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we have one”,. g sy centrifuge.
Nothing ey __um W with it) “You
folks have the TJ-6. We're
very happ the colorful tube

2, and a welcome
change fr& t's a remarkably
quiet-run recommend a
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NoWonder thel eckman TJ-6 is the Most

Popular Centrifuge Ever Introduced!

g

You hear the same enthusiastic com-
ments, whether it’s the refrigerated or non-
refrigerated version. People love to own city in the U.S. and Canada.
it, and love to run it. Send for Brochure SB-490 for a full

Users appreciate how quiet it , description of this superior table-top
is. They like the removable bowl that B centrifuge. Write to:
makes cleaning a snap. They like the Beckman Instruments,
colorful adapters which bring a new Inc., Spinco Division
practicality and ease of handling to 1117 California Avenue
table-top centrifuges. Palo Alto, CA 94304.

Owners are delighted with the
BECKMAN

TJ-6’s excellent reliability. And if
Circle No. 302 on Readers' Service Card

are hundreds of Beckman service representa-
tives nationwide —at least one in every major

there is a problem, they know there
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Each year we make it tougher for our graduates. For three
years our most promising tritiated, multi-labeled candidates have
had to pass TNMR—T for tritium, NMR for Nuclear Magnetic Resonance.
It's a very precise analytical technique that ends up assuring you
of more confidence in tracing metabolic and enzymatic
processes with our 3H labeled compounds.

Now, to characterize our 3H chemicals even more
rigorously, we have purchased a super-conducting NMR
spectrometer. It was quite an investment, but we consider it a necessity
to serve the ever more sophisticated requirements
of biochemical science.

&) New England Nuclear
Label of Excellence
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Masked water strider (Gerris remigis)
with a samarium-cobalt magnet glued to
its right foreleg. A computer-generated
surface wave signal of = 90 waves per
second (highlighted by color bands) is
imitating the male’s signal through ver-
tical oscillations of the magnet, which
is driven by electromagnetic fluctua-
tions from an encircling wire coil.
Males can discriminate sex solely by
presence or absence of this signal
(body length of insect, about 14 milli-
meters). See page 1325. [R. Stimson
Wilcox, State University of New York,



VAX Performance.

Ask any user.

“VAX simply ran over the
competition. In cost/productivity
ratios, nothing even

came close.”

Lou Crain, Mgr. of Software
Products 3

Prototype Development Associates

Santa%;na, California \

PDA is an employee-owned
engineering concern whose busi-
ness ranges from fundamental
research in structural analysis to
the manufacture of critical aero-
space components.

The VAX-11/780 is PDA’s first
in-house computer. Lou Crain,
Manager of Software Products, tells
us, “We've been doing all our com-
puting through utilities using CDC
6600, Cyber 74 and Univac 1108 main-
frames. The key elements in our decision to
acquire the VAX-11/780 were cost and capability
— compared to service bureaus, mainframes
and competitive minis.”

From the standpoint of capability, PDA
considered traditional superminis like the Data
General Eclipse and the Prime 400 and 500
series, plus a used 1108 mainframe. Lou Crain
says, “Our benchmark showed VAX to be very
powerful against the competition—up to a 2:1
performance advantage over both the Eclipse
and the 1108.”

“After installation,” Crain concludes,
““VAX has lived up to our expectations and has
performed impressively. It’s resulted in better

products for our customers, as well as improved
cost-effectiveness. Having our own interactive
capability in-house has meant an increase in
engineering productivity of up to 300%."

“VAX turns out to be twice the
machine for the same amount
of money.”

Roger Vossler,

Section Manager and Systems Engineer
TRW Defense and Space Systems Group
Redondo Beach, California

Sensor data processing and distributed
processing systems in support of real-time
embedded applications are among the special-
ties of TRW's Defense and Space Systems Group.




To find the right computer, TRW continues
to evaluate numerous machines —including
Digital’s VAX-11/780. They've also conducted

numerous FORTRAN and PASCAL benchmarks.

In every test, VAX stands out as a clear
winner.

Roger Vossler, Section Manager and
Systems Engineer, says, “VAX is one of the
best implementations we’ve seen of a success-
ful integrated hardware and software system.”’

Since TRW’s sensor data processing appli-
cations require enormous memories—over a
million bytes to store a single image, for exam-
ple —VAX’s true 32-bit address space is vitally
important. In addition, says Vossler, “VAX's
I/O bandwidth capabilities are extremely
important for effectively moving large quanti-
ties of real-time data at vefy high data rates.”

Because TRW already had an investment in
Digital technology, Vossler is particularly
impressed with the relative ease of moving
PDP-11 series programs onto VAX.

“But,” says Vossler, “Even if I were starting
all over again—without our Digital experience—
I'would still pick VAX, on the basis of its archi-
tecture, both hardware and software, and its
impressive performance.”

“Implementation was faster
on VAXthan on 25 other

machines.”

Brian Ford, Director
Numerical Algorithms Group
Oxford, England/

Downers Grove, Illinois

The Numerical Algorithms Group develops
and maintains mathematical and statistical
software libraries for customers in industry,
science and academia.

Before VAX, NAG had implemented their
complex Mark 6 Library on 25 major machines,
including the Burroughs 6700, CDC 7600,
Univac 1100, and the IBM 370. The average
implementation time was 13 man-weeks.

VAX took five.

In Dr. Ford’s words, “’A successful imple-
mentation requires the correct functioning of
the 345 library routines to a prescribed accuracy
and efficiency in execution of NAG’s suite of
620 test programs. Whilst the activity is a sig-
nificant examination of a machine’s conformity
to the ANSI standard of the FORTRAN com-
piler, its main technical features are file crea-
tion, file comparison, file manipulation and file
maintenance.”

And implementation performance was just
the start. Dr. Ford comments on VAX's impres-
sive record of reliability after the program was
up and running: “No problems were encoun-
tered in the VAX/VMS software even though
approximately 3000 files were being handled.
The operational availability time for the machine
was close to 100%, an outstanding statistic for
new hardware and a new operating system.

“VAX,” Dr. Ford concludes, “is an imple-
mentor’s dream.”’

Digital’s VAX-11/780 has re-defined the
level of performance you can expect from com-
puters in its price range.

If your application requires large number
crunching capability, high floating point accu-
racy, or lots of high-speed real-time calculations,
there is simply no better system.

But don’t take our word for it. Send for our
new brochure. And listen to our customers.

[ Please send me the new “VAX— Ask Any User” —I
I _ brochure and detailed Technical Summary.
[ Please contact me.

Name Title _.

I Company —
I Address...

