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INTRODUCING THE L8M:

The .

i

It's hard to imagine an ultracentri-
fuge better than the Beckman L.8. But
here it is...the Beckman L8M.

There's a new control panel
—as simple to operate as a push-
button phone. You get a full
digital display and built-in
user messages with up-to-the-
| moment data for complete

control.

The L8M has a dual pro-
grammable memory that lets you enter
two sets of run conditions and have them
run automatically in succession. There
are nearly 100 acceleration/deceleration
profiles so you can perform and maintain
the most delicate gradient separations.
And, there's an optional two-way inter-
t tace that makes it possible to
store rotor and run data, control
operation and process data using
an external computer.

The L8M uses the
convenient Memory-
Pac™ modules for plug-in
programming. And, it adds even faster
acceleration to the proven Beckman
Ultra-Smooth vacuum-encased drive.

The L8M is a complete system with
more than 40 high quality Beckman ro-
tors, a complete range of accessories,
exclusive Quick-Seal® tubes, plus the
largest, most experienced customer serv-
ice organization, worldwide.

The L8M. More than ever, it pays to
buy Beckman —world leader in ultracen-
trifugation. For more information, ask
your Beckman Representative, or write:
Beckman Instruments, Inc., Spinco
Division, PO. Box 10200, Palo Alto,
California 94304.

BECKMVIAN
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Morphology of the first ferroelectric
polymer, poly(vinylidene fluoride), re-
corded in the polarizing optical micro-
scope at a magnification of about 105
times. The polymer consists of poly-
crystalline aggregates (called ‘‘spheru-
lites’’), of which two types are ob-
served in this micrograph. The small,
rounded spherulites contain crystals of
an electrically polar phase; their large
polygonal counterparts are of a nonpo-
lar phase, which can, however, be elec-
trically polarized at high fields. See
page 1115. [A. J. Lovinger, Bell Labo-
ratories, Murray Hill, New Jersey



Important news for journal authors

Gordon and Breach
Now Offers

FREE 4-Color Artwork

with all papers published in these prestigious journals:

Astrophysical Letters ® Coal Preparation ®
Combustion Science and Technology ® Comments on Astrophysics ®
Connective Tissue Research ® Crystal Lattice Defects and Amorphous Materials ®
Ferroelectrics/ Ferroelectrics Letters ® Fundamentals of Cosmic Physics ®
Geophysical and Astrophysical Fluid Dynamics ® Marine Behavior
and Technology ® Mineral Processing and Technology Reviews ®
Molecular Crystals and Liquid Crystals/ Letters ®
International Journal of Neuroscience ®
Radiation Effects/Letters ® Semiconductors and Insulators ®
Textures and Microstructures ® Visual Resources

Gordon and Breach announces a major step forward for journal authors
who want to include 4-color artwork with their papers but who have been deterred
by the very high fees most publishers charge.

Starting January 1, 1983, we will run 4-color illustrations of
relevant artwork with all papers accepted for publication in the journals
above absolutely FREE. The color art will be printed in a selection of color plates,
and black-and-white illustrations will accompany the text itself.

Four-color artwork may be submitted in either negative or glossy
positive form and, of course, it must have direct bearing on the paper itself.

WE WELCOME YOUR SUBMISSIONS
We encourage you to contribute to these outstanding journals and extend
this invitation in the hope that you will be joining us in up-coming issues.

For more information on this free 4-color plan, please write:
Director of Production
Gordon and Breach Science Publishers
One Park Avenue, New York, N.Y. 10016

GiB

GORDON AND BREACH
New York e London e Paris ¢ Montreux @ Tokyo

Circle No. 275 on Readers’ Service Card

1102 SCIENCE, VOL. 220



The Acoustic Detection




"The Acoustic Detection

Scientists have studied microstructural discontinuities in
high-carbon steel since the early 1920s.
By monitoring acoustic emissions, a materials research engineer at
the General Motors Research Laboratories
has arrived at a more detailed understanding of how one type

of discontinuity occurs.

Acoustic Emissions
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Figure 1: Cumulative acoustic emission counts
Jor Fe-1.3%C steel, and control specimens of SAE
4140 and 304 stainless steel.

