2001 Jefferson Davis Hwy.,
Arlington, Va. 22202)

4-5. Problems of the Female Breast as
Related to Neoplasms and Reconstruction,
New York, N.Y. (R. K. Snyderman, Me-
morial Sloan-Kettering Cancer Center,
444 E. 68 St., New York 10021)

5-6. Medical Education, 68th annual
congr., American Medical Assoc., Chicago,
IIl. (C. H. W. Ruhe, AMA Council on
Medical Education, 535 N. Dearborn St.,
Chicago 60610)

5-9. American Acad. of Allergy, San
Francisco, Calif. (J. O. Kelly, AAA, 225
E. Michigan St., Milwaukee, Wis. 53202)

5-12. Asian and Pacific Congr. of
Gastroenterology, Manila, Philippines.
(Philippine Soc. of Gastroenterology, P.O.
Box 2598, Manila)

6-11. American Soc. of Range Man-
agement, Washington, D.C. (F. T. Colbert,
ASRM, 2120 S. Birch St., Denver, Colo.
80222)

6-12. Chemistry of Natural Products,
8th intern. symp., New Delhi, India. (S.
Rangaswami, Indian National Science
Acad., Bahadur Shah Zafar Marg, New
Delhi-1)

7-9. Integrated Optics-Guided Waves
Materials Devices, Optical Soc. of Ameri-
ca, Las Vegas, Nev, (OSA, 2100 Pennsyl-
vania Ave., NW, Washington, D.C.
20037)

8-12. American Group Psychotherapy
Assoc., New York, N.Y. (L. Kane, AGPA,
1790 Broadway, New York 10019)

9-11. American Acad. of Occupational
Medicine, Pittsburgh, Pa., (D. Minard,
Dept. of Occupational Health, AAOM,
130 DeSoto St., Pittsburgh 15213)

9-19. Ground Water Quality and
Treatment, 14th conf., Urbana, Ill. (V.
L. Snoeyink, Dept. of Civil Engineering,
Univ. of Illinois at Urbana-Champaign,
Urbana 61801)

14-15. Psychology of Technical Com-
munication, Philadelphia, Pa. (Inst. of Elec-
trical and Electronics Engineers, Inc., 345
E. 47 St.,, New York 10017)

14-16. Use of Enzymes in Agricultural
and Food Industries, 13th intern. symp.,
Paris, France. (Sécretariat, XIII¢me Symp.
International, Commission Internationale
des Industries Agricoles et Alimentaires—
Bureau International Permanent de
Chimie Analytique, 24, rue Téhéran, Paris
8°)
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14-16. American College of Surgeons,
sectional mtg., St. Louis, Mo. (Communi-
cations Div., ACS, 55 E. Erie St., Chicago,

Carctakinn Costs

irec
Il 60611) { 1700 Canes j .
16-18.  Australian  Electrochemistry | | e f labo L.
Conf., 3rd, Terrigal, New South Wales. | | gPeL ya

(D. A. J. Swinkels, B. H. P. Central Re-

Cane washino
search Labs., Shortland, N.S.W. 2307,

Australia) Anttle washing e
16-18. Solid-State Circuits Conf., Phila-

delphia, Pa. (Inst. of Electrical and Elec- | | =39 Lo tt1as -

tronics Engineers, Inc.,, 345 E. 47 St., {

New York 10017) i __ 5 Z2.53
18-19. Symposium on Regulation of | | hahas. Eeey 2
Catecholamine Metabolism in the Sympa- Feeding 58

thetic Nervous System, New York, N.Y. | | 5 T
(. Saulpaugh, New York Heart Assoc., | | .
2 E. 64 St., New York 10021) | Water daily _

20-23. American Inst. of Chemical | | : 81
Engineers, Dallas, Tex. (F. J. Antwerpen, | | Issue & deliver
AICE, 345 E. 47 St.,, New York 10017) i

20-24. American Inst. of Mining, [ | 5% & place wean 2,30
Metallurgical and Petroleum Engineers, | | s
San Francisco, Calif. (J. B. Alford, | | ‘/ash down rooms Sl
AIMMPE, 345 E. 47 St, New York | | A
10017) ; §1o4f

i

21-22. Coastal Zone Pollution Manage- | | - y
ment Symp., Charleston, S.C. (B. L. Edge, | | { {
Rhodes Engineering Research Center, | | 4{ gq
Clemson Univ., Clemson, S.C. 29631) i # ’7,

23. Applications of Auger Spectros- | | Mf‘?j/
copy, London, England. (Meetings Officer, | | : R
Inst. of Physics, 47 Belgrave Sq., London | |
SWIX 8QX) 1

23-25. Society of Professors of Educa- | |
tion, Chicago, Ill. (Miss R. Bayles, | |
Atlanta Univ., Atlanta, Ga.)