Phone
My application is: [J Education [J Medical [J Laboratory
U Engineering [J Government [] Resale [J Other
Send to: Digital Equipment Corporation, 146 Main Street,

I Maynard, MA 01754, Attn: Communication Services,

I NR-2/2, Tel. 617-481-9511, ext. 6885.
Digital Equipment Corporation International, 12 av. des
Morgines, 1213 Petit-Lancy, Geneva, Switzerland

I—In Canada: Digital Equipment of Canada, Ltd. s-12-1u-9_l

|

|

|

, |

I City State Zip |
|

|

|

|

|
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Laboratory assignments
demand a great deal of a
microscope in terms of
performance. It must operate
quickly and conveniently, yet
consistently deliver accurate
images for interpretation.
Developing the technology to
achieve these seemingly
exclusive goals is Nikon's
concern.

Now, with a single
stunning innovation, Nikon
has produced an unprece-
dented advance in microscope
technology. Called CF optics,

IN THE LAB
LOOK TO NI

| LABOPHOT MICROSCOPE
EQUIPPED FOR EPI-FLUORES-
CENCE — High performance CF
optics for unmatched color fidelity
and contrast, even at the periphery.
Shown here with the Nikon
epi-fluorescence illuminator for
clinical as well as research fluores-
cence applications. Availabie with
high performance tungsten halogen
or mercury vapor light source.

it's a development so revoiu-
tionary that it represents far
more than a refinement. It
stands as nothing less than an
entirely new standard of light
microscope performance. A
standard against which all
others will be measured.

To achieve this dramatic
breakthrough, Nikon
engineers combined a new
extra-low dispersion glass with
an ingenious concept in
optical design to virtually
eliminate chromatic aberration.
The Nikon CF system delivers
unparalleled resolution, color
fidelity, flatness of field and
image brightness. In fact, CF

optics bring to Nikon resolving
power closely approaching
theoretical limits.

Critical laboratory work
demands the ultimate. Nikon.
The difference between seeing
and not seeing. Knowing and
not knowing.

For further informatiori on the
entire line of Nikon instrumerits for
the laboratory, contact: Nikon
Incorporated, Instrument Division,
Ehrenireich Photo-Optical Industries
Inc.» 623 Stewart Avenue, Garden
City, NY 11530. [516) 222-0200.

Look to Nikon
= ETHIaE FPEW
Blicken Sie auf Nikon

RATORY,

Il OPTIPHOT MICROSCOPE
EQUIPPED FOR PHASE
CONTRAST — Revolutionary CF
optics provide superlative images
over the entire range of 1X to 100X.
In addition to the phase contrast
attachment shown, the microscope
may be used for differential
interference contrast, incident
fluorescence, dual viewing, ultra
wide field and photomicrography.

Il SC MICROSCOPE — A
rugged, yet sophisticated microscope
that’s ideal for student use. New
optical design with a field-flattening
system provides higher contrast
images with superior resolution.
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IV BIOPHOT MICROSCOPE
WITH HFM MICROFLEX —
Perhaps the most advanced
microscope/camera system available
today. Flawless images via the CF
optical system are captured by the
automatic exposure control of the
HFM. Push button selectable, built-in
filters and a 100 watt halogen
illuminator are standard.




Suddenly there’s a whole new
approach to 250g weighing!

XS-250

Leave it to Fisher to bring you a fresh new alternative.
XS-250, an electronic toploader with a $399 price-tag and
a full year’s warranty!

This innovative workhorse, with 250-gram capacity
and 0.1-gram sensitivity, does away with beams, dials,
sliding weights, counterweights, and all that. One XS-250
will do the work of several triple-beam balances, pay
for itself in no time flat.

The Fisher/Ainsworth XS-250 1s fast. Depress the tare
bar— and there’s instantaneous electronic tare to zero. You
get sample weights on the easy-to-read LED display in
0.5 second. Great for batch and checkweigh operations.

XS-250 is a rugged unit, briefcase-slim (it’s 3" high)
and an oh-so-light 5 Ibs. Order today from your nearest
Fisher sw==. _ branch. Its catalog no. is 01-913-271. Its

o @ . list price is $399. And there’s
. & A one-year warranty.

We know laboratories.

Fisher Scientific Company

éEF § 711 Forbes Avenue

350~ Pittsburgh, Pennsylvania 15219
(412) 562-8543
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When you search for a needlein a
haystack, Leitz fluorescence technology
makes it shine brightly.

ou can expect a twenty-fold
.Y-increase in image bright-
ness, under favorable conditions
as compared with conventional
darkfield illumination with
glass filters, when you use a
Leitz® Ploem illuminator. So the
countless research programs
and hospital diagnostic proce-
dures that depend on fluores-
cence microscopes, can depend
on them for considerably more
reliable performance.
Beyond the
substantial
increase

14 PECEMBER 1979

in brightness, the Leitz Ploem
illuminator provides these four
significant advantages.
Innovative Filter Turret

Leitz fluorescence microscopes

today have highly fluorochrome-

specific filter systems. There

are 18 easily interchangeable
application-specific Leitz
modules. You can rapidly change
from one to the next, for the two
wave-length method. And for
switching from wide

to narrow band
excitation.
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Fluorescence Objectives
Objectives precisely formulated
for fluorescence are now avail-
able as oil immersion 10 to 100x,
water immersion 25 to 100x,
and dry objectives of many mag-
nifications. Most are available as
phase contrast objectives as
well. Leitz innovative research
has reduced image damaging
auto-fluorescence of optical
glass and lens cement to virtual
insignificance.
Interchangeable Light S8ources
You can choose 100W tungsten
halogen or 50W mercury arc for
routine clinical applications.
Xenon arcs from 75W to 450W
and mercury arcs from 50W to
200W are available for increased
brightness.
Fluorescence Photomicrography
All the problems of fluorescence
photomicrography are solved by
the new Leitz Vario-Orthomat®
It can automatically read any 1%
of the film format with a movable
spot meter. Light is measured
during exposure which compen-
sates for possible specimen
fading. The format outlines are
projected into the eyepiece in
bright yellow and rotate with
the movement of the camera
for composition. A zoom eye-
piece allows optimizing of the
photograph. We began perfecting
our fluorescence microscopes
exactly 50 years ago. And
perfecting your

fluorescence results.

Leitz

means precision.
Worldwide.

SCI 12/1u
E. Leitz, Inc. !

Rockleigh, New Jersey 07647
Please send me more information
about Leitz fluorescence technology.

NAME

ADDRESS




Announcing
the new
Zeiss MC 63
Attachment

Camera.

The field is larger...
the camera is smaller.

Takes 35mm and 4 x 5" backs,
including Polaroid.”