Figure 2: Artists rendering of two proposed
sources of microcracking: (A) impingement of
the plates during the formation of martensite
and (B) carbon atom rearrangement during the
aging of martensite.

ARTENSITE is a hard mi-
croconstituent of steel
which forms when austenite, iron
containing carbon in solid solu-
tion, is quenched from a high
temperature. The martensitic
transformation produces steel that
is hard and strong, but non-ductile.
Through heat treatment, the steel
can be tailored to applications re-
quiring different degrees of ductil-
ity. High-carbon martensite—a
highly stressed microstructure
with a plate-like morphology—con-
tains microscopic ruptures or sep-
arations 10 to 20 microns in
length. These structural discontin-
uities, termed “microcracks,”
influence the mechanical proper-
ties of steel.
Although aspects of the mi-
crocracking phenomenon have

A

B
. Fe

been understood by metallurgists
for more than fifty years, there
is still no definitive explanation
for when or how it occurs. An
engineer at the General Motors
Research Laboratories has devised
an experiment that detects the mi-
crocracks as they occur.

The elastic energy released
when microcracks form should
produce a stress wave and asso-
ciated high-frequency acoustic
emission (AE). Using a piezoelec-
tric transducer as the monitoring
device, Dr. Michael Shea set out to
determine what could be learned
about the microcracking process
by measuring AE.

The more widely accepted of
two current hypotheses—the “im-
pingement model”—asserts that
microcracking is transformation-
induced, taking place due to the
collision of martensite plates dur-
ing the quench. The other model
maintains that microcracking
occurs during the aging of mar-
tensite after the plates have al-
ready formed. The “aging model”
suggests that thermal activation
enables carbon atoms to rearrange
themselves, producing localized
stresses high enough to cause mi-
crocracking. Dr. Shea’s ongoing re-
search into high-carbon martensite
led him to believe that the aging
hypothesis was important. He pro-
ceeded to determine if AE is pro-
duced during aging.

For his study, Dr. Shea chose
Fe-1.3%C steel, which undergoes
martensitic transformation during
quenching and is known to form

SCIENCE, VOL. 220



microcracks. To provide baseline
data, control specimens of 304
stainless steel and SAE 4140 steel
were put through the same proce-
dures as the test composition.
When quenched, 304 stainless steel
produces no martensite, and SAE
4140 forms a low-carbon martensite
which has a lath-type morphology,
and generally does not microcrack.

SPECIMENS of the three com-
positions were quenched to
-196°C and then slowly heated to
room temperature. Acoustic mea-
surements were made beginning at
0°C, at which point carbon atom
mobility is sufficient to allow rear-
rangement processes to take place,
and continued for 45 minutes after
the specimens had reached room
temperature. No AE was recorded
for 304 stainless steel, and only a
slight amount for SAE 4140.
Significant emission, however, was
measured for the Fe-1.3%C steel
specimen during the entire testing
period (see Figure 1). Since mar-
tensite had already formed during
the quench, these results support
the hypothesis that microcracking
is produced during aging of the
freshly-formed plates. Dr. Shea
ruled out both slip and twinning as
sources of AE since the literature
indicates that neither factor is
significant during aging of mar-
tensite below 40°C. The possibility
that the AE resulted from isother-
mal transformation of austenite to
martensite could also be excluded

because this process does not take
place in the composition studied.

“These results demonstrate
conclusively,” says Dr. Shea, “that
microcracking occurs during the
aging of high-carbon martensite,
thereby providing support for the
less accepted of the two models.

“The next challenge,” he con-
tinues, “will be to quantify the rel-
ative contributions of both
models—impingement and aging—
in an effort to determine which, in
fact, is the more important mecha-
nism, thus furthering our under-
standing of microcrack formation.
Then, perhaps, we can more sys-
tematically explore ways to mini-
mize microcracking.”

General Motors

Dr. Michael Shea
is a Staff Re-
search Engineer
in the Metallur-
gy Department
at the General Motors Research
Laboratories.