23-25. Research and Training Reactor | | '
Utilization, American Nuclear Soc., Col- i Circle No. 83 on Reader’s Service Card
lege Station, Tex. (J. D. Randall, Nuclear
Science Center, Texas A&M Univ., Col-

lege Station 77843) T 0
26. Oregon Acad. of Science, Portland. cra c . o
(C. L. Smith, Dept. of Anthropology,
Oregon State Univ., Corvallis 97331) e '
28-3. Medical Data Processing Symp., o anlma
Toulouse-Pyrenees, France. (E. E. Van
Brunt, Permenente Medical Group, Medi-

cal Methods Research, 3779 Piedmont care costs
Ave., Oakland, Calif. 94611) e

Our story is straightforward. Automatic
March I animal watering syslt[ems wor!:\—they're
i 3 cutting out bottles all across the country.
enie_sf ’ 23:;3:“6:%8'_ O-If«. F{’Nr::f;fl S:; And they save mongy—easily 30% of total
: g . i’ animal care labor in most facilities. Our
Medical Dr., Salt Lake City, Utah 84113) g 5
: . appeal is equally straightforward. If most
If you want to measure 1-5. American College of Cardiology, R S
Chicago, Ill. (W. D. Nelligan, ACC, 9650 aniingt 1act |esh il frd butoiore. Bente
any of these. .. Rockville Pike, Bethesda, Md. 20014) gl S s '
temperature 2-3. American Astronomical Soc., Div. P
oxygen on Dynamical Astronomy, College Park, et L
. Md. (J. D. Mulholland, Dept. of Astron- n Please send us the facts ||
humidity omy, Univ. of Texas, Austin 78712) ) about how automatic g
conductivity 2-4. Diagnosis of the Functions in 1 ;":v':;'r:onw;’;k.s'_ o it 1
light Endocrinology—Methods and Interpreta- | alog, specifications, 1
tions, 18th symp., German Soc. of Endo- ] user list. ;
... or control them, or crinology, Hannover. (J. Kracht, Patho- §
record them, send for logisches Institut, Klinikstrasse 32 g, 63 | = e !
log. W Giessen, Germany) 3 |
our catalog. We may 3-5. American College of Apothecaries, e |
have just the scientific Chicago, IlIl. (D. C. Huffman, Univ. of 1 ]
instruments you need. ;I‘gix(r)x;)ssee, College of Pharmacy, Memphis : e i
4-10. American Concrete Inst., Dallas, i oy ey = :
Tex. (ACI, Box 4754 Redford Sta., 22400 T T T T

YELLOW SPRINGS INSTRUMENT CO. W. Seven Mile Rd., Detroit, Mich. 48219) Hardco
YELLOW SPRINGS, OHIO 45387 6-8. National Federation of Science

Abstracting and Indexing Services, New | | Automatic Watering
) ' Hardco Scientific Div., Fieldstone Corp.
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NOW! 35%
Discount

on CRC’s

Automated
Labwashers

SAVE! Buy direct from
the manufacturer.

(offer ends Dec. 31, 1971)

Al The CRC Labwasher ®

The new CRC Labwasher®
offers improved glassware
washing plus plasticware cycle.

Our new line of labwashers will end your lab-

ware washing problems. Their fully automatic

washing cycles produce spotlessly clean and

dry labware, including plasticware, quickly and

efficiently.

They cut $lass labware breakage in half, and

soon pay for themselves in man-hours saved.

* Choice of undercounter, free-standing or
mobile models

® Choice of tap or distilled water rinses (up to 3)

* Dual-Temp Forced-Air Drying

* Booster heater for elevating and maintaining
water temperatures

e Convenient front loading with roll-out racks.

* 16 stainl steel y racks handle glass
labware or plasticware

For more information,
request Bulletin No. A-111

THE
CHEMICAL
RUBBER

co.