High resolution. Exceptionally
bright images. :

Focusing through the binocular
tube for both observation and camera.

Considerably larger field than other
attachment cameras.

Unusually stable and compact.

Automatic exposure control with
manual override.

Electromagnetic shutter com-
pletely vibration-free for exposures
from 1/60 sec. to 30 minutes.

For all Zeiss Standard, WL, Univer-
sal, and Photomicroscopes. And the
new DRC Stereomicroscopes.

Nationwide service.

THE GREAT NAME IN OPTICS
iy
WEST GERMANY
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Carl Zeiss, Inc., 444 5th Avenue, New York, N.Y. 10018 (212) 730-4400. Branches: Atlanta, Boston, Chicago, Houston, Los Angeles,
San Francisco, Washington, D.C. In Canada: 45 Valleybrook Drive, Don Mills, Ontario, M3B 2S6. Or call (416) 449-4660.




IBM'S GREATEST HITS.

These aren’t the kind of “platters”
they spin at discos. But they are record-
ings, and they’ve sold in the millions.

They’re magnetic disks, and what
they record is information for storage
in computers.

They were introduced by IBM in
the mid-50’s and revolutionized
data processing because they gave
the user quicker access to his
information.

Since then, disk storage has been
universally adopted by the computer
industry.

Without it, makingairline and rental
car reservations, credit card transactions,
and 24-hour banking, to name just a
few uses, would be all but 1mp0331ble

But the most important thing about disk storage is that at IBM we’re
still inventing it. Finding new ways to pack more information into less space,
and retrieve it faster, all for less cost.

Today a single 8"disk (the small one at left above) can store as much
information as 120 of the 24" disks (the big one at the top) used in the first
disk storage system we built. The 8”disk can, in fact, pack all the information
on 22 newspaper pages into a space the size of a postage stamp!

Information that used to be stored at a cost of $150 can now be stored
for about $1.

Technology has gone through the roof.

The cost of using a computer has gone through the basement.

And the person who’s getting more for his money is you.

|
i
iy

|t
(b
III" |
I
,.||"|"
(i
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Scientists and engineers find
computer systems powerful tools
and control. -

Why?

Interfacing power. Today’s
Hewlett-Packard desktop com-
puter systems have such high
performance interfacing features
as direct memory access (DMA),
vectored priority interrupt (up
to 15 levels) and Enhanced
BASIC and HPL programming
languages. One model gives
you up to 449K bytes of fully
usable memory; another offers
assembly language. Imple-
menting your data acquisition
and control system is as simple as
choosing from one of four inter-
face protocols on plug-in cards:
HP-IB, Bit-Parallel, BCD or
RS-232-C.

Days, instead of weeks. You can
unpack a system and have it
up and running on a production
line, or in the lab in about one-
third of the time you’d expect.
Days, instead of weeks or even
months.

From lab to production line. Once
it's up, your test and control
system can move with ease from
one environment to another
with no hardware or operating
system changes. This kind of
flexibility, coupled with the pow-
er and sophistication of today’s
models, makes an HP desktop
computer the logical choice for
your data acquisition and con-
trol needs.

4 EEET T
8990

Friendly.
Together
with the
s '

e your o
big data acquisition and
control problems, to- § i
day’s systems retain ¥
the reliability and
ease of use that have always
characterized HP desktop computers.



today’s desktop
for data acquisition

DESIGNED FOR
G E

SYSTEMS

HP-IB: Not just a
standard, but a de-
cade of experience.

HP-IB is much more than

just HP’s implementation

of IEEE Standard 488-78.

It reaches beyond IEEE-

488-78 to cover the oper-

ational area as well as the

mechanical, electrical and

functional specifications. For

example, HP-IB systems in-

corporate a built-in, high

level I/O language that saves you

the time and expense of writing

instrument drivers and configuring

operating systems. It means powerful

interfacing through a system in

which a lot of the work has been
done for you.

|

Expand ! |

your system
through HP

peripherals. &= =

Many data acquisition and control

applications require external mass

storage for large volumes of data.

HP mass storage media include

high speed flexible discs capable of

handling data at burst rates and

a selection of fixed discs offering

storage up to 120M bytes. These

and other input and output peripherals

tailored for HP desktop computers

allow you to configure the system that

meets your needs today and accom-

S

=5
g
A wide selection.

We build a broad range of desktop
computers, with one just right for your data
acquisition and control application. From
the low cost HP 9815 through the HP 9825,
the standard for HP-IB controllers; the
HP System 35 with BASIC and assembly
language; and the HP System 45B

with advanced graphics capability, every
HP desktop computer has superior
interfacing characteristics in terms of human
engineering, ease of use and power.

A growth path.
HP can meet expanding
needs with communi-
cation links from desktop
computers to HP
1000 series com-
puters. For multi-
user, multi tasking
problems, HP 1000
systems offer a
range of compati-
ble RTE operating
systems with soft-
ware options for
data base management,
factory data collection and graphics.

For more information. Call 800-
821-3777, extension 137, toll-free day
or night (Alaska and Hawaii
included). In Missouri, call 800-892-
7655, extension 137. Or write 3404 E.
Harmony Road, Fort Collins,
Colorado 80525.

For a demonstration. Call the HP
regional office nearest you: East 201/
265-5000; West 213/970-7500;
Midwest 312/255-9800; South 404/
955-1500; Canada 416/678-9430. s

modates future growth, as well.
HEWLETT

() [l
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'The one-chip computer:
offspring of the transistor

v : ‘s o
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The MAC-4 one-chip computer, developed for a variety
of telecommunications applications, is compared to a
standard-sized paper elip. The chip’s numerous funectional
areas are labeled.




One of the transistor’s latest
descendants is the Bell System’s
30,000-element MAC-4 “com-
puter-on-a-chip.” It’s another in
a long line of microelectronic
developments that have come

“ from Bell Laboratories.

The MAC-4 is so efficient that
a program written on it takes
25 percent less storage space than
that required by most other
microcomputers. Its assembler
language, C, also developed at
Bell Labs, has features that make
MAC-4 easier to program, debug
and maintain. And the MAC-4
can handle anything from nibbles
to bytes to words with its 4-, 8-, 12-,
and 16-bit operations capacity.

Like other one-chip computers,
the MAC-4 has sufficient memory
to support its varied tasks—
3000 nibbles of read-only memory
and 200 nibbles of random access
memory coupled to 34 input/out-
put ports.

Fabricated with the latest
CMOS technology, the MAC-4
needs little power. Thus it is well
matched to a variety of telecom-
munications applications.

It started with the transistor

MAC-4is just one current
example of the many micro-
electronic devices to come from
Bell Labs since we started the

solid-state revolution with the

invention of the transistor in 1947.

