


DRY.CYCLE
PROGRAM

New L-5B Ultracentrifuges with
Dry Cycle, Automatic/Manual Operation,
0 to 40 C Capability,and
8 Billion Revolution Drive.

The new Beckman Model L-5B ultracentrifuges have
improvements you’ll readily appreciate. They will save
you time in the Automatic mode—yet give you the flex-
ibility of manual operation whenever you wish.

The Dry Cycle keeps moisture out of the rotor
chamber. As a result, these new ultracentrifuges are al-
ways ready to run—the next hour or the next day. There
is no time lost pumping the chamber dry.

0 to 40°C operation lets you run physiological sam-
ples at body temperature, increasingly important in
a variety of research. And the Beckman L-5B drive
—powerful and efficient with its DC electric design—

BECKMAN-’

is so reliable we warrant it for 8 x 10? revolutions.

Four models are available: the L5-75B for
75,000 rpm, L5-65B for 65,000 rpm, L5-50B for
50,000 rpm, and the L5-50E economy model.
All with major improvements for your
research needs.

Write for Brochure SB-540 to
Beckman Instruments, Inc.,
Spinco Division,

1117 California Avenue,
Palo Alto, CA 94304.
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~ Htstoughtomakeit
with nothing more than a face lift.

Trying to cover up an unsuit-
able product with cosmetic
surgery is tricky business in the
freezer business.

But that doesn’t stop a lot of
people from trying.

Too many manufacturers
take their home-style freezers,
slap on a new label and F—————

SR

As you well know,
blood and other bio-
medical samples are far |
too important to entrust
to anything less than the
finest laboratory freezer
system money can buy.

That’s why Revco has

= become the number one

a new coat of paint, and || S -L—*F_A—’ name in laboratory
try to pawn them off as 4 ' b

laboratory models. %
And when they |
succeed, they've

= And it’s the most professmnal
made it possible for you to fall

most complete, most dependable
line available anywhere.
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That'’s the way we've been
doing business for 40 years now,
4 and we expect to keep on
doing it the same way.

For further information
and a copy of our new full-
color catalog just call or
write us at 1100 Memorial Drive,
West Columbia, S.C. 29169.

Area Code 803/796-1700. TWX:
810-666-2103. Cable: Revco.

REVCO

The world’s leader in ULTra-Low®
temperature equipment.
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Passage of an aerosol of a solution con-
taining the element yttrium through the
plasma. Atomization occurs in the
white fireball. The blue ‘‘diamond’’
shows the emission of the cloud of yt-
trium atoms. As air diffuses into the tail
flame, yttrium oxide molecules are
formed, and their band emission is in
the red region of the spectrum. See
page 183. [lowa State University Photo
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We think it's a bit silly to put
anything less than a PRECISION
814 in any lab n or near 4
hazardous environment. You Know

you're providing the maximum in
safe storage inside and out.




HAZARD FREE
CONSTANT C

free wee mice

The total answer is a PRECISION Model 814. Explosion-
proof for use in hazardous locations. Nothing can go
wrong inside. Nothing can go wrong outside. The only
refrigerator to put in hazardous locations.

Flammable storage. The
PRECISION Model 813
is safe inside for stor-
age of flammable
reagents. Not
for hazardous
areas.

Biologicals and
non-flamma- .
bles. If your b 4
work and environ-

ment are free of hazards,

you can save money with a
PRECISION 812.

All are in compliance with appropriate OSHA and
NFPA recommendations. UL listed.

The free mice are to call attention to our brand new
catalog of the world's widest line of constant tempera-

el ture refrigerators, baths,
incubators, ovens and hot
plates. The wee magnetic
mice are to hold memos on
your Precision refrigerator.
For your copy of our new
catalog, write GCA/Precision
Scientific Group, 3737 W.
Cortland St., Chicago, llI.
60647.

The wrong refrigerator in a lab can be a very large
time bomb.

We designed three distinct refrigerators to match your
lab needs with precision. We put the differences up front
with a big, fat, permanent label so that everyone knows
exactly what to do and what not to do.

CONSTANT °C TAKES

PREGISIN
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THE BEST WAY

With faster processing times, our new ECLIPSE S/250 is the
most powerful scientific minicomputer you can buy. For example,
its floating point processor can perform double precision ADDs
in 600 nanoseconds and double precision SINEs in 25.3 micro-
seconds. And its integral array processor does 1024 point com-
plex floating point FFT's in less than 10 milliseconds. Data is
transferred at rates up to 10 megabytes/second through a high
speed burst multiplexer channel. Plus, programmable data con-
trol units handle I/O interrupt service to offload activities from

a main processor. And you can execute time-critical, compute-
bound routines in 1/2 to 1/10 the time required for software execu-
tion because of the S/250’s Writeable Control Store.

When you buy an ECLIPSE S/250 computer from Data
General, you don’t have to go to another vendor to complete
your system. We make the broadest, most cost effective family
of peripherals in the industry. That not only makes putting a sys-
tem together easier, it assures you that you will end up with the
greatest system efficiency.

The new Data General ECLIPSE S/250. It’s an idea whose

time has come. Send the coupon for our brochure or call
617-366-8911.

¢vDataGeneral

We make computers that make sense.

Name Title Company Tel. No.

Address . City State Zip $1013

Data General Corporation, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General Europe, 61 rue de Courcelles, Paris, France, 766.51.78.
Data General Australia, (03) 83-0633. Data General Ltda., Sao Paulo, Brazil 543-0138. Data General Middle East, Athens, Greece, 952-0557. (©) Data General Corporation, 1978.
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It’s not an easy puzzle!

HEALTH CARE: REGULATION, ECONOMICS, ETHICS, PRACTICE

Physicians have at their command a continually improving understanding of many facets of health care.
New diagnostic techniques, including powerful instrumentation, have become available. Progress has
been especially marked in treatment and research bearing on mental illness. The use of antibiotics,
immunization, and detection of genetic defects has become commonplace. But these are just a few of the
many pieces that one must fit together to form the compilete picture of health care and maintenance in the
United States today.

The 39 chapters in HEALTH CARE: REGULATION, ECONOMICS, ETHICS, PRACTICE, the seventh
publication in the AAAS Science Compendia Series, will help the professional and lay person understand not
only recent advances in medical practice, but also the hidden yet vital pieces of our health care system.
What is, or should be, the role of government in regulating and funding medical care and research?

Can we as a nation afford health care for all? Does public education and preventive medicine lower

costs while improving the general level of well-being? What are the problems in evaluating new techniques,
new trends? What are the ethical questions involved in medical practice and research?

Each of us—policymaker, physician, technician,and lay person—controls a sizable portion of the entire
picture. HEALTH CARE: REGULATION, ECONOMICS, ETHICS, PRACTICE helps define and clarify the many
pieces of the health care puzzle.

HEALTH CARE: REGULATION, ECONOMICS, ETHICS, PRACTICE—essential reading for both the

ht ]
L

To order your individual copy of HEALTH CARE: REGULATION, ECONOMICS. ETHICS, PRACTICE
~ send your name and address to AAAS,

Department HC-1, 1515 Massachusetts Avenue, NW, Washington, DC 20005. _
Remittance must accompany all orders under $10.00. Please allow 6-8 weeks for delivery.

Casebound $1400 Paperbound $6.00 AAAS members deduct 10%




Leitzlights the way Iin
fluorescence microscopy.
Fifty straightyears.

The field of fluorescence
microscopy has benefited from
intensive development in the past
fews years.

And no other company has
contributed more innovations to
microscopy than Leitz®.

Superior brightness.

Today's fluorescence micro-
scopes have highly fluorochrome
specific filter systems and superior
optics, resulting in tremendously
enhanced performance.

Multi-layer coating methods
lead to asymmetric interference
filters which permit excitation of
fluorescence dyes at their
absorption maximum, resulting in
superior image brightness.

An example is the KP500
filter, which excites the FITC
molecule at 490nm and which
has a steep enough cutoff
toward the longer wave lengths
to permit observation of FITC
fluorescence at 526nm.

Narrow band excitation by
the use of KP500 together with
an edge filter eliminates
non-specific fluorescence.

More powerful light sources,
such as the HBO100 and XBO75,
can be utilized for incident light
fluorescence increasing image
briliance even further.

Modular filter system.

Entire filter systems
consisting of exciter and barrier
filters are now contained in one
module. One can quickly be
switched to three others or
13 OCTOBER 1978

interchanged against other
application-specific modules,
Leitz features eighteen in all.

And the elimination of the
darkfield condenser by using
incident light fluorescence adds
convenience and improves the
brightness of the fluorescence
image.

The full aperture of the
objective can be utilized and the
specimen must be immersed
only at the top.

Special fluorescence
objectives.

Microscope objectives are
now available which have been
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5741

specially computed to allow for
fluorescence microscopy without
any compromise. Oil immersion.
objectives from 10 to 100x and
water immersion objectives from
25 to 100x. Most are available as
phase contrast objectives.

Leitz has been a world leader
in the total development of the
fluorescence microscope.

We'd like to demonstrate a
Leitz to you.

Contact E. Leitz, Inc. Dept. SC1013
Rockleigh, New Jersey, 07647.

S

Microscope design
atits best.

95



our
slide duplicator
eliminates alot of
Original Sins.
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The Bowens lllumitran
not only gives great,
low-cost color slide
dupes, it actually lets
you eliminate undesir-

tran, or (for current lllumitran
owners), it can be purchased

~ separately and added to older
lllumitran units.

Of course, contrast control

able effects on the o is just one of the features
original slides. : : that make the lllumitran a
How? With an exclu- ’ ./ tremendously versatile tool
sive contrast control for scientific and technical
that permits you - photography.

to reduce and
“fine tune” con- ..
trast, and equally im-

Get all the facts. Write
for our lllumitran

portant, lets you vary ‘ SEETARHIE.
the color of shadow b 190 50 van Brunt ot
_areas_, W|'_chout affect- PO Box 448 Engle-
ing highlight wood, NJ 07631
reproduction. ;

You can get contrast con-

trolas part of a new lllumi-

Lester Bogen doesn’t sell anything he wouldn’t buy himself.
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Get out of the
Dark Ages
and into the light.

These full-color Accumet 600 pH meters from
Fisher will take you there. They're
color-coded red, orange, yellow, green, and
blue. Clean crisp colors baked in for
life. Your benchtop will glow.

There’s never been anything quite like
these pH/mV meters. Neither squat-bulky nor high-rise
skinny, but graceful compacts, with new low
silhouettes for maximum stability. And with
AccuFlex", a new three-electrode arm that’s almost
as flexible as the human kind!

Five models to choose from. From general-purpose
analogs to research digitals. With incomparable
precision, accuracy, and advanced solid-state
dependability. Prices start at an
anti-inflationary $350. Send for data today!

We know laboratories

=

5‘5{ Fisher Scientific Company
711 Forbes Avenue

Pittsburgh, Pennsylvania 15219

(412) 562-8543

Circle No. 149 on Readers’ Service Card




The longest in our
long line of laser firsts...

Bell Laboratories Bell Labs scientists Roger Stolen and Chinlon Lin work

Murray Hill, New Jersey 07974 with a fiber Raman laser, one of a new class of light sources
that use optical fibers—up to a kilometer long—to produce
tunable laser light. At left, the laser’s output—which contains
multiple Raman-shifted wavelengths—is taken off a beam
splitter and dispersed by an external grating to show the broad
range of wavelengths that can be tuned.



Bell Labs has developed some of
the world’s most transparent glass
fibers to carry light for communi-
cations. We've also devised a way to
make these highly transparent glass
fibers generate light. In fact, they are
the basis for a new class of tunable
light sources called fiber Raman lasers.
They’re among the latest, and by far
the longest, of many lasers invented at
Bell Labs, beginning in 1957 with the
conception of the laser itself.

Since the new fiber lasers work
best at wavelengths at which they are
most transparent, we can make them
very long. The longest active lasing
medium ever built, in fact, was a fiber
Raman laser over a kilometer in
length. Studying the ways light and
glass interact over such distances is
part of our research in lightwave
communications.

In these new light sources, a glass
fiber with high transparency and an
extremely thin light-guiding region, or
core, is excited by a pump laser. The
pump light, interacting with the glass,
amplifies light at different wavelengths
through a phenomenon known as
stimulated Raman scattering. This
light is fed back into the fiber by a
reflecting mirror. If gain exceeds loss,
the repetitively amplified light builds
up and “lasing” occurs.

Fiber Raman lasers have
conversion efficiencies of about 50%,
operate in pulsed and continuous wave
modes, and are easily tunable over a
broad wavelength range in the visible
and near infrared regions of the
spectrum.

We’ve used these lasers to measure
the properties of fibers and devices for
optical communications; and studies
of the lasers themselves have revealed
a wealth of information on frequency
conversion, optical gain, and other
phenomena. Such knowledge could
lead to a new class of optoelectronic
devices made from fibers, and better
fibers for communications.

Looking back

These long lasers come from
along line of Bell Labs firsts:

1957: The basic principles of the laser,
conceived by Charles Townes, a Bell
Labs consultant, and Bell Labs
scientist Arthur Schawlow. (They
later received the basic laser patent.)

1960: A laser capable of emitting a
continuous beam of coherent light—
using helium-neon gas; followed in
1962 by the basic visible light helium-
neon laser. (More than 200,000 such
lasers are now in use worldwide.)
Also, a proposal for a semiconductor
laser involving injection across a p-n
junction to generate coherent light
emitted parallel to the junction.

1961: The continuous wave
solid-state laser (neodymium-doped
calcium tungstate).

1964: The carbon dioxide laser
(highest continuous wave power
output system known to date); the
neodymium-doped yttrium aluminum
garnet laser; the continuously
operating argon ion laser; the tunable
optical parametric oscillator; and the
synchronous mode-locking technique,
a basic means for generating short and
ultrashort pulses.

1967: The continuous wave helium-
cadmium laser (utilizing the Penning
ionization effect for high efficiency);
such lasers are now used in high-speed
graphics, biological and medical
applications.

1969: The magnetically tunable spin-
flip Raman infrared laser, used in high-
resolution spectroscopy, and in
pollution detection in both the
atmosphere and the stratosphere.

1970: Semiconductor heterostructure
lasers capable of continuous operation
at room temperature.

1971: The distributed feedback
laser, a mirror-free laser structure
compatible with integrated optics.

1973: The tunable, continuous
wave color-center laser.

1974: Optical pulses less than a
trillionth of a second long.

1977: Long-life semiconductor lasers
for communications. (Such lasers
have performed reliably in the Bell
System’s lightwave communications
installation in Chicago.)

Looking ahead

Today, besides our work with
tunable fiber Raman lasers, we’re
using other lasers to unlock new
regions of the spectrum in the near
infrared (including tunable light
sources for communications), the
infrared, and the ultraviolet.

We’re also looking to extend the
tuning range of the free electron laser
into the far infrared region—where no
convenient sources of tunable
radiation exist.

We’re working on integrated
optics—combinations of lightwave
functions on a single chip.

Lasers are helping us understand
ultrafast chemical and biological
phenomena, such as the initial events
in the process of human vision. By
shedding new light on chemical
reactions, atmospheric impurities, and
microscopic defects in solids, lasers
are helping us explore materials and
processes useful for tomorrow’s
communications.

Also under investigation is the
use of intense laser irradiation in the
fabrication of semiconductor devices.
The laser light can be used to heat
selective areas of the semiconductor
and anneal out defects or produce
epitaxial crystalline growth. Laser
annealing coupled with ion
implantation may provide a unique
tool for semiconductor processing.

We’ve played an important part in
the discovery and development of the
laser—an invention making dramatic
improvements in the way our nation
lives, works and communicates.

@ Bell Laboratories

From Science: Service



NANOpure

Measurably Superior

Since its introduction, NANOpure has
become the most popular reagent grade
water system available. And for good reason
NANOpure delivers the Type | water quality
you need, with the convenience, economy
and reliability you demand

Now we've made NANOpure even better with
some subtle but significant improvements
Check these important features, then write
for complete information.

O New and unique temperature-compensated
digital purity meter provides instant and accurate
verification of outlet purity.

O New quieter pump eliminates traditional noise
problems—you can install NANOpure right at the
point of use.

O NANOpure offers twice the flow rate of other
systems—up to 3 liters/min. of CAP/NCCLS/ASTM
Type | water on demand.

O NANOpure cartridges have more than twice the
total capacity of the other popular brand. The result
is fewer cartridge replacements and substantially
lower operating costs.