18901 Cranwood Parkway
Cleveland, Ohio 44128
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York, N.Y. (Miss S. Keenan, NFSAIS,
2102 Arch St., Philadelphia, Pa. 19103)

6-10. Analytical Chemistry and Ap-
plicd Spectroscopy, 23rd Pittsburgh conf.,
Cleveland, Ohio. (H. W. Fracek, Fisher
Scientific Co., 585 Alpha Dr., Pittsburgh,
Pa. 15238)

6-10. Neutron Inelastic Scattering, Sth
symp., Intern. Atomic Energy Agency,
Grenoble, France. (J. H. Kane, Div. of
Technical Information, U.S. Atomic En-
ergy Commission, Washington, D.C.
20545)

6-11. International Acad. of Pathology,
Chicago, Ill. (Miss J. Graves, Intersociety
Committee on Pathology Information,
Inc.,, College of American Pathologists,
9650 Rockville Pike, Bethesda, Md.
20014)

8-15. National Wildlife Federation,
Mexico City, Mexico. (T. L. Kimball,
NWF, 1412 16th St., NW Washington,
D.C. 20036)

9-10. Advanced Analytical Methods
for the Clinical Laboratory, Oak Ridge,
Tenn. (C. D. Scott, Oak Ridge National
Lab., P.O. Box X, Oak Ridge 37830)

9-10. American Soc. for Clinical Phar-
macology and Therapeutics, Houston,
Tex. (R. T. Smith, 1718 Gallagher Rd.,
Norristown, Pa. 19401)

11-18. American Assoc. of Pathologists
and Bacteriologists, American Assoc. of
Neurcpathologists, and Pediatric Pathol-
cgy Club (joint), Cincinnati, Ohio. (A. J.
French, 1335 E. Catherine St, Ann
Arbor, Mich, 48104)

12-17. American Soc. of Photogram-
metry, Washington, D.C. (L. P. Jacobs,
105 N. Virginia Ave., Falls Church, Va.
20046)

13-17. International Union against
Cancer Conf. (melanoma and skin cancer,
leukemia). Sydney, Australia. (Intern.

Cancer Conf., GPO Box 475, Sydney,
NSW)

13-17. California Membrane Conf.,
Squaw Valley. (C. F. Fox, Dept. of Bac-
teriology, Univ. of California, Los
Angeles 90024)

14. Acoustic Emission, London, Eng-
land. (Meetings Officer, Inst. of Physics,
47 Belgrave Sq., London SW1X 8QX)

14-16. Mineral Waste Utilization, 3rd
symp., U.S. Bureau of Mines and IIT Re-
search Inst., Chicago, Ill. (M. A. Schwartz,
IIT Research Inst.,, 10 W. 35 St., Chicago
60616)

19-25. Council for Exceptional Chil-
dren, 50th annual intern. conv., Washing-
ton, D.C. (W. C. Geer, CEC, Suite 900,
Jefferson Plaza, 1411 S. Jefferson Davis
Highway, Arlington, Va. 22202)

20-22. Physical Electronics Conf., 32nd
annual, Albuquerque, N.M. (R. L.
Schwoebel, Dept. 5330, Sandia Labs.,
Albuquerque 87115)

20-23. American Assoc. of Dental
Schools, Las Vegas, Nev. (B. F. Miller,
211 E. Chicago Ave., Chicago, Ill. 60611)

20-23. Institute of Electrical and Elec-
tronics Engineers, New York, N.Y. (D. G.
Fink. IEEE, 345 E. 47 St., New York
10017)

20-23. American Soc. of Neurochem-
istry, 3rd natl, Seattle, Wash. (W. L.
Stahl, Dept. of Medicine (Neurology),
School of Medicine, Univ. of Washington,
Seattle 98105

20-24. Use of Isotopes in Studies on
the Physiology of Domestic Animals
with Special Reference to Hot Climates,
Intern. Atcmic Energy Agency, Athens,
Greece. (J. H. Kane, Div. of Technical
Information, U.S. Atomic Energy Com-
mission, Washington, D.C. 20545)

21-23. Control of Hazardous Material
Spills Conf., Houston, Tex. (H. N. Myrick,
Univ. of Houston, 3801 Cullen Blvd.,,
Houstcn 77004)

23-25. American Philosophical Assoc.
San Francisco, Calif. (A. Pasch, APA,
117 Lehigh Road, College Park, Md.
20742)

23-25. Seismological Soc. of America,
Honolulu, Hawaii. (D. Tocher, P.O. Box
826, Berkeley, Calif. 94701)