Over the past three decades, our
advances in materials, processing,
and devices have been vital to
solid-state technology. These
include:

* The Junction Transistor

* Crystal Pulling

e Zone Refining

* Field-Effect Transistor

* Diffusion

* Solar Cell

* Oxide Masking

¢ Thermocompression Bonding

* Photolithography

* Epitaxial Film Process

* Magnetic Bubble Memory

* Charge-Coupled Device

* Semiconductor Heterostructure
Laser Used in Lightwave
Communications

* Electron-Beam Exposure
System

Today and tomorrow

Today, we continue to make
important contributions to solid-
state technology. For example,
we’ve developed a rugged
65,536-bit RAM that can tolerate
processing faults. Corrections can
be made on the chip itself, so we
can get more usable chips out of
each manufacturing batch—and
thus lower unit costs.

In materials processing, we’ve

developed a technique for
precisely controlling the growth
of successive atomic layers of
single crystal materials. This
“molecular beam epitaxy’’ process
is finding increasing use within
Bell Labs and elsewhere in the
electronics industry. We've used
it to fabricate a device that
permits us to double the speed

of electrons by channeling them
into crystal layers where they
meet less resistance.

Other advances, in X-ray
lithography and new resist
materials, for example, promise
to help place more elements on
microelectronic devices and thus
enhance their ability to perform
important tasks.

As the solid-state revolution
continues, these and other
developments from Bell Labs will
play an important part in it.
What’s important to us is the
promise these advances offer for
new telecommunications products
and services. Like the transistor,
MAC-4 and its solid-state
relatives will find more and more
applications in the nationwide
telecommunications network.

For further information, or to inquire
about employment opportunities, write:
Bell Laboratories, Room 3C-303,

600 Mountain Avenue, Murray Hill,
N.J.07974.

‘ Bell Laboratories

From Science: Service
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“SOUTHERNS”
HAVE BECOME
ROUTINE-

W “NORTHERNS”
CAN BE TOO.

First there was BA8S for “Southern” transfers and “shotgunning”.

BAS8S succeeds so well because it’'s pure nitrocellulose, en-
abling you to get a high degree of transfer of DNA from gels,
bacterial and plaque lawns. And you're assured of maximum
hybridization with DNA or RNA probes, resulting in more
intense bands or spots.

BASS is available plain or gridded. In circles, rolls, squares,
strips or full sheets.

And now there’s Transa-Bind™ for “Northern” transfers.

Transa-Bind can be used to transfer RNA or proteins in
“Northern” blots, following procedures of Alwine, et al.
PNAS. 74(12)1977. Activation is accomplished by diazotiza-
tion of the Transa-Bind medium resulting in covalent bonding
of RNA or proteins to the paper medium. RNA can then be
hybridized with labeled DNA or RNA and autoradiographed
— all without fear of losing RNA from the transfer medium.

Transa-Bind is available in two chemical forms to suit your
specific needs: NBM (nitro-form), and ABM (amino-form).
Complete instructions, edited by Alwine, are included with
each order. And it’s specially packaged in opaque bags, sur-
rounded with N, to make sure it arrives fresh.

BA8S5 and Transa-Bind. Now — two fine transfer media
from S&S.

Schleichers& Schuell

Schleicher & Schuell, Inc.
Keene, New Hampshire 03431

Schleicher & Schiill GmbH, D-3354,

R

Dassel, West Germany

Schleicher & Schill AG, 8714,

Feldbach ZH, Switzerland
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Now Less is More...
Less Volume and More Per=-Sample Savings

New!
J.T.Baker Scintillation
Counting Fluids

J.T.Baker takes liquid scintillation chemistry a
step ahead by providing a better method of liquid
scintillation counting. J.T.Baker scintillation count-
ing fluids successfully combine two antagonists,
high counting efficiency and sample holding ca-
pacity. The result?

Less Volume New MAXIFLUOR™, AQUALYTE™
and AQUALYTE™ PLUS are high performance
fluids designed to give accurate counting results
with a reduced volume of liquid and a small count-
ing vial. The user requires only 3-5 ml. per sample,
lessening the volume of waste for disposal, while
increasing the number of samples that can be
analyzed.

More Savings J.T.Baker scintillation counting fluids

~ . mean substantial overall dollar savings. The com-
~bination of reduced waste volume, less fluid per

»sampte and the use of small, inexpensive vials
~ “cuts laboratory and disposal expenses sharply.
Taial per-sample savings of 33% or more can be

obtalned:.

——— volume

In addltlon’»

of’ers a complete lin
of _QeCIaIty scintilla

~ high performance pro-

fluids including DYNR'\(
GEL™ and nine other

ducts. All are part of the

—comptete information;

‘Baker Analyzed™ pro-

gr m, symbol of quality
~toscientists -

for over 75 years. For

cojntact:

-,

J.I.Baker
CHEMICALS

Circle No. 362 on Readers' Service Card

J.T. Baker Chemical Company
Phillipsburg, NJ 08865 Phone: (201) 859-2151
Gross Gerau, West Germany

Deventer, The Netherlands

Mexico 7, D.F. Mexico

Sao Paulo, Brazil






Introducing MiniMINC —the newest member
of Digital’s easy-to-use computer family—

starting from $9900:

Now there are three MINC
systems. Three easy-to-use,

easy-to-interface computer sys-

tems that you can use to plot
charts, solve complex engi-
neering and statistical prob-
lems, control instruments, and
acquire data.

The newest member of the
MINC family — MiniMINC —is a
complete desk-top computer
system with all the power and
all the BASIC software for
graphic, scientific, and labora-
tory applications that have
made MINC such a success.

With half-million character
dual floppy storage, MiniMINC
has all the functionality of a
true computer system. It has
five serial line intertaces for

peripherals and lab instruments

and communications with a

host computer, and like its big-

ger brothers, MINC and DECLAB-
11/MNC, MiniMINC is built around
the proven Digital PDP-11 micro-
computer.

[f you'd like complete infor-
mation about any of these
MINC computer svstems write
Laboratory Data Products Group,
Digital Equipment Corporation,
Marlboro, Massachusetts 01752.
Telephone (617) 481-9511, Ext.
6969. European headquarters:
12, av. des Morgines, 1213 Petit-
Lancy/Geneva. In Canada:
Dlgltal Equipment of Canada, Ltd.

*Price pply in U.S.A. only

dlifgliltiall
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CORNING

THE TALL METERS

ORIGINATED BY CORNING

Tall to look you in the eye
and save space.