O NANOpure and NANOpure cartridges are available

off-the-shelf from leading laboratory supply distributors,

Send for a copy of the Barnstead

Grade Water and inquire about our unigue, no
obligation water analysis service. Find out why no
other laboratory water systermn measures up to the
new NANOpure

Barnstead Company, Division of Sybron Corp
225 Rivermoor Street, Boston, MA 02132

(617) 327-1600
Barnstead




ISI
CHALLENGES YOU
TO COMPARE

THE ULTIMATE IN
HIGH RESOLUTION SCANNING e it sy g S Systom-100
ELECTRON MICROSCOPY. % R tachnciony

Thanks to a major advance in electron column
technology, the ISI-100 SEM sets a new standard of
performance that cannot be exceeded.

The System-100 features an exclusive Automatic Beam
System, which results from high resolution TEM
technology being applied to the SEM for the first time.
Note these details:

® Total elimination of mechanical column alignment
including gun translation.

® Automatic beam current control from 6x10'2 amps to
1x10°® amps with no final aperture change, no focus
change, no column realignment, no image shift, and no
change in astigmatism.

® Accelerating voltage selection from 1 kV to 40 kV
in 1 kV steps with no brightness change, no image
shift, no image defocusing, no magnification
change, no image rotation, and immediate lens
and HV stabilization.

® Plus every feature you'd expect in a first

quality SEM.

All of that ensures that the highest quality
results are consistently obtainable with the
greatest of ease with the ISI System-100.

For immediate information, or to arrange a
demonstration, call us. For literature, circle the
reader service number.

Contact:

I I See the ISI System-100 at the American

1 1 i Society for Cell Biology November
S International Scientific Instruments, inc. e e
3255-6C Scott Boulevard @ Santa Clara, CA 95050 ® Phone (408) 249-9840 Convention Center, San Antonio, Texas.
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HOEFER
SCIENTIFIC
~  INSTRUMENTS

L =i )
ﬁ New Tube Gel Unit. Specialists n

‘ Interchangeable upper .

L T buffer chambers serve 5 Gel Electrophore51s
tube gel sizes. GT Series.

Our Line
Includes:
Slab Unit
Electric Gel Slicer. for long gels,
Slice up to 160 one mm 14 X 28 cm
segments in one pass—at Slab Dryers
room temperature. SL 280 (2 sizes)
18 X 35 cm
36 X 45 cm
Slab and Tube
Diffusion
Vertical Slab Gel Unit. Destainers

10x14 cm slabs. For
electrofocusing, 2-D, and
preparative work. SE 500

Gradient Maker
for exponential
or linear gradients

Nucleic Acid Sequencer
for 33 X 43 cm slab

pH Scanner
Universal Tube Rack

1200 VDC Power Supply. Buffer Eemgegaéur_i
Constant power (a full ontrol Uni
0-300 watts), Constant R¢ Measuring Device
current (0-250 mA), Con- )

stant voltage (0-1200 VDC) Manual Gel Slicer
Programmable for Power Supply

electrofocusing. PS 1200 500 VDC. 125 mA

Good Design, Fine Craftsmanship

For information on these and other electrophoresis instruments write or telephone:
In California: 415-495-4410 Outside California toll free: 800-227-4750

HOEFER SCIENTIFIC INSTRUMENTS
650 Fifth Street ° P.O. Box 77387 ° San Francisco, CA 94107
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Calculating the mean weight or
net weight of 48 weighed samples

takes time.

On a Sartorius,

On other scales or balances, determining
the average weight of 48 individually-weighed
samples takes time. It may also take a pad and
pencil, an adding machine or a calculator.

On a new Sartorius MP Balance, the
same determination takes only seconds. After
each sample weighing, simply press a single
key on the Sartorius keyboard programmer.
When all samples have been weighed, press the
recall keys for instant display of the mean
weight or the number of samples weighed.

If printed results are required, simply connect
the balance to an inexpensive Sartorius Printer.

The memory capability of the new Sartorius
MP Balances permits the determination of net
or fill weights by automatically deducting tare
or container weights. Automatic mean weight
and net weight determinations make these
balances ideally suited for the weighing
of pharmaceuticals, cosmetics,
packaged foods, electronic com-
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it takes 1 second.

ponents, industrial parts, routine packaging and
filling, and numerous other applications.

Utilizing built-in microprocessors,
Sartorius MP Balances with optional plug-in
keyboard programmers are today’s most ad-
vanced and versatile electronic weighing
instruments, They are available in single range
and dual range models with a weighing
range /readability from 0-160g/0.001g to
0-30,000g/1.0g.

For literature, just write: Sartorius
Balances Division, Brinkmann Instruments, Inc.,
Cantiague Road, Westbury, N.Y. 11590.

New Sartorius MP
Electronic Balances

with plug-in key-
board programmers.

artd)rius




Call A Balplan conference.

Single-viewing image quality for up to
5 people... simultaneously.

A Balplan conference is a unique experience in consul-
tation and instruction. Now, for the first time, up to five
people can simultaneously see the same high quality im-
age with one microscope. Efficiency, accuracy, and un-
derstanding are all improved with the Balplan Conference
Microscope, the logical extension of the Balplan modular
line.

The new Balplan Conference Microscope starts as the
basic, single-viewing Balplan and adds as many as four
additional viewing heads and a camera station. Each view-
er has his or her own focusing control. An illuminated
movable pointer is visible to all, facilitating easy discus-
sion of a specific specimen feature. And there is no loss
of detail through diffuse, projected images and, of course,
no need for a darkened room.

You can build the Balplan Conference Microscope from
your present Balplan or purchase a new Balplan with up to
five viewing heads. These are available iti 30° and 45°
inclined binocular, 30° inclined monocular, and 30° in-
clined triocular (for photomicrography) units. All viewing
heads are interchangeable and rotate a full 360°. If you
wish, you may start with a dual-viewing Balplan micro-
scope and later add up to three more viewing heads.

The modular construction of the Balplan system per-
mits you to change your instrument to meet your needs

- without sacrificing image quality. You see better and more

because of Balplan's flat-field, infinity-corrected optical
system. And you don't sacrifice photomicrographic capa-
bility by adding additional viewing heads.

~ The new Balplan Conference Microscope—another in-
novative change in microscopy from Bausch & Lomb you
can’t afford to miss. See for yourself. Write for a free cata-
log and free demonstration . . . there's no obligation.

BAUSCH&LOMB @)

BAlplAN

MICROSCOPE

=
J«
v

Write Bausch & Lomb, Scientific Optical Products Division, 1400 N. Goodman St., Rochester, N.Y. 14602,
Available on GSA contract. Consult the Yellow Pages for your local Authorized Bausch and Lomb dealer.
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Paclksard

WITHIN A

COUNTER
WITHIN A

COUNTER

WITHIN A

COUNTER

EACH COUNTER CAN BE USED FOR A DIFFERENT GROUP
OF SAMPLES NO MATTER THE SIZE OF THE GROUP.
TRI-CARB® 2660 LIQUID SCINTILLATION COUNTING SYSTEM
IS MICRO-COMPUTER CONTROLLED FOR MULTI-PROGRAMS.

Please rush me information about the 450-sample capacity
system of 15 counters in one temperature-controlled cabinet
(Bulletin No. 1252).

1
1
1
1
1
1
1
1 Name
]
1 Institution
1
: Address
| Ciy
PACKARD INSTRUMENT COMPANY, INC. | Stat 2P
2200 WARRENVILLE RO. + OOWNERS GROVE, ILL. 60515 : ate
pcckc“-d PACKARD INSTRUMENT INTERNATIONAL S.A. | Phone 6/78
RENGGERSTRASSE 3 « CH-8038 ZURICH, SWITZERLAND |
1

BUBSIDIARIES OF AMBAC INDUSTRIES, INC.
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Now there
systems
laboratory
alroorne

System A System B

This is the standard Stay-Clean system now in use in This new system is virtually identical to system A but the
hundreds of facilities all over the country. The cage rack, cage rack has independent casters and is completely
permanently attached to the unit, can accommodate as detachable. The shelves are longer than those of system A
many as twelve small cages (112" by 5%" by 6“) or as and will accept as many as fifteen cages (112" by 5%" by
many as three large cages (14%" by 127" by 6%") per 6") per shelf. This system is also effective in minimizing
shelf. Shelves are easily adjusted without tools and extra cage-to-cage contamination.

shelves are available to accommodate all cage sizes. This

system effectively minimizes cage-to-cage contamination. Note: An identical system is also available with reverse flow.

Note: An identicai system is also available with reverse flow.




are five Stay-Clean
1O protect your
animals from
contamination.

Why use a Stay-Clean system?

There is ample evidence that microbial airborne contamina-
tion plays an important role in the incidence of animal
colony infection and that turbulent dirty air is a major media-
tor of such contamination. Pathogen-free unidirectional air
flow over animal cages greatly reduces the concentration of
airborne contaminants, be they microbial (bacteria, fungi,
molds, spores, etc.) or nonviable particulate matter. Addi-
tionally, because the animals are “downstream” of the air
source, the airflow effectively prevents re-entry of ambient
contaminants.

The air in the Stay-Clean systems is purified by continu-
ous processing through high efficiency particulate air
(HEPA) filters-which effectively remove virtually all par-
ticulate matter of any origin of 0.3 microns or larger and
hence provide pathogen-free air.

Accordingly, whenever airborne contamination can
jeopardize a colony or a research effort, these systems can
aid materially in reducing such contamination and its untold
effects. The Stay-Clean systems are particularly useful in
reducing colony-threatening cross-contamination.

Important: a particle counter for continuously monitor-
ing air purity is also available.

System C For more Information

A new Stay-Clean system designed to accommodate any For additional information—or to see a Stay-Clean system in
conventional cage rack up to 70” length by 34" width by operation near you—write or call Lab Products, Inc., 365 W.
80" height. Lexan™ plastic doors enclose the rack and the Passaic Street, Rochelle Park, New Jersey 07662. (Phone:

system is ideal for minimizing rack-to-rack contamination 201/843-4600)

lab products
|nc a oI company

Circle No. 32 on Readers' Service Card
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A new advance
in scientific computing

ARRAY PROCESSOR

A breakthrough in computer architecture,
the Amay Processor is bringing unparalleled
computational power to continually growing
numbers of applications in research, engi-
neering, and signal processing.

The Amay Processoris a computer in its own
right, specifically designed for extremely
efficient processing of large vectors or
arrays of data. Although fully capable of
working in an independent system, the Amay
Processor is typically implemented as a
powerful complement to a host computer
(which acts primaiily as a controller), greatly
increasing the computational power of the
entire system.

The Amay Processor takes blocks of data
and instructions from the complementary
CPU or other device and performs the
computations called for at speeds of 100
to 200 times greater than a stand-alone

GENERAL PURPOSE
COMPUTER

PERIPHERALS

computer. This means that a minicomputer
based system can have its computational
throughput increased to a degree only
available on the largest, and most expen-
sive mainframe computers. It also means
that a large mainframe can have its
throughput increased up to 20 fold. The
rationale is simply this: if massive computa-
fions are required to effect a simulation or
algorithmic model, why not design a pro-
grammable processor to handle these
tasks efficiently. FPS has pioneered this
approach by designing extremely efficient,
cost effective Amay Processors, interfacing
them to all popular computers and pro-
viding a package consisting of software
development programs, diagnostic pro-
grams, and an extensive math library. All
documentation and support are provided
fo bring the systems promptly on line. The
significance of this approach becomes
evident when one realizes that for less than
$50K he can have the power of a mulfi-

million dollar CDC 7600 immediately awail-
able to implement his scientific analysis
programs. Hundreds of FPS Amay Processors
are in use today.

Time and again the Anmay Processor has
allowed significant research to be accom-
plished where before budgets did not allow
access to the computational power re-
quired. This accessability has also produced
a catalytic effect allowing new research
ideas to come forward for implementation.

Architecturally, Floating Point Systems’ Amay
Processors consist of fast registers, program
memory, data memory. a pipelined floating-
point adder, and pipelined floating-point
multiplier—all interconnected by seven
parallel synchronous data buses. These
features are combined with a fast (167
nanosecond) instruction cycle. While the
conventional computer instruction word
can only specify a single operation, such
as a multiply, add, memory fetch, decre-
ment, or test, the FPS Array Processor can
do all of these operations in a single 167
nanosecond cycle. The result is the ability
to do the reiteratfive computations required
on large vectors or amays of data in a very
short time.

There is another “unexpected” benefit from
this kind of computer architecture. Most
algorithms used to implement scientific
models and their associated data sets are
naturally structured in vector (amay) form.
While the conventional computers of today
require restructuring of the models, the
design of the architecture and instruction
set of FPS Amay Processors is virtually con-
gruent fo the mathematical models. Re-
searchers using Amay Processors find that
they can readily write new program routines
either in FORTRAN |V through their host
computer or in the Array Processor's own
assembly language.

Powerful models can be readily imple-
mented through the extensive FPS Scientific
Math Library (SML) of more than 250 routines
callable through the host FORTRAN. New
programs can be added to the SML using
the assembly language of the Amay Processot

For example, Peter Buhl of the Lamont
Doherty Geological Observatory of Colum-
bia University applied these techniques to
the analysis of marine seismic reflection
data.

SCIENCE, VOL. 202



...The Array Processor

VELOCITY KM/SEC
15 20 25 30 35 40
13 T i T T 1

The above data is a plot of the earth'’s
response due to an air gun source at 24
locations along the earth’s surface. The
vertical scale is propagation fime in sec-
onds. Sound velocity in the earth is deter-
mined by fitting one-sided hyperoolas to
the data. This fitting is done in the Amay
Processor by multiple cross-comelations of
short fime windows of the 24 fraces. The
strength of the comelation as a function of
propagation time and assumed velocity is
plotted in the centfer graph as a downward
deflection. A line through the deflection
froughs defines velocity vs. depth. The
center graph requires 100 million multiply-
adds.

Sound velocity data as a function of depth
of the earth provides valuable infomation
about the nature of the strata. A single
velocity analysis via a multiple cross-
correlation (or semblance) technique
required six hours with conventional com-
putational equipment. Utilizing an FPS Armay
Processor reduced this time to three min-
utes, (a 120X throughput improvement)
thereby allowing these velocity analyses to
be done at closer spacings along the line
of profile, adding an extra dimension to
earth cross sections.

Floating Point Systems’ Amay Processor also
forms part of a system used to process
nuclear reactor operating data generated
by reactor safety experiments. The portion

Floatmg Pomt Systems, Inc.

FPS Sales and Service Worldwide: Boston, Chicago, Dallas, Detroit, Houston, Huntsville,

Los Angeles, New York, Orlando, Ottawa. Philadelphia, Phoenix, Portland, San Francisco,
Washington, D.C. International offices: Geneva, London, Munich, Paris, Tel Aviv (Eastronix, Ltd.)
Tokyo (Hakuto Co. Ltd.)

13 OCTOBER 1978

CALL TOLL FREE 800-547-9677 i

P.O. Box 23489, Portland, OR 97223

TLX: 360470 FLOATPOINT PTL I

In Europe & UK: Floating Point Systems, SA Ltd. |

7 Rue du Marche, 1204 Geneve, Switzerland |

022-280453, TLX: 28870 FPSE CH |
|
|
|

of that system developed by Sam Sparck,
Senior Development Engineer at the Time/
Data Division of GenRad, Inc. is a real-
fime multi channel digital filter subsystem.
Input data arrives in buffers of variable
length at rates from 50 fo 650 buffers/sec.
Maximum throughput requirement is 131,000
words/sec. The Amay Processor program
perfoms data demultiplexing into separate
channel buffers, digital fillering/decimation,
bounds checking. and remuliiplexing of the
decimated data into output buffers. Deci-
mation ratios of 3:1 to 6,000,000:1 are
attained. Ceriain selected parameters are
tested in real-time for bounds exceedance,
and when exceedance conditions are
detfected, an audible and visual alam is
generated to alert system operators.

In the area of pure science, a Floating Point
Systems’ Amay Processor is used by research-
ers at the University of California, San Diego
to integrate several hundred coupled
differential equations in the study of the
molecular dynamics of chemical reactions.
A dynamic display system then processes
the vector positions of the atoms and shows
them in 3D moving images. Chemistry is a
field with obvious needs for large increases
in computer power. Its fundamental axioms
are well known, but the computations
involved in applying these axioms are so
extended that as yet only relafively simple
systerns have been studied from first principles.

Hard copy output of single time step in the
dissolution and solvation of a salt crystallite
in wateris shown here. You can see this stop-
action in stiking depth if you fuse the two
pictures fogether into a single stereoscopic
image with a slight crossing of your eyes.
The experimenters actually have moving 3D
pictures literally at their fingertips. The calcu-
lations are aimed ata deeper understand-
ing of molecular processes in ferms of the
motions of the atoms involved.