Dr. Shea received his under-
graduate and graduate degrees in
metallurgical engineering from
Michigan Technological Universi-
ty, and his Ph.D. in materials
engineering from Rensselaer
Polytechnic Institute. His thesis
concerned deformation and frac-
ture of cesium chloride type super-
lattices. He joined General Motors
in 1971.

The areas of metallurgical
research pursued by Dr. Shea at
General Motors include the me-
chanical properties of high-carbon
steels, mechanically-induced trans-
formation of austenite, and struc-
ture/property relationships in
nodular cast iron. His exploration
of the microcracking phenomenon
in martensite was conducted with
the help of instrumentation devel-
oped by GM colleague Dr. Douglas
Harvey.
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BIOTECH
LAB
BASICS.

It’s our free comprehensive
catalog featuring the basic
essentials for biotechnology
laboratories, from Sybron
Laboratory Products Group’s
six companies:

Analytical Products
Barnstead
Brinkmann Instruments
Erie Scientific
Nalge
Thermolyne

Order yours today. Call,
TOLL FREE, 1-800-543-3000,
Operator 595, or write:
Sybron Laboratory Products
Group, 1288 St. Cyr Road,
St. Louis, MO 63137.

SYBRON

1-800-543-3000
Operator 595
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ter] brings on its Control Data CYBER
205.” Later he hints that the European
Center may well jump ahead again
when they get their next-generation
computer. One source is quoted as sug-
gesting that this added computer power
“would be to increase the model’s reso-
lution.”

The ‘‘race”” for bigger computers
should not be simply a matter of increas-
ing model resolution. Using a bigger
computer to increase resolution is anala-
gous to using a bigger hammer on a small
nail just to drive it in further or faster.
Brute force! A better approach might be
to redesign the nail in order to better
match it to both the wood and the ham-
mer. In the case of NWP, resolution (the
hammer) is only part of the problem.
Data quantity and quality and model
physics (the nails) are equally important.
The outcome of the race will depend not
only on who has the best computer but
on who uses it best.

Kerr implies that the race centers on
lengths of usable forecasts and states
that the ultimate length is about 10 to 12
days. Most users of weather forecasts
would prefer that accuracy be improved
on all time scales. Improvements in
short-range forecast accuracy are just as
important as extending the length of pre-
sent skill from 6 to 12 days.

Finally, Kerr implies that all improve-
ments in weather forecast accuracy are

‘tied to NWP. Surely NWP is important,

but so are making sensible inferences
from the numbers, displaying the fore-
cast well, and making good use of the
prediction. Without parallel improve-
ments in these less glamorous aspects of
weather prediction, the winners of any
race for the best NWP may find they are
only ahead at the first lap.

ALAN 1. WEINSTEIN
Naval Environmental Prediction
Research Facility, Department of the
Navy, Monterey, California 93940

Metric System in Britain

I hope you will permit a native of the
United Kingdom and visitor to your
shores to comment on Edward Leete’s
letter (29 Apr., p. 462) about the lack of
use of the metric system in the United
Kingdom.

The whole metric system is very firm-
ly established in Britain, but its introduc-
tion, as prudence would dictate, involves
a long changeover period during which
imperial and metric measures coexist.
Nevertheless, most prepacked domestic
goods are now sold by metric weight (our

2-pound bag of sugar weighs 1 kilogram)
and volume (the gallon can actually con-
tain 5 liters); even booze comes in 75-
centiliter bottles. Petrol is sold by the
liter, and distances are beginning to be
given in kilometers.

The clincher is that imperial measure-
ments are simply not taught in school.
Within a short time of my 10-year old
daughter’s first exposure to her Ameri-
can school she confidentially asked me if
this ‘‘yard”’ that Americans talked about
was something like a meter.

Leete’s suggestion that we might be
enamored of the mile because of Roger
Bannister’s athletic achievement a gen-
eration ago takes no account of the fact
that the British currently have world-
ranked athletes who compete at dis-
tances of 100, 200, 400, 800, 1500, 5000,
and 10,000 meters.

Of course, London still has the Mile
End Road, Blackpool its Golden Mile,
and if you give someone an inch they’re
bound to take a yard; but I suppose some
things will never change.