A new generation of pH me-

ters from a wedding of bio- |
engineering and solid state |

of the art electronics. Digital
display on top where your
eyes are. Controls down the
side where your hands are.
Flexing sidearm to take elec-
trodes where the work is.
Mounts left side or right.

I-C chips. Single circuif board.
Cool, energy-saving LED dis-
play. U/L and CSA listings.

Even the back is all up front.
Everything orderly and easy

to gef af.

Tall and lean, including the
price. Even with a general-
purpose pH and a reference
electrode thrown in, they
cost less than comparable
short meters.

At your Corning dealer.
2 and 3 decimal models.

THREE YEAR WARRANTY

THAT'S HOW RELIABLE
THE TALL ONES ARE

Corning Glass Works warrants
pH meters Model 125 and
Model 130 to be free from de-
fects in material and workman-
ship when used under normal
laborafory conditions for a peri-
od of three (3) years.
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LETTERS

Wistar Press: Comment on Closing

The following editorial will appear in
the journals listed below. In each jour-
nal, the managing editor will sign first.

We, the Managing Editors of the Wistar
Journals, on the occasion of closing of The
Wistar Press, wish to express our apprecia-
tion to the many members of its staff. Each of
us and uncounted authors have benefitted
from their commitment on multiple levels to
the communication of scientific information
and to the highest quality of reproduction. We
are sad to see the end of the era of service to
the scientific community by The Wistar Press.
Its staff can take satisfaction from the knowl-
edge that they have made a lasting contribu-
tion to many fields of biology. We thank them
sincerely and wish them well.

ROBERT L. BRENT

Teratology
SaM L. CLARK, JR. MAXWELL W. COWAN
The American The Journal of
Journal of Anatomy  Comparative
Neurology

ViTroRrIO DEFENDI  CARL GANS
Journal of Journal of
Cellular Physiology = Morphology

FraNcis E. JOHNSTON AARON J. LADMAN

American Journal The Anatomical
of Physical Record
Anthropology

CLEMENT L. MARKERT
EDGAR J. BOELL
The Journal of Experimental Zoology

CARL GANS
Division of Biological Sciences,
University of Michigan,
Ann Arbor 48109

Food Additives

Two weeks after Philip H. Abelson’s
trenchant editorial, ‘*Cancer—opportun-
ism and opportunity’’ appeared in Sci-
ence (5 Oct., p. 11), Michael Jacobson,
director of the Washington-based Center
for Science in The Public Interest, had
this to say about our food supply: “‘I'd
estimate that a maximum of 10,000 to
20,000 deaths per year could be attrib-
uted to artificial food additives’’ (7).

1f 10,000 to 20,000 people die each year
of cancer-causing food additives, 1I'd call
that an epidemic. Abelson maintains
that if food is a health problem it is re-
lated to naturally occurring substances
and/or the cooking process.

It is just this type of contradictory in-
formation that leads to people’s fearing
the worst and, more damaging, to their
being unable to evaluate risks.

Few are going to question where or
how Jacobson obtained his figure of
10,000 to 20,000 deaths per year. It will
be accepted as fact—because it’s in
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print. I’ve tried to corroborate his figures
but can’t. Not because no one will give
me the data, but because no one appears
to have them. Yet they are, thanks to Ja-
cobson, now part of the public record—
to be quoted and requoted.

I suspect it will take more than one or
even 4 series of editorials in Science to
change the public image of our food sup-
ply—a potpourri of carcinogens.

MELVIN A. BENARDE
Department of Community Medicine
and Environmental Health, Hahnemann
Medical College & Hospital of
Philadelphia, Philadelphia,
Pennsylvania 19102
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Biotechnology and Profit

There is one aspect which I thought
was omitted from the otherwise com-
plete factual account by Nicholas Wade
(News and Comment, 9 Nov., p. 663) of
the founding, funding, and management
of research of the smaller new biotech-
nological companies. Much of what
these companies are doing is based on
fundamental research, mostly the use of
restriction enzymes in  recombinant
DNA work, research funded by public
moneys, some of it I am sure in direct
grants to some of the biologists who are
now so involved with these companies.
This is how it has been with pharmaceu-
tical companies; there is no bar against
this, but it seems to me that there is an
ethical principle being violated. That
principle has to do with the reason why
public money is being spent on biological
research; namely, that the fruits of this
research will be available to the public
who has supported it. Of course it will be
available, but in the process, there will
be profits, great and small, for the com-
panies involved and, I gather, for some
of the individual scientists involved. Of
course the public will eventually benefit
if, for example, a large supply of insulin
is available; but at what price?

Now that these companies are set up
and are going concerns, may I suggest to
those scientists who either manage the
companies, sit on their boards, or advise
them, that they see to it that the profit
margins to the investors are small; and
that if large profits accrue, that these be
placed in research funds to be plowed
back into basic research, preferably to
support young scientists who have not
had the opportunity to dip into the public
trough for private gain.
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WORKSHOP ON GENETIC
AND CYTOGENETIC TOXICOLOGY

BROOKHAVEN
NATIONAL
LABORATORY

Upton, Long Island, New York
February 25-29,1980

A one-week lecture program will be presented covering the principal meth-
ods in current use in genetic toxicology testing with special emphasis on in
vivo and in vitro cytogenetic methods.

A second week (March 3-7) of intensive laboratory work will be available to a
small number of applicarts who attend the lecture series.

The Workshop staff will include both Brookhaven National Laboratory per-
sonnel and distinguished lecturers from other institutions. A fee of $350 will
be charged for the lecture program, and will include housing. There will be
an additional fee for those accepted for the second week’s laboratory train-
ing.

For applications and further information, write to:
Dr. M. A. Bender, Medical Department

Brookhaven National Laboratory

Associated Universities, Inc., Upton, L.I., NY 11973
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COMBATING THE } #1 KILLER

The SCIENCE
Report on
- Heart

JEAN L. MARX and Research

GINA BARI KOLATA

— a direct, unbiased report with information for all
investigators in the field, makers of public policy, scientists
and the general public.

$17.00 casebound $7.50 paperbound
10% discount to AAAS mernbers

Send name, address and remittance to
"AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

(7 Department B-3
1515 Massachusetts Avenue, NW
Washington, D.C. 20005
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In the time it takes you
to read this ad
you could have loaded
20 samples onto your
electrofocusing gel

That’s how easy it is with LKB’s Multiphor® unit. And duration
of the runs is also short: the precisely engineered all-glass cooling
stage means that you can apply higher power for faster runs—
higher field strengths for sharper resolution. With the Multiphor
unit and LKB’s power supply you can do up to 48 samples in less
than two hours!