Please send additional information

While the computational limitation of this
generation of Amay Processors does exist,
its potential contribution to fechnology has
vet to be discovered in many areas of
scienfific analysis. Every day numerically
infensive amay processing technigues are
applied to new areas of research and
engineering.

Today Array Processors can be found in
the calculation, reconstruction, and en-
hancement of images (X-ray, satellite, and
seismic)...the conversion of speech signals
into compressed digital data and the
subsequent resynthesis. .. the composition of
images in radio astronomy...the statistical
analysis of the data affecting economic
models...the simulation of mechanical
systems, aiframes, and environments...
and more.

The Amay Processor has literally created a
new era in signal processing and scientific
computation. An FPS Anay Processor inter-
faced to a minicomputer provides the
computational power of a megadollar
mainframe at a fraction of the cost...com-
bined with a major mainframe, it brings the
user the computational ability previously
available only at fremendous cost.

To leam more about Amay Processors. .. use
the coupon below or confact Floating Point
Systems directly.

The age of Amay Processing is here...and
Floating Point Systems is the Aray Processor
company.

Name Title

Company. Phone

Address

City. State Zip

My Computer System is

My application is

Circle No. 210 on Readers' Service Card
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-the latest in a line of
top-quality biology texts

Clark: Contemporary Biology, 2nd Ed.

Practicality of approach and flexibility of format
highlight this general biology text for non-majors.
Health and personal aspects of biology are stressed
through numerous specific examples, including
analogies from areas familiar to the student.
Supplementary “A’”" chapters provide practical
applications of the material presented. Other
features include: new chapters on pest control,
muscle function, and types of cell tissue and organ
systems; discussion of the ozone layer and aerosol
cans; information on the fetal alcohol syndrome;
discussion of artificial kidney machines; coverage of
such topics as the problems of aging, biological
rhythms, industrial energy sources and the ethics of
cloning; chapter summaries; and all-new review
questions. By Mary E. Clark, San Diego State
University. About 600 pp. lllustd. Ready 1979.

Order #2598-3.

Giese: Cell Physiology, 5th Ed.

Featuring a new, better integrated approach, this
book presents the fundamental aspects of life at the
cellular level in a way designed to best aid student
learning. Of particular significance is the inclusion of
the geological background for the changes,
atmospheric and otherwise, that make eukaryotic
existence possible. Emphasis is on the conversion of
matter and energy, excitability, contractility, growth
and cell division as viewed from the evolutionary
perspective of the earth’s atmosphere from
anaerobic to aerobic. By Arthur C. Giese, Stanford
University. About 750 pp. Illlustd. Ready 1979.

Order #4120-2.

Briggs & Calloway: Bogert’s Nutrition and Physical
Fitness, 70th Ed.

A respected standard in nutrition, this text presents
in its tenth edition the best, most up-to-date volume
yet for the introductory nutrition course. Foremost
among additions to this edition is the incorporation
of the most recent recommended daily allowances
(RDA). Other features include: increased
consideration of such trace elements as magnesium
and zinc; new material on additives, non-nutritive
substances, natural toxins, labeling, and federal
regulations; an updated chapter on food intake and
utilization; new discussion of amino acids; updated
references and new listings of supplemental
readings. By George M. Briggs and Doris Howes
Calloway, both of the University of California. About
600 pp. lllustd. Soft cover. Ready 1979.

Order #1987-8.

110

Guyton: Physiology of the Human Body, 5th Ed.
Now including more basic and detailed information,
this popular text (formerly Function of the Human
Body) offers students an updated and
comprehensive approach to human physiology.
Organization of function in the body is traced
step-by-step from a broadened look at cellular
function through more detailed descriptions of the
physiology of each human organ system. New
features include: integration of pertinent material
from Guyton's Textbook of Medical Physiology,
special emphasis on cell physiology; more logical
chapter sequence; and the addition of questions at
the end of each chapter. An Instructor's Manual,
Study Guide and Lab Manual are available. By
Arthur C. Guyton, University of Mississippi. About
530 pp. Hustd. About $12.50. Ready 1979.

Order #4378-7.

Villee, Walker & Barnes:

Introduction to Animal Biology

The adaptability and diversity of the animal kingdom
is the key to this selectively condensed version of the
authors’ longer General Zoology. You'll find
balanced coverage of animal types and animal form
and function, as well as an introductory section on
cells and molecular biology. Genetics, evolution,
ecology and animal behavior are also covered.
Review questions conclude each chapter, and a
glossary of zoological terms has been included at
the end of the book. An Instructor’'s Manual is
available. By Claude A. Villee, Harvard University,
Warren F. Walker, Jr., Oberlin College, and Robert D.
Barnes, Gettysburg College. About 600 pp. Illustd.
Ready 1979. Order #4517-8.

W, B. Saunders
Company

W. Washington Sqg., Philadelphia. PA 19105
1 Goldthorne Ave., Toronto, Ontario M87 5T9

Prices are U.S. only and subject to change
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When the
professional
photographer goes
for the ultimate shot,
he goes with Nikon.

When you need a superb photomicro-
graph, every shot is the ultimate shot—
the one that will reveal the detail you
need for diagnosis, confirming a theory,
documenting discovery, teaching a
young mind. That's why so many photo-
micrographers and photomacrog-
raphers instinctively turn to Nikon.

Nothing else matches Nikon for
versatility, optical quality, the ability to
respond perfectly to your requirements.

At its most basic, a Nikon system
can be an eyepiece adaptor for a stand-
ard microscope, letting you use a sim-
ple 35mm camera back. At its most ad-
vanced, it can be an automatic HFM
Microflex photomicrography system
with computerized exposure control.
Between the two, every conceivable
step.

There’s the high speed of auto-
matic-film-advance 35mm, the immedi-
ate image of Polaroid®, the larger for-
mats of sheet and roll film, the revela-
tions of slow-motion and time-lapse.

Circle No. 174 on Readers’ Service Card

Phoograph by Don Hunter

The unvarying quality assured by
Nikon’s exposure-control systems. The
capabilities of Nikon Multiphot photo-
macrography systems in the 1x to 40x
range. The Nikon microscopes them-
selves. And above all, superb Nikon
optics.

All supported by Nikon's technical
staff, available for consultation on pho-
tomicrographic and photomacrographic
technique and instrumentation.

For a complete catalog of Nikon
photomicrographic and photomacro-
graphic systems and equipment, con-
tact Nikon Inc., Instrument Division,
Ehrenreich Photo-Optical Industries,
Inc., 623 Stewart Ave., Garden City,
N.Y. 11530; (516) 222-0200.

Look to Nikon
= ETHIsE P EW
Blicken Sie auf Nikon
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o-Rad

ac S you up.

With the industry’s most comprehensive (160 pages)
catalog on materials, equipment and systems F
chromatography, electrophoresis, membrane
filtration and immunochemistry.

And: A great catalog on the best HPLC columns

in the business.

Price List D is crammed with applications
data, product specifications, performance
data, numerous useful illustrations and
complete ordering information.

Bulletin 1056 tells you what to look for in
HPLC columns and why we're able to
guarantee the specified performance of our
HPLC columns. And since the column is the
least expensive part of your liquid chroma-
tography system, why not use the best?
Bio-Rad columns.

Circle Reader Sepvic

Both the catalog and the HPLC bulletin are
free. Call, write or circle the number below
for your copy.

o LB 1D Laborasonies

2200 Wright Avenue * Richmond, CA 94804
Phone (415) 234-4130

Also in: Rockville Centre, N.Y.;
Mississauga, Ontario; London;
Milan; Munich; Sao Paulo; Vienna.
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Did you know

One of the first cabinets to be officially
listed under NSF 49 (the new blueprint
for safety).

The BBL Biohazard Cabinet is a Class
II, Tupe A or Type B containment hood
intended for work involving low to
moderate risk agents, such as etiologic
agents CDC classes 1-3, low to moder-
ate risk oncogenic viruses, recombinant
DNA and other uses where NSF 49
design specifications apply.

Quality

® Complete cabinet at negative
pressure to laboratory for additional
containment

® Vertical laminar air flow incorporat-
ing HEPA filters (minimum collection
efficiencies—99.97% for 0.3 micron
particles)

new

for safety?

BBIL® Biohazard Cabinet

® High velocity air curtain across open
face protects worker

Performance

® Purchase includes on-site certifi-
cation of product performance

® Cross-contamination within work
area minimized

e Extremely low vibration level (deli-
cate procedures can be performed)

Cost Effectiveness

® Quality materials assure long life

¢ Can be converted from Class II,
Type A to Class I, Type B unit

® Designed for relative ease in
decontamination

NSF 49 .. . . The blueprint for safety
BBL ... The obvious choice

blueprint

BBL Microbiology Systems

Post Office Box 243
Cockeysville, Maryland 21030

Circle No. 28 on Readers' Service Card



When it comes to disposable pipets there’s more than one way to peel an orange, from CORNING.

A BAG OF ORANGES
New rip-away bag eliminates scissoring.
Pinhole-free polyethylene
with minimmm two-inch foldover
allows taping shut. NS

Can wipe down bag with alcohol. S
New bag will not stick
Cat. no. 7078, sterile, plugged

The best pipet you can afford to toss
away comes in orange wrappers
and sacks and shelf packs.

This is a genuine PYREX " pipet.

It is glass. Chemically inert borosili-
cate glass. It will limit pH shift.

It reduces leaching.

It will not dissolve in

organic solvents.

It can be flamed.

It is one piece.

It will not leak.

It will not bend.

It will not warp.

It has excellent, optical qualities.

It has a fire-polished tip and mouth-
piece. Both are free of burrs.

It can be used with common

pipet aids. It has baked graduations
and markings. Its graduations

are acetone and alcohol proof.

Its markings are big and easy to read.
Its plug is stable.

It costs about, the same as plastic.

PEEL AN ORANGE
Try our new, improved,
individually wrapped
disposable PYREX pipets.
New split-end opening for easy peel.
Heavier paper eliminates punctures.
Large wrinkle-free wrapper
forms sterile seals.
Wider opening makes it easier to
access pipet without
contaminating tip.
Cat. no. 7077, sterile, plugged.




QQ':"\IINQ

SHELF-PACKED ORANGES
Our nonsterile, non-
plugged disposable
PYREX pipets, Cat. no.

, 7079, now come in new

easy-to-store shelf

packs. Inside the shelf
pack, they’re multi-

All shelf packs are

date coded. And size
information is clearly
marked.

Cat. no. 7079,
nonsterile, nonplugged.

We try diligently

o see that you

get the total of
Corning’s many
capabilities in every

product we make. We
know that's how we plugged pipets.[] Sample
earn your trust and box of nonsterile, non- |

plugged pipetsWe'llalso §

retain your business
We know that you
would never settle
for less than total
value from
Corning

2
S=B-A-P 10 “

PICKONE
You get your
choice of two free
special sample
boxes of PYREX dis-
posable pipets.
Sample box of sterile,

send you a new catalog
on PYREX Orangeware
products. Just clip this
coupon and attach it

to your letterhead

Corning Glass Works, Science
Products Division, Mail Station 18,
ATTN: 1LOC, Corning, NY
14830

CORNING

BOXES OF

FRESH ORANGES

Our new orange boxes
are sturdy and provide
greatly improved
strength during ship-
ping and storage. They
come clean, store easy.
All boxes are date coded.
Catalog number and size
information help identify
the pipet you want.

Your dealer is stocked
with fresh disposable
PYREX pipets.

Just, order:

Cat. no. 7077, individually
wrapped. Cat. no. 7078,
sterile bags as showrn.
Cat. no. 7079, nonsterile
bags and shelf packs.

-~

PYREX
grange -
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Tekmar

Sciengfic . Apparatus Fall 978

’ Featuring  The BigGun’
SUPER DISPAX
BI ﬁ G “ N s wu‘ce-mﬂsﬁ

E m NEW! THE TEKMAR HOT LIME for o™ ‘

L

Tekmar’s Super Dispax units range in size from
the SDT Tissumizer which can be hand-held to in-
line units capable of 300 gallon per minute flow

rates. All fully guaranteed by Tekmar.

Whatever your job, Tekmar can recommend the

appropriate unit for your application.

All of the units are based on the rotor-stator prin-
ciple. Liquid and solid pump through the
rotor-stator generator and are subjected
to shear, impact, collision, and cavita-
tion effects which disperse, disrupt, emul-
sify, homogenize, or shred . . . as needed.

Tekmar also offers a complete line of accessories to supplement
the use of our homogenizers.
But, best of all, when we sell them, they stay in operation, with
few service problems with any size from large to small.
Interested? Circle the Reader Service No. for the full story, or
call us collect in Cincinnati.

& c u I Tekmar Gompany~

Circle No. 141 on Readers’ Service Card P.O. BOX 37202 Cincinnati, OhiO 45222 Tel: (513) 761 '0633




We appeal to gour
speed needs.

Kodak water-resistant,black-and-white photographic
papers produce quick results to get you out of the
darkroom and back to recording images.

The less time spent making prints,
the more time available for other
work. So Kodak offers you a choice
of two black-and-white enlarging
papers, especially suited for
negatives of scientific and industrial
subjects, to help you produce high-
quality prints quickly and
confidently.

* KopABROME I1 RC Paperis a
fast, graded-contrast, multi-
purpose product available in soft,
medium, hard, extra-hard, and
ultra-hard grades. For example,
consider extremely high-contrast
ultra-hard for very low-contrast
negatives of thin tissue sections.

* Kopak PoLYCONTRAST Rapid 11
RC Paper-also a fast material—
provides seven degrees of contrast
in a single sheet when used with
KopAK POLYCONTRAST Filters.

Each of these papers has a
dimensionally stable, water-
resistant base which substantially

© Eastman Kodak Company, 1978
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shortens processing time compared
with that of fiber-base papers that
absorb water and chemicals. The
papers can be air-dried in a short
time. And the F-surface papers dry
to a glossy finish without special
drying equipment.

Both papers feature a developer-
incorporated emulsion for fast
processing by machine or in trays.
As an example of how speedy
processing can be, the Kopak
ROYALPRINT Processor, Model
417, delivers two completely
processed, optimum-stability,

8 x10 prints, dry to dry, in only
55 seconds. And for complete
processing in trays (including
washing), wet-time is less than

8 minutes.

Ask your dealer in Kodak
sensitized products for information
about timesaving Kodak black-
and-white papers. Or send for
information.

Section of an intestinal polyp from the colon
exposed on Kobak Technical Pan Film
(EsTAR-AH Base) SO-115. Printed on
KopaBrOME II RC Paper (F-surface) and
processed in a Kobak ROYALPRINT Processor,

Model 417.
I
J<-
I

| Kodak

Eastman Kodak Company
Dept. 4121L.-127
Rochester, NY 14650

Please send information about Kodak
papers.

[J Tell me about the benefits of machine

hotographic

I
|
I processing with the ROYALPRINT
I Processor. I Pr()du
[0 I expect to continue tray-processing I
I . L] L]
| e | Capturing the 1mages
L]
| N | of science.
I Address I
| City |
I State Zip I
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OLYMPUS VANOX

Modular, universal research microscope system.

- This is the most versatile research
~ microscope system ever developed.
Naturally, by Olympus. Modern design,

- rugged squareline stand with the broadest
choice of application-oriented options
that allow you to customize the
mlcroscopc to your needs.

‘Choose transmitted and/or reflected
light, fluorescence, phase contrast,
differential interference contrast, Hoffman
modulation contrast. Select a tungsten,
halogen or mercury arc light source, to

- Use any of a wide range cf-‘c‘:nlor:

- corrected, hard coated achromats, plan

achromats, fluorites, apochromats or plan
apochromats. Combine with our automatic -
camera system, the PM-10, to obtain
flawlessly sharp photonncrogtaphs 35mm
or large format. .
It’s a virtually unhnutedsystcmdﬁlgned -
with you and your applications in mind. :
And all this at unprecedented economy. For
details, write Olympus Corporation of
America, 4 Nevada Dr New Hyde Park,

name a few. NY 11040.
OLYMPUS In Canada: W. Carsen Co., Lid., Ontario.
118 Circle No. 100 on Readers’ Service Card SCIENCE, VOL. 202



Meet the new /
Teflon Dilutor
from Brinkma

Ly

. u_ml?fulnumi’ilmt

It does everything our
Teflon Dispenser does...and more.

Combine the advantages of a single-
stroke dilutor with the many outstanding
features of the popular Brinkmann Dispen-
sette®, The result is the new Brinkmann
Diluette, a bottle-top dilutor that's incredibly
rugged, accurate and easy to use.