DAviD MOORE*
Department of Biology,
University of North Carolina,
Chapel Hill 27514

*Present address: Department of Botany, Mariches-
ter University, Manchester, England M13 9PL.

Organometallic Clusters

So far as I am aware, attempts to
prepare practical catalysts by depositing
organometallic clusters on supports have
been unsuccessful, and the effort could
now be likened to an aging, promising
young man who keeps on promising for
too long. The article by Thomas H.
Maugh II (Research News, 6 May, p.
592), reports this sentiment, but it may
not be clear that my opinion applies to
the preparation of useful catalysts and
not to matters of scientific interest. In-
deed, I have been involved in a small
way in two projects using metal clusters,
one in collaboration with D. F. Shriver
and the other with J. B. Butt and J. B.
Cohen. ,

RoBERT L. BURWELL, JR.
Ipatieff Laboratory,
Department of Chemistry,
Northwestern University,
Evanston, Illinois 60201

Erratum: In Thomas H. Maugh II’s Research
News article ‘“New agents active against herpes-
viruses’’ (15 Apr., p. 292), Raymond Shinazi was
incorrectly reported to have found that 2'-fluoro-5-
iodoarabinosylcytosine (FIAC) is ‘‘the most potent
and effective drug known to date’’ against herpes
encephalitis in mice. Shinazi found that 2’-fluoro-5-
methylarabinosyluracil (FMAU) is the most effec-
tive drug against this disease.

SCIENCE, VOL.. 220



SCIENCE. “SCOPE

Vacuum-tube computers spanning half an acre of floor space will be replaced by
modern computers the size of two vending machines when North America's new air
defense system goes into operation late this year. Hughes Aircraft Company's
Joint Surveillance System will replace aging SAGE (Semi-Automatic Ground
Environment) and BUIC (Back-Up Interceptor Control) systems. It will link U.S.
Air Force surveillance radars, civil air traffic control radars, and Canadian
radars into a shared system. Seven regional control centers -- each equipped
with the smaller computers -- will monitor skies 200 miles beyond North American
borders. An eighth center will monitor skies surrounding Hawaii.

The U.S. Army will save over $200 million by using simulators to train troops to
use and repair Firefinder weapon-locating radars. The Firefinder detects and
tracks enemy artillery and mortar fire with a pencil-thin electronic beam. It
instantly backplots their trajectories so counterfire can be directed with
pinpoint accuracy. The Firefinder trainer simulates battlefield conditions so
troops can learn to operate the radar without using live artillery fire and
without taking a radar out of deployment for instruction. Also, where only one
student could operate an actual radar, six students can train at once under the
control of one instructor. Hughes builds the Firefinder radars and trainers.

Mexico will ipaugurate a national communications satellite system in 1985 with
the launch of two Hughes spacecraft from NASA's space shuttle. The satellites
will carry advanced telecommunications services for the entire country. Plans
include educational and commercial TV programs, telephone and facsimile services,
and data and business transmissions. Mexico now leases communications capacity
on two other Hughes spacecraft -- an Intelsat IV from the International Telecom-
munications Satellite Organization and a Westar from Western Union. There are
157 satellite receiving stations operating throughout Mexico.

Paperless planning is making its debut to guide assemblers with step-by-step
instructions for manufacturing electro-optical hardware. Color video monitors
having twice the quality of home TV sets are replacing thick planning books at
Hughes. The monitors are used in conjunction with video discs that hold up to
50,000 full-size color pictures, each equivalent to one sheet of planning. The
discs store three-dimensional computer graphics or standard video. Assemblers
can review still images or sequences showing how a product is to be built.
Paperless planning is faster, more accurate, and less costly than conventional
methods. It will also reduce manufacturing errors.

Hughes Missile Systems Group in Tucson, Arizona, has built a reputation for the
development and manufacture of sophisticated electronics. We have enhanced our
leadership in this field with these missiles: the electro-optical/laser/
infrared-quided Maverick, the radar-guided Phoenix, the wire-guided TOW, and now
the radar-guided AMRAAM. We have openings for microwave specialists, circuit
designers, hybrid microelectronic engineers, and production support test engi-
neers. Send your resume to Professional Employment, Dept. SE, Hughes Missile
Systems Group, P.0. Box 11337, Tucson, AZ 85734. Equal opportunity employer.