Besides being the system of choice for analytical and prepara-
tive electrofocusing, the Multiphor unit is excellent for elec-
trophoresis as well. Simply add the required kit and you’re ready
to work with SDS-polyacrylamide gels, agarose gels — even
immunoelectrophoretic methods.

For safety the Multiphor unit is also unique. There is no metal
in the cooling stage to invite short circuits, the electrode design
makes it almost impossible to come into contact with high volt-
age, and the power supply has a safety interlock so you can con-
nect it to your own equipment without additional risk.

If you think that a system which offers so much in speed, repro-
ducibility, versatility and safety has to be costly, think again. The
Multiphor system is one of the least expensive flat bed instru-
ments available. Send for details today. (And be sure to ask for
pertinent LKDB Application Notes, a free subscription to Acta
Ampholinae and information about forthcoming electrofocusing
seminars and workshops.)

LKB Instruments Inc.
12221 Parklawn Drive Rockville, MDD 20852
301: 881-2510
Circle No. 293 on Readers’ Service Card
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Finally, a debatable question must be
raised based on the premise that there
must be some avocations in a capitalistic
society that are not tied in to the profit
motive, and that scientific research, based
on the socialistic principle of funding for
the public good, must be one of them.

PHILIP SIEKEVITZ
Rockefeller University,
New York 10021

Cancer Risk Assessment

The controversy over the appropriate
method for assessing cancer risks, as de-
scribed in Science (News and Comment,
25 May, p. 811), cannot be resolved sat-
isfactorily without considering the di-
verse causes that can lead to an apparent
positive result in a bioassay for carcino-
genicity. Indeed, the very term ‘‘bioas-
say’’ is unfortunate, in that it implies that
chemicals which are ‘‘active’” share one
particular characteristic that can be
quantified and mechanically extrapolat-
ed to yield an estimate of risk. Such in-
terpretations, though possibly appealing
to the decision-maker, lack credibility. If
experiments were perceived as ‘‘investi-
gations’” of biological activities, rather
than as “‘bioassays,”” studies would be
designed differently and would yield in-
formation more meaningful to risk as-
sessment. The resulting estimates, based
on recognition of the differing kinds of
effects chemicals can exert on the
whole animal, would appear more be-
lievable than the rigid mathematical in-
terpretations currently proposed.

A helpful perspective on the issue is
afforded by considering certain analogies
to infectious disease. Bacteriologists dis-
tinguish between pathogenic organisms
and those incapable of causing illness.
They also recognize ‘‘opportunistic’
pathogens, those capable of infecting a
host only if the defense of the host has
been weakened. Virulence depends upon
several factors, including the host spe-
cies, and bacteriologists will pause be-
fore concluding that the risk to humans is
the same as that observed for another
mammal. They certainly do not view all
pathogens as representing an equal
health hazard and know that the progres-
sion of an irifection depends upon more
factors than just the size of the in-
oculum (exposure). Death associated
with infectious disease, just as death
from cancer, frequently occurs under
conditions (impaired defenses) which in-
dicate that such infection should be
viewed as a symptom rather than the
cause of an organism’s failing. Nobody
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proposes to cleanse our environment of
all potential pathogens; yet it is recognized
that some must be scrupulously avoided.

“Positive’ results in a carcinogenicity
bioassgy may arise for a variety of rea-
sons. The chemical tested may be a po-
tent carcinogen (true ‘‘pathogen’). It
may be an ‘‘opportunistic’’ carcinogen
detectable only because the defense of
the host was weakened, for example, by
senility or stress induced by a drug over-
dose; or the test substance may have
provided the opportunity for an environ-
mental or endogenous carcinogen to ex-
press itself. Any treatment which signifi-
cantly influences the physiology of the
rodent can change the pattern of back-
ground lesions in the senile animal. In-
sofar as tumors are a part of the disease
pattern observed in old rodents, a dif-
ference in tumor distribution between
medicated and control animals does not
necessarily have a mechanistic basis that
calls for zero exposure of humans.

The possibility that hormonal imbal-
ance can influence tumor formation is
well recognized (/). Stress alone can af-
fect the tumorigenic response in mice
(2), and it has been reported that the tu-
mor incidence was higher in mice housed
one per cage than in those housed five
per cage (3). Some chemicals, particular-
ly at high doses (¢), may support tumor
formation in rodents through stress-re-
lated mechanisms. The term ‘‘stress’
may stand for several phenomena includ-
ing the pharmacological activity of a
chemical or the depletion of sulthydryl
groups needed for deactivating metabo-
lites. Statistical artifacts are another
source of difficulty that can lead to Te-
sults incorrectly perceived as positive
).

The results from carcinogenicity stud-
ies in our laboratories with many chem-
icals clearly indicate that no one mode of
interpretation can serve adequately in
every case. We have encountered chem-
icals that caused carcinoma at a time
when untreated animals were still in ro-
bust health. Only relatively few animals
were needed to detect this effect. When
tests for mutagenicity (6) are positive, it
is reasonable to conclude that such sub-
stances are ‘‘true’’ carcinogens (patho-
gens) in rats. Whether or not these chem-
icals would have the same effect in hu-
mans, or even in another rodent species,
can, of course, only be a matter of specu-
lation at this time. It is, however, pru-
dent policy to assume that carcinogenic
potential which coincides with mutagen-
ic activity might also be expressed in hu-
mans, although differences in metabo-
lism and host susceptibility make the es-
timation of potency in the human situa-
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tion tenuous at best (7). In any case,
prudence dictates that precautions
should be taken to minimize human ex-
posure to such chemicals.

We have also studied chemicals that
appeared to influence the tumor patrern
normally observed in old animals. As-
sessing the risk of such physiologically
active agents requires a very different
approach from that for genotoxic chem-
icals. One example, a potentially valu-
able drug, was labeled ‘‘carcinogenic’
and barred from further development, al-
though in a certain segment of the rele-
vant patient population it would have
been the treatment of choice. This com-
pound was inactive in a battery of muta-
genicity tests. Numerous agbservations
established that it affected the endocrine
balance of rodents. In a mouse experi-
ment lasting 20.5 months, malignant
uterine tumors were found only in con-
trol animals, and mammary carcinoma
only in medicated females. Numerically,
an untreated mouse had a threefold
greater probability of dying with uterine
tumor than a medicated mouse did of
dying with a mammary carcinoma. The
mammary carcinomas were seized upon
to label the drug carcinogenic, although
the incidence of all tumors, when results
from both sexes were pooled, was 46
percent in control mice and 36 percent in
the highest dose level group. The appro-
priate conclusion should have been that
the drug at the high doses administered
altered the pattern of tumor distribution
by upsetting the hormonal homeostasis.
Such data can only be meaningfully as-
sessed in a manner very different from
that appropriate for mutagenic carcino-
gens. Any application of one-hit or simi-
lar models is clearly inappropriate, while
considerations familiar to pharmacolo-
gists of dose-response and interspecies
differences most probably yield a realis-
tic and credible estimate of the human
hazard.