Diluette has Teflon-coated plungers.
Both reagent and sample cylinder plungers
are Teflon-coated to minimize ‘freezing’ and

‘sticking’ common to all-glass designs when
dispensing alkalis. Diluette works smoothly
# with most reactive chemicals.

even STJ 24/40 and 29/42 glassware, using
optional screw-in adapters.

Diluette will dilute or dispense. To di-
lute, simply set the two adjustment knobs
for desired Sample and Reagent volumes.
Using one hand, lift the cylinder housing to
fill, and depress to empty. Diluette may also
be used only to dispense. Choose from 3
adjustable models: 0.02-0.1ml sample/0.4-
2ml reagent; 0.02-0.1m! sample/1.0-5ml
reagent; and 0.1-0.5m| sample/1.0-5ml
reagent. Accuracy is ==1.0% or better;

Diluette® and Dispensette® are
registered trademarks of R. Brand Co.

Teflon® is a Du Pont trademark.

Diluette has no fragile glass
tubing. The Diluette design elimi-
nates fragile external glassware that
could easily break or chip. Filling and
discharge tubes are flexible Teflon
and can be cut to any desired length.

Diluette fits on virtually any bottle.
Diluette mounts directly on any 33mm
screw-neck reagent bottle, and on most
other size bottles, cans or containers,

Available from:

reproducibility is ==0.2% or better.

For literature, write: Brinkmann Instru-
ments, Inc., Cantiague Rd., Westbury, N.Y.
11590. In Canada: Brinkmann Instruments
(Canada), Ltd.

Brinkmann
Diluette:

Ace Scientific/Beckman Instruments, Science Essentials Operations/Bio-Rad Laboratories
Cole-Parmer Instrument Co./Curtin Matheson Scientific/Fisher Scientific/General Scientific
Markson Scientific/Preiser Scientific/Sargent Welch/Scientific Products/SGA Scientific
Arthur H. Thomas/VWR Scientific/Wilkens-Anderson Co.
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KEYBOARD OPERATION, made THE MODEL 561 RECORDER is ve SUPER SIPPER

possible by the microcomputer, makes ind accurate. Adjustment of ordina rates with

setup of operat arameters and scal

suppression, and monochromator contamination
obtaining results fast and easy

registration is all done by the

microcomputer (See Reader Service Numbers for more
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NOW... MICROCOMPUTER
CONTROL IN UV FOR
ABOUT ONE-HALF THE PRICE
YOU FORMERLY HAD TO PAY.

Previously, the best you could do in
microcomputer control in double-
beam UV was our medium-priced
spectrophotometer. Perkin-Elmer
nows offers microcomputer control in
a new low-cost double-beam
instrument (Model 552) for about
one-half the cost of our medium-
priced one.

With this introduction, Perkin-Elmer
is the only manufacturer of a
complete line of microcomputer
controlled UV-VIS instrumentation.

The Model 552 is the first low-
cost, microcomputer controlled,
double-beam, UV-VIS
spectrophotometer. It offers
unmatched flexibility and operator
convenience in its price range.

Some outstanding features of the
Model 552 are:

1_ KEYBOARD ENTRY

Simply key in the upper and lower
photometric limits in steps of 0.001A
or 1.0%T. Concentration is
automatically set by the keyboard
and microcomputer. Key in desired
wavelength, press the “Go to A”
button, and the monochromator
rapidly sets itself.

2 AUTOMATIC
® BASELINE FLATNESS

Upon POWER-ON, the Model 552
goes into automatic baseline
compensation mode, ensuring
baseline flatness of £+0.001A. The
optional Keyboard Expander Package
can be added to provide enhanced
correction capacity and the ability to
compensate over preselected
wavelength intervals.

Dilute Ho Cl, Solution Toon
Soan Speed:80nm min. 0.01A FullScale

Response: 0.5 sec.

| |
|

700

Digital background correction makes scanning
at very high scale expansion possible

3_ DIGITAL DISPLAY

Both ordinate and wavelength data
are clearly displayed on two large
digital displays. There is no need to
interpolate between indicator lines on
meters and mechanical counters.
Operating paramaters such as mode,
scan speed, format, and response
are conveniently displayed by lights.
Changing parameters is
accomplished by sequentially
depressing the appropriate button.

4 MICROCOMPUTER
® DIRECTED RECORDER

The Model 561 Recorder is
controlled by the instrument’s
microcomputer. Chart drive is via
pulses generated within the
microcomputer to the stepper motor
of the recorder, ensuring precise
registration with the monochromator.
There is no need to adjust recorder
switches to obtain ordinate scaling or
suppression: it's all done by the
microcomputer.

5. AUTOMATIC OA/100%T

Simply push the button and the
microcomputer sets OA/100%T.
0%T is automatically set with every
chopper cycle.

EXPANDABLE KEYBOARD
OPERATION

With the Keyboard Expander
Package, the power of the
microcomputer is increased. Easily
installed within the instrument itself,
the package provides repetitive
scanning, first and second derivative,
enhanced background correction
capacity, and concentration factor
calculation.

With the Keyboard Expander
Package, repetitive scanning is made
easy. Simply enter the number of
scans and the cycle time per scan
with the “Rep Scan” key. Now
select the upper and lower
wavelength limits. With the Model
561 Recorder, the presentation is

serial: with the Model 57 XY-
Recorder, overlay spectra are
obtained.

DERIVATIVE SPECTRA
The Keyboard Expander Package
also provides first and second
derivative spectral recording. These
functions are very useful in
determining the absorption maxima of
overlapped bands and for the
quantitative determinations of trace
components.

Absorbance & Second Derivative Spoctra of Styrene
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Second derivative clearly separates the 290
and 280 nm peaks of styrene (in A) from the
solvent background in B and C and permits

a quantitative measurement on the 290nm peak
The Keyboard Expander Package
allows calculation, display, and entry
of a concentration factor for direct
readout of results in concentration

uriits of choice.
.--- [ F N § K F

DEMONSTRATION
OR
INFORMATION

{Circle Reader Service Number)

206 For Model 552 Data
Package

207 For Immediate
Demonstration

208 For Bulletin on
Derivative Spectroscopy

or write directly to Perkin-
Elmer Corporation, M/S-12,
Main Avenue, Norwalk,
Connecticut 06856, or
Bodenseewerk Perkin-Elmer &
Co., GmbH, Postfach 1120,
7770 Uberlingen, Federal
Republic of Germany.

| ep———

PERKIN-ELMER

Expanding the world of analytical chemistry.
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ULTRASTAR™ Research Microscope.
A most advanced microscope design.
Does everything from routine research
to advanced microscopy. Easy to use.
Add on or change to any micro tech-
nique with simple plug-in modules. In-
tegral camera system. Consistent
30mm field of view with any mode or
accessory. Built-in magni-changer. In-
cident and transmitted illumination
from a single light source. It offers ev-
erything you need.

Circle No. 214 on Readers’ Service Card

MICROSTAR® One-Ten Microscope. A
total laboratory microscope system for
now and for the future. Building-block
components let you add what you
need, when you need it. Features con-
temporary styling, continuously vari-
able intensity control, superb AO op-
tics, 20mm field of view, exclusive AO
nosepiece focusing, fixed-stage sta-
bility. All controls are positioned for
maximum convenience. Choose from
many accessories.
Circle No. 215 on Readers’ Service Card

g ‘/

MICROSTAR® One-Twenty Micro-
scope. Get research-quality illumina-
tion in a laboratory microscope. Con-
tinuously variable power supply.
Outboard lamphouse with 100W tung-
sten/Halogen lamp. Has three filter
turrets with complete selection of eight
factory-installed filters. Plus the same
basic features of the One-Ten MICRO-
STAR microscope.

Circle No. 216 on Readers’ Service Card

Also available in Dual or Multi-view models. Both the One-Ten and One-Twenty MICROSTAR
microscopes can be equipped with dual or multi-viewing outfits for micro communication with
2, 3, 4 or 5 stations. All stations are rotatable 360°. An illuminated movable pointer is visible to

all viewers. Circle No. 220 on Readers’ Service Card



precision instruments

PHASESTAR® Microscope. Now phase
contrast is easier than ever. Phase
aperture viewing unit speeds up centra-
tion of annulus to phase plate. Features:
one-time centering of annuli; working
distance changed simply by changing
one annulus; instant switching to
brightfield; adjustable illumination in-
tensity.

Circle No. 211 on Readers' Service Card

FLUORESTAR® Microscope. Make
fluorescence more convenient and fast-
er. Preselected barrier, exciter and
dichroic filter combinations are pre-
cisely aligned in individual Fluor Clus-
ters to simplify operation. Single lever
positions the desired matched filter
combination. Advanced illumination
system assures intense excitation re-
gardless of specimen thickness or den-
sity.

Circle No. 212 on Readers' Service Card

EXPOSTAR™ Shutter Control. Helps
you easily achieve excellent photo-
micrographs. Automatically integrates
light intensity with time and compen-
sates for film reciprocity. Accom-
modates 35mm, 3%’' x 4%"', and 4"’ x 5"
cut film camera backs fitted on AO MI-
CROSTAR microscopes.

Circle No. 213 on Readers’ Service Card

BIOSTAR™ Inverted Biological Micro-
scope. Designed as an inverted micro-
scope, not a modification of an upright
model. Very smooth handling because
every component has been applied for
optimum performance in the inverted
mode. Superb AO optics. Fixed-stage
stability. Built-in 20W Halogen lamp
and continuously variable transformer.
Plus much more.

Circle No. 217 on Readers' Service Card

STARLITE™ Microprojector. For large-
group microcommunications. Projects
crisp, vivid image of microscope slide.
Any area of slide can be immediately
enlarged by rotating nosepiece to high-
er power objective. Uses proven AO in-
finity-corrected optical system. 3.2X
projection eyepiece is rotatable 360°.

Circle No. 218 on Readers' Service Card

STEREOSTAR/ZOOM® Microscope.
Combines high resolution, convenient
zoom control and wide total magnifica-
tion range (3.5 through 210X). An extra-
large field of view, crisp, sharp image
and superior optics make the STER-
EOSTAR one of the finest stereoscopic
zoom microscopes on the market.

Circle No. 219 on Readers' Service Card

®
American Optical
SCIENTIFIC INSTRUMENT DIVISION, BUFFALO, NY 14215



If you can’t believe the price tag,
pretend they’re $500 more.

The no-nonsense balances from Fisher.

In Spring 1976 we introduced our first
it-can’t-be-a-balance balance.
Today there are five Fisher/
Ainsworth electronic toploaders,
from 50g to 2000g, including a com-
pact BCD-coupled printing balance
and the lab world’s first battery-pack
portable. Each a remarkably rugged

lightweight instrument. With single
touchbar operation (instant tare, in-
stant sample readout on LED dis-
play). And so modestly priced
they've made a whole generation of
lab people re-think their concept of
what a balance can be!
Fisher/Ainsworth toploaders. Solid

examples of American electronic
technology, no-nonsense design, in-
novative manufacturing, stringent
quality control, and sound value.
Say No! to inflation. Say Yes! to
savings. Up to 40% per balance.
Send for product data today.

Model A-50 A-200 A-2000 A-200BP A-200BCD We Know Laboratories. @

battery-operated printing balance
Range 0-50 0-200« 0-2000 0-200« 0-200 . . = g2
geagabiliw 0.001g 0.01g° 01g °  00lg 0.01g° Fisher Scientific Company

atalog no.  1-913-265 1-913-260 1-913-267 1-913-261 1-913-262 711 Forbes Avenue
US.price  $1095 $795 $1095 $950 $1795 Pittsburgh, Pennsylvania 15219
including printer (412) 562-’85 43
< —
T ——— .
ey

AINSWORTH"®
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“SURE, THE FREEZE DRY EQUIPMENT IS
EXCELLENT. B8UT | CHOSE LABCONCO BECAUSE
THEY BACK ME UP WITH HELP ANY TIME

I NEED IT #? Professor Woodrow Monte, Department of Home Economics ;
@ Central Washington University, Ellensburg, Washington :

Labconco will give you expert

?rdglzce‘i‘n ¢.'.I'nmulf ng the "f t ;
e dryer for your appli-

cation. And our nationwide

dealer network is always on

call to keep you satisfied.

Labconco's complete line of
laboratory freeze dry apparatus
includes 12-liter, 5-liter and
3-liter ur;ﬁs tgtliwandle »'{llg.tuially
any lyophilization application
on aMeavy or light schedule.

Labconco also has porta- |
ble bench top models, a
Vac-Stop® Tray Dryer for bulk
drying and vacuum stoppering,
and a deep shell freezer for
fast pre-freezing.

For occasional freeze dry-
ing requirements there are
economical Labconco dry ice
freeze dryers in cart and
bench top models.

Labconco freeze rs
lyophilize quickly and effi-
ciently by providing a large
vapor pressure differential
between the sample and the
condenser. This means faster
transfer of water molecules
to the condenser and faster
drying of the sample.

Labconco’s nationwide net-
work of sales representatives
can provide solutions to your
problems and fast service
wherever you are.

For more information ask
your laboratory supply dealer,
write for our color catalog, or
call (816) 363-6330 for
personal selection assistance.

LABCONCO
CORPORATION
8811 Prospect

Kansas City, Mo. 64132

FREEZE DRY APPARATUS




AF From
¥ tissue fo
homogenate
in 30
seconds!

For homogenization, disper-
sion, defibration and
emulsification, nothing
works quite like a Poly-
}7 tron. Utilizing the Willems
/4 “High Frequency Principle”,
the Polytron combines ultra-
sonic energy with mechanical
shearing action to homogenize
virtually any type of tissue . . .
small organs, soft bones, muscle,
cartilage, even an entire mouse.
Because of its unique shear-
ing effect, the Polytron outperforms
any blender, mixer or similar homogenizer,
and requires only 30-60 seconds to do
what other instruments do in 15 minutes or
more. This rapid action is an important advan-
tage when working with heat-sensitive
biological materials.

The Polytron system offers a wide
selection of models, generators and speeds to
provide ideal conditions for homogenization as
dictated by type of material, experimental
conditions and desired end result. For an
informative brochure, write: Polytron Division,
Brinkmann Instruments, Cantiague Road,
Westbury, N.Y. 11590. In Canada: 50 Galaxy
Boulevard, Rexdale (Toronto), Ont.

Brinkmann
Polytron’
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LETTERS

U.S. Chemists Withdraw
from Soviet Symposium

Following are excerpts from a letter
informing the Organizing Committee of
the Symposium on Macromolecular
Chemistry, scheduled to be held in Tash-
kent from 17 through 21 October, that
the individuals there identified have de-
cided to withdraw their participation.

It is with profound regret that we convey
the decision, reached by each of us individ-
ually, to withdraw from the International
Symposium on Macromolecular Chemistry
sponsored by IUPAC [the International
Union of Pure and Applied Chemistry] and to
be held in Tashkent in October. We have
come to this painful decision only after thor-
ough assessment of the circumstances cur-
rently affecting international scientific cooper-
ation and communication, which it is the pur-
pose of IUPAC to encourage and promote.
We ourselves attach the highest importance to
this objective. Recent events in the.Soviet
Union, however, have so gravely hampered
its realization as to force us to take this course
as a matter of conviction and conscience.

Foremost in our minds at this moment is the
spectre of the recent trials and current per-
secutions of scientists who, according to the
evidence available, are guilty of no offense
other than expression of their views. . . . We
deplore the actions taken against them.

Although we respond compassionately to
the plight of the victims of the harsh sentences
imposed thus far on those indicted in the cur-
rent campaign to suppress dissent, our con-
cerns go beyond their fates, tragic as they are.
Our broader concemn is with the prevailing at-
mosphere of repression in the Soviet Union
and its stifling effect on scientific communica-
tion and cooperation.

It is no secret that scientists in the USSR
are subject to heavy surveillance. One cannot
be unaware of the restrictions on their move-
ments. They are not allowed to communicate
with us freely and openly without, evidently,
risking their positions, or perhaps hazarding
more severe consequences. Visits with scien-
tists in the USSR are constrained, and visits
by Soviet scientists abroad are drastically cur-
tailed by the Soviet authorities. Our in-
vitations extended to highly qualified Soviet
scientists have repeatedly been interdicted by
your authorities. Last minute cancellations by
Soviet scientists scheduled to participate in
scientific meetings outside the USSR have be-
come a commonplace manifestation of these
restrictions. . . .

