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THE HIGH-SPEED
ULTROLAB'DILUTER

The LKB Ultrolab Diluter is one of the fastest and
most accurate diluters on the market. It will siphon

up a preset volume of a sample liquid and flush it

out with a preset volume of a reagent at a rate of up
to 1200 times an hour.

The Ultrolab Diluter can also be used as a dispenser,
to dispense one or two reagents at the same high
rate.

Each pump is permanently preset to deliver 10
different volumes, which can be selected by merely
pressing a pushbutton. Three pumps are available
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to choose from, giving in all a choice of volumes
from 10 ul to 3000 ul. These are high-precision
pumps, with an accuracy of =19, and a reproduci-
bility of =0.5%. Tight, leak-free operation is achieved

by employing smooth, sapphire pump plungers.

Operation is simple. To change over pumps you just
press a button and remove the pump, complete with

reagent bottle. You can immediately begin dilution or

dispensing for a different type of analysis by plugging
in a spare pump with a new type of reagent. A
convenient hand pipette and a foot pedal control are
available as optional items.

LK

LKB Instruments Inc.

12221 Parklawn Drive, Rockville MD. 20852

11744 Wilshire Blvd. Los Angeles Calif. 90025
6600 West Irving Park Road, Chicago !li. 60634
260 North Broadway, Hicksville N.Y. 11801
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Destruction of prop roots of red man-
grove tree was the work of an isopod
crustacean, Sphaeroma terebrans, a
wood borer that is causing a progres-
sive shrinking of the Ten Thousand
Islands of the Everglades National
Park off southwestern Florida. See
page 173. [George Morrison, Na-



/— MEASUREMENT®/COMPUTATION changing things for the better

Distributed Systems:
maxi power at mini prices.

Minicomputers have gained great popularity

in high-technology areas because they are often
the most cost-effective way to do many dedi-
cated tasks. But like everything else in this
universe, they have their limitations. The user
sometimes wishes he could add bulk storage
and high-performance peripherals as cost-effec-
tively as he acquired the original mini. For
those who own or plan to acquire several minis,
there is now a way to do this.

The concept, which we call distributed
systems, consists of integrating all your HP
2100 dedicated minicomputer systems into a
single network at whose center is another mini,
a disc-based HP 2100S multi-programming,
real-time executive.

In a distributed system, each user can
gain the full power of the central computer as
if he were the only user. Each can store large
amounts of data on the central computer’s disc,
run programs at the central computer complex

for his dedicated mini, and use its high-per-
formance peripherals such as line printers and
high-speed card readers. While each dedicated
mini continues to acquire data, control experi-
ments or monitor processes, the central
computer can simultaneously analyze the data,
generate reports for management, and be
used for preparing programs.

A further level of computer power is also
available with HP distributed systems, for the
central computer can communicate directly
with a host IBM 360/370, enabling HP 2100
networks to be an integral part of a hierarchal
information distribution and processing system.

Key to it all are two Distributed Systems
Packages: the HP 91701, about $6000 of hard-
ware and software that establish and manage
communications between the control 2100
and each satellite 2100 system; and the HP
91780 (about $5000) that performs a similar
function for the central 2100 and host IBM
computer.

If this idea interests you, ask for literature
on Distributed Systems.

Automatic Testing

Production Monitoring

Increase surface chemistry data
with an HP monochromatized
ESCA Spectrometer.

One of the most promising and powerful new
analytical techniques, ESCA (Electron Spec-
troscopy for Chemical Analysis) now provides
a chemical characterization of sample surfaces
(10-20 angstrom deep). It has a broad range
of applications: the effect of sunlight on
polymers, the composition and uniformity of
deposited thin films, the efficiency of washing
processes, the molecular structure of complex
organic molecules, and the effect of lubricants
on metallic surfaces, as well as many other
problems.

An especially important application for
ESCA appears to be in characterizing catalysts.
Catalysts are essential to the manufacture of

materials, yet determining the properties of
these compounds and finding methods to
evaluate their efficiency are important problems
that until recently have defied almost all
analytical techniques.

Predicting the performance of fresh
catalysts has been equally difficult. ESCA
offers hope here; not only can it determine the
oxidation states of species at the surface, but
it can give information about surface conduc-
tivity, an important parameter for character-
izing catalyst activity.

Although early investigators have already
made important discoveries in surface chem-
istry and physics with ESCA, they have been
unable to realize its full potential because of
the design limitations of the first generation
of instruments.

In all these spectrometers, the raw X-rays
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An example of the kind of surface chemical information ESCA provides
is shown in these spectra of tin. In the upper spectrum, tin (3d) ESCA
peaks occur from the surface of a copper alloy sample. Mostly tin oxide
with a small amount of metal is present. The lower spectrum shows tin
(3d) peaks after the sample was surface ‘‘cleaned’ with argon ion
bombardment for five minutes. Note how the results indicate the partial
removal of the tin oxide surface layer.

used to excite the sample produced satellite
emission lines and a characteristic background
that showed up in the ESCA spectrum and
confused its interpretation. They were limited
by an inability to use and control sample
charging effects.

Our 5950A ESCA Spectrometer incor-
porates a unique spherically-bent quartz crystal
monochromator that offers greatly improved
performance above limitations of non-mono-
chromatized X-ray photo-electron spectro-
meters. It allows chemists and physicists to
take full advantage of the ESCA technique.
System prices start at $125,000 (U.S. only]).
Ask for further information.

Complex statistics calculated
at the touch of a few keys.

If you frequently figure means and standard
deviations, correlations, histograms or curve
fits, you can be freed from involved pencil
and paper calculations. The HP 9805 gives
printed or plotted answers to these stat
problems at the touch of a single key.

You enter data once, then perform as
many operations as you want. At a single key-
stroke, you get sample size, mean, standard
deviation and correlation. Another keystroke
and you get histogram cell statistics; curve
fit coefficients, linear or parabolic; predict y
from a known x; or compute t statistics includ-
ing degrees of freedom. You never have to find

HEWLETT W PACKARD

Sales, service and support in 172 centers in 65 countries.
Palo Alto, California 94304. Offices in principal cities throughout the U. S,

intermediate results or re-enter data or
program the machine.

The 9805 also performs the four basic
arithmetic functions, %, 1/x, x/12, log, x,
log,, x, €%, exponents, and grand total accumu-
lation. All calculations are performed to ten
significant digits.

A built-in printer gives you a labelled
record of all data entries and calculations. When
you add the optional x-y plotter system, the
plotting becomes literally automatic. You enter
the data once, press the PLOT key and see
your histograms or linear or parabolic curve fits
take shape automatically. Change data and get
a new plot, again by pressing a single key. (See
one demonstration of the 9805, and we’ll
wager you'll never want to go back to the
drudgery of hand-plotted data.)

You can also add a bright 10-digit LED
display. For the big number-crunching jobs,
you can add an internal Expanded Stat module
for three additional curve fits (power, ex-
ponential, logarithmic), axis labeling, one-way
analysis of variance, and normal curve overlays
for histograms.

The basic stat version of the HP 9805
costs $1295. Send for details.

For more information on the products
described in these pages, fill out the coupon or
write to: Hewlett-Packard, 1507 Page Mill Road,
Palo Alto, Calif. 94304.

Domestic USA prices only. oco031s
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Please send me information on the following:

() HP Distributed Systems

() HP 5950A ESCA Spectrometer

() HP 9805 Calculator

Name
Title,

Company.
Address

City State Zip
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For success in RIA,
tlepend on DuPont/Sorvall.

Why us? Because the best results come
from using the best equipment. And we offer you an
unmatched choice of centrifuges, rotors and multi-
place carriers for many kinds of radioimmunoassay
projects.

You can count on exceptional capability.
For example, we’ll show you how you can put
ninety-six 12 x 75 mm tubes to work, with speeds to
7,000 rpm and forces to 8,061g—and that’s a per-
formance that nothing else duplicates.

DuPont-Sorvall Centrifuges that excel in
RJA include our Automatic Superspeed Refriger-
ated RC2-B; our Automatic Refrigerated RC-3; and,

Circle No. 10 on Readers’ Service Card

our table-top-sized GLC-2. Each is versatile enough
to work with a variety of carriers and rotors. And
each has our exclusive Gyro-Action Direct Drive,
your assurance of smoothness in separations,

Send for our free RIA Bulletin. It gives you
complete details about RIA centrifuging equipment.
Simply write to DuPont Company, Instrument Prod-
ucts Division, Sorvall Operations, Newtown, Conn.
06470. Or phone (203) 426-5811.

SORVALL

Ask for Bulietin SC-10RIA

@UPOND Instruments
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FREE! Latest Heath/Schlumberger M | Dept. 531-191
electonic instruments catalog, | 1 | Benton Harbor, Michigan 48022
featuring these and dozens of | | O Please send latest electronic instruments catalog.
other high performance, low cost et N e St S G SRS R R S LTS R B e
instruments: scopes, power |{ | | Title.

‘supplies, meters, generators, etc. || | Company/Institution |

Use postcard or coupon to || | | Stree
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The new Durrum DC-6A
makes all other Resins obsolete

Two-hour, single-column amino-acid analyses . . . on
your analyzer . . . by simply exchanging your present
resin for the new Durrum DC-6A.

And that’s not all. Combined with Durrum’s Pico-
Buffer System and Ammonia Filters, the new DC-6A
resin will give you an absolutely flat baseline, higher
sensitivity, and improved resolution.

If you need convincing, just compare one of your
recent runs with the chart above.