Other data support the thesis that
a complete ‘‘biological’’ evaluation of
carcinogenicity ‘‘bioassay’ results is
needed. For example, we know of com-
pounds that appear to suppress tumors.
A hypoglycemic agent showed such ef-
fects in mice and rats. Another agent,
known to affect prostaglandin concentra-
tions, caused diminished occurrences of
spontaneous pulmonary tumors in mice,
without concomitant increase in other
tumors. Such findings clearly indicate
that, while statistical treatments are
valuable tools, they cannot be used in
isolation from other facts in deciding
whether or not a chemical should be con-
sidered a hazard. Pharmacological stud-
ies, tests for mutagenicity, and metabo-

Prepared
by
electrofocusing
for
electrofocusing

m 180°
AMIELOLING

iy 3garose elec’
|3‘:USmg

by 4—b6

Ampholine® carrier ampholytes
are prepared by electrofocusing a
range of polyamino-polycarboxylic
acids into nine narrow, specific pH
fractions. Is there any better way to
prepare materials used in a
biochemical technique than by the
very technique itself? We know of
none.

Are you also aware that Am-
pholine carrier ampholytes have
the sharpest and lowest MW range
of any ampholytes on the market?
And that only LKB’s ampholytes
have been shown to be easily sepa-
rated from proteins with no ar-
tifactual binding? For the highest
resolution, for the highest reliabil-
ity, you can put your trust in
Ampholine ampholytes.

Contact LKB today for full in-
formation on Ampholine solutions.
Ask, too, about IEF workshops,
seminars and a free subscription to
Acta Ampholinae, a bibliography
of over 2000 papers on IEF using
Ampholine carrier ampholytes.

New: agarose for electrofocusing!

LKB Instruments Inc.

12221 Parklawn Drive Rockville, MD 20852
301: 881-2510
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Javelin

Night Viewing

Devices
brlng
photographs
out of
thedark.

No infrared to taint studies.

More and more, physical and
social scientists, technical photog-
raphers and others are turning to
Javelin Night Viewing Devices
(NVDs) for photographing and see-
ing in the dark. For those performing
experiments, the elimination of
infrared light subtracts one more
variable in their research data.

Javelin NVDs are presently being
used for emission or “smokestack”
research; studies of the nocturnal
habits of mammals, reptiles and
insects; and sleep patterns of
humans. A major TV network exposed
drug use of American soldiers in
Germany. Another network verified
Highway Patrol complaints of night-
time driver abuses.

Whatever you're studying or
photographing—don't be kept in the
dark. Let a Javelin NVD open your
eyes. A range of models is available
to fit on any camera-still, movie or TV.

For details, contact:

JAVELIN oy~
ELECTRONICS

Subsidiary of Walter Kidde & Company, Inc.

KIDDE

6357 Arizona Circle

Los Angeles, CA 90045

Phone (213) 641-4490 Telex 69-8204

Circte No. 359 on Readers’ Service Card

lism experiments are essential in eluci-
dating what causes tumors in the animal
model. The implications to public health
differ depending on whether one is deal-
ing with a potent direct-acting carcino-
gen, or an opportunistic carcinogen ca-
pable of doing harm only to mammals of
severely impaired resistance, or an agent
providing the opportunity for ubiquitous
carcinogens to become effective. The
‘“*bioassay’’ approach imposes a dogmat-
ic and narrow interpretation of tumor in-
cidences and discourages broader stud-
ies needed to advance our knowledge of
what contributes to tumor formation.
Only full consideration of physiological
effects on a case by case basis can lead to
credible risk assessment. An encourag-
ing note is that Food and Drug Admin-
istration’s advisory committees have
provided flexible responses to ‘‘bio-
-assay’’ data, pointing the way to more
balanced risk assessments (§).

M. ScHACH VON WITTENAU
Safety Evaluation and Drug
Metabolism, Pfizer Central Research,
Pfizer, Inc., Groton, Connecticut 06340
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Mercury in Sperm Whale Meat

Japanese whaling interests have long
resisted international whale conserva-
tion initiatives. A major argument used
by the Japanese to support their plunder
of great whale stocks has been that the
megl is needed for human consumption
(even though whale meat supplies less
than 1 percent of yearly Japanese protein
consumption) (/). However, data re-
leased by Masashi Taguchi of the Uni-
versity of Tokyo's College of Fisheries,
at the June 1979 meeting of the Inter-
national Whaling Commission in London,
indicates that sperm whale meat offered
for sale in Japanese food stores contains
unsafe levels of organic mercury. The
whale meat contained mercury levels
of 2.3 parts per million, which is six
times the level the Japanese govern-
ment considers acceptable (0.4 part per
million). . . .

Because of modern industrial activity,
the world's oceans are polluted with
mercury. This is not so important a
factor in the contamination of fish with
short life-spans. However, sperm whales
live for 60 years and concentrate mer-
cury in their flesh. When humans con-
sume contaminated whale meat, the lipid
soluble methylmercury is copncentrated
in the cells of the nervous system and
very slowly eliminated from the body,
even when all intake is stopped.

It is hoped that the Japanese will act
on Taguchi’s data. Their action could
have the double benefit of protecting
public health (2) and preventing threat-
ened whale species from diminishing
further.

Joun F. Beary 111
Cornell University Medical Center,
New York 10021
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Laboratory animal bedding:
Is it an uncontrolled variable that
can jeopardize your work?

As research becomes more sophisticated, and the
analytical systems that track it get more sensitive,
one begins to focus on those elements previously
viewed as having little real significance. Be it the air

our animals breathe, or the noise that disturbs them,

or the photoperiod. . . we now know that these envi-
ronmental factors can indeed be consequential. But
how about animal bedding? Consider, for example,
this authoritative comment:

“To ensure that [bedding does not] serve as a
means of introducing diseases, parasites, potential
disease vectors (such as insects), or chemical con-

volved in the kind of work
\ ized by a bedding of \;Fceria\
genealogy, we in wr you to familiarize y
two quality laboratory ani beddings
with, here is a revealing Of ¢ -
and our Pine-Dri™ beddir
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assay
n
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Ab-Sorb-Dri™ Pine-Dri™
(Hardwood) (Pine)

Microbiological Tests
Standard plate count 180 0
(Comment: significantly lower than other beddings tested.)