26-29. Environmental Mutagen Soc.,
Cherry Hill, N.J. (W. W. Nichols, Inst.
for Medical Research, Copewood St.,
Camden, N.J. 08103)

April

3-6. National Assoc. for Research in
Science Teaching, Chicago, IlIl. (R. W.
Lefler, Dept. of Physics, Purdue Univ.,
Lafayette, Ind. 47907)

3-7. American Educational Research
Assoc., Chicago, Ill. (R. A. Dershimer,
AERA, 1126 16th St.,, NW, Washington,
D.C. 20036)

3-8. American College of Radiology,
Bal Harbour, Fla. (W. C. Tronach, ACR,
20 N. Wacher Dr., Chicago, Ill. 60606)

4-6. Symposium on Computer-Com-
munications Networks and Teletraffic,
22nd annual intern. symp., New York,
N.Y. (J. Fox, Polytechnic Inst. of Brook-
lyn, MRI Symp. Committee, 333 Jay St.,
Brooklyn, N.Y. 11201)

4-7. American Assoc. of Anatomists,
Dallas, Tex. (R. T. Woodburne, Dept. of
Anatomy, Univ. of Michigan, 4643 Medi-
cal Science II, Ann Arbor 48104)

4-8. Institute of Management Sciences,
Houston, Tex. (Mrs. M. R. DeMelim,
IMS, 146 Westminster St., Providence,
R.L)

5-7. Reliability Physics Symp., 10th
annual, Inst. of Electrical and Electronics
Engineers, Las Vegas, Nev. (H. Lauffen-
burger, IITRI, 10 W. 35 St., Chicago, Ill.
60616)

5-7. Phase Analysis: Identification and
Quantitative Determination, Hull, Eng-
land. (Meetings Officer, Inst. of Physics,
47 Belgrave Sq., London SW1X 8QX)

5-8. American Orthopsychiatric Assoc.,
49th annual, Detroit, Mich. (Miss M. F.
Langer, AOA, 1790 Broadway, New York
10019)

5-9. Learning and Culture, Soc. for
Applied Anthropology, American Ethno-
logical Soc., and Council on Anthropology
and Education (joint), Montreal, Canada.
(Miss N. Gonzalez, Dept. of Anthropol-
ogy, Univ. of Iowa, Iowa City)

6-8. Florida Acad. of Sciences, Winter
Park. (R. W. Long, Dept. of Biology,
Univ. of South Florida, Tampa 33620)

6-8. Association of Southeastern Biol-
ogists, Mobile, Ala. (Miss M. L. Gilbert,
Bioclogy Dept., Florida Southern College,
Lakeland 33802)

7-11. National Science Teachers Assoc.,
New York, N.Y. (R. H. Carleton, NSTA,
1201 16th St., Washington, D.C. 20036)
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GRALAB TIMERS rlm’ COLOR CODE &
Precise Timing for Industry and Labs m IDENTIFICATION TAPE

esolves the widest
range of labeling
problems

e bacteriostatic for
safer handling

ewithstands freezing
and autoclaving

Easy-to-use TIME Tape is self-sticking, eliminating hand-
to-mouth contact to protect against cross-infection.
Available in 17 colors to adapt readily to any color
coding system. Its satin-finish vinyl coated surface can
be marked on with ball point pen or pencil. Sticks in-
stantly to any surface, removes
e without messy residue. TIME
me TIME TAPE Tape is waterproof, oil-proof,
: acid resistant, withstands temper-
atures from —70°F to <+ 250°F.
Supplied plain or imprinted to
your specifications. 5 widths 12"

2". Economical TIME Tape is the
' most versatile labeling agent in
the laboratory.

> FREE BROCHURE!  Write for

Large 8" dial  Split-second synchronous accuracy ® Up to
3600 distinct settings (1 sec. to 60 min., 1 min. to 60 hrs., etc.)
* Two outlet receptacles for external load switching ® Buzzer amples. ill r

alarm ¢ Models from $36. Write for new catalog. tshe gaenstel(;lfsg‘adtgglgrorfggrr%o%nd

DIMCO-GRAY COMPANY | PROFESSIONAL TAPE COMPANY, INC.