Better yet, phone us today and order your own Dur-

RAPID KINETICS ... AMINO ACID ANALYSIS ... RESINS FOR LIQUID CHROMATOGRAPHY

rum DC-6A resin. If you’re not completely satisfied
within 30 days, your money will be fully refunded. That’s
a guarantee, the only one of its kind in the industry.
Full details on the new DC-6A resin are contained in
Durrum Resin Report No. 4. Write or phone, and we'll
send you a copy by return mail.
Durrum Chemical Corporation,
3950 Fabian Way, Palo Alto,
Calif. 94303(USA) Telephone
(415)321-6302 Telex:348347.

DURRUM
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3 new computer
systems atincredibly
low prices.

There’s only one
computer company

in the world
that could do it.

And Digital just did.




Digital introduces
the PDP-11E10.

For $21,000 you get one of the most
versatile computer powerhouses ever built.

It's a complete hardware
system. What's more you get
our advanced 16-bit PDP-11E10
CPU, and 16K words of 980
nanosecond internal memory

free when you buy our 1.2-

million word cartridge disk,
dual-drive tape cassette, Digi-

tal’s own 30 cps console termi-
nal and small peripherals
controller.

Starting from there, vou
can go in any direction vou
want. Hook it up to instrumen-
tation, build it into vour OEM
system, expand it with more
memory and peripherals.
Develop interfaces and appli-
cation software, or better vet,
check into what's available
from us,

including intertaces, real-time
disk operating system for $750,
and plenty more. Delivery in
sixty davs.

Contact vour local Digital
Oftfice, or write: Digital Equip-
ment Corporation, Mavnard
Mass. 01754. European head-
quarters: 81 route del"Aire,
1211 Geneva 26. Digital Equip-
ment of Canada Ltd., P.O. Box
11500, Ottawa, Ontario K2H SKS.

2050020




Digital introduces
the DECLAB-1140.

For $37,500 you get one of the most
complete lab computer systems ever offered.

This remarkably low-
priced system includes our
advanced 16-bit PDP-11/40
CPU, 16K words of 980 nano-
second internal memory, two
removable 1.2-million word
cartridge disks, 12-inch CRT
display with powerful display
processor (complete with char-
acter and vector generator) and
light pen, Digital’s own 30 cps
console terminal, and a labora-
tory peripheral unit thatincludes
12-bit A/D converter, clock,

digital I/O, and 8 channels with
differential pre-amplifiers.

Plus complete software to
handle your application require-
ments: our RT-11 real-time oper-
ating system and an open-ended
applications software package
that includes modules for
peripherals handling, graphics
support, data acquisition, signal
processing, and a variety of
statistical routines. Most of
your programming has already
been done for you. We also offer
three high-level languages —

FORTRAN, BASIC,
and FOCAL.

[n addition, you'll have
access to the world’s largest
library of laboratory software.
Get our new book on applica-
tions software and further
information about the
DECLAB-11/40.

Contact your local Digital
office, or write: Digital Equip-
ment Corporation, Maynard,
Mass. 01754. European head-
quarters: 81 route de l"Aire,
1211 Geneva 26. Digital Equip-
ment of Canada Ltd., P.O. Box
11500, Ottawa, Ontario K2H 8KS.
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Digital introduces the
GT44 Graphics System.

For $34,500 you get the price/performance
leader in graphics computing.

There’s nothing compar-
able for the price.

Complete with hardware

and software. Including our
advanced 16-bit PDP-11/40
CPU, 16K words of 980 nano-
second internal memory, two
1.2-million word removable
cartridge disks, new 17-inch
CRT display, display processor
(complete with character and
vector generation) and light pen,
Digital’s own 30 cps console

terminal, and our graphics-
supported disk operating system
with BASIC.

And it's a totally flexible
system. Add peripherals.
Develop new software using
the CRT. Monitor and direct
experiments, design inter-
actively. In fact, do any of the
things you wanted a graphic
computer capability for and
couldn’t afford till now. But
don’t take our word. Come to

Digital and see for yourself.
Draw vour own conclusions.

Contact your local Digital
office, or write: Digital Equip-
ment Corporation, Mayna rd,
Mass. 01754. European head-
quarters: 81 route de I’ Aire,

1211 Geneva 26. Digital Equip-
ment of Canada Ltd., P.O. Box
11500, Ottawa, Ontario K2H 8KS.
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IS IS a hew
P.A.G.E.

Pharmacia Gel Electrophoresis System

for polyacrylamide gradient electrophoresis
and other P.A.G.E. techniques

The complete system

Full capabilities for the new pore gradient electrophoresis
technique, two dimensional studies, gel rod electro-
phoresis.

Polyacrylamide gradient gels PAA 4/30

Convenient ready-to-use gradient gel slabs give extreme
resolution over the whole range 50,000—2 million MW.
Self-limiting migration concentrates the zones after sepa-
ration by molecular size.

Gel electrophoresis apparatus GE-4

4 gel slabs, 12 samples on each, or 16 gel rod capacity.
Robust moulded construction with built-in cooling system.
Full range of accessories for all applications.

Electrophoresis power supply EPS 500/400

Compact, all solid state. 0—400 mA constant current,
0—-500 V constant voltage with automatic cross-over.
Maximum effect 60 W. Full personnel and instrument
protection. Available 1974,

Gel destainer GD-4

Electrophoretic or diffusion destaining of slabs or rods in a
single operation. Twin cells. Active dye removal and sol-
vent circulation. Results can be inspected at any time.

Destainer power supply DPS

Compact, reliable, all solid state. Push-button selected
constant voltages 12, 24, or 36 V. Timer controls electro-
phoretic destaining up to 90 minutes.

Find out more about the Pharmacia Gel Electrophoresis System from your usual supplier of Sephadex®and Sepharose®.

L R

Pharmacia Fine Chemicals Inc.
800 Centennial Avenue

PISCATAWAY Dorval, Quebec, Canada
New Jersey 08854 (514) 684-8881

Phone (201) 469-1222

L S

Pharmacia (Canada) Ltd.
2044 St. Regis Boulevard

Pharmacia
Fine Chemicals
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Kinetically speaking...
four wavelengths at once

Attach this
Wavelength
Programmer
to your Varian
635 UV-Vis Spectro-
photometer*. . . and let it
monitor reaction velocities

for you! You may choose repetitive
scanning over a selected range at
one of four speeds, or measurements
at four different wavelengths. When
the 635 monitors enzyme reactions,
for instance, you can follow both
product formation and the decrease
in substrate concentration.

Repetitive scanning with our X-Y
recorder gives overlay spectra,
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0.8 {(A)

0.6 ;
8 o
5 04
i
g
f: 0.2

D) R R RTINS C
Hours 0 1 2 3 4

The kinetics of methyl salicylate
hydrolysis monitored at four wavelengths:
(A) 333 nm (B) 309 nm (C) 300 nm

(D) 400 nm. Temperature, 30°C.

saves time.

defining isosbestic
points. Unattended,| 10
the 635 turns out
precise, reproduc- 0.8
ible data, as shown
in this graph of

methyl salicylate 0.6
hydrolysis.
Excellent for titra-

5 0.4
tion curves also.

In the Quad A
mode, you select
up to four discrete
wavelengths, ad-

Absorbance
=
o

(=]

just the sampling
time and push the

E

260 280 300 320 340 360 380

button! In the hy-
drolysis reaction,
the 635 plots ab-
sorbance at peaks
and isosbestic
point. Also useful for analysis of
mixtures, such as oxyhemoglobin
and methemoglobin, or chlorophylls
a,b and c... or for monitoring
column effluents.

Other accessories to complement
the 635 are:
Auto-5 Cell Programmer
Multi-zero and Multi-range
Temperature Readout
X-Y Recorder or Digital Printer
Auto-50 Sample Changer

*You’ll also want this new

Repetitive scans of a methyl salicylate hydrolysis reaction.
Absorption at 333 nm decreases with increase at 300 nm;
two isosbestic points defined. Temperature, 30°C.

Add these to the top performer
in its price range...and youll have
an integrated kinetics system
second to none!

At Varian we design simpler
ways to answer your life science
problems. .. please ask for all the
details!

Varian Instrument Division
611 Hansen Way, Box D-070
Palo Alto, California 94303

Varian X-Y Recorder Model 235
to overlay curves.
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Olympic medalists we ain’t.

But our Technical Specialists have

had uncommon training, too.

Looks difficult, doesn’t it? And it is.
You had better know every technical detail
about the capabilities and applications of
your equipment from the tips of your skis
to the bindings that hold your boots. That's
where our S/P Technical Specialists have
very common ground with the uncommon
training of Olympic ski jumping medalists.

Our 39 S/P Technical Specialists are in a
class by themselves. They are concerned
with very expensive, very technical, very
sophisticated, very uncommon equipment.
And it’s their job to evaluate your needs,
then to translate the capabilities and
applications of this complex equipment into
common sense terms to help you. That's why
we train them right at the manufacturer’s
plant. So they will know as much about the
equipment as the engineers who built it.

So before you jump to a conclusion, talk
to our uncommon S/P Technical Specialist.
He'll make a lot of common sense to you.

Circle No. 8 on Readers’ Service Card

To take advantage of the
uncommon training of our
Technical Specialists,

call your S/P Representative
or write Scientific Products,
Division of American Hospital
Supply Corporation,

1430 Waukegan Road,
McGaw Park, [llinois 60085.
S/P...a single source for

laboratory equipment, supplies
and scientific products.