Coliform
Presumptive neg neg.
Confirmed neg neg
Pseudomonads neg neg.
Yeasts & molds 0] 0

Irritant Properties
24 hr intact skin 0.0 0.0
abraded skin 0.0 0.0
72 hr intact skin 0.0 0.0
abraded skin 0.0 0.0
Conclusion non-primary non-primary
irntant irritant

Pesticide Residues
Chiorinated hydrocarbons
BHC
Lindane
Iteptachior
Aldrin
Heptachior Epoxide
DDE
Dieldrin

Pine-Dri™
(Hardwood) (Pine)
Endrin <0.01 <0.01
DDD <0.01 <0.01
DDT <0.01 <0.01
Organophosphates
Diazinon <0.01 <0.01
Methyl Parathion <0.01 <0.01
Malathion <0.01 <0.01
Ethyl Parathion <0.01 <0.01
Ethion <0.01 <0.01
Polychlorinated
Biphenyls (PCB) 0.03 0.02
Detergent Residues 00 00

Heavy Metals <100PPM  <10.0 PPM

So if a consistent, “defined” bedding sounds like
worthwhile insurance, let us tell you more.

For more information

To learn more about Ab-Sorb-Dri and Pine-Dri and
the name of your local distributor, drop us a line.
Lab Products, Inc., 365 W. Passaic St., Rochelle
Park, N.J. 07662 (or phone: 201 /843-4600).
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America is beaming with Varian
Isotope Ratio Mass Spectrometer owners

Just one year ago Varian M.A T. introduced its isotope
ratio mass spectrometers to America. And what a
reception. Orders and installations from coast to coast.

uranium on the sample filament. It is also used for
studies on plutonium, neodymium, strontium, lead,
rubidium and lithium.

The reason for the warm
welcome is simple. Varian
has set new standards for
sensitivity, precision and
automation.

M.A.T. 250
The Varian M.AT. 250

The Varian M.A.T. 250
and 260 mass spec-
trometers both provide
einzel lens focusingin
the ion source and the
stigmatic focusing

Gas Isotope Mass MAT. 250
Spectrometer is a highly
sensitive (>0.2A/mbar, samples down to 0.008 ml)
instrument for precise determination of isotope ratios in
gases. Its outstanding performance stems from fine
features such as its optimally designed ion source,
stigmatic focusing analyzer, and calculator control of
sample inlet and analysis. These provide very high
sensitivity, abundance sensitivity and precision.
M.A.T. 260

The Varian M.AT. 260 Mass Spectrometer for solids is
so sensitive that it collects one ion per 103 atoms of

analyzer system
which features nearly
100% transmission and high dispersion.

If you need outstanding sensitivity and precision, don't
justbe a Varian admirer. Join the crowd. Become a Varian
owner. Call or write for information.

Varian M.AT. Mass Spectrometry, 25 Hanover Road,
Florham Park, NJ 07934. Phone (201) 822-3700.

Varian M.A.T. GmbH, Postfach 14 4062, Barkhausenstr 2,
2800 Bremen 10, West Germany. Phone (0421) 5493-1
Varian Associates, Ltd., 28 Manor Road, Walton-on-
Thames/Surrey, United Kingdom, KT12,2QF, Phone (43741)

M.AT. 260
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National Science Foundation Hearings

The current oversight hearings concerning the enabling legislation for the
National Science Foundation have raised questions about the adequacy of
the Foundation’s present mandate and the role and composition of the Na-
tional Science Board. The following observations are based on my experi-
ence as a university administrator, 10 years as a member of the National
Science Board, and experience on the boards of several corporations and
nonprofit organizations.

The mandate of the NSF is sound and ought not to be tampered with. It
obliges the Foundation to support basic science research, as the only agen-
cy with that responsibility. At the same time it permits the support of ap-
plied research. During the 30 years of NSF’s existence, its programs have
changed with scientific developments and social needs.

The National Science Board has played an essential role in the successful
performance of the NSF. It has set policy in all important respects. It inter-
prets the NSF to its constituencies and those constituencies to the NSF. It
has successfully protected the agency from potentially overwhelming pene-
trations—from Congress, the Executive Branch, and the research commu-
nity. The NSF has responded to the nation’s requirements, to the advice
and counsel of the scientific community, and to the concerns of the legisla-
tive and executive branches of government. At the same time, the organiza-
tion has been remarkably free from perturbations.

Those who recommend that the composition of the Board be prescribed
by law have not given adequate weight to the fact that, over the years, the
membership of the Board has changed as the size and composition of the
science community and the subject matter interests of the NSF have changed.
Its membership has reflected the national desire to include women and minor-
ities in policy-making roles. The early heavy domination of the large re-
search universities has been reduced. The process of Board selections, which
begins with nominations (based heavily on suggestions from the scientific
community) and terminates in the advice and consent of the Senate, has
demonstrated the capacity to balance the many considerations that should
be taken into account in appointments to a policy group so important to the
nation. It is a political process in the best sense of that word.

There are two difficulties with the basically wholesome process of over-
sight review. The first is the disposition to make changes: all organizations
can be made better, according to this line of reasoning. The other is the
problem of finding disinterested parties. The present Board members and
officers of the NSF and the scientific community are suspect of special inter-
est if they defend the status quo. Critics inside or outside these groups, in
turn, can be discounted as ignorant, spiteful, or disgruntled.

The final appeal must be to the actual performance of the Board and the
Foundation over the years. The Board/Foundation mechanism was a unique
government invention: a 24-member Board appointed for 6-year terms by
the President, subject to the advice and consent of the Senate; a profes-
sionai staff, most of whom are subject to Civil Service regulations; annual
appropriations from Congress with final decisions concerning allocations
made by the Board. The record shows that NSF is one of the nation’s most
effective government agencies, untouched by major fiscal scandals, singu-
larly free from political uses, and highly regarded by the vast majority of the
scientists, engineers, and educators who have had to deal with it. Its awards
are generally perceived to be honestly and wisely made.

It is not my purpose here to speculate about the reasons this instrument
has worked so well. The restraint of Congress and the Presidents over the
years, the caliber of the Board and the staff undoubtedly were important
factors. The total explanation is not available. Suffice it to say that it is a
remarkable and rare structure. Until we understand more fully why it works
so well, we would be ill-advised to change it.—RoGER W. HEYNS, Presi-
dent, William and Flora Hewlett Foundation, Palo Alto, California 94304
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GENERAL PURPOSE
WATER/OIL BATHS

OPEN BATH IMMERSION
CIRCULATORS
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Constant Temperature Thermal Liquid

Baths and External Circulators

The widest, most advanced selection of liquid temperature control
in today’s market.

For further details send for our complete new catalog.
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