Under the conditions briefly indicated, in-
ternational scientific cooperation cannot
flourish and indeed cannot be effectively con-
ducted. We reach this conclusion reluctantly
and with grave disappointment, for all of us
have long subscribed to the view that such co-
operation offers great potential for enhancing
understanding between peoples of our coun-
tries and for the betterment of the world at
large. We have not, however, relinquished the
hope that current obstructions to genuine sci-
entific cooperation will be removed so that the
mutual benefits of such cooperation can be re-
alized. We urge you to prevail upon your gov-
emment, by every means at your disposal, to
alter its repressive policies and practices.
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We have repeatedly communicated our
views on the violations of the rights of scien-
tists in the USSR to your authorities, includ-
ing President Aleksandrov of the Soviet
Academy of Sciences. Our entreaties have
elicited no response. Hence, we are obliged to
take more stringent steps.

Please be assured that our high regard for
our Soviet colleagues is unblemished by the
circumstances that have led us to our own
course of action. We are unwavering in our
esteem of them and of their contributions to
science. We are aware that current impedi-
ments to scientific collaboration are not of
their doing. We should like to make clear also
that our actions are taken independently of
our government, and without any influence
whatever from governmental officials or au-
thorities. . . .

Professor M. Goodman, Professor H.
Morawetz, and Dr. P. W. Morgan, each of
whom concurs with the substance of this let-
ter, have previously communicated their deci-
sions in regard to the Tashkent meeting to the
Organizing Committee.

In addition, Professor Charles G.
Overberger, vice president of the Uni-
versity of Michigan, has canceled com-
mitments for the meeting in Tashkent for
related reasons.

HerMAN F. MARK
Polytechnic Institute of New York,
Brooklyn 11201
WALTER H. STOCKMAYER
Department of Chemistry,
Dartmouth College,
Hanover, New Hampshire 03755
- NicHOLAS W. TSCHOEGL
Department of Chemistry and Chemical
Engineering, California Institute of
Technology, Pasadena 91125
PauL J. FLOrRY
Department of Chemistry,
Stanford University,
Stanford, California 94305

Hayflick’s Reply

When one is engaged in suing, one
cannot always talk. Now I wish to reply
to two articles by Nicholas Wade (News
and Comment, 9 April 1976, p. 125; 1
Oct. 1976, p. 41). This reply was sent to
Science in November 1977 and was ulti-
mately submitted by them to eight refer-
ees. I was then asked to respond to nu-
merous questions and to document many
of the statements that appear below.
Wade’s articles and his reply that follows
these comments were (i) not sent to out-
side referees, (ii) not documented with
references, and (iii) published without an
11-month delay. Specifically, Wade’s ar-
ticles discuss an investigation by James
W. Schriver, director of the Division of
Management Survey and Review at the
National Institutes of Health (NIH), of
my management of the human cell strain
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WI-38 and a subsequent conference held
at NIH to discuss the present state of the
cells. My previous silence should not be
taken for acquiescence, timidity, or
guilt: Wade was only doing his job, but in
so doing he was led to present as fact
many of the wholly, unmeritorious allega-
tions with which I was suddenly con-
fronted. These allegations have done
damage to my reputation, though fortu-
nately most of my colleagues familiar
with the truth have dismissed them. That
they are unmeritorious should be quite
evident from the fact that, were they
true, I could have faced a suit, or crimi-
nal charges, or both. In fact it is I who
have been obliged to sue.

Naturally 1 wish to clear my own
name. I am equally concerned, however,
about the general threat which the treat-
ment I received poses to all federally
funded scientists. Do my colleagues
know that it is possible for government
bookkeepers to wander freely through
research laboratories, look at records,
question personnel in the absence of the
principal investigator, report that inves-
tigator as a felon, and then have their un-
substantiated word believed by universi-
ty administrators? Do they know that un-
rebutted reports by such individuals,
making not only moral but scientific and
legal judgments, can be circulated gratis
to the press and to their colleagues by a
process of leakage and invocation of
*‘freedom of information’’? Or that when
one demands equal time, these indi-
viduals will indeed offer to circulate
one’s reply—at a charge of $11 a copy?
And that in consequence one must dig-
nify such conduct with a reply in
Science?

These circumstances can lead inevita-
bly to the indiscriminate destruction of
scientific reputations because no system
of safeguards now exists. Most scientists
are unaware of the extreme vulnerability
of their reputations even to unfounded
allegations of wrongdoing. I implore my
colleagues to seek procedural safeguards
that will prevent nonscientists and the
press from unjustly destroying the repu-
tations of innocent people.

Wade’s choice of a title for his article
about me was designed, in my judgment,
to attract readers’ attention by casting a
dispute in an unnecessarily sensational
light. Such ploys are more typical of the
sort of yellow journalism that is unchar-
acteristic of Science. The word ‘“‘Trag-
edy’’ used by Wade in his title is more
applicable to his reporting than to my sit-
uation because he produced an in-
complete and inadequately researched
article. Wade’s characterization of the
“Fall’’ of WI-38 is an unfounded opin-
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count gammas
without a
gamma counter

125|-labeled samples of cCAMP,
cGMP, or proteins can be
counted with precision and
accuracy in a liquid scintilla-
tion counter. The counts ob-
tained are from secondary
emissions at rates about 75%
of those by direct counting
in a gamma counter. The pro-
cedures take a little more work,
but a lot less gamma counter.
We have documented this
technique in our LSC Appli-
cations Laboratory, not only
in counting cAMP and cGMP,
but in simultaneous counting
of two isotopes; namely,
125|-labeled binding proteins
with 3H-, 35S-, or '4C- labeled
substrates. Send for the
reports, LSC Application
Notes #13, #24, and #25, by
Dr. Yutaka Kobayashi.

N=N New England Nuclear
549 Albany Street, Boston, Mass. 02118
Call toll-free: 800-225-1572
(In Massachusetts and International
617-482 )
NEN Chemicals Gmb
Daimlerstrasse

Dreieich, W. Germany,
240
4-17993 NEN D

3 46th Avenue
Lachine, Que. HE8

Telephone: 514-6 971, Telex: 05-821808
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THE CELL NUCLEUS

VOLUME VI/CHROMATIN, PARTC
Edited by HARRIS BUSCH
When The Cell Nucieus treatise was originally
conceived in the early 1970’s, the general idea was
to present an overview of the subject with empha-
sis on areas of special interest. Very important ad-
vances are now being made in the field of chroma-
tin chemistry and function.
The volumes on chromatin in this treatise are
designed to provide a comprehensive review of
this field in the late 1970’s and shouid serve as a
basis for understanding the array of developments
that are certain to come within the next decade.
This field is both fundamental and exciting, and
each advance offers a platform for many new re-
search developments that may ultimately lead to
much clearer comprehension of cellular responses
to environmental stimuli and stress.
1978, 576 pp., $47.50/£30.85 ISBN: 0-12-147606-5

Advance Announcement. ..

CYCLITOLS AND
PHOSPHOINOSITIDES

Edited by WILLIAM W. WELLS and

FRANK EISENBERG, JR.
FROM THE PREFACE: With the passage of nearly
a decade since the last conference on cyclitols and
phosphoinositides the desire had been growing
among many workers in the field to meet again,
exchange and evaluate new information gathered
since that time, and set new directions for the solu-
tion of problems still unsolved. This work then is
the product of the latest conference on cyclitols
and phosphoinositides held June 26-29, 1977 at
Michigan State University, East Lansing, Michigan.
1978, in preparation

REGULATION OF
VENTILATION AND GAS
EXCHANGE

Edited by DONALD G. DAVIES and CHARLES D. BARNES

Regulation of Ventilation and Gas Exchange, the
first volume in the new series Research Topics in
Physiclogy, presents an in-depth view of several
specialized areas of research in respiratory physi-
ology which are currently in a state of expansion.
Eminent investigators in discrete areas of respira-
tory physiology were asked to review their own
work and place it in perspective. They were charged
with presenting the historical basis and theory
from which their particular research interest origi-
nated, the current status of the field and directions
for future research. Special emphasis was placed
on critical evaluation of the experimental data in
each scientist's research area. This book is de-
signed not only for respiratory physiologists but
graduate students, medical students, clinicians and
biomedical engineers with inclination toward res-
piratory physiology. It should be of considerable
interest to scientists in comparative physiology and
such other disciplines as zoology and biological
chemistry. It is hoped that this book will catalyze
future research in respiratory physiology.

1978, 320 pp., $22.00/£14.30 ISBN: 0-12-204650-1
Send payment with order and save postage and handling
charge. Prices are subject ot change without notice.

Academic Press, Inc.

A Subsidiary of Harcourt Brace Jovanovich, Publishers

111 FIFTH AVENUE, NEW YORK, N.Y. 10003
24-28 OVAL ROAD, LONDON NW1 7DX
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New Radiochemicals!

—just a few of the new ones since our
1978-79 Catalog—all at high specific
activity

S-Adenosyi-L-[methyl-3H]
methionine
25-50Ci/mmol TRK.581

2-Deoxy-D-[U-"*C]glucose
300-350mCi/mmol CFB.181

1,25-Dihydroxy[ 23,24(n)-*H]
cholecaliciferol
60-120Ci/mmol TRK.588

[ethylamine-1,2-*H]|Dopamine
hydrochloride
30-50Ci/mmol TRK.582

[2,4,6,7,16,17-*H]Estradiol
130-170Ci/mmol TRK.587

[N-methyl-*H]Flunitrazepam
30-60Ci/mmol TRK.590

['**I]lodinated protein A
30mCi/mg IM 108

L-{4,5-*H]Isoleucine
8C-120Ci/mmol TRK.585

[methylamine-*H]Muscimol
5-20Ci/mmol TRK.586

L-[7,8-*H]Noradrenaline

hgldrochloride
20-40Ci/mmol TRK.584

[G-*H]Piperidine hydrochloride
30-60Ci/mmol TRK.589

Write or call Customer Service toll-free
800/323-9750 for further information on
these or any of our products. In Alaska,
Hawaii or Puerto Rico call 312 /593-6300.
In Iflinois, call 312/364-7100.

The World’s Largest Producer of Radio-
active Materials

> Amersham

AMERSHAM CORPORATION:
A SUBSIDIARY OF THE RADIOCHEMICAL CENTRE

2636 5. Clearbrook Dr., Arlington Heights, 1L 60005

In Canada
505 froquots Shore Rd.. Qakville, ONT LoH 2R3
416:842-2720 01 800/261-5061 (Toll tree)
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ion. The usefulness and level of distribu-
tion of these cells has continued undi-
minished in the 2!/2 years since he in-
accurately suggested that they were then
to be eclipsed.

In a separate court case, NIH lawyers
maintained that original research records
are the property of scientists themselves.
The U.S. Court of Appeals in Washing-
ton, D.C., upheld that position. Never-
theless, Schriver, without my authoriza-
tion, read, copied, and distributed copies
of my laboratory records. Although I
have nothing to hide, my colleagues who
may resent such an intrusion should
know that an NIH investigator who is
not a scientist may seize their laboratory
records, interpret them as he wishes, and
have that interpretation amplified by the
press. My colleagues may also be inter-
ested to know that, since my suit was
filed in 1976, claiming a violation by NIH
of the Privacy Act, investigators’ docu-
ments released by them under Freedom
of Information Act inquiries now have
the names of individuals and other iden-
tifiers deleted. That was not done in my
case.

1) Fundamental to Wade’s point of
view is his apparent assumption, without
a shred of fact, that NIH owns the WI-38
cells. There is documentary evidence (/,
2) and several witnesses can testify (/)
that Leon Jacobs, Associate Director for
Collaborative Research at NIH, told rep-
resentatives of Merck Sharp & Dohme
in 1974 that he had consulted with NIH
counsel and had concluded that ‘‘on the
advice of counsel the cells belonged to
Hlayflick]”* 2). Competent, independent
legal counsel also shares this opinion.
Wade’s statement that ‘‘there does not
seem to be much dispute that the cells
were developed on an NIH contract and
hence were government property’’ is an
unqualified legal opinion by him. The
contract in question has no such provi-
sion, as the then NIH Project Officer has
clearly stated (2) and as Leon Jacobs has
confirmed (I, 2). The concepts and pro-
cedures used in the contract were not
patented but were based on a prior art,
discovered by serendipity and published
by me several years earlier; hence they
are in the public domain. If Wade is right
in stating that title to WI-38 was vested
in the government, not only are the doz-
ens of establishments who were and still
are selling WI-38 for profit selling gov-
ernment-owned property, they are also
profiting from several other continuously
propagable cell populations that have
been developed with public funds. And if
the cells were government property, why
has NIH chosen to pay for WI-38 cul-
tures since the cells first went on public

13 OCTOBER 1978

sale in 1968? Also, in 1971 my NIH proj-
ect officer widely circulated a memoran-
dum to the effect that a charge would be
made to those recipients of WI-38 not us-
ing the cells in research on aging. What
Wade fails to say is that no charge was
ever made for cells distributed under the
terms of my contract. That contract stip-
ulated that WI-38 would be distributed
gratis to researchers in the field of aging,
a provision that was scrupulously ad-
hered to. Finally, it was I who first re-
quested clarification of this entire matter
with Ronald Lamont-Havers, then Dep-
uty Director of NIH, in October 1974;

the resulting inquiry was made at my
request, Lamont-Havers’ denials not-
withstanding.

2) According to Wade, ‘‘it now ap-
pears that sufficient [WI-38] stocks [are
available] only for the next several
years’’ (9 April 1976, p. 125). Thousands
of WI-38 cultures have been sold weekly
by several commercial organizations in
the 2'/2 years since Wade made this
statement, and there is no reason to be-
lieve that this will not continue for many
more years. How much credence, then,
can be put in the statement attributed to
the Bureau of Biologics (BOB) by Wade

NESLAB emerges

the leader in
low
temperature
liquid

systems

Refriger

ated Circulating poth

e temperatures as low as -80°C

o stability of + 0.03°C or better

o external circulation

e removes up to 300 watts at-70°C

Call the leader — toll free

1-800-258-0830

InN.H.call collect 603-436-9444

NESLA3 the name in circulation

NESLAB INSTRUMENTS, INC. 871 ISLINGTON STREET, PORTSMOUTH, N.H. 03801 U.S.A.

Circle No. 225 on Readers’ Service Card

129



Model 600 Timer is ideal for industrial and scientific requirements.
Push-button time settings range from 0.1 second to 99 minutes, 59.9
seconds. Automatic reset repeats a selected time value indefinitely.
Accuracy is *= 0.05 seconds = line frequency variation. Repeat-
ability is better than = .002%. Appliances are controlled through
two separate outlets. Red %2” high numerals have Hi/Low bright-
ness control. Two-second signal sounds the instant timer reaches
“0"". Write for bulletin and prices.

ﬁe DIMICO-GRAY COMPANY

8200 S. Suburban Rd., Centervilie, Ohio 45459

Circle No. 159 on Readers’ Service Card

ANEW
TECHNOLOGY
FOR

pH AND IONS
Requires only '/10th of a drop of sample material

for on-the-spot pH reading!

MICROELECTRODES, INC.

Grenier Industrial Village, Londonderry, New Hampshire 030563 USA (603)668-0692

130 Circle No. 194 on Readers’ Service Card

in his April 1976 article that ‘*WI-38
stocks will last only a few years at
best”’? A BOB representative has said
that WI-38 is not in short supply and that
more than 200 ampules of passage 12 are
on hand at the American Type Culture
Collection (ATCC) alone (3). This was
revealed @, p. 20) at the NIH meeting on
WI-38 held in September 1976 and at-
tended by Wade before he wrote his sec-
ond article, but he made no mention of it.
The present WI-38 stocks should satisfy
the needs of vaccine manufacturers for
at least 10 years, a fact that | have stead-
ily maintained. There is no ‘‘acute’’ sup-
ply situation, as Wade states. An infor-
mal census taken by me indicates that
about 2000 frozen ampules of WI-38 at
passage levels below 17 are stored in lab-
oratories throughout the world. For ex-
ample, the Connaught Laboratories in
Toronto, Canada, have sufficient am-
pules to meet all anticipated vaccine pro-
duction requirements for at least the next
25 years (5), Wyeth Laboratories has
sufficient WI-38 to meet their needs for
at least a decade (6), and the Japan Polio-
myelitis Institute has 500 ampules of
W1I-38 on hand (7). In view of the avail-
ability of WI-38 in so many other places,
now, and for an indefinite future period,
how, much credence can be put in
Wade’s statement that a contract I nego-
tiated with Merck Sharp & Dohme for
their future purchase of WI-38 cells
“*might have given Merck a near monop-
oly on a vital world resource'"?