Here's a step by step
dispensing samples
Step one: push the button. Step two: push the button.

Keep that up for 48 more steps and you've dispensed

50 samples from the same syringe. Syringes for our

PB600 can range from 25 p/ capacity to 10 m/ giving

you samples from 0.5 u/to 200 p/. It's an ideal device

for dispensing radio isotopes in RIA, thin layer chroma-
tography, microtitrations, or any time you need to

dispense similarly sized samples at the push of a

button. For information on the PB600 Repeating Dis-

penser, write to Hamilton Company, Post Office Box
17500, Reno, Nevada 89510.

HAMILT2N
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One camera took all of these pictures
and delivered them in seconds.

Photomicrograph of experimental

Chromatogram of urological
specimen. Type 108.

35mm slide of muscle
structure. Type 46L.

3 . ey g

Dama%ed autcmoblle plston

Type

Bone combs from Middle
Ages. Type 52.

galvanized coating. X100. Type 107.

||lilmlnn;

Lung with tumor.

5 positive/negative. Type 108

The new Polaroid MP-4 camera.

It's the one camera that couples speed with flexi-
bility.

It fits practically any job you have because it lets
you use 13 different Polaroid instant films in 4 x 5,
pack or roll formats.

They give you exactly the records you need—
full color or black and white (fine-grain, high-
speed, negative with matching positive, and even
black and white transparencies).

And not one of them takes more than two minutes
to develop.

The modular design of the new MP-4 lets you
interchange cameras, film holders and lenses. Be-
cause the light arms are completely adjustable, it

Polaroid®

canhandleeventhe mostdifficult lighting situations.
And you can shoot at any angle or perspective be-
cause both camera mount and column rotate
through a complete 360 degrees.
Andyou can't go much further than that.
The MP-4 Multipurpose Landcamera be-
longs in every laboratory and photo stu-
dio. It delivers in secondswhat other
photographic processes can take
hours to achieve.

For more information or a demonstration,
write to Polaroid Corporation, Dept. 26-254,
549 Technology Square, Cambridge, Mass.
02139. Or call collect (617) 547-5176.
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SQUIRTERS’
CHOICE...

Nalgene®
Wash Bottles

For every lab rinsing, dispensing and
washing need, Nalge has the bottle.
And every one is unbreakable, chemi-
cally-inert, non-contaminating.

Nalgene Economy Wash Bottles (Cat.
No. 2401) offer unrestricted control of
rate, volume and direction of stream.
One-piece, flexible polyethylene dip
tube can be bent at different angles
without crimping, breaking or crack-
ing. Tapered, molded tip can be cut
back to increase flow or removed for
maximum flow. Uniform walls of con-
ventional polyethylene permit almost
effortless operation without weakspots.
Six sizes: 30-1000 ml.

Nalgene Wash Bottles (No. 2402) are
molded in one piece (bottle and tube)
by a patented process—eliminating any
possibility of leakage. No tipping or
shaking necessary to empty completely.
Four sizes: 125-1000 ml.

Nalgene Teflon FEP Wash Bottles
(No. 2403) handle strong solvents or
liquids which might damage other plas-
tics. Autoclavable—use them where no
contamination is acceptable. For use at
temperatures as low as —200°C, as high
as +200°C. Four sizes: 125-1000 ml.

Nalgene Safety Wash Bottles (No.
2404) molded of red conventional poly-
ethylene for high visibility, with verti-
cally ribbed surface for accurate touch
identification. Indicate inflammable or
dangerous contents. Protect light sensi-
tive liquids. Two sizes: 250 and 500 ml.

Order from your Lab Supply Dealer.
For details write Dept. 4210B, Nalgene
Labware Division, P.O. Box 365, Roch-
ester, N.Y. 14602.

NALGE

Nalgene® Labware...

the safe unbreakables—preferred by professionals
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Historical Footnote

In the government circles of Wash-
ington, D.C., an important letter may
be written by from one to a dozen
individuals, but never by the person
who signs it; and ever since the ap-
pearance in 1945 of Vannevar Bush’s
Science, the Endless Frontier (1), the
question has arisen from time to time
of who wrote President Franklin D.
Roosevelt’s letter of 17 November
1944, asking Bush to prepare the
famous blueprint for federal support
of fundamental science after World
War II?

Now comes the answer from the
man who did it—Oscar M. Ruebhausen,
a senior partner with the New York
law firm of Debevoise, Plimpton, Lyons
& Gates.

According to Ruebhausen, the idea
came from another lawyer, the late
Oscar S. Cox of Washington. As gen-
eral counsel for the Lend-Lease Admin-
istration during the early years of the
war, Cox watched with admiration the
contributions to the American military
effort by the Office of Scientific Re-
search and Development (OSRD), the
wartime agency conceived and directed
by Bush. In common with other
thoughtful Americans, Cox decided
that after the war the government
should find ways of using for civilian
purposes the science-support devices
that OSRD had designed.

Sometime in the fall of 1944, Cox
had a thought that he promptly passed
on by phone to his friend, Ruebhausen,
then general counsel for OSRD. Would
it not be a good idea, Cox asked, to
prevail on the President to request
Bush in writing to suggest means by
which the government could continue
as a patron of science when peace
came? Ruebhausen, impressed, relayed
the notion to his boss. “Bully!” was
Bush’s reaction. “But we'd better draft
the letter ourselves. After all, we want
the President to ask us the right ques-
tions.” So Ruebhausen prepared a
draft and cleared it with Bush and
Cox. He then carried it in person to
Roosevelt’s speechwriter, Judge Samuel
I. Rosenman, who excised a couple of
paragraphs before having it readied for
the President’s signature.

Ruebhausen no longer recalls the
contents of the deleted sections. He
does remember “the youthful pride I
had in the rhetoric of the second para-
graph . . . which I thought was so like
FDR'’s style” (2). His reference is to
the statement in the President’s letter
that the “information, the techniques,

and the research experience developed
[during the war] by the Office of Scien-
tific Research and Development and
by the thousands of scientists in the
universities and in private industry,
should be used in the days of peace
ahead for the improvement of the
national health, the creation of new
enterprises bringing new jobs, and the
betterment of the national standard of
living.”

Today, the spirit of these words
lives in the National Science Founda-
tion, the federal organization that the
Bush report recommended as a peace-
time successor to OSRD.

MiLToN LoMask
Office of Government and Public
Programs, National Science Foundation,
Washington, D.C. 20550

References

1. V. Bush, Science, the Endless Frontier (Na-
tional Science Foundation, Washington, D.C,,
1945).

2. O. M. Ruebhausen, letter to D. Wolfle, 7 June
1972,

Fractionation Services

As a service to the scientific com-
munity, the American Red Cross Na-
tional Fractionation Center provides
facilities and staff for the large-scale
(up to 100 liters) isolation from blood
and tissue of purified proteins, cellular
enzymes, membrane fractions, and so
forth, which are not available from
commerical sources. No charge is made
for the services of the center.

The center can also provide the fol-
lowing blood derivatives for research
purposes, without charge, except for
freight or shipping costs.

Cohn fractions I to VI

Immunoglobulin M, immunoglobulin A,
and o2-macroglobulin concentrates

Pure immunoglobulin M, derived from
macroglobulinemic plasma

Coagulation factor concentrates, VIII,
XIII, and prothrombin complex (factors
II, VII, IX, and X)

al-Acid glycoprotein (orosomucoid)

al-Antitrypsin

Antithrombin III

Cholinesterase

Plasminogen-free fibrinogen

Samples of HAA (hepatitis-associated
antigen) positive plasma of known titer
and subtype

Investigators interested in these services

should write to me at the address below:
MILAN WICKERHAUSER

American Red Cross National

Fractionation Center,

9312 Old Georgetown Road,

Bethesda, Maryland 20014
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More

Lo

...from Radiometer

Radiometer’s new line of

Digitals provides pH plus for

all types of laboratory activities.

Each model, from the lowest priced

digital — PHM62, to the finest research
instrument — PHMG64, provides exceptional
capabilities. All feature extended }
measurement ranges for pH and mv fn
plus the direct display of specific f »
ion pX for both monovalent and divalent
anions and cations.

Resolution, stability and versatility are outstanding.

In addition, each model forms the basis for a variety of
titration systems by the addition of the new TTT60
Titrator module.

For more information or a demonstration, call your
London Company representative or contact us at
811 Sharon Dr., Cleveland, OH 44145, Telephone (216) 871-8900.

L. THE LONDON COMPANY
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The new
Gilson Micro-
fractionator
IS only

Model FC-80E
An electronic digital counter indicates elapsed
number of drops or elapsed time per tube
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Its an
ideal combination
of low cost,
small size

and rugged
construction!

THE MODEL FC-80E — drop
counting or time-actuated
Fraction Collector. Single-unit
collector with base, drop
detector, timer and electronic
digital counter; includes 2 test
tube racks. Holds 80 glass test
tubes 13 x 100 mm (9 ml).
*Size: 29 x 15¢cm (1112 x 6 in.)

Write or phone
Gilson Medical Electronics, Inc.

3000 West Beltline Highway
P.O. Box 27

Middleton, Wisconsin 53562
Telephone 608/836-1551

European Manufacturing Plant:
GILSON MEDICAL ELECTRONICS, FRANCE
69, rue Gambetta
95-Villiers-le-Bel, FRANCE
Telephone 990-10-38
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SCIENCE

A New International Program

The term “scientific community” is often used in a context that implies
effective organization, with unity of purpose and action. In general, the
implication is far from fact. One discipline that is unusually cohesive
is geophysics. This is true on a national scale; performance is particularly
exemplary on the international level. To a major extent this behavior
arises out of the needs of the discipline. The entire earth is a laboratory
of geophysics, and projects often involve cooperation of scientists from
many nations.