Creating a new world with electronics
[ Stk bkt A

[} 1
] )
. HUGHES
i 1
) )
L e P e
HUGHES AIRCRAFT COMPANY

For more information please write:
P.O. Box 11803, Los Angeles, CA 90291



BIG PICKIN’
ORANGE

See all the ways the Corning™ Orange Line of disposable
plastic labware helps you cultivate your tissue cultures. TISSUE CULTURE FLASKS
Pick 25, /5, or 150 cm? capacity.

CELLVWELLS™ MULTIPEE \WELL PLATES Straight or canted neck. Wide neck
Choose the slice that’s just right for your work. for easy access. Orange plug cap seals
24, 96, or 96 half well design. Flat or round in the neck. Black phenolic cap seals
bottom. Sterile. Tissue culture treated or non- at the rim. (It's really an orange at
treated. With or without lid. Individual or bulk heart.) Optically clear polystyrene.
pack. Graduations for simple filling. Large
One-way lid with a ring for each well and raised marking spot for easier labeling
wells on the plate help prevent cross contamina-
tion. Uniform walls. Optically clear. Undistorted
microscopic viewing. Rank and file marki
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FROM THE

GROVE

NEW TUBES

Gamma radiation insures sterility
for Corning™ disposable plastic
centrifuge tubes. 15 and 50 ml poly-
styrene, 50 ml polypropylene. New
50 ml polypropylene tube is more
transparent to make your separa-
tions easier to see and do. New
orange rack is 2" deeper to hold
tubes more securely.

n Readers' Service Card

YOU GET MORE
FOR YOUR MONEY
FROM CORNING

SACKSY

Try the new Corning™ six-pack for 100
x 20 mm dishes. Just 10 dishes to a
sleeve means less chance of contami-
nation, easier handling, less waste.
Handy reusable carrier.

You can also choose 35, 60, or
100 mm dishes in standard 20/sleeve
packs.

BUY 3 CASES, GET 1 FREE! See cou-
pon below for details.
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AND MORE

See all the members of the Corning
Orange Line. 490 cm? and 850
cm? roller bottles, and these
cell culture support items:

16 x 125 mm culture tubes,

100 ml graduated cylinder,
250 ml container, and

250 ml autoclavable
Erlenmeyer

flask.

Circle Reader
Service Card #404.

MORE ORANGE

OJ Please send literature on the whole Orange

Line

I Id like to receive the ‘83 Corning catalog

Mail coupon(s) on letterhead with name, title,
address. Science Products, Corning Glass
Works, P.O. Box 1150, Elmira, N.Y. 14902.

The Most Trusted Tools Of Science
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World’s First 200kV Computer-Controlled
Transmission Electron Microscope H-800

Never before such power, such control, and such easy operation.
The Hitachi H-800 TEM is a revolutionary step forward in the field

of analytical electron microscopy, offering:

Ultrahigh Resolving Power

A unique objective lens provides crystal
lattice resolution of 1.02A, the world'’s
highest resolving power attainable with
any commercial electron microscope.
Magnification of 100~ 1,000,000X.

Full Computer Control

TEM recording couldn’t be easier; a
built-in computer allows automatic high
voltage operation, as well as optimum

CPU-Controlled TEM System

3 independent objective
stigmators

Objective stigmator
(ACC.Voltage Linked)
—J"_I'Operating mode switching
il Focus step linked with mag
‘Auto image brightness control

Optimum focus mode

Alignment mode

CPU

ROM
RAM

PERATION|
CONSOLE

43 7 HcAmERR

through focus
Automatic exposure

CRT data display

lens settings and beam conditions in any
mode, at the touch of a button. Zooming
in is handled with neither
image rotation nor inver-
sion, for instantaneous
photography with extreme-
ly high clarity and low dis-
tortion.

Variety of Analysis Modes
Besides TEM, STEM and
SEM analyses, the H-800's
normal geometry permits
both EDX and EELS spectro-
scopy without any change in
specimen position at all.