3) Wade states that ‘‘the con-
tamination [of WI-38] was not reported
to NIH or the government vaccine au-
thority.”” To inform the Division of Bio-
logics Standards (now the BOB) of the
contamination in 1968 would have been
preposterous, as Wade surely could have
reasoned from his description of their
negative attitude toward the cells. They
were totally disinterested in WI-38 and
bitterly fought its use in virus vaccine
production for the entire decade 1962-
1972. It is therefore with some satisfac-
tion that I note how our ultimate success
in persuading them of its usefulness re-
sulted in their active participation in the
removal of WI-38 from my laboratory in
1975. The implication by Wade that the
contamination of some ampules of WI-38
was kept secret by some conspiracy is
absolutely false. Not only were Frank T.
Perkins, then Director of the Division of
Immunological Products Control in the
United Kingdom, and his staff aware of
the fact (they themselves first discovered
it), but written notification (and sub-
sequent written acknowledgment) was
also given by me to the Principal Investi-
gator on the NIH contract under which
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WI-38 was first stored and distributed.
Perkins headed the only control author-
ity in the world which was then inter-
ested in using human diploid cells as a
substrate for vaccine production. It was
my judgment at that time that the key
people interested in the cells were in-
formed. It was not my responsibility to
inform NIH, and, indeed, there was no
one at NIH who would have been the
least bit interested. Neither Perkins nor I
chose to make the matter public because
to do so could have produced the same
kind of unnecessary alarm that Schri-
ver’s report and Wade’s amplification of
it almost created. Telling the new direc-
tor of the BOB would have been as pre-
posterous as telling the old director; nei-
ther cared about our work, and both
fought our efforts to have the cells used
for vaccine preparation.

4) The contamination of some am-
pules of WI-38 never has been in any
way a threat to vaccines made in cell cul-
tures prepared from sterile ampules.
Wade also omits mentioning that a num-
ber of ampules of the MRC-5 cell strain,
which is also used currently for the pro-
duction of human virus vaccines, were
found to be contaminated (8). This reve-
lation was made 7 years after MRC-5
was described and at the September 1976
meeting attended by Wade, but it was in-
explicably ignored by him in his October
1976 article. Wade’s discussion of the
WI-38 contamination makes only brief
mention of this being a pioneering effort
in 1962, when (i) no laminar flow cabi-
nets existed; (ii) no antibiotics were used
in the preparation of several hundred
cultures; (iii) hundreds of ampules were
hand-sealed by inexperienced workers in
my absence; and (iv) no automatic, slow-
freezing equipment was used. In spite of
these handicaps, the range of con-
tamination is not much different from
that found so far in other human diploid
cell strains that were produced much lat-
er under substantially improved condi-
tions (8).

5) Wade says that ‘‘the general cus-
tom [in vaccine production] is always to
start with initially sterile cells. This is the
practice followed by the British vaccine
authority, for example, with the live
polio vaccine made from WI-38 in En-
gland. . . .”” No vaccine has ever been
knowingly prepared in WI-38 or MRC-5
cells derived from a contaminated am-
pule. If the practice in the United King-
dom is as Wade says, then why is MRC-5
still used for vaccine production? MRC-
S5, like WI-38, consists of a pool of am-
pules, some of which have been found to
be bacterially contaminated. How then
can Wade logically justify his statement
that ‘‘the credit for the next generation

of vaccines will go to MRC-5 instead of
to Hayflick and WI-38,” or his remark
that “‘J. P. Jacobs [of the MRC] intends
to use the MRC-5 cells, rather than take
risks with cleaned-up WI-38 cells,”
when most of the WI-38 ampules used
for vaccine production were original am-
pules opened and tested by Jacobs him-
self? How reasonable is it for Wade to
ask, “‘Is it possible that vaccine makers
have in the past received antibiotic-
treated, not sterile and untreated, cul-
tures of WI-38? Jacobs says there is no
way to tell.”” Jacobs is, after all, in the
best position to know, because he re-
constituted and sterility tested all of the
original WI-38 ampules used for vaccine
production in the United Kingdom, the
United States, and several other coun-
tries. In Yugoslavia, the Soviet Union,
and France, original ampules were often
opened there. Not only has con-
tamination been reported in MRC-5,
MRC-9, in the virus seeds used to make
vaccines, and in more than 50 percent of
primary monkey Kkidneys currently
screened for use in polio vaccine manu-
facture, but in several human virus vac-
cines currently in use. Many of these are
undoubtedly contaminated with bac-
teriophage because tests are not de-
signed to detect all known types (9). In
1974, 1 requested that the BOB inspect
my laboratory and records for the pur-
pose of determining whether -WI-38 dis-
tributed by me was being reconstituted
under conditions that met requirements
for vaccine production, a use not always
made known to me by colleagues re-
questing cultures. The BOB refused my
invitation.

There is nothing sinister about decon-
taminating cell cultures. In fact, decon-
tamination is an accepted procedure for
which a sizable scientific literature ex-
ists. Even the ATCC, where WI-38 is
currently stored, distributes several
‘“‘cleaned-up’’ cultures, including a cell
line that ‘‘has been used extensively in
cancer chemotherapy screening tests’’
(10). Virtually all cell cultures in use today
(including those used for vaccine pro-
duction) are ‘“‘cleaned-up’’ because they
or their progenitors have been grown in
filtered and antibiotic-containing media.
Almost every pool of bovine serum,
trypsin, and synthetic media in which
cells are grown is ‘‘cleaned-up’’ by filtra-
tion; serum is usually initially contami-
nated with from 10° to 10® bacteria per
milliliter. Antibiotics are used at some
stage in the preparation of almost all hu-
man virus vaccines, thus the use of
‘‘cleaned-up’’ cultures containing the ca-
davers of dead microorganisms is a uni-
versally accepted practice—even for the
manufacture of human virus vaccine.
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There is no need to reiterate this formal-
ly to specialists in the field. Never-
theless, all WI-38 used for vaccine pro-
duction was sterile from the very begin-
ning as determined by standard tests.

6) The contamination issue, is, of
course, a diversionary charge. Wade im-
plies that a statement that I made to a
U.S. Senate subcommittee was false,
which is far more serious. I said that
““The human diploid cell strain WI-38
tested in hundreds of laboratories
throughout the world has never been
found to contain an indigenous con-
taminating microorganism.”’ That state-
ment is as true today as it was when |
made it on 20 April 1972. Indigenous, as
used by microbiologists, means that a
microorganism is already present in the
original cells before removal from the an-
imal and is subsequently carried along
with the cells as they are cultured (/7).
My statement was made to distinguish
WI-38 from primary monkey kidney
cells, in which indigenous micro-
organisms (viruses) are often found. WI-
38, like most other widely used cell pop-
ulations, has often become contaminated
after laboratory culture of the original
tissue but, as I accurately stated, it **has
never been found to contain an indig-
enous contaminating microorganism."’

7) Wade describes my record-keeping
habits as ‘‘haphazard™ or ‘‘incomplete,”
and says that they ‘‘. .. might leave
something to be desired for the custodian
of an important cell line. . . .”" What are
Wade’s qualifications for making this
judgment? He has never even seen my
laboratory records. There are no specific
guidelines for record-keeping that re-
search scientists follow. Probably Pas-
teur’s or Fleming’s records ‘‘leave some-
thing to be desired.”” Absent any agree-
ment to the contrary, the right to keep
research records as one sees fit is as in-
alienable as is the right to do research it-
self. Proper peer view is the accepted
standard for the evaluation of both. My
research records, which always have
been made available to site visit teams
and project officers, have been accepted
without criticism. If scientific data and
research laboratory record-keeping are
now to come under the scrutiny of gov-
ernment accountants and the press, then
their influence on scientific research is
more pervasive than most scientists have
suspected.

The ‘‘important cell line’” WI-38
reached its importance ‘‘as a valuable
national and international resource’’
(Wade’s words) only after 10 years of ef-
fort by a few dedicated people, none of
whom included BOB personnel. Wade
fails to note the irony and expected bias
in the opinion offered that my record-

keeping was ‘‘haphazard,”” when that
judgment was probably expressed to
him by the very people who fought the
cells and the concepts for more than a
decade. If there was concern about rec-
ord-keeping of such ‘‘an important cell
line,” why did the BOB not ask to see
those records before 1974 and refuse to
inspect the records in 1974 when they
were invited by me to do so?

Wade claims that *‘It is hard to find
anyone who agrees with Hayflick's cal-
culations’’ in regard to the designation of
the population doubling level on the first
culture prepared from frozen WI-38 at
the eighth population doubling level. He
goes on to say that *‘One cell culture spe-
cialist says his argument would be
laughed out of court, another describes
the reasoning as ‘Jesuitical’ and ‘terribly
feeble’ *’ and that a vaccine scientist said
that *“. . . one would expect by geomet-
ric doubling to derive 100 9th passage
ampules from 50 of 8th passage....”
James E. Shannon (of the ATCC) is
quoted as saying that ‘‘the numbers
specified . . . could not be fulfilled from
Hayflick’s stocks.”” Apparently Wade
and the individuals he quotes are un-
aware of published international guide-
lines which state with notable precision
how the ampules required by Merck can
be made with ten or fewer ampules (/2).
Despite Wade’s restatement of Schri-
ver's unfounded claim, no WI-38 recipi-
ent ever received a culture from my labo-
ratory whose stated population doubling
level varied from general conventions
and those international guidelines.

If Wade wishes to cite authentic mis-
leading labeling of WI-38 population
doubling levels, he would do well to look
at the practices of the ATCC itself in this
regard. Their labeling practices have
caused WI-38 distributed by them to be
assumed by many recipients over the
past 10 years to be six to eight population
doublings less than they actually were
9).

8) Wade uncritically repeats the view
in Schriver’s report that **. . . many am-
pules of the cells [WI-38] cannot be ac-
counted for . . .’ by my records, and he
goes on to say that ‘‘in fact a total of at
least 207 remain unaccounted for. This
figure includes a discrepancy between
the 339 ampules which Hayflick’s rec-
ords show were sent to the Medical Re-
search Council in England and the 271
which the MRC’s records show were re-
ceived.”” Schriver’s view appears to be
based not on the state of my records but
on his refusal to accept those records.
Furthermore, Schriver relied heavily on
the records of Pat Jacobs of the MRC
laboratories, who, after Schriver’s ex-
amination of those records, wrote to tell
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me, ‘‘As I have said earlier, after our ini-
tial check (when I reported that only 131
ampules were received) we found a rec-
ord book which had fallen behind a filing
cabinet which showed that 100 ampules
were received in 1962, a figure which we
omitted from the first total shown [to
Schriver] in our first inventory. Sub-
sequently, as a result of the most thor-
ough search possible, it is true we had to
further revise our figures upwards. . . .”’
The fact is that all ampules of WI-38 can
be accounted for.

Wade quotes Perkins as saying that,
once the contamination in some pools of
ampules was known, ‘‘Hayflick’s re-
sponse was that all the contaminated am-
pules would be destroyed.”” 1 did not
say that to Perkins, and Wade fails to
say that Perkins’ laboratory at MRC it-
self did not destroy their allegedly con-
taminated ampules where, even now
about 30 such ampules can be found. If
Perkins made the statement Wade attrib-
utes to him, why would he not have de-
stroyed his own pool of allegedly con-
taminated ampules? The fact that he did
not is as he, himself, says ‘‘because an
ampule of cells that had the bacteria
killed by antibiotics was perfectly satis-
factory for purposes other than vaccine
manufacture. Many tests of vaccines are
done on human diploid cells and a num-
ber of original isolations of viruses are
done on these cells. It would have been
very wasteful, therefore, to destroy the
cells’ (13).

Before the bacterial contamination
was discovered, chlortetracycline was
used prophylactically for 6 years to pre-
vent mycoplasma contamination in cul-
tures of WI-38 grown in Perkins’ and my
laboratories. After the bacterial con-
tamination was discovered, both Perkins
and I realized that this antibiotic had
killed the bacterial contaminant during
the previous 6 years, making its initial
presence unknown to us or to hundreds
of recipients of WI-38 starter cultures.
The presence of bacterial cadavers, pre-
sumably present only in the first few sub-
cultivations, apparently had no adverse
effect on any measurable parameter dur-
ing those previous 6 years. It was, there-
fore, reasonable to conclude that, in fu-
ture, cultures treated with chlortetracy-
cline could, at least, be safely used for
purposes other than vaccine manufac-
ture as Perkins points out (/3).

Wade refused to wait until my 100-
page rebuttal to the NIH report was pre-
pared, although I asked him to do so. He
claimed that to wait would result in his
being ‘‘scooped’’ by others. I could not
then discuss the matter fully with him:
my suits were pending and common
sense and a misplaced sense of profes-



sional decency prevented me from dis-
cussing the matter with the press before
my rebuttal was sent to NIH. He instead
wrote an inaccurate article, rather than
wait the short time required for that re-
buttal to become available. When my re-
buttal did become available, Wade did
nothing more than to note its existence in
the pages of Science (News and Com-
ment, 1 Oct. 1976, p. 41), where he did
accurately state that it could be obtained
from NIH for $11. It is a pity he did not
add that Schriver’s original, unrebutted,
and seriously inaccurate report was
available free from NIH to whomever
asked for it.

The facts are simple. I have done no
wrong, yet my reputation has been in-
jured and my scientific work interrupted
by Wade’s amplification of a seriously
inaccurate and incomplete report, au-
thored by an individual who selectively
excluded information in support of my
position, and who, lacking credentials,
reached both legal and scientific con-
clusions. Far more important than what
has happened to me is the shadow that
has been cast over American science. If
my colleagues are content to see this
kind of treatment accorded to one of
their number, on the grounds that they
personally are protected, they are living
in a fool’s paradise. If my experience
does nothing else, it stresses the ease
with which authority in science becomes
abuse, and we can stop grinning smugly
at events in the Soviet Union if we bear
it. The right people to judge the conduct
of scientists are their peers. 1 appeal to
their opinion, and I appreciate the fact
that Science has given me the opportu-
nity to make that appeal.

LEoONARD HAYFLICK
3125 Alexis Drive,
Palo Alto, California 94304
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Al e

Despite the length of Hayflick’s letter,
he neglects to share with the reader
some quite pertinent facts and implica-
tions. For instance, he stood to make
about $1 million from sale of what the

U.S. government regards as its property.

Nor did he ever tell the government’s
vaccine regulation authority, the Bureau
of Biologics, that the WI-38 cells he sold
and distributed to foreign vaccine makers
came from stocks which he knew to be in
part bacterially contaminated. Nor did
the Bureau, which with others had in-
vested much time and money in certifying
the safety of WI-38, ever discover that a
mere handful of original ampules re-
mained until it confiscated the stocks
from Hayflick’s laboratory in August
1975.

The central issue is Hayflick’s stew-
ardship of the WI-38 cells. The facts
about this issue remain obscure to this
day because Hayflick has all along fol-
lowed the same tactic, that of talking on-
ly about side issues to a drumbeat charge
that he is being treated unfairly. The let-
ter above falls squarely into the old pat-
tern. Hayflick refused to cooperate with
NIH investigator James W. Schriver, de-
spite being given some 9 months to do
so. Only after the NIH report had finally
been issued did Hayflick produce a re-
buttal, claiming unfair treatment etcet-
era. The NIH prepared a lengthy coun-
ter-rebuttal in which Schriver con-
cluded, in my opinion quite correctly,
that there was no reason for him to change
a word of his original report.

The Hayflick rebuttal did not address
the central issue of his stewardship of the
cells. Hayflick passed up another oppor-
tunity to explain this matter in February
1976 when he chose to resign from Stan-
ford rather than exercise his right to a
hearing before his peers. Hayflick was
under the threat of dismissal as a result
of an investigation conducted by Stan-
ford independently of the NIH's.

Hayflick was no more forthcoming

with Science than he was with the NIH.
The article of 9 April 1976, nevertheless,
includes almost everything that can fair-
ly be said in Hayflick's defense in addi-
tion to laying out the case against him. In
this regard it is baffling that Hayflick
presents the comment about the in-
adequacy of his record-keeping as an at-
tack when any reader can verify that it
was raised as a possible defense of Hay-
flick against the otherwise devastating
conclusions of the Schriver report. There
is nothing I wish to change, add to, or
subtract from the article as then written,
including its title.