207 East Sixth Street, Dayton, Ohio 45402 365 EAST BURLINGTON ROAD. RIVERSIDE, ILLINOIS 60546
Cirde No. 91 on Reoders’ Service Card Cirdle No. 90 on Readers’ Service Card Dept. 12

a new concept for

O\ Gas Chromatography_

a unitized
injection port,
“column and detector

This is a new, truly discrete analysis module for
the Shimadzu GC-4BM Series Gas Chromatographs.
In operation, the injection port, column and detector are

all handled as a single unit. Once the components are assem-=
bled, the entire module may be easily changed as different types
of samples are tested. Cross contamination is eliminated. The com-
pact design reduces dead volume. Write to AMINCO for complete details.

AMERICAN INSTRUMENT COMPANY

DIVISION OF TRAVENOL LABORATORIES, INC., Silver Spring, Maryland 20910
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Meet Our New Baby!

. . . the DUO-MONITOR simultaneously
measures UV absorbance at 254 and 280 nm.

CHECK THESE FEATURES:

o Linear Read-out in
absorbance

¢ High sensitivity 0.0002A
¢ Double beam stability

e Micro cell volume

Only' Laboratory Data Control offers a complete family of
uvMonitors for liquid chromatography. Models 1205 and 1280 for
254 and 280 nm respectively — Model 1222 for both 254 and
ter how difficult your column

ion on UV, RI, fluorescence and
for chromatography write or call
velcome the opportunity to work
plications.

Y DATA CONTROL

al Park, Riviera Beach, Fla. 33404 (305) 844-5241
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Flnd |t ': AST This i§ the first book to

Fokims ||| B
STORAGE AND . 4
RETRIEVAL SYSTEM exciting area of research.
G"d Retrieval On Keywords It is an authoritative and
Assign your own search terms (KEYWORDS) comprehensive survey of the
to each report or article. . . then effects Of gravitation on
STORAGE A .
Punch holes in KEYWORD SHEETS at the properties and behavior
locations representing the article’s of I|V|ng matter. Updated
numerical address on a simple listing. from the proceedings Of a
RETRIEVAL symposium, the topics
Assemble KEYWORD SHEETS in any dealt with include: physical
combination of search terms; the aligned . .
holes identify the desired articles’ addresses. and physmloglcal phenomena

associated with geotropism;
gravimorphism in plants,
vertebrates and invertebrates;
and the effects on organisms
of “weightlessness,” both
simulated and (in
Biosatellite I1) actual. $14.00

Edited by Solon A. Gordon
and Melvin J. Cohen

STARTERKIT ccccccncacnnsae

5145 s | GRAVIEY AND

— Hand Punch
— Instruction Sheet
— 400 Correction Dots ‘“ i OHGAHISM
. wx) — Backing Board
Plos 81.30: §:§:$§‘£;’ :‘Zaindu)ng - Sightin: S::et THE UNIVERSITY OF
. " CHICAGO PRESS
Better ideas incorporated Chicago 60637

210 Wayne Drive, Cinnaminson, N.J. 08077
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9-14. American Soc. of Biological
Chemists, Atlantic City, NJ. (R. A.
Harte, ASBC, 9650 Rockville Pike,
Bethesda, Md. 20014)

9-14. American Chemical Soc., Boston,
Mass. (F. T. Wall, ACS, 1155 16th St.,
NW, Washington, D.C. 20036)

9-14. Federation of American Societies
for Experimental Biology, Atlantic City,
N.J. (Miss A. Nixon, FASEB, 9650 Rock-
ville Pike, Bethesda, Md. 20014)

9-14. American Soc. for Experimental
Pathology, Atlantic City, N.J. (R. E.
Knutti, ASEP, 9650 Rockville Pike,
Bethesda, Md. 20014)

9~14. American Soc. of Pharmacology
and Experimental Therapeutics, Atlantic
City, N.J. (E. B. Cook, ASPET, 9640
Rockville Pike, Bethesda, Md. 20014)

10-12. Acoustical Holography, 4th in-
tern. symp., Inst. of Electrical and Elec-
tronics Engineers, Inc., Santa Barbara,
Calif. (Meetings Officer, 1IEEE, 345 E,
47 St., New York 10017)

10—13. International Conf. on Mag-
netics (Intermag), 10th, Inst. of Electrical
and Electronics Engineers, Kyoto, Japan.
(D. H. Looney, Bell Telephone Labora-
tories, Inc., Whippany, N.J. 07981)

10-14. Modern Trends in Activation
Analysis, 4th intern. conf., Saclay, France.
(P. L. Leveque, Centre d’Etudes Nuclé-
aires de Saclay, B. P. No. 2, 91-Gif-sur-
Yvette, France)