The largest scientific cooperative venture ever conducted, International
Geophysical Year (IGY), involved 60,000 participants from 67 coun-
tries. Attracted by the success of IGY, other disciplines have attempted
special international programs, but in general they have not come to
much. Usually preparation was inadequate,

Geophysicists, together with geologists, are now in the process of
launching a major new international project, and their procedures could
well be studied by those having similar ambitions. The new venture,
called the Geodynamics Project, is designed to exploit the many oppor-
tunities for new insights resulting from recent advances in earth science.
It is now widely accepted that the crust of the earth consists of a limited
number of tectonic plates (some of them continents) and that these are
in motion. Their collisions give rise to earthquakes, volcanism, mountain-
building, and other geological, geochemical, and geophysical phenomena.

Much of the original impetus for the program was supplied in 1968
by the Geophysics Research Board of the National Academy of Sci-
ences—National Research Council. In the intervening years, thorough-
going planning has been done for the major, active phase of the project,
scheduled for 1974 through 1979. Chairman of both the U.S. Geo-
dynamics Committee and the International Geodynamics Project is
Charles Drake of Dartmouth. He has obtained the backing of seven
of the major earth science societies and has enlisted the cooperation of
industry, government, and academia. For example, each of the major
universities was asked to nominate a correspondent who would serve
as a contact between the project and his university. About 100 institu-
tions named such a representative. In delineating activities for the pro-
gram and in establishing priorities, the U.S. national committee set up
14 ad hoc working groups, which included about 140 leading, active
scientists. These groups identified opportunities and priorities in
their spheres of interest and prepared backup material. Subsequently,
the total package was examined and reworked extensively in a 3-day
session involving about SO experts. The material was polished further
and has now been published.* The report outlines a comprehensive field
program ranging from the mid-Atlantic Ridge to the western Aleutians,
and from the Arctic to Antarctica. It lists opportunities, objectives, and
priorities for field and laboratory studies. Participants will include micro-
paleontologists, geochemists, geomagneticians, seismologists, and verte-
brate paleontologists.

The program has stirred wide interest and enthusiasm among earth
scientists. Especially notable have been four meetings in Latin America,
including that in Mexico City, arranged in part by the members of the
Geodynamics Committee. Stimulated by the program, the hemisphere’s
geophysicists have been working together as never before.

The Geodynamics Committee is now seeking official government
blessing for the project and some modest additional financial support
for geodynamics research. The committee and its associates have outlined
an excellent program. Their efforts fully merit government recognition
and support.—PHILIP H. ABELSON

* U.S. Program for the Geodynamics Project (National Academy of Sciences, Washington,
D.C., 1973).



Worthington Collagenase..

White fat cells, obtained by enzymatic digestion of piraméttial adipose tissue as used in study of membrane mediated responses.

specifically blended
for cell isolation.

In microbiological studies of animal cells, it often
is desirable to isolate and separate the cells for further
study. The researcher’s need is to separate the cells from
the connective and cementing materials without damag-
ing the cells themselves.

Many researchers found that a natural mixture of
digestive enzymes produced by a non-toxigenic strain of the
bactetium Clostridium bistolyticum provided the separa-
tion remarkably well. The enzymes, without the toxin
that many of the Colstridia produce, effectively digest
away the materials connecting the cells into a tissue, but
leave the cells themselves virtually untouched.

The enzyme mixture is named after its more unique
member, Collagenase. Worthington supplies Collagenase
in several degrees of purity ranging from crude to highly-
purified; researchers have generally found that the less
purified material is more effective in releasing intact cells
from tissues. The effectiveness, however, seemed to differ
with different tissues, and it did not always match the
quantitative differences noted in our assay labs.

A program was therefore initiated by Worthington
aimed at correlating effectiveness of samples on specific
tissues with results of our own biochemical assays. We en-
listed the support of several dozen prominent researchers;
they evaluated more than a hundred samples of regular
production and specially prepared lots of Collagenase in
their own studies.

Evaluation of these studies has enabled us to cate-
gorize our crude Collagenase into four different types
which are blended and classified according to the specific
tissues for which each is best suited. The four types are
available as listed in our current catalog.

TYPE CHARACTERISTIC

1 Normal balance Fat cells; Adrenal tissue
I High Clostridiopeptidase  Liver, Bone, Thyroid
III  Low Proteases generally ~ Mammary

IV Low Tryptic activity Pancreatic Islet cells

TISSUE BEST SUITED

The increasing use of Collagenase in cell isolation
is encouraging. Credit for the program’s success is due to
the many researchers who cooperated so openly with their
time and talent.

Your comments and interest are welcome. Addi-
tional information on this application of Collagenase and
a copy of our current catalog are available on request.

iy o

WORTHINGTON

‘Worthington Biochemical Corporation I Freehold, New Jersey 07728 US.A.
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RADAR, SONAR AND
HOLOGRAPHY: An Introduction

by WINSTON E. KOCK

This is a descriptive book suitable for students
not specializing in the physical sciences. It treats
the principles and applications of radar and
sonar, and the theory and technology of holo-
graphy and its applications to radar and sonar.
The author provides easily understandable ex-
planations of the fundamental concepts—tem-
poral and spatial wave coherence, interference,
and diffraction—and of the hologram process it-
self, and discusses many examples which show
how holography provides new horizons in radar
and sonar systems.

1973, 150 pp., $9.50

PSYCHOLOGICAL PROCESSES
IN PATTERN RECOGNITION

by STEPHEN K. REED

A Volume in the ACADEMIC PRESS SERIES
IN COGNITION AND PERCEPTION

The past ten years have seen extensive research
on the psychological processes of human pattern
recognition, but few attempts at integration. Here
is perhaps the first comprehensive summary and
evaluation of the major theories and experiments
that have evolved from the information processing
approach to this important problem. Insofar as
possible, the author discusses formal models in
terms that will be comprehensible to readers lack-
ing a mathematical background. He discusses
such topics as: representation; temporal aspects
of recognition; memory codes; perceptual classifi-
cation; and response selection. The final chapter
provides an integrated overview of these topics.

1973, 256 pp., $13.05

DEVELOPMENTAL
REGULATION
Aspects of Cell Differentiation

edited by STUART COWARD
A Volume in the CELL BIOLOGY Series

Contents: T. HUMPHREYS: RNA and Protein
Synthesis during Early Animal Embryogenesis.
L. S. DURE, III: Developmental Regulation in
Cotton Seed Embryogenesis and Germination. J.
L. KEY and L. N. VANDERHOEEF: Plant Hor-
mones and Developmental Regulation: Role of
Transcription and Translation. J. H. GREGG
and W. SUE BADMAN: Transitions in Differen-
tiation by the Cellular Slime Molds. S. BRODY:
Metabolism, Cell Walls, and Morphogenesis. G.
KOCHERT: Colony Differentiation in Green
Algae. T. L. LENTZ: Myogenesis: Differentia-
tion of Skeletal
Muscle Fibers.

e (i
Comparative As- AC ADEMIG

pects of Cardiac
and Skeletal
Myogenesis. R.
SEARLS: Chon-
drogenesis.
1973, 276 pp,
321.50

\ prices subject to change without notice

PRESS, INC.

A Subsidiary of Harcourt Brace Jovanovich, Putlishers
New York and London

111 FIFTH AVENUE, N. Y. 10003
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Without the
Olympus Nomarski
Systemyou
might never see

these faults.

o)

5 . ¥ 5
Ordinary Brightfield ; Nomarsm System . :

Stacking faults on Si substrate.

You can see tiny variations in the height of
surface features with our Nomarski Differ-
ential Interference Contrast System. And you
can see them as clearly as you see this print.
The Olympus system is far
faster and more informa-
tive than any phase con-
trast system. It's espe-
cially valuable for qual-
ity control of integrated
circuits and metallur-
gical samples. We'd
like to show you exactly
how valuable. Contact
us and we'll give you a
demonstration in your
lab. On your sample. =
2 Nevada Drive, New Hyde Pk.,
New York 11040. In Canada:
W. Carsen Co. Ltd.,
31 Scarsdale Road, .
Don Mills, Ontario. ]

SEEING BEYOND MAN S VISION
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The Brush
recorder module.

It gives your system
the competitive edge.
OEM recorder modules give you design flexibility

along with all the Brush exclusives.

Choose single or dual channel, low profile or
vertical models. There's a wide range of chart
speed options.

Plus Brush exclusives like pressurized ink writ-
ing and Metrisite® servo loop feedback system
that assures 99.5% linearity.

Write Gould Inc., Instrument Systems Division,
3631 Perkins Avenue, Cleveland, Ohio 44114. Or
Kouterveldstraat Z/N, B 1920 Diegem, Belgium.
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Cordis
Immunodiffusion
Camera.

The Cordis Immunodiffusion Camera produces
Poloroid film records of wet or dry, stained or unstained
translucent material. Special lighting and optics combined
with two magnifications (1.9 or 0.9X) permit the
photographing of a wide range of laboratory material, and
the interpretation of faint or closely-spaced precipitation
lines.