The side issues raised by Hayflick are
not new, but are mostly the same as he
has been presenting since 1975. Some-
what plausible at first hearing, the
various contentions turn out to have no
or very little merit. On the issue of who
owns the cells, the ‘‘documentary evi-
dence’’ referred to is apparently the ac-
count of a telephone call in which Hay-
flick contends that NIH associate director
Leon Jacobs said the cells could be sold:
Jacobs denies having said any such thing.
Whatever the exact inventory of WI-38
cells, the point is that it is far smaller
than the Bureau of Biologics had as-
sumed. Hayflick’s opinion that he had no
responsibility to inform the Bureau of Bi-
ologics of the contamination of the WI-
38 stocks is not shared by the Bureau of
Biologics. As the Science article made
clear, the point about the contamination
is not that it occurred—that is not sur-
prising considering the technology at the
time—but that Hayflick never made the
fact public. The MRC-5 situation has no
relevance to Hayflick’s stewardship of
WI-38. Hayflick’s statement to the Sen-
ate committee, despite his explanation,
cannot be said to have presented the full
facts of the contamination issue. The in-
cident of the missing MRC record book
was known to Schriver before he wrote
his first report and does not alter his con-
clusions about the number of ampules
unaccounted for.

One new argument in Hayflick’s letter
is that the allegations against him must
be unmeritorious because otherwise, he
says, ‘I could have faced a suit.”” The
logic of the proposition requires no com-
ment, but it so happens that Hayflick
does now face suit from the government
for recovery of proceeds of the sales of
WI-38.

The gravamen of Hayflick’s letter is
that he has been unfairly treated. I be-
lieve that the opposite is the case, and
that, in passing up yet another opportu-
nity to address the basic issues, Hay-
flick’s letter is further evidence that the
findings of Schriver’s initial report are
correct.—NICHOLAS WADE



LKB Ampholine.

Your standard in electrofocusing.

LKB Ampholine® carrier ampholytes form superior linear and reproducible pH gradients, for
optimal separations and accurate pl determinations.

They have very high buﬁexing capacity and conductivity. UV absorbance at 280 nm is so low that you can
detect proteins without removing them from the pH gradient.

' - Ampholine has only amino and carboxyl functional groups, to
limit binding possibilities with proteins; you can easily separate
Ampholine and proteins, but this is not always necessary even for
enzyme assays.

Besides the large selection of Ampholine pH ranges available,
you can make other ranges simply by mixing one Ampholine carrier
ampholyte with another.

LKB offers the complete system for electrofocusing:
Multiphor, LKB 2103 Power Supply, Ampholine® and Ampholine®
PAGplates — your standards in electrofocusing. All supported by
LKB Application Notes and Acta Ampholinae Literature Reference
List.

For more information write to LKB: the only complete source
of experience, knowledge and equipment for electrofocusing.
LKB Instruments Inc., 12221 Parklawn Dr. Rockville, MD 20852;
(301) 881-2510; Telex 89-682.
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~l know-how and the product line to serve your

specific needs. Whether it's a simple
biological incubator or a highly sophisticated
plant growth chamber, Percival can supply it
for you. A chamber can easily be tailored to
your requirements. We will prepare a
recommendation to fit your needs, whether
they be table models or giant walk-ins.
Consider your requirements carefully and then
contact us. Write today for more information
and the new complete Percival catalog.

For immediate information, please
use our out-of-state WATS
number (1-800-247-3935).

PERCIVAL MANUFACTURING COMPANY

P.O. Box 249 Dept. SC-10, Boone, lowa 50036
.. the name to remember for versatile Biological Incubators,
Dew Chambers and Plant Growth Chambers.
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Whatever you have that needs watchgg, =L

the NV-8030

atch itforyou

for up to108 hours on one reel oftape.

-

»

early shift, the day shift, and the

an be at more than one place at a 1|me.
Because hen used with Panasonic sequential
switchers (optional), the NV-8030 will accept mputs
from 6 to 10 different cameras.

shift non-stop for 412 days on one

Major corporations use it for everything from
assembly line time and motion studies, to timel

recordings of electronic welding. And meat packers
use ittomake sure that steaks are properly tnmmed—

so you don’t have to chew too much fat.

Banks use the NV-8030 to help catch thieves.

While TV stations use it to stop false claims for

advertising make-goods. The fact is, the NV-8030

will keep an eye on people, places and things

the way your eyes can’t: For 108 hours, 72 hours,
18 hours, 9 hours, or 1 hour at normal speed.

On just one reel of tape.

In playback you can even get a blood cell to
pose for you. Push the one field button for a reveal-
ing still frame and stop action. '

So whatever you have that needs watching, let
Panasonic watch it for you. With cameras, camera
housings, monitors, remotes, switchers, time date
generators and, of course, the NV-8030. Panasonic.
The one-stop-shop for video systems.

For more information, write: Panasonic Company, Video
Systems Division, One Panasonic Way, Secaucus, N.J. 07094.

In Canada, contact Panasonic Video Systems Department,
40 Ronson Drive, Rexdale, Ontario MOW 1B5.

Panasonic.
just slightly ahead of our time.
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Regulating Exposure to Carcinogens

A small but increasing number of academic scientists have become
alarmed at the threat of crippling federal regulation of their laboratories.
They are concerned about rules in the process of being adopted by the Oc-
cupational Safety and Health Administration (OSHA) governing exposures
to suspected carcinogens. The rules will be applicable to all industrial labo-
ratories and most colleges and universities. No one quarrels with the de-
sirability of guarding against exposure to chemicals of known toxicity.
Controversy arises when substances of limited toxicity are placed on OSHA
lists and users are to be subject to regulations designed for very dangerous
substances.

In compiling its lists OSHA spurned repeated offers of help from the Na-
tional Academy of Sciences. Instead it employed a private firm to make a
literature survey. In reviewing each chemical, if the firm found two positive
results for carcinogenic or neoplastic effects, it looked no further. It stated
that negative findings were not taken into account.

At the moment, OSHA asserts that its lists are tentative. However, once
a substance is placed in category I, it can be removed only by the Secretary
of Labor, who in turn must follow stringent guidelines.

Items are assigned to category I when they produce cancer in humans or
in at least two species of test animals. Hematite (iron oxide) was given this
classification on questionable evidence. Other substances in the group in-
clude benzene, chloroform, carbon tetrachloride, and a host of nonvolatile
inorganic salts.

Items are placed in category II if there is suggestive evidence for produc-
tion of cancer. Ethyl alcohol is one of the items in this category. Cases of
liver cancer have been noted among alcoholics. However, the concentration
ordinarily present in a laboratory atmosphere is less than that at a cocktail
party. A practical regulation for volatile substances such as benzene would
be to require that operations with them be conducted in an efficient hood.
This would eliminate any hazard.

The proposed OSHA rules for handling substances in categories I and 11
are set forth in the Federal Register, written in gobbledygook apparently by
lawyers for lawyers. From a large number of pages the following was ex-
tracted by William P. Schaefer of the California Institute of Technology.
The employer must monitor each workplace to determine the concentration
of the toxic substances at least quarterly. Each employee must be given in
writing a report of his or her exposure.

The employer must provide at no cost to the employee, and ensure that
employees wear, protective clothing and other equipment. The clothing
must be kept clean by the employer, and the employer must ensuie that the
employee removes all protective clothing at the end of the work shift.

The employer must institute a program of medical surveillance, including
individual medical examinations and tests for each employee exposed to
any toxic substance, all at no cost to the employee. There must be an initial
examination and periodic examinations thereafter.

Records must be kept of all monitoring in the workplace and of all em-
ployees who are exposed to any toxic substance. The records must be kept
for 40 years, or 20 years after termination, whichever is longer.

One of the galling features of the OSHA regulations is that professional
scientists who have only occasional exposure to chemicals such as benzene
must comply with rules designed for untrained workers exposed chronical-
ly. Were the regulations designed realistically, the several hundred scien-
tists working with dangerous carcinogens would be carefully protected
while expensive and useless annoyance would be avoided for perhaps
100,000 others whose most serious laboratory exposure is to ethyl alcohol.
If OSHA had its eyes on the main chance, its highest priority would be
to ban cigarette smoking in all workplaces. The present OSHA porposals
invite ridicule, contempt, and noncompliance.—PHiLIP H. ABELSON



The Antlid hand pump puts pressure
ontheliquid,not on you.

You've seen this little drama in your lab: you homogenize
some tissue into liquid, put it into a standard syringe, then
try to separate the plasma from the debris by running it
through a membrane. Only it takes more muscle than you
have to drive down the plunger to push the solution through
the debris-clogged membrane . . . and then, to add to your
problems, the syringe starts to leak.

S&S puts an end to all this with the S&S Antlia system —
because its unique hand pump can build and sustain pres-
sures as high as 75 psi — far more than can be developed by
a standard syringe. It’s designed to separate out the soluble
fractions from homogenized cells without impossible effort,
without leaking, without clogging. And that’s why, in the
fields of immunochemistry and immunology, it’s the most-
used device of its kind.

For greatest efficiency in using the Antlia system for this
application, we recommend S&S BA85 membrane filters
(0.45um). The Antlia is used for any number of other appli-

cations as well, e.g., cold-sterilization of tissue cul-
ture media where we recommend low-extractable
BA83/1 (0.2um).

To remove the effort, as well as the cell fragments,

For complete information on the
Antlia system and S&S mem-
branes, ask Schleicher & Schuell,
Inc., Keene, New Hampshire
03431; (603) 352-3810.

Schleichers& Schuell
Schleicher & Schuell, Inc.

Keene, New Hampshire 0343 1@

Schleicher & Schiill GmbH, D-3354, Dassel, West Germany
Schleicher & Schiill AG, 8714, Feldbach ZH, Switzerland
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If youre thinking of a
powerful, portable,

- upgradeable, scientific and

engineering computer
with BASIC, Graphics,

an IEEE interface and
~ lotsmore,

‘theres only one computer




The easy-to-use, BASIC scientific
and engineering computer you buy on

a calculator budget.

MINC does everything a desk-top calcu-
lator does and a lot more.
For about the same price you'd pay for
a minimal desk-top calculator, you can
buy MINC, the easy-to-use, complete
d computer system. MINC comes with
ready-to-run graphic, scientific and
laboratory programs. This Digital
system has its own graphics terminal, built-in IEEE
interface, one million character dual floppies, and three
serial-line interfaces —all in a cart that you can wheel from job to job.
Plug MINCin, turn it on, and you can plot charts, solve complex
engineering and statistical problems, control instruments and
acquire data. It’s all BASIC to MINC.
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And, if you want to go beyond
BASIC, you can. You can add
FORTRAN and other high-level
languages. You can add specialized
input/output modules.

More system. More functionality.

But, not more money.

For more information or a MINC demonstration, contact your
local Digital Sales Office or Jack Kay, MINC Product Manager,
Laboratory Data Products Group, Digital Equipment Corporation,
Marlborough, Massachusetts 01752. Telephone (617) 481-9511,
Ext. 6969. European headquarters: 12, av. des

Morgines, 1213 Petit-Lancy/Geneva. Tel: 93 33 11. Eﬂaﬂnan
In Canada: Digital Equipment of Canada, Ltd.
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What makes MINC run.

MINC is the complete laboratory
system that you can have up and running
the same day it is delivered. The standard
system includes:

* Mobile MINC Cart

* PDP-11 Microcomputer
60,000 characters of solid state memory
Integral floating point
Line-frequency clock
Interface for Video Graphics Terminal, optional
line printer and two additional ASCII format
serial-line devices (total of 4)
IEEE Interface
Automatic program load and Diagnostic
Module
* Twin, front-loaded Floppy Disk Drives
A million characters of random access memory
Double-density recording (DMA)
* Video Graphics Terminal with separate
keyboard

* MINC Box with slots for eight optional
laboratory interface modules including:
Analog-to-Digital Converter (16 channels)
Analog Multiplexers
Analog Preamplifiers
Real-time Clocks

Digital-to- Analog Converters (4 channels)
Digital Outputs (16 lines)
Digital Inputs (16 lines)
* ENHANCED BASIC software for compu-
tation, graphics and instrument control
» Application software
* Complete Documentation including;:
““Unpacking and Installing MINC”
“Introduction to MINC”
“MINC Programming Fundamentals”
“MINC Programming Reference”
“MINC Graphic Programming’’
“MINC IEEE Bus Programming”
“MINC Lab Module Programming”’
““Working With MINC Devices”
“MINC System Index”

For more information or a MINC
demonstration, contact your local Digital
Sales Office or Jack Kay, MINC Product
Manager, Laboratory Data Products
Group, Digital Equipment Corporation,
Marlborough, Massachusetts 01752. Tele-
phone (617) 481-9511, Ext. 6969. European
headquarters: 12, av. des Morgines, 1213
Petit-Lancy/Geneva. Tel: 93 33 11. In Can-
ada: Digital Equipment of Canada, Ltd.




Annual Meeting

Houston
3-8 January 1979

Tours and Cultural Events

the 29 September issue.

For the Annual Meeting Program, please see the Preliminary Program in the 29 September issue of Science, pages 1207-
1213. Tours are limited to Meeting Registrants only. Please see map on page 210. This was inadvertently omitted from

Tours

1. The Texas Medical Center—Open Heart Surgery: Thurs-
day, 4 January, 8:30 a.m.-noon.

Cardiovascular surgery (depending on scheduling of suit-
able operations); National Heart and Blood Vessel Research
and Demonstration Center, including demonstrations of new
diagnostic tests for heart disease, vision and hearing loss; and
the prosthesis laboratory.

2. Armand Bayou Nature Center: Thursday, 4 January, 8:30
a.m.—1:30 p.m.
Guided cruise, audiovisual presentation, and nature walk.

3. Houston Ship Channel:
3a. Thursday, 4 January, 1:15 p.m.—4:15 p.m.
3b. Saturday, 6 January, 9:00 a.m.-12:15 p.m.
Cruise/tour of industrial complex with discussion of its
construction and development.

4. Astrodome:
4a. Thursday, 4 January, 2:00 p.m.—4:00 p.m.
4b. Sunday, 7 January, 2:00 p.m.—4:00 p.m.
Multimedia presentation; discussion of unique construc-
tion and engineering aspects of stadium.

5. Exxon’s Baytown Manufacturing Complex: Thursday, 4
January, 1:30 p.m.—4:15 p.m.

Technical orientation; refinery facilities; chemical, rub-
ber, and plastic manufacturing units; research installation;
pollution controls.

6. The Texas Medical Center—Cancer Research: Friday, 5
January, 9:30 a.m.-noon.

M. D. Anderson Hospital and Tumor Institute, facilities
and various laboratories and research activities.

7. NASA Lyndon Baines Johnson Space Center: Friday, 5
January, noon-6:00 p.m.

Space Museum, training facilities, Mission Control
Room, Mission Simulation Areas; discussion of technological,
medical, scientific, and engineering experiments.

8. The Texas Medical Center—Nuclear Medicine: Friday, 5
January, 1:30 p.m.-3:30 p.m.

St. Luke’s Episcopal Hospital; Computerized Axial Tom-
ographic (CAT) scanners including Delta Whole Body Scan-
ner and other nuclear energy applications in medicine.
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9. Museum of Natural Science: Saturday, 6 January, 9:45
a.m.—noon.

Hall of Space Science; Hall of Petroleum Science; Dino-
saur Exhibit; Museum of Medical Science, including (TAM)
Transparent Anatomical Mannequin; and Burke Baker Plan-
etarium.

10. All-Day Galveston Tour: Sunday, 7 January, 9:00 a.m.—
5:30 p.m.

Galveston’s sea-wall, yacht harbor; 19th century com-
mercial and residential districts which are historically and ar-
chitectually significant. (Lunch not included; facilities avail-
able.)

11. Museum of Fine Arts: Sunday, 7 January, 9:30 a.m.—
noon.

Remington’s westerns, European and American master-
works, pre-Columbian, African, and Oceanic artifacts.

12. The Texas Medical Center—Trauma and Family Center:
Monday, 8 January, 9:30 a.m.-11:30 a.m.

Hermann Hospital; emergency helicopter transport sys-
tem, neonatal intensive care units, Birthing Suite.

13. Shell Research Center: Monday, 8 January, 1:00 p.m.—
4:30 p.m.

Product and engineering laboratories, including polymer
research, and other special applications laboratories.

Burke Baker Planetarium. [Greater Houston Convention and Visi-
tors Council]
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In keeping with a long and honored tradition, the forth-
coming AAAS Annual Meeting in Houston (3-8 January 1979)
will feature an excellent selection of tours. Using the form on
this page, please make advance reservations as soon as pos-
sible, as space is limited and early commitment must be made
to the host organizations. Tickets will be held at the Ticket
Desk in the Meeting Registration Area (Grand Ballroom Foyer
of the Shamrock Hilton Hotel) and should be picked up at
least 24 hours before the tour. A nominal charge will be made
to defray transportation costs. Handicapped persons who

need assistance for the tours (or for any Meeting function)
should consult the staff at the Resource Center for Disabled
Persons in the Venetian Room (third floor, Shamrock Hilton).
The times listed for each tour are the actual departure time
from the Shamrock Hilton Hotel and the estimated time of
return to the hotel, respectively.