10-14. American Assoc. of Immunol-
agists, Atlantic City, N.J. (Mrs. B. B.
Reines, AAI, 9650 Rockville Pike, Beth-
esda, Md. 20014)

10-14. Nuclear Activation Techniques
in the Life Sciences, Intern. Atomic En-
ergy Agency, Ljubljana, Yugoslavia.
(IAEE, Kairntnerring 11-13, A-1011
Vienna, Austria)

10-15. Optical Soc. of America, New
York, N.Y. (Miss M. E. Warga, OSA,
2100 Pennsylvania Ave.,, NW, Washing-
ton, D.C, 20037)

11-13. Conference on Phosphorus in
Fresh Water and the Marine Environ-
ment, Intern. Assoc. on Water Pollution
Research, London, England. (K. J. Ives,
Dept. of Civil and Municipal Engineering,
University College, London, Gower St.,
London, W.C.1)

12-14. Machine Perception of Patterns
and Pictures, Teddington, Middlesex, Eng-
land. (Meectings Officer, Inst. of Physics
and Physical Soc., 47 Belgrave Sq.,
London SWI1X 8QX England)

13-15. American Assoc. of Physical
Anthropologists, Lawrence, Kans. (E. L
Fry, Box 339, Southern Methodist Uniyv.
Dallas, Tex. 75222)

13-15. Pepulation Assoc. of America,
Toronto, Ont., Canada. (J. W. Brackett,
PAA, P.O. Box 14182, Benjamin Franklin
Sta., Washington, D.C. 20044)

14, Utah Acad. of Sciences, Arts and
Letters, Provo. (K. T. Slack, Marriott
Library, Univ. of Utah, Salt Lake City
84112)

14-16. American Psychosomatic Soc.,
29th annual, Boston, Mass. (H. Weiner,
APS, 265 Nassau Rd., Roosevelt, N.Y.
11575)

16-19. National Council of Teachers
of Mathematics, 50th annual, Chicago,
Ill. J. D. Gates NCTM, 1201 16th St.,
‘Washington, D.C. 20036)
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ONE OF
THE FINEST
WATER
BATHS
EVER BUILT

(THE OTHERS ARE
DESCRIBED BELOW)

The Constant Temperature Water Bath
shown — one of the most popular as
well as one of the best ever developed
— is typical of a complete line of units
available from Blue M.

They include Fast-Setting Water Baths,
Shaker Baths (standard or refrigerated
models), Jar Baths, Hydrometer Jar
Baths, High Temperature Utility Oil
Baths and Refrigerated Utility Baths.
All feature patented MAGNI-WHIRL®
agitation — the built-in, fully automatic
system that obsoletes stirrers and con-
ventional circulating methods and
assures temperature uniformity to
#+0.1°C. or better. Some feature our
patented POWER-O-MATIC 60® Satur-
able Reactor Proportioning Control
System that couples unmatched tem-
perature control accuracy with ab-
solute reliability.

Getting back to the Water Bath pic-
tured: it has a range from near-am-
bient to + 100°C., is available in five
sizes, and is U.L. listed. It features all-
stainless construction and comes ready
to operate.

If you're looking for a quality bath,
please consider this an introduction to
the finest line in America. The next
step is to write: Blue M Electric Com-
pany, Corporate Headquarters, Blue
Jsland, Illinois 60406,

‘52| BLUE M
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son, Ed. Plenum, New York, 1971. xiv,
294 pp., illus. $19.50.

Cosmopolitan World Atlas. Rand Mc-
Nally, New York, ed. 2, 1971. Variously
paged. $19.95.

Cranio-facial Growth in Man. A con-
ference, Ann Arbor, Mich., May 1967.
Robert E. Moyers and Wilton M. Krog-
man, Eds. Pergamon, New York, 1971. x,
360 pp., illus. $18.75.

Curves and Automation: The Scientists’
Plot. Jesse Dilson. Lippincott, Philadelphia,
1971. 144 pp., illus, $5.50.

Cybernetics, Art and Ideas. Jasia Reich-
ardt, Ed. New York Graphic Society,
Greenwich, Conn., 1971. 208 pp., illus.
$13.50.

Electron Scattering from Complex Nu-
clei. Part A. Herbert Uberall. Academic
Press, New York, 1971. xvi, 480 pp., illus.
$24. Pure and Applied Physics, vol. 36.