Eo;!is ‘iﬁ.‘adb:l:atories
P.0. Box 428/Miami, Fla. 33137 /Tel. (305) 634-5411
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Your Lab is More Efficient with

BACTERIOSTATIC TIME TAPE
COLOR CODE SYSTEMS

Color coding systems developed with BACTERIOSTATIC TIME
Tape are assisting Laboratories throughout the world to cut
costs, increase efficiency by providing an inexpensive way to
create instant visual communications. Color coding systems
are used for dating, identifying chemicals and specimens, co-
ordinating lab functions and for innumerable other jobs within
the lab. Your choice of 17 colors in 5 widths gives you the widest
possible number of systems which you can develop.

Time Tape is a vinyl-coated, pressure sensitive tape which will
stick to anything, and may be written on with pen, pencil or
marker. It will withstand a temperature range of —70° F. to 250°
F., and is unaffected by most chemicals.

Write for free samples, literature and the name of your nearest
dealer.

NOTE: NEW ADDRESS. We have recently moved into new facili-
ties; enlarged and automated to serve you better.

PROFESSIONAL TAPE COMPANY, INC.
DEPARTMENT 12
144 TOWER DR., BURR RIDGE (HINSDALE), ILL. 60521
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Klett Summerson

Photoelectric Colorimeter

s w1

Test Tube
Model

KLETT COLONY MARKER and TALLY
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MBETINGS

Human Histocompatibility Antigens and Susceptibility to Disease

A cooperative seminar on human
histocompatibility antigens and suscep-
tibility to disease was held in Santa
Barbara, California, on 4 to 6 October
1972 under the U.S.-Japanese Agree-
ment in Science. Those in attendance
included ten scientists from the United
States, eight from Japan, and two from
India. In addition to being expert in
transplantation immunology and tissue
typing, the participants offered repre-
sentation of the disciplines of genetics,
epidemiology, computer technology,
pathology, and surgery. The objectives
of the seminar were to consider ap-
propriate international studies of the
relations of HL-A to disease and to
improve the reagent facilities of the
countries involved.

The initial half-day session was de-
voted to a survey of the general sig-
nificance and problems of histocom-
patibility testing, with special emphasis
on the HL-A system—reviewing data
on the comparison of HL-A specifici-
ties in Japanese and Caucasians and on
the relation between HL-A specificities
and several disease conditions. R.
Payne (Stanford University) began by
identifying the two segregant series of

the HL-A system with its total of at

least 30 specificities. The effectiveness
of HL-A typing in increasing graft
survival in transplants between siblings
was emphasized, but it was pointed out
that other, possibly independent, ge-
netic loci (that of mixed lymphocyte
interaction) are also important in graft
rejection. The complexity of the known
genetic linkages in both mice and man
was pointed out by B. Amos (Duke
University). The MLC locus in mice
lies between the K and D regions of
H-2, being close to the Ir loci and to
the Ss and Slp loci as well. Although
disease-associated phenomena are only
partially understood, it was emphasized
that one of the genes conferring sus-
ceptibility or resistance to Gross leuke-
mia virus is associated with certain
alleles of the K region of the H-2 com-
plex. The complexity of the HL-A sys-
tem in man is less well understood than
is the H-2 locus in mice; but it seems
likely that the K region in mice is anal-
ogous to the second segregant series of
man and that the HL-A system is closely
linked to the MLC locus in man. There
is some evidence for a locus controlling
immunoglobulin levels and hypersensi-
tivity reactions in this genetic region. P.

12 OCTOBER 1973

Terasaki (UCLA) continued the dis-
cussion, with emphasis on racial and
disease-associated HL-A factors in man.
Specificities HL-A 1, 3, 8, and W14
are lacking in Japanese, and Japanese
and Caucasians differ in the relative
rate of occurrence of a variety of other
histocompatibility  specificities.  The
clearest example of a disease-histo-
compatibility relationship seems to be
psoriasis, in which HL-A 13 and W17
are increased and HL-A 12 is decreased
as compared to the normal Caucasian
population. Others pointed out that
there may be decreases of certain HL-A
specificities with age and during the
course of severe, debilitating disorders.

The second session was concerned
with a detailed discussion of typing
techniques, procurement of reagents,
methods of data analysis, and reports
from the Japanese delegates on studies
of HL-A specificities in their popula-
tions. The major technique used in typ-
ing is complement-mediated cellular
lysis by selected alloantiserums. The
micromethods used by Japanese and
U.S. investigators were similar. A ma-
jor difference is that in the United
States it is usual to find more than one
method used in each laboratory for
detection of membrane antigens. A
discussion of procurement of appropri-
ate reagents was led by E. Yunis (Uni-
versity of Minnesota). Since most
antiserums in use today have been ob-
tained from postpartum mothers,
serum is collected on the third post-
partum day and screened for antibody
activity. If such activity is found at a
titer of 1:4 or greater, two units of
plasma are collected in an anticoagu-
lant by plasmaphoresis. Serum prepared
from this with calcium chloride is then
dispensed in vials for later use. Since
the specificity of antiserums collected
at different intervals postpartum varies,
it has been found useful to retest serum
from these donors several times during
a 9-month postpartum period. It was
estimated that a minimum of 24 sep-
arate cell preparations are required for
screening antiserums, and it was pointed
out that cell preparations may be pre-
served in dimethylsulfoxide, fetal calf
serum, and minimum essential medium
in liquid nitrogen or for shorter periods
on the bottom of a mechanical freezer
where the temperature is maintained
at —70°C or lower. Although com-
puter analysis has now become an in-
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tegral part of tissue typing, the pro-
grams used vary from laboratory to
laboratory and visual inspection of data
remains an important laboratory tool.
K. Tsuji (Keio University) and Y.
Iwasaki (Chiba University) offered re-
ports of HL-A typing among native
Japanese and M. Yokoyama (Hono-
lulu) reported similar data on Japanese
living in Hawaii. These data were gen-
erally similar to the results obtained by
Terasaki described earlier. Because of
the large proportion of blanks or un-
identified specificities apparent in the
genotyping of each of these series, it
is to be expected that serums obtained
from multiparous Japanese women will
provide the international scientific com-
munity with significant additional
identifiable serologic specificities.

The third session continued the
discussion of HL-A in different pop-
ulations, the role of HL-A typing in
transplantation, and the potential
of application of legal fingerprinting
(dermatoglyphics) techniques to tis-
sue typing. K. Balakrishnan (India)
presented data concerning the HL-A
typing of members of various castes
in India. There was no recognizable
difference between members of each of
the four castes studied. These individ-
uals were close to Caucasians in the
distribution of their HL-A antigens and
differed from the distribution of HL-A
antigens evident in Japanese. There
was a difference in distribution of
HL-A antigens when northern and
southern Indians were compared. The
discussion of tissue typing and trans-
plantation was brief, but centered on
the fact that identify for four antigens
(“full-house” matches) permitted im-
proved survival of organ grafts. T.
Inou and M. Matsukura (Tokyo Uni-
versity) presented data on the reclassi-
fication of dermatoglyphics and their
potential use in compatibility testing.
Although the data were interesting the
thought was expressed that a correla-
tion was not what would be predicted
because of the multitactorial deter-
minants of fingerprints.

The fourth session was concerned
with HL-A typing and susceptibility to
disease. A. Lilienfeld (Johns Hopkins
University) began the discussion by
reviewing the reported occurrences of
neoplasm with an increased family in-
cidence. This was followed by a dis-
cussion of the relationships of HL-A
specificities and disease. The clearest
examples of such as association seemed
to be psoriasis and celiac disease. In
the former, an increase in W-17 was
most marked in patients with a family
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history of psoriasis and HL-A 13 was
most prominent when a family history
of psoriasis could not. be elicited. K.
Orita (Okayama University), K. Tsuji,
and T. Yoshida (Aichi Cancer Center)
discussed results of Japanese investi-
gators with respect to their studies of
susceptibility to cancer and HL-A typ-
ing with special emphasis on gastric
cancer. M. Aizawa (Hokkaido Univer-
sity) reported a study of the relation
between HL-A typing and the occur-
rence of Australian antigen. K. Nomoto
(Kyushu University) closed the discus-
sion by reviewing the possibility of re-
lating HL-A typing with certain defects
in the ability of hosts to efficiently
handle certain bacterial agents such as
BCG.

The fifth and final session was con-
cerned with a discussion of the ways
in which international cooperation be-
tween the countries involved in this
seminar might effectively increase our
knowledge of the relation between cell
surface markers and immune respon-
siveness or disease. The first order of
business seems to be to provide up-to-
date information on available serums,
to train Japanese investigators in tech-
niques in use in the United States, and
to standardize methods for use in the
various countries. It was felt that these
objectives could be achieved in part
by establishing a serum bank in Japan
and having local and international
workshops. With the availability of
these facilities and maintenance of the
lines of communication developed dur-
ing this seminar, it should be possible
to begin critical investigations of the
relation of HL-A specificities to various
disorders that have different geographic
rates of occurrence.