Further information concerning places to see and cultural
events in the Houston area during the Meeting can be obtained
at the Welcome Center in the Grand Ballroom Foyer.

Annual Meeting

Houston
3-8 January 1979

A

AAAS Meeting registrants who wish to reserve tickets for
any of the tours should complete the coupon below and
mail it in as soon as possible—space is limited. Tickets
should be picked up (and nominal bus fare paid) at the
AAAS Ticket Desk in the Meeting Registration Area

No. of

Tour Tickets

1. Open Heart Surgery [Thur., 4 Jan.,
8:30 a.m.—-noon]

2. Armand Bayou [Thur., 4 Jan., 8:30
a.m.—1:30 p.m.]

3a. Houston Ship Channel [Thur., 4 Jan.,
1:15 p.m.—4:15 p.m.]

3b. Houston Ship Channel [Sat., 6 Jan.,
9:00 a.m.-12:15 p.m.]

4a. Astrodome [Thur. 4 Jan., 2:00 p.m.—
4:00 p.m.]

4b. Astrodome [Sun., 7 Jan., 2:00 p.m.—
4:00 p.m.]

5. Baytown Refinery [Thur., 4 Jan., 1:30
p.m.—4:15 p.m.]

6. Cancer Research [Fri., 5 Jan., 9:30
a.m.—noon]

Total Number of Tickets Reserved

Reservation Form for Tours

(Grand Ballroom Foyer, Shamrock Hilton Hotel) during
the Annual Meeting, approximately 24 hours in advance
of the scheduled tour. Do not send any remittance with
this coupon; it is a reservation form only. Please note
that tours are limited to Meeting registrants only.

No. of

Tour Tickets

7. NASA/LBJ Space Ctr. [Fri., 5 Jan.,
noon-6:00 p.m.]

8. Nuclear Medicine [Fri., 5 Jan., 1:30
p.m.—3:30 p.m.]

9. Museum of Natural Sci. [Sat., 6 Jan.,
9:45 a.m.—noon]

10. Galveston [Sun., 7 Jan., 9:00 a.m.—
5:30 p.m.]

11. Museum: of Fine Arts [Sun., 7 Jan.,
9:30 a.m.—noon]

12. Trauma and Family Ctr. [Mon., 8
Jan., 9:30 a.m.—11:30 a.m.]

13. Shell Research Ctr. [Mon., 8 Jan., 1:00
p.m.—4:30 p.m.]

Name
Address
City State/Zip______
Mail to: AAAS Meetings Office
1776 Massachusetts Avenue, NW
Washington, D.C. 20036
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1886-87 Jacob Sonnentheil House. {Galveston Historical Foundation)

AAAS Science Film Festival

The AAAS Science Film Festival continues to be a popu-
lar feature of the Annual Meeting. The 1979 Festival is a
unique collection of educational and entertaining films dealing
with science and technology, the social sciences, social is-
sues, and human concerns.

The Festival will run from 10:00 a.m. to 3:00 p.m. Thurs-

day, 4 January, through Sunday, 7 January, in the Cabaret
Theatre of the Shamrock Hilton Hotel. Classes accompanied
by a teacher are welcome; young people under the age of 10
must be accompanied by an adult. Admission is free.

Further information concerning the Film Festival will be
published in the Annual Meeting Program.

Thursday, 4 January 11:16 a.m. Water 1:51 p.m.  Wellsprings
10:00 a.m. Strategy for Survival: Be- 11:27 a.m. Greenpeace Voyages to 2:58 p.m. A Waterproof Arboreal
havioral Ecology of the Save the Whales Frog
Monarch Butterfly 11:56 a.m. Now you See Me, Now
10:29 a.m. Guale You Don’t Sunday, 7 January
11:28 a.m. The Middle Years 12:16 p.m. Manimals 10:00 a.m. Galveston: The Gilded Age
11:50 a.m. Transition Generation: A 12:45 p.m. 100 Watts 120 Volts of the Golden Isle
Third World Problem 12:51 p.m. Neighbors: Conservationin  10:53 a.m. Donnie
12:11 p.m. Of Time, Tombs and Treas- a Changing Community 11:13 a.m. Rhesus Play
ure: The Treasures of Tut- 1:18 p.m.  Fetal Alcohol Syndrome 11:38 a.m. Number Our Days
ankhamen 1:31 p.m.  Massachusetts Story 12:07 p.m. Killer Bees: Fact or Fan-
12:39 p.m. The Green Machine 2:28 p.m.  The Marginal People tasy
1:30 p.m.  The Miracle of Life 12:21 p.m. Who Are the Debolts, And
1:42 p.m.  Harpsichord Builder Saturday, 6 January Where Did They Get 19
2:10 p.m.  Get It Together 10:00 a.m. The Look of America Kids?
2:30 p.m. The Family of Japan 10:27 a.m. Marek 1:33 p.m.  Firewood: the Other Ener-
11:13 a.m. Volcano: Birth of a Moun- gy Crisis
Friday, 5 January tain 1:44 p.m.  Pakistan: Mound of the
10:00 a.m. Beneath the Frozen World 11:37 a.m. The Cry of the Gull Dean
10:23 a.m. Out of the Mouths of 12:04 p.m. Spaceborne 2:11 p.m. Let’s Get a Move On
Babes: The Acquisition of 12:19 p.m. The Gene Engineers 2:35 p.m.  Jackson’s Chameleon: Lo-
Language 1:16 p.m. The Detour comotion and Prey Capture
10:51 a.m. Death of a Gandy Dancer 1:30 p.m. Come Into My Parlour, 2:48 p.m. Hardware Wars

Said the Spider
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’ Annual Meeting MAIL TO:

AAAS—DEPT. R
HOUSton 1515 Massachusetts Ave., NW
3-8 January 1979 Washington, D.C. 20005
ADVANCE REGISTRATION FORM (B)

o PLEASE READ CAREFULLY o
® Precanvention Program, badge, and voucher for full Program and Abstracts will be mailed to registrants in early December.
2 Full Program and Abstract Volume will be held at Advance Registrants’ Desks (Shamrock Hilton and Marriott hotels).
o Regisirations received afier 15 December will be held at the AAAS Information Booth.

PART I: Registrant’s namc and mailing address for receipt of badge(s), pre- PART II: Check [/] categories of registra-

convention progiram(s), and Science (for new applicants) tion and enclose amount(s) in-
dicated
l I l Meeting
(FIRST NAME) (LAST) Registration Single ( ll)osuble
S . U : Categories incl. Spouse)
I | AAASMember O $25 0 $38
(STREET ADDRESS OR P.0. BOX NUMBER) O Student or
O . - [J Retired Member 0O $13 O $20
l I I l I I] (Check one)
(CiY) (STATE) (ZIP—U.S.A.) Non-Member O%1 0
I l I . Non-Members applying for membership with reg-
(COUNTRY) (AREA CODE) (PHONE NUMBER) istration (check below): Dues of $31 (single) and
SR P — $43 (double) includes one subscription to Science
l } ' j 1 l l (52 issues per year). Rates are domestic-regular

membership. Inquire for Canadian, other foreign,

(NAME OF INoTITUTIUN UR COMPANY) student, and retired persons.

PART III: Additional registiani(s) with same mailing address (use separate O 336 Meeting registr. and single membership
form if addrcss diffcis) 00 $69 Double registr. and single membership
l ]'I ' }I Name of Member:
(FIRST NAME) (LAST) O $81 Dougle registr. and double membership
l | I l l ‘l l l l NOTE: Special one-day attendance registration will be

(FIRST NAME) (LAST) available at Registration Desks.

CONVENTION ADDKESS: I
(Where you can be reached) (Hotel, Street Address, and/or Phone No.)

Check days Wed Thu Fri Sat Sun Mon
attending: O [m! O [m] ] [m]

[J Please check here if you ncod special services due to handicap. We will contact you prior to the meeting.

SURVEY OF ATTENDANTS
Annual Meeting, Houston, 3-8 January 1979

Your answers to the following questions will help us in planning future AAAS Annual Meetings. Please complete the following form and either
return it with your registration form or send in separately (to the same address) if you wish to respond anonymously (in any case, the two forms
will be processed separately).

Principal Professional Interest Principal Professional Activity Institutional Affiliation Type
11 [J Physical, mathematical 21 O Teaching, education 31 O University, 4-year college
12 [J Biological, medical 22 [0 Health practice 32 O Other educational
{3 [J Engineering 23 O Other practice, consulting 33 O Industrial, commercial
14 O Social, behavioral 24 {0 Research, development 34 O Other private
15 O Science policy 25 0 Administration 35 O Government
16 [ i e e 26 [0 et e 36 D0 oot
{other) (other) (other)

Number of Past AAAS

Highest Educational Level Age Meetings Attended Distance Traveled to Meeting
41 1) Doctoral Degree 51 O Under 26 years 61 O None 71 O Under 51 miles
42 1 Master’s Degree 52 0O 2610 35 years 62 O One 72 O 52to 150 miles
43 O Other professional 53 O 36to4S5 years 63 O Two 73 O 151to 400 miles
44 [J Bachelor’s Degree 54 O 46to 55 years 64 O Three 74 0O 401 to 1000 miles
45 T ol e e .. 55 0O 56to065 years 65 O Four 75 O 1001 to 3000 miles
(other) 56 O Over 65 years 66 O Five or more 76 O Over 3000 miles

208 SCIENCE, VOL. 202



FOR HOUSING BUREAU USE ONLY MAIL TO: Annual Meeting
AAAS HOUSING BUREAU ’

1522 Main Street Houston
Houston, Texas 77002 3-8 January 1979

OFFICIAL HOUSING REQUEST FORM

(Reservations received after 13 December cannot be guaranteed)
o PLEASE READ CAREFULLY o

® Please PRINT or TYPE all items to assure accuracy.

e Complete each part below in detail for correct and rapid computer processing.

e Should more than ONE (1) room be needed, supplemental room list MUST be attached using same format as in Part III.
e ALL confirmations will be sent to individual indicated in Part 1.

PART I: Complete requested data using abbreviations as necessary. PART 1I: Select THREE hotels or motels
of your choice, using HOTEL
NAME OF PERSON REQUESTING ROOMS: CODES listed below. No re-
quest will be processed without
(FIRST NAME) (LAST) THREE choices.
e 0000
(NAME OF COMPANY OR INSTITUTION) Choice (HOTEL CODE)
(STREET ADDRESS OR P.O. BOX NUMBER) Second ] ] [] []
Choice
(HOTEL CODE)
(CITY) (STATE) (ZIP - US.A)
e 0000
(COUNTRY) (AREA CODE) (PHONE NUMBER) Choice (HOTEL CODE)

PART III: 1. Select type of room desired. 2. Print or type names of all persons
occupying room (last names first). 3. Enter arrival and departure dates and times.

Check one: ROOM: 0O Single 0O Double O Twin SUITE: O Parlor + 1 Bedroom [ Parlor + 2 Bedrooms
Please indicate any special housing needs due to a handicap:

Names of all Occupants of Room (Print last name first)

1. 3.
2. 4,
. . Note: Be s list definit ival and depart dat
ARRIVAL DATE TIME: Oam. O pm. ar?detimg ﬁlg:e[r?/atlisonsew?lll Eea;rgj o?l?y un?i)laﬁ [l)“:!:l l?n(f
less special arrangements are made with hotel. The hotel
DEPARTURE DATE: TIME: .0 a.m. O p.m. may request a deposit.
Hotel Room Rates (Add 7% hotel tax)
Hotel Double Parlor Parlor
Hotel Code Single & Twin + 1 Bedrm. + 2 Bedrms.
Shamrock Hilton (Headquarters)
[circle preferred rate] SH $32, $36, $40 $44, $48, $52 $80 $120
Houston Marriott ' MMH $30 $38 $100 $135
Astro Village Tower & Lodge ASVI $30 $36 $100 $135
Holiday Inn—Astro Village HIAV $28 $34 $75 $100
Tidelands Motor Inn TLM $26 $33 — —
Tides II Motor Inn TLII $28 $35 $60 $100

IMPORTANT: No phone orders will be accepted. Hotel locations are shown on map. Housing Bureau processes reservations in order of date received. Confirmations
will come direct from your hotel. DO NOT SEND DEPOSITS WITH RESERVATIONS. If rooms are not available at hotels of your choice, comparable reservations
will be made at another cooperating hotel. If rate requested is not available, next available rate will be assigned. Cancellations must be made through the Housing
Bureau only; other changes should be made directly with hotel.

For further information see pages 1206-1216, 29 September issue; for Houston map see page 210 in this issue.
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(] Annual Meeting

Houston
3-8 January 1979

]
SEATTLE/ TACOMA v
. »‘
PORTLAND MINNEAPOLIS “
7l / 4 BOSTON
[ TOLL-FREENUMBER  |ST" L2 >

[ 7800-525-1130 T\ o

NEWARK

SHNFRANGICO . TOLL-FREE NUMBER 17" ™% ¢acrepy and CONTINENTAL Airines are
DENVER 800-327-1295 *asncron making it easier than ever for you to attend
T r— - our Annual Meeting.
Los s AIBUQUERQ - _ Their CONVENTION CENTRAL TRAVEL
In Florida only, ; i
PHOENIX J . ‘ COORDINATORS are bnefed_on all Qetalls of
_ s ‘{“*,’“A | 800?352 17 the meeting and are especially trained to
Iadiial assist you in booking your air accommo-
HOUSTON : * ORLAMDO dations to Houston. But that’s not all!!!
NEW ORLEANS N - They can also plan pre or post convention
7 FT. LAUDERDALE vacations to a variety of exciting places.

If you want to bask in the sun you may choose one or several of the tropical paradises that EASTERN has to offer in Florida, Mexico or the Caribbean.
Or maybe you would prefer a skiing vacation in the Rockies or the dry, sunny air of the Southwest...CONTINENTAL will help you get there.

ACT NOW!!!._ the sooner the better...early January is a busy time for travelling...plus, if you make your reservations early you may be eligible
for some discounted fares, including the new Super Savers!!!...inquire about EASTERN's Unique Unlimited Mileage Fare, you'll be
surprised how far your travel doliars can go!!!

Unlisted toll-free numbets to their Convention Desks are being provided by EASTERN and CONTINENTAL according to geographical location

as shown on the map above. Remember These Numbers...
West of the Mississippi, call 800-525-1130 East of the Mississippi, call 800-327-1295
CONTINENTAL AIRLINES & N EASTERN

TO HOUSTON
INTERCONTINENTAL AIRPORT

: KATY FWY 5"’3 m 5 ! éz ’ J/ \ \\\’”07 NG et
= \ Lo, J f
Cr - \B :

LOCATIONS OF NUMBERS ON MAP*

\ /
STUDEMONT
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BUSCH BIRD PARK
& BOTANICAL GARDENS

!
ANHEUSER BUSCH BREWERY TOU

1 Shamrock Hilton Hotel & South Main
Terminal (Airport Transportation)

2 Houston Marriott Motor Hotel
(at the Astrodome)

£
o.
McCARTY

RAY

3 Astro Village Hotel Complex: Tower & u
Lodge and Holiday Inn é £, ronror
4 Tidelands Motor Inn § %‘kﬁﬂf},‘iﬁ‘}; ,,,,, "
5 Tides ll Motor Inn P, a,
6 Rice University &) O T %,
7 Texas Medical Center - N
8 Astrodome Bn
9 Downtown Allen Center Terminal

BRADY ISLAND

2
(Airport Transportation) J %
l SOUTHWEST FWY, I l @
,

. w
ha = E
S —— :
2] 3
J \ \ BISSONNET lb. i / r f
—7 £ R2 ; ,
Z a HICE BLVD. 0
/» % y V>
5 g|amMuERST o %(«
E E . 2! &) Texds Medical Center
= [ermann Park (Zoo)
LvD. N W _HOLCOMBE £l 3 i McGREGOR WA Y ' i *
3 s

T 4
01D spanisHIR
Ca,
I'Oo
SOUTH LOOP FWY. TN p
et

*Map is not to scale. Approximate distance from Shamrock Hilton (1) to Houston Marriott (2) is 2 mi.; to Astro Village (3),2 mi.; to Tidelands
(4) and Tides Il (5), % mi.; to downtown Houston (9), 4 mi.
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