Encyclopedia of Animal Care (Formerly
Black’s Veterinary Dictionary). William
C. Miller and Geoffrey P. West. Williams
and Wilkins, Baltimore, Md., ed. 9, 1970.
viii, 1014 pp., illus. $15.50.

Fabre. Poet of Science. G. V. Legros.
Translated by Bernard Miall. Horizon,
New York, 1971. 352 pp. $7.50. Reprint
of the 1913 edition.

Fast Reactions. David N. Hague. Wiley-
Interscience, New York, 1971. viii, 160
pp., illus. $8.50.

Food Study Manual. Helen Charley.
Ronald, New York, ed. 2, 1971. xii, 276
pp., illus, Paper, $5.50.

The Gary Schools. Randolph S. Bourne.
M.IT. Press, Cambridge, Mass., 1970,
Ixviii, 324 pp., illus. $12.50. Reprint of
the 1916 edition.

The Genetics of Human Populations. L.
L. Cavalli-Sforza and W. F. Bodmer.
Freeman, San Francisco, 1971. xviii, 966
pp., illus. $27.50.

Ground Water. A Selected Bibliography.
Frits van der Leeden, Ed. Water Informa-
tion Center, Port Washington, N.Y., 1971.
x, 116 pp. $15.

Homeopathy in America. The Rise and
Fall of a Medical Heresy. Martin Kauf-
man. Johns Hopkins Press, Baltimore,
Md., 1971. xii, 206 pp. $10.

Hormones in Development. A confer-
ence, Nottingham, England, Sept. 1968.
Max Hamburgh and E. J. W. Barrington,
Eds. Appleton-Century-Crofts, New York,
1971. xx, 854 pp., illus. $30.

The Human Aviary. A Pictorial Dis-
covery of New Guinea. Kenneth E. Read.
Photographs by George Holton. Scribner,
New York, 1971. 64 pp. $6.95. A Scribner
Portfolio in Natural History.

Immunity and Tolerance in Oncogene-
sis. A conference, Perugia, Italy, June
1969. Lucio Severi, Ed. Division of Can-
cer Research, Perugia, 1970. 2 vols.,
boxed. xcvi, 1310 pp., illus. $60.

The Kaiser-Permanente Medical Care
Program. One Valid Solution to the Prob-
lem of Health Care Delivery in the United
States. A symposium, Oakland, Calif.,
March 1971. Anne R. Somers, Ed. Com-
monwealth Fund, New York, 1971 (dis-
tributor, Association of American Medical
Colleges, Washington, D.C.). xii, 238 pp.,
illus. Paper.

The Language of Sociology. Charles W.

e [ELEGUTHD-
BHORES

and other
laboratory
applications . . .

Choose the perfect compan-
ion instrument to your elec-
trophoresis equipment.
Buchler offers you the right
power supply at the right
price.

Current and/or ST
Voltage Regulated

e Solid State Circuit

e Polarity reversing switch

e Separate Volt and
Milliammeter

e Low ripple

e Low-Hi Voltage Setting

e Capable of powering more
than one electrophoresis
cell simultaneously

onty $595

Nonregulated
Power Supplies
Available

Range 0-500 VDC........$180
Range 0-1000VDC........ $210

BUCHLER INSTRUMENTS DIV.
NUCLEAR-CHICAGO CORP.
A BUBSIDIARY OF G.D. sco

1327 SIXTEENTH ST., FORT LEE, N. J. 07024
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With the ILLUMITRAN

you can copy,
crop, correct,
enlarge or reduce;
make film strips
or internegatives
from transparencies
up to 4x5
faster than we can
tell you about it.

The lllumitran, technically far ahead
of anything in its field, is the quickest,
simplest and most economical means
of producing top quality duplicate
transparencies.

Reason? The guesswork is taken out
of the operation by an automatically
controlled variable intensity electronic
flash which provides a repeatable con-
stant color temperature light source.
[No more guessing exposure or lens
apertures.] A coupled, direct reading
meter assures consistent exposure
compensation for copying originals of
varying density or for color balancing
filters.

The Nlumitran isn't just for 1:1
copies on 35mm film. Using your own
camera you can reduce or enlarge at
will, copy originals up to 4 x 5 in size;
make sectional blowups, inter-nega-
tives or superpositions.