D. B. AMos
Duke University Medical Center,
Durham, North Carolina 27710
T. INou
Institute of Medical Science,
Tokyo University,
Shiroganedai 4-1-6, Minato-ku, Tokyo
D. T. RowLANDS, JR.
School of Medicine, University of
Pennsylvania, Philadelphia 19104

Forthcoming Events
November

11-16. American Nuclear Soc., San
Francisco, Calif. (O. J. DuTemple, ANS,
244 E. Ogden Ave., Hinsdale, 11l. 60521)

12—-14. Geochemical Soc., Dallas, Tex.
(E. E. Angino, Dept. of Geology, Univ.
of Kansas, Lawrence 66044)

12 OCTOBER 1973
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R. M. K. Dale, D.C. Livingston and D. C. Ward,
Proc. Nat. Acad. Sci. USA, 70, 2238 (1973)
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12-14. Geological Soc. of America,
Dallas, Tex. (E. B. Eckel, GSA, P.O. Box
1719, Boulder, Colo. 80302)

12-14. Operations Research Soc. of
America, 44th mtg., San Diego, Calif.
(J. V. Ravenis, Research and Advanced
Technology, MS7-15, General Dynamics
Electronic Dynamics Div., Box 127, San
Diego 92112)

12-14. Paleontological Soc., Dallas,
Tex. (W. O. Addicott, U.S. Geological
Survey, 345 Middlefield Rd., Menlo Park,
Calif. 94025)

12-16. Conference on Hemoglobins:
Comparative Molecular Biology Models
for the Study of Disease, New York Acad.
of Sciences, Silver Spring, Md. (S. Sina-
nian, NYAS, 2 E. 63 St., New York
10021)

12-16. Symposium on the Physical Be-
haviour of Radioactive Contaminants in
the Atmospbere, Intern. Atomic Energy
Agency and World Meteorological Or-
ganization, Vienna, Austria. (J. H. Kane,
Office of Information Services, Atomic
Energy Commission, Washington, D.C.
20545)

12-17. Society of Photographic Scien-
tists and Engineers, Tokyo, Japan. (F. W.
Gerretson, SPSE, Bywater Rd., Annapolis,
Md. 21401)

13-15. Eastern Analytical Symp., Amer-
ican Chemical Soc., New York, N.Y. (L.
Brancone, Lederle Labs.,, American Cy-
anamid Co., Pearl River, N.Y. 10965)

13-16. Magnetism and Magnetic Ma-
terials Conf., 19th, Inst. of Electrical and
Electronics Engineers, Boston, Mass.
(IEEE, 345 E. 47 St., New York 10017)

14. Viruses in the Environment and
Their Potential Hazards Conf., Burlington,
Ont., Canada. (B. J. Dutka, Microbiology
Labs., Canada Centre for Inland Waters,
P.O. Box 5050, Burlington, K7R 4A6)

14-16. Applied Remote Sensing of Arid
Lands Resources and Environment, 4th
conf., Tucson, Ariz. (M. A. Peel, Jr., Div.
of Continuing Education, Univ. of Ari-
zona, Tucson 85721)

14-16. Society for Applied Spectros-
copy, New York, N.Y. (R. F. Hirsch,
Chemistry Dept., Seton Hall Univ., South
Orange, N.J. 07079)

14-16. International Conf. on Health
Technology Systems, Soc. for Advanced
Medical Systems and Operations Research
Soc. of America, San Francisco, Calif.
(M. F. Collen, 3779 Piedmont Ave., Oak-
land, Calif, 94611)

14-16. Nuclear Science Symp., Inst. of
Electrical and Electronics Engineers, San
Francisco, Calif. (Technical Activities
Board, IEEE, 345 E. 47 St.,, New York
10017)

14-17. American Assoc. for Automotive
Medicine, Oklahoma City, Okla. (A.
Carriere, 801 Green Bay Rd., Lake Bluff,
1. 60044)

14-17. American Acad. of Neurological
Surgery, Pasadena, Calif. (R. H. Patter-
son, Jr., AANS, 525 E. 68 St., New York
10021)

14—17. Western Surgical Assoc., Hous-
ton, Tex. (W. P. Mikkelsen, WSA, 1127
Wilshire Blvd., Los Angeles 90017)

14-18. American Assoc. of Psychiatric
Services for Children, Chicago, Il
(AAPSC, 1701 18th St.,, NW, Washington,
D.C. 20009)

12 OCTOBER 1973

/5. Symposium on Fatigue Behaviour
of Composite Materials, Inst. of Physics,
London, England. (Meetings Officer, IP,
47 Belgrave Sq., London SW1X 8QX)

15-16. Symposium on Childhood
Obesity, New York, N.Y. (M. Winick,
Inst. of Human Nutrition, Columbia
Univ,, 511 W. 166 St., New York 10032)

15-16. Electron Diffraction for the In-
vestigation of Structure Conf., Inst. of

Physics, London, England. (Meetings
Officer, IP, 47 Belgrave Sq., London
SWIX 8QX)

15-16. Society of Naval Architects and
Marine Engineers, 81st annual, New York,
N.Y. (SNAME, 74 Trinity Pl., New York
10006)

15-17. American Soc. for Cell Biology,
Miami Beach, Fla. (G. D. Pappas, Dept.
of Anatomy, Albert Einstein College of
Medicine, 1300 Morris Park Ave., Bronx,
N.Y. 10461)

16. American Geographical Soc., New
York, N.Y. (B. W. Adkinson, AGS,
Broadway at 156 St., New York 10032)

16-17. Oklahoma Acad. of Science,
Oklahoma City. (J. Lovell, Biological
Sciences Dept., Southwestern State Col-
lege, Weatherford, Okla. 73096)

16—-17. Tennessee Acad. of Science,
Nashville. (J. D. Caponetti, Dept. of
Botany, Univ. of Tennessee, Knoxville
37916)

16—17. Pathogenic Microorganisms from

Atypical Clinical Sources, Leo F. Rettger

Soc. of the ASM, New Haven, Conn. (T.
Sall, Dept. of Life Science, Ramapo Col-
lege “of New lJersey, P.O. Box 542,
Mahwah 07430)

17-20. American Assoc. of Gynecolog-
ical Laparoscopists, New Orleans, La.
(J. M. Phillips, 11239 S. Lakewood Blvd.,
Downey, Calif. 90241)

18-21. Academy of Psychosomatic
Medicine, Williamsburg, Va. (K. Shannon,
Jr., 813 River Rd., Shreveport, La. 71105)

19-2/. American Physical Soc., Fluid
Dynamics Div., New Haven, Conn. (W.
W. Havens, APS, 335 E. 45 St., New
York 10017)

19-22. International Conf. on High
Voltage DC and/or AC Power Transmis-
sion, Institution of Electrical and Radio
Engineers, London, England. (IERE, 8-9
Bedford Square, London WCI1B, 3RG)

19-24. Philippine Acad. of Ophthal-
mology and Otolaryngology, Manila. (G.
D. Lim, PAOO, P.O. Box 1510, Manila)

20-22. European Conf. on Research
into Management of Information Services
and Libraries, Assoc. of Special Libraries
and Information Bureaus, Paris, France.
(E. Lowry-Corry, ASLIB, 3 Belgrave Sq.
London, SW1X 8PL, England)

24-25. National Federation of Catholic
Physicians Guilds, Anaheim, Calif. (R. H.
Herzog, NFCPG, 2825 N. Mayfair Rd.,
Milwaukee, Wis. 53222)

25-28. Association of Military Surgeons
of the U.S., 80th annual, Washington,
D.C. (W. Welham, AMSUS, 8502 Con-
necticut Ave., NW, Chevy Chase, Md.
20015)

25-30. Radiological Soc. of North
America, Chicago, Ill. (J. W. Beeler,
RSNA, 713 E. Genesee St., Syracuse,
N.Y. 13210)

26-28. Chemical Marketing Research
Assoc., St. Louis, Mo. (C. C. Harvey,

L.oures.

30R Clini-Fuge

We know your laboratory produces a volumin-
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selector, the 30R Clini-fuge has a capacity to
6,000 ml and forces to 56,000 x G. Instrumen-
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ter switches, brush life indicator signals, con-
tinuous reading electric tachometer, automatic
synchronous timer with “hold” position, elec-
tro-dynamic brake selector switch, push-but-
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Ethyl Corp., 451 Florida St., Baton Rouge,
La. 70801) ’

26-29. Entomological Soc. of America,
Dallas, Tex. (W. P. Murdoch, 4603 Cal-
vert Rd., College Park, Md. 20740)

26-29. Conference on Na*,K* ATPase
Complex, New York Acad. of Sciences,
New York, N.Y. (S. Sinanian, NYAS, 2
E. 63 St,, New York 10021)

26-30. International Symp. on the
Earth’s Gravitational Field and Secular
Variations in Position, Australian Acad.
of Science and Intern. Assoc. of Geodesy,
Sydney. (R. S. Mather, School of Survey-
ing, Univ. of New South Wales, P.O. Box
1, Kensington, NSW 2033)

27-28. Divers’ Gas Purity Symp.,
Columbus, Ohio. (P. S. Riegel, Battelle-

Columbus Labs., 505 King Ave., Colum-
bus 43201)

27-29. Symposium on Wildlife in an
Urbanizing  Environment, Springfield,
Mass. (D. R. Progulske, Dept. of Forestry
and Wildlife Management, Univ. of Mas-
sachusetts, Amherst 01002)

27-2. Society for Clinical and Experi-
mental Hypnosis, Newport Beach, Calif.
(M. Kenn, SCEH, 140 West End Ave.,
New York [0023)

28-30. International Symp. on Recycling
and Corporate Goals: A New Environ-
mental Technology or a New Economic

Priority?, Riischlikon/Zurich, Switzerland. -

(R. Brun, Gottlieb Duttweiler Inst. for
Economic and Social Studies, CH-8803
Riischlikon/Zurich)
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new ‘“‘show-off'’ package. Also
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catalog of 850 labeled
compounds . ..it's yours free.