Superior Electron Gun

Hitachi’'s patented six-stage acceleration
system can operate at a maximum volt-
age of 200 kV and incorporates LaBg
emitters for improved gun brightness.

Unsurpassed Reliability

A battery of strict tests are applied to
each H-800 produced, including impact
tests, electric current overloads, and trial
under tropical ambient conditions.
Also, the mechanical systems have
been life-tested in prolonged and
demanding use.
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SCIENCE

The Third Stage of Research: Auditing

Two of the three stages of federally funded research at universities work
well. These are the selection process and the actual performance of the
research. The third, demonstration of financial accountability, has not
worked well in many cases. I think this disparity is the result of current
auditing procedures.

It does not have to be this way. The Department of Defense, for example,
long ago chose to place auditors full time on campuses for which it has audit
responsibility. These individuals learn about the conduct of science as they
review the spending that makes it possible. However, the approach of the
Department of Health and Human Services, which audits roughly 95
percent of the universities, has been to send in teams of auditors for an
intense scrutiny of the books every few years. This has frequently resulted
in very large set-asides or disallowances. The fact that settlements negotiat-
ed later have been a fraction of the recommended disallowances has done
little to ease the concern of some people in government that universities are
not handling the money well.

There are, however, some changes in the wind. Last fall DHHS awarded
22 contracts to large universities to try out a new approach, with coordinat-
ed audits to be carried out by public accounting firms and, where appropri-
ate, by university auditing staff working under approved guidelines. The
results of these experiments should be available this summer. The Office of
Management and Budget has created an interagency task force to see
whether this approach makes sense for all agencies that audit federal
research spending at universities.

Still unknown is what kind of guidelines or requirements will result. The
options range from a brief summary of critical elements to supplement
traditional auditing standards to a detailed manual of procedures spelling
out every move. Also unknown is how the various participants will respond.
For the university’s managers and nonfederal accountants, the change
means assuming greater responsibility for demonstrating financial account-
ability. It also involves a cost previously borne by the federal agency. For
nonfederal accountants there is the opportunity to conduct audits that
reflect a better understanding of the campus research environment than has
been the case with many federal audits over the past decade. The perspec-
tive brought by these accountants to the audit assignment will be a key
variable in the success of the new approach.

The role of federal financial and audit managers will remain crucial. They
will retain responsibility for assuring Congress and the public that federal
funds have been spent in accordance with the cost principles outlined in
OMB Circular A-21 and other relevant regulations. But the coordinated
approach entails ongoing consultation from the drafting of the audit plan to
the issuance of the audit report. My experience has been that differences
between the government and the universities arise less from cost principles
than from nonnegotiable interpretations of these principles by the federal
audit agency. The new approach can lessen this problem. It can also include
current reviews (eliminating the need for extrapolation, which involves
large financial stakes) and value prospective improvements over punitive
disallowances.

What can faculty do during this time of change? I think their most useful
contribution would be to ensure that the problems and perspectives of
experienced faculty researchers are understood by those planning and
conducting the audits. The review of research expenditures has become too
important to be left solely to the accountants. Faculty have long been key
participants in the peer review process and in directing the research itself. It
is time they joined in shaping the reviews of spending which have eroded the
university-government relationship in recent years. The next year or two
will show whether all the participants make use of this opportunity.
—JOSEPH S. WARNER, Director, Grant and Contract Administration, Yale
University, New Haven, Connecticut 06520



The Axiomat’s i image handler

See what just this one module

can do for you

The diagram below traces just a few of
the possible light paths through the ob-
servation module of the unique Zeiss
Axiomat. You can route the light directly
to the cameras...or, with the 3 unique
prism carousels, you can manipulate it
in more ways than with any other micro-
scope. And, of course, the Axiomat

has no equal in stability, precision
engineering and optical quality.
Quality service-Expert dealers.

The great name in optics

West Germany |

Carl Zeiss, Inc., One Zeiss Drive, Thornwood, N.Y. 10594. (914) 747-1800.
In Canada: 45 Valleybrook Drive, Don Mills, Ontarlo M3B 2S6. (416) 449-4660.
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