Maybe there’'s a job
the Illlumitran can do
for you. Ask your
dealer about it or
drop us a line, we'll
send you a brochure
and magazine articles
which may give you
some useful ideas.

BOGEN PHOTO CORP.

100 So. Van Brunt St., P.O. Box 448
Englewood, N.J. 07631

Circle No. 79 on Readers’ Service Card
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Lachenmeyer. Columbia University Press,
New York, 1971. xii, 130 pp., illus. $7.50.

Languages of the Brain. Experimental
Paradoxes and Principles in Neuropsychol-
ogy. Karl H. Pribram. Prentice-Hall, En-
glewood Cliffs, N.J., 1971. xvi, 432 pp.,
illus. $9.50.

The Logic of Science in Sociology. Wal-
ter Wallace. Aldine-Atherton, Chicago,
1971. 140 pp., illus. Cloth, $6; paper,
$2.45.

Making New Schools. Joseph Turner.
McKay, New York, 1971. xiv, 302 pp.,
illus. Cloth, $5.95; paper, $2.95.

Measure and Category. A Survey of the
Analogies between Topological and Mea-
sure Spaces. John C. Oxtoby. Springer-
Verlag, New York, 1971. viii, 96 pp.,
illus. Paper, $7.50. Graduate Texts in
Mathematics, 2.

Signal Processing, Modulation, and
Noise. J. A. Betts. Elsevier, New York,
1971. xii, 292 pp., illus. $12, Science and
Technology Series.

Social Control and Social Change. John
Paul Scott and Sarah F. Scott, Eds. Uni-
versity of Chicago Press, Chicago, 1971.
X, 238 pp. $7.95.

Soils. An Introduction to Soils and
Plant Growth. Roy L. Donahue, John C.
Shickluna, and Lynn S. Robertson. Pren-
tice-Hall, Englewood Cliffs, N.J., ed. 3,
1971. xx, 588 pp., illus. $9.95.

Spontaneous and Virus Induced Trans-
formation in Cell Culture. J. Pontén.
Springer-Verlag, New York, 1971. iv, 256
pp., illus. $22.50. Virology Monographs,
vel. 8.

Statistical Abstract of Latin America,
1969. Kenneth Ruddle and Mukhtar Ha-
mour, Eds. Latin American Center, Uni-
versity of California, Los Angeles, 1970.
xvi, 382 pp. 4+ foldout tables. Cloth, $12;
paper, $8.

Stereochemistry of Carbohydrates. J. F.
Stoddart, Wiley-Interscience, New York,
1971. xiv, 249 pp., illus. $14.95.

A Stereotactic Atlas of the Brainstem
of the Mallard (Anas platyrhynchos L.)
A Stereotactic Apparatus for Birds and
an Investigation of the Individual Vari-
ability of Some Headstructures. G. A.
Zweers. Van Gorcum, Assen, The Nether-
lands, 1971 (U.S. distributor, Davis, Phil-
adelphia). viii, 148 pp., illus, $20. Studies
in Neuro-Anatomy, vol. 10.

Steroid Protein Interactions. U. West-
phal. Springer-Verlag, New York, 1971.
xiv, 568 pp., illus. $24.90. Monographs on
Endocrinology, vol. 4.

Stimulus and Sensation. Readings in
Sensory Psychology. William S. Cain and
Lawrence E. Marks, Eds. Little, Brown,
Boston, 1971. x, 326 pp., illus. Paper,
$5.95.

Teaching Elementary Science. Through
Investigation and Colloquium. Brenda
Lansdown, Paul E. Blackwood, and Paul
F. Brandwein. Harcourt Brace Jovanovich,
New York, 1971. xiv, 434 pp., illus.
Paper, $5.95.

Trees. Structure and Function. Martin
H. Zimmermann and Claud L. Brown.
Springer-Verlag, New York, 1971. xiv,
336 pp., illus. $19.80.

Twentieth Century Theme. A Philo-
sophical Study. D. W. Gotshalk. Coro-
nado, Lawrence, Kans., 1971. vi, 56 pp.
Paper, $2.

this instrument
can make
the gradient

FOR
CHROMATOGRAPHIC ELUTION
OR FILLING ZONAL ROTORS

With a capacity of 3200 mi/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 0 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.
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INSTRUMENTATION
212) SPECIALTIES COMPANY

4700 SUPERIOR LINCOLN, NEBRASKA 68504
PHONE (402) 434-0231 TELEX 48-6453
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