"Catalog
yours FREE!
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P. O. Box 5439
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28-30. Intra-Science Research Founda-
tion, 7th mtg., Santa Monica, Calif. (S.
M. Pokras, ISRF, P.O. Box 430, Santa
Monica 90406)

28-2. American Anthropological Assoc.,
New Orleans, La. (E. J. Lehman, AAA,
1703 New Hampshire Ave., NW, Wash-
ington, D.C. 20009)

29-30. Effectiveness of On-Line Bio-
medical Computing, 2nd natl. conf., Ad-

vancement of Medical Instrumentation,
Rosslyn, Va. (J. Skillin, AAMI, Suite
417, 1500 Wilson Blvd., Arlington, Va.
22209)

29-30. Conference on the Managua
Earthquake, Earthquake Engineering Re-
search Inst. and the Ministry of Public
Works of Managua, San Francisco, Calif.
(C. Rojahn, U.S. Geological Survey, Room
7067, 390 Main St., San Francisco 94105)
- 30-3. American Psychoanalytic Assoc.,
New York, N.Y. (S. Goodman, APA, 1
E. 57 St.. New York 10022)

" December

/-2. National Federation of Catholic
Physicians’ Guilds, Anaheim, Calif. (R.
H. Herzog, 2825 N. Mayfair Rd., Mil-
waukee, Wis. 53222)

1—4. American Soc. of Hematology,
Chicago, Ill. (S. Tobinson, Beth Israel
Hospital, Boston, Mass. 02215)

I1-5. American Medical Assoe.,, Ana-
heim, Calif. (E. B. Howard, AMA, 535
N. Dearborn St., Chicago, Ill. 60610)

I-6. American Acad. of Dermatology,
Chicago, Ill. (D. P. Compton, AAD, 2250
Northwest Flanders St., Portland, Ore.
97210) )

2—4. Technology of Water Quality
Conf., American Water Works Assoc.,
Cincinnati, Ohio. (AWWA, 2 Park Ave.,
New York 10016)

2-6. American Acad. for Cerebral
Palsy, Washington, D.C. (J. E. Bryan,
AACP, 1255 New Hampshire Ave., NW,
Washington, D.C. 20036)

2—6. Interdisciplinary Symp. on Ad-
vanced Concepts and Techniques in the
Study of Smow and Ice Resources, U.S.
Natl. Committee for the Intern. Hydrolog-
ical Decade, Monterey, Calif. (H. S.
Santeford, Jr., USNC/IHD, Natl. Acad.
of Sciences, 2101 Constitution Ave., NW,
Washington, D.C. 20418)

2-7. Automatic Cytology Conf., En-
gineering Foundation, Pacific Grove, Calif.
(EF, 345 E. 47 St., New York 10017)

2-10. International Union for Quater-
nary Research, Christchurch, New Zea-
land. (J. M. Sons, University of Canter-
bury, Christchurch)

3-5. Advances in Analytical Toxicelogy
Symp., Inst. of Clinical Toxicology, Hous-
ton, Tex. (E. G. Comstock, ICT, P.O.
Box 2565, Houston 77001)

3-5. Southern Surgical Assoc., Hot
Springs, Va. (D. C. Sabiston, Duke Univ.
Medical Center, Durham, N.C. 27710)

4-8. Central American Medical Congr.,
15th, San José, Costa Rica. (G. Jiménez,
Colegio de Medicos, San José)

5-7. Electric Furnace Conf., American
Inst. of Mining, Metallurgical & Petroleum
Engineers and Metallurgical Soc., Cincin-
nati, Ohio. (C. Moore, AIMMPE, 345
E. 47 St., New York 10017)

6-7. American College of Chemosur-
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gery, Chicago, Ill. (R. S. Moraites, ACC,
7721 Montgomery Rd., Cincinnati, Ohio
45236)

6-8. International Study Group for
Steroid Hormones, 6th, Rome, Italy. (C.
Conti, ISGSH, Istituto di Patologia Med-
ica II, Policlinico Umberto I, Universita
di Roma, Rome)

6-11. American Acad. of Optometry,
San Francisco, Calif. (C. C. Koch, AAO,
214-215 Foshay Tower, Minneapolis,
Minn. 55402)

7-9. American Acad. of Psychoanalysis,
New York, N.Y. (J. Barnett, AAP, 40
Gramercy Park N., New York 10024)

9-13. American Soc. of Hospital Phar-
macists, 8th, New Orleans, La. (J. A.
Oddis, ASHP, 4630 Montgomery Ave.,
Bethesda, Md. 20014)

10-12. Sensing of Environmental Pol-
lutants, 2nd conf., American Inst. of
Aeronautics and Astronautics and Inst. of
Electrical and Electronics Engineers,
Washington, D.C. (AIAA, 1290 Avenue
of the Americas, New York 10019)

10-14. American Soc. of Agricultural
Engineers, Chicago, Ill. (J. L. Butt, ASAE,
P.O. Box 229, St. Joseph, Mich. 49085)

10-14. American Geophysical Union,
Section on Hydrology, San Francisco,
Calif. (R. Lee, Div. of Forestry, 337 Per-
cival Hall, West Virginia Univ., Morgan-
town 26506)

11-14. International Symp. on Biomem-
branes, Madurai, India. (J. Jayaraman,
ISB, Dept. of Biological Sciences, Madu-
rai Univ.,, Madurai 625021)

12-15. Latin American Federation of
Parasitologists, 3rd congr., Medellin, Co-
lombia. (M. Restrepo, Departmento de
Microbiologia y Parasitologia, Facultad de
Medicina, Apartado aero 883, Medellin,
Colombia)

12—-16. American Psychoanalytic Assoc.,
New York, N.Y. (M. A. Berezin, 90
Forest Ave., West Newton, Mass. 02165)

17-19. Conference on Computers in
Spectroscopy, Soc. for Analytical Chem-
istry and Inst. of Physics, London, Eng-
land. (Meetings Officer, IP, 47 Belgrave
Sq., London, SW1X 8QX)

17-21. Association of Engineers and
Architects in Israel, 3rd world congr., Tel-
Aviv. (AEAI, Engineers Inst., 200 Dizen-
goff Str.,, POB 3082, Tel-Aviv)

17-21. Marine Waste Disposal, 2nd in-
tern. congr., Assoc. Nazionale di Inge-
gneria Sanitaria, San Remo, Italy. (Istituto
di Ingegneria Sanitaria, del Politecnico di
Milano, Segreteria per 1 Convegni In-
tern., Piazza Leonardo da Vinci, 32 Mi-
lano, Italy)

17-23. International Assoc. for Medical
Research and Cultural Exchange, Yaoun-
de, Cameroun. (IAMR, 4, rue de Seze, 75
Paris 9°¢, France)

26--30. Society for the History of Tech-
nology, San Francisco, Calif. (M. Kranz-
berg, Dept. of Social Sciences, Georgia
Inst. of Technology, Atlanta 30332)

27-30. Animal Behavior Soc., Houston,
Tex. (N. M. Jessop, Dept. of Biology,
U.S. International Univ., San Diego, Calif.
92106)

27-30. Biometric Soc., Eastern North
American region, New York, N.Y. (F. B.
Cady, Biometric Unit, 337 Warren Hall,
Cornell Univ., Ithaca, N.Y. 14850)

27-30. Institute of Mathematical Sta-
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tistics, New York, N.Y. (L. Katz, Statis-
tical Lab., Michigan State Univ., East
Lansing 48823)

27-30. Western Society of Naturalists,
San Diego, Calif. (D. H. Montgomery,
Dept. of Biological Sciences, California
Polytechnic State Univ., San Luis Obispo
93401)

27-30. Society of Protozoelogists, Hou-
ston, Tex. (D. M. Hammond, Dept. of
Zoology, Utah State Univ., Logan 84321)

27-30. American Statistical Assoc., New
York, N.Y. (J. W. Lehman, ASA, 806
15th St,, NW, Washington, D.C. 20005)

27-30. American Soc. of Zoologists,
Houston, Tex. (C. J. Goodnight, Dept.
of Biology, Western Michigan Univ., Kala-
mazoo 49001)

28-29. Industrial Relations Research
Assoc., New York, N.Y. (D. B. Johnson,
7114 Social Science Bldg., Univ. of Wis-
consin, Madison 53706)

28-30. Archaeological Inst. of America,
St. Louis, Mo. (E. A. Whitehead, AIA,
260 West Broadway, New York 10013)

28-30. American Economic Assoc., New
York, N.Y. (R. Fels, 1313 21st Ave. S.,
Nashville, Tenn. 37212)

28-30. History of Science Soc., San
Francisco, Calif. (R. H. Stuewer, School
of Physics and Astronomy, Univ. of Min-
nesota, Minneapolis 55455)

28-30. Linguistic Soc. of America, San
Diego, Calif. (T. A. Sebeok, LSA, Room
800, 1717 Massachusetts Ave., NW, Wash-
ington, D.C. 20036)

MICROBES OR ANIMAL CELLS
Grow either in a one-liter convertible

MULTIGEN
FERMENTOR

-

The MultiGen is a low cost culture apparatus designed for the control
of all basic environmental conditions: temperature, agitation, aera-
tion, pH, and dissolved O.. Whether the need is for viscous microbial
cultures or animal cell suspensions, air sparging or gas overlay, the
MultiGen can be adapted to specific research requirements, and can
provide an ideal alternative to spinner flask procedures.

Virtually every component is supplied in one compact assembly;
glassware, tubing, penetrations, air filter and sampler. It even has its
own built-in air pump, heating system, and facilities for cooling, as
well as a choice of agitation systems. The impellers are magnetically
coupled to eliminate contamination.

ASK FOR BULLETIN F1000/51073
NEW BRUNSWICK SCIENTIFIC CO.,INC.

1130 SOMERSET ST., NEW BRUNSWICK, N. J. 08903 201+846-4600
With NBS, Advanced Technology Is a Way of Life.
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Prostaglandin—F2«[5,6,8,9,11,12, 14, 15—
NET-433
$150/50uCi
Ethanol:water solution, 7:3, under argon.

*H (N)]
100—150Ci/mmole $90/25uCi
$450/250uCi

Other Prostaglandins —

NET-428 Prostaglandin—E2
[5,6,8,11,12,14,15—3H (N)]
NET-375 Prostaglandin—A; (5,6—3H (N)]
NET-344 Prostaglandin—E1[5,6—°H (N)]
NET-343 Prostaglandin—Fi«[5,6—3H (N)]
NET-345 Prostaglandin—Faa[9—3H (N)]

NEC-9995 Prostaglandin—E1 [2—

Also: Arachidonic acid [*H] and
Eicosatrienoic acid [ '*C]

@ New England Nuclear

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

NEN Canada Ltd.. Dorval, Quebec; NEN Chemicals GmbH. Dreieichenhain, Germany
Circle No. 98 on Readers’ Service Card

NIC]

-76°C
Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what’s
inside. Easy labeling for what’s
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2”
portholes for recorders? The
Kelvinator Commercial name?

You got them. Don’t be caught

in the cold without ultra-cold. /
Contact J. E. Hirssig at Kelvinator \

Commercial, the company that knows

how to give you 12 cubic feet of the best cold you ever had.

Upright UC-105 (—76°C/ —105°F) Chest UC-520 (—85°C/—120°F)
Chest UC-540 (—96°C/—140°F)

Kelvinator

621 Quay Street * Manitowoe, Wisc. 54220 = (414) 682-0156
One of the White Consolidated Industries

Wel
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FR E E CATA LO G Descri bes1

economical 1- to 6-channel Harvard graphic record- I
ing systems, pen modules, amplifiers and trans-
ducers. Complete accessories. Modular systems l
easily changed or expanded. For ECG, blood pres-
sure, pulse, eye blink, EEG, GSR, EMG, etc. Wide
choice to match applications from student use to I
research lab.

RECORDING SYSTEMS |
b = i

: _}/y/ Mail Coupon to: I

Harvard Apparatus Co.

, P.O.Box 24, Dept. A-79
Please send Recordmg Systems Catalog to:

L. Millis, Mass. 02054
Orcall (617) 376-2987

i

l

I Name I

I Dept. l
Institution

: Address I

City State Zip l

| EIHARVARD |

L APPARATUS _l
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LIELEMA———

...tomorrow’s designs today !

Hellma—the largest assortment of highest
precision glass and quartz cells.

Standard - Flow-through - Constant-temperature
Anaerobic - Special Designs

Also available—ULTRAVIOLET LIGHT SOURCES
Deuterium Lamps - Mercury Vapor Lamps

Hollow Cathode Lamps * Power Supplies

IELLMA-

CELLS, INC.

Write for literature

Box 544

Borough Hall Station
Jamaica, New York 11424
Phone (212) 544-9534
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January

2-4. Solid State Physics, 1ith conf.,
Inst. of Physics, Manchester, England.
(Meetings Officer, IP, 47 Belgrave Sq.,
London, SW1X 8QX, England)

7-8. Application of Lasers to the Pro-
cessing and Examination of Materials, Inst.
of Physics, Sussex, England. (Meetings
Officer, IP, 47 Belgrave Sq., London,
SWIX 8QX, England)

7-10. Symposium on Beaufort Sea
Coastal and Shelf Research, Arctic Inst. of
North America, San Francisco, Calif. (J.
E. Sater, AINA, 1619 New Hampshire
Ave., NW, Washington, D.C. 20009)

13-17. American Medical Tennis Assoc.,
Tampa, Fla. (B. Drake, AMTA, P.O. Box
183, Alton, Ill. 62002)

14-16. Southwest Allergy Forum, Scotts-
dale, Ariz. (E. G. Barnet, SAF, 550 W.
Thomas Rd., Phoenix, Ariz. 85013)

14-18. Biology and Chemistry of Eu-
caryotic Cell Surfaces Conf., 6th, Intern.
Union of Biochemistry, Miami, Fla.
(Miami Winter Symposia, P.O. Box 906,
Biscayne Annex, Miami 33152)

14-18. International Soc. of Magnetic
Resonance, 5th, Bombay, India. (D. Fiat,
Weizmann Inst. of Science, Rehovot,
Israel)

14-25. International Assoc. of Meteor-
ology and Atmospheric Physics, Mel-
bourne, Australia. (G. B. Tucker, Com-
monwealth Meteorology Research Centre,
P.O. Box 5089AA, Melbourne 3001)

15-17. American Soc. for Surgery of
the Hand, Dallas, Tex. (J. A. Boswick, Jr.,
4200 E. Ninth Ave., Denver, Colo. 80220)

15-19. American Mathematical Soc.,
San Francisco, Calif. (E. Pitcher, Dept.
of Mathematics, Lehigh Univ., Bethlehem,
Pa. 18015)

15-19. National Soc. of Professional
Engineers, Biloxi, Miss. (P. H. Robbins,
NSPE, 2029 K St., NW, Washington, D.C.
20006)

17-19. International Conf. of Communi-
cations, Inst. of Electrical and Electronics
Engineers, Minneapolis, Minn. (M. S.
Ulstad, ICC, P.O. Box 35366, Minneapolis
55435)

17-19. Mathematical Assoc. of America,
San Francisco, Calif. (H. L. Alder, Dept.
of Mathematics, Univ. of California,
Davis 95616)

19-23. American Acad. of Allergy, Bal
Harbour, Fla. (J. O. Kelley, AAA, 225 E.
Michigan St., Milwaukee, Wis. 53202)

19-24. American Acad. of Orthopaedic
Surgeons, Dallas, Tex. (C. V. Heck,
AAQOS, 430 N. Michigan Ave., Chicago,
1. 60611)

20-26. American Library Assoc., Chi-
cago, Ill. (D. H. Clift, ALA, 50 East
Huron St., Chicago 60611)

20-1. Dermatology, intern. conf., Nai-
robi, Kenya. (E. F. Finnerty, North
American Clinical Dermatologic Soc., 510
Commonwealth Ave., Boston, Mass.
02215)

21-23. Hemophilia—Recent Advances
in Biochemistry, Physiology, and Therapy,
New York Acad. of Sciences and the Natl.
Hemophilia Foundation, New York, N.Y.
(G. R. Gruber, NYAS, 2 E. 63 St.,, New
York 10021)
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new polarographic system
for cellular PO, measurements

® Wide current input range, so both microelectrodes an
used with Chemical Microsensor.

[
prOblngl-. ® Digital front panel display with simultaneous digital .

TOWARD OUR M( computer applications.

® Concentrations displayed as %, mmHg, or amperes.

News from Transidyne General Corp¢| s« Positive and negative voltages for electrode polariza

determined.

-
Chemlcal ® Simultaneous analog outputs for concentration an

¢ New electrode calibration cell for rapid electrode ca

Microsensor ® New microelectrodes and electrode holders.

i TRANSIDYNE GENER.
new polarographic system 462 S0UTH WAGNER ROAD =

for cellular PO, measurements

® Wide current input range, so both microelectrodes and needle electrodes can be
used with Chemical Microsensor,

e Digital front panel display with simultaneous digital outputs (BCD) for on-line
computer applications.

e Concentrations disptayed as %, mmHg, or amperes.

e Positive and negative voltages for electrode polarization, so even PH2 can be
determined.

e Simultaneous analog outputs for concentration and electrode polarization.
o New electrode calibration cell for rapid electrode calibrations.

o New microelectrodes and electrode holders.

TRANSIDYNE GENERAL CORPQRATION | E
462 SOUTH WAGNER ROAD ® ANN ARBOR, MICHIGAN 48106
TELEPHONE 313/769.1900
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Kohn electrophoresis unit
is 6 units in 1

Here's real versatility. The Shandon
Electrophoresis Apparatus after Kohn
—designed for maximum flexibility,
convenience and economy—easily per-
forms these six techniques: (1) Cellu-
lose Acetate . . . with a range of bridge
gaps from 1 cm to 21 cm in 1 mm
steps you get unrivaled economy with
expensive media . . . unit is ideal for large-scale, small-scale and micro
techniques, also short distance HVE; (2) Starch, Agar and Polyacrylamide
Gels . . . for superb resolution . . . and for immuno techniques; (3) Paper
. . . outstanding simplicity and convenience on all runs; (4) Micro-immuno
and Crossed-over Techniques . . . no need to improvise, special accessories
do the job with no trouble; (5) Thin Layer (TLE) . . . real advantages in

many types of separation . . . fast set-up time, fine results; (6) Cooled
Platen Work . . . for separations at higher voltages . . . avoid denaturation
of sample . . . ideal for enzyme work. Send for catalog U77, that details

all of the advantages and accessories of this versatile apparatus, to
Shandon Southern Instruments, Inc., 515 Broad St., Sewickley, Pa. 15143,

PITTSBURGH . LONDON . FRANKFURT
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