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Morphology of the first ferroelectric 
polymer, poly(viny1idene 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- 
tricallv uolarized at hieh fields. See 
page i l  f5. [A. J .  ~ov inger ,  Bell Labo- 
ratories, Murray Hill, New Jersey 
079741 
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/The Acoustic Detection 
Scientists have studied m imostructu ral discon tinu ities in 
hCh-carbon steel since the early 1920s. 
By monitoring acoustic emissions, a materials research engineer at 
the General Motms Research Laboratories 
has arrived at a more detailed understanding of h m ~  one type 
ofdisamtinuity occurs. 
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been understood by metallurgists 
for more than fifty years, there 
is still no definitive explanation 

containing carbon in solid solu- for when or how it occurs. An 
tion, is quenched from a high engineer at the General Motors 
temperature. The martensitic Research Laboratories has devised 
transformation produces steel that an experiment that d@xts the mi- 
is hard and strong, but nonductile. crocracks as they occur, 
Through heat treatment, the steel The elastic energy released 
can be tailored to applications re- 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 acckpted of 
two current hypolfie;es-the "im- 

Although aspects of the mi- pingement modeln-asserts that 
crocracking phenomenon have microcracking is transformation- 

induced, t a k ' i  place due to the 
collision of martensite plates dur- 
ing the quench. The other madel 
maintains that microcracking 
occurs during the aging of mar- 
tensite after the plates have al- 
ready formed. The *aging m&l" 
suggests that thermal activation 
enables carbon atoms to rearrange 
themselves, producing localized 
stresses high enough to cause mi- 
cmmking. Dr. Shea's ongoing re- 
search into highcarbon martensite 
led him to believe that the aging 
hypothesis was important. He pro- 
mded to B e m i n e  if AE k- p % ~  
duced during aging. 

For his study, Dr. Shea chaw 
Fe-1.3%C steel, which undergoes 
mztrtemitbc t&@m during 
m c h i n g  a d  is known to forin 
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microcracks. To provide baseline because this process does not take 
data, control specimens of 304 place in the composition studied. THE - 

stainless steel and SAE 4140 steel "These results demonstrate M A S  
were put through the same proce- conclusively," says Dr. Shea, "that BEHIND 
dures as the test composition. microcracking occurs during the 
When quenched, 304 stainless steel aging of highcarbon martensite, THE 
produces no martensite, and SAE thereby providing support for the 
4140 forms a lowcarbon martensite less accepted of the two models. 

WORK 
Dr. Michael Shea 

which has a lath-type morphology, "The next challenge," he con- is a S taf f  Re. 
and generally does not tinues, "will be to quantify the rel- search Engineer 

ative contributions of both in the Metallur- 
models-impingement and aging- gy Department 
in an effort to determine which, in at the General NAUwra nebedlLI1 

PECIMENS of the three com- fact, is the more important mecha- Laboratories. 
positions were quenched to nism, thus furthering our under- Dr. Shea received his under- 

-196°C and then slowly heated to standing of microcrack formation. graduate and graduate degrees in 
room temperature. Acoustic mea- Then, perhaps, we can more sys- metallurgical engineering from 
aurements were made beginning at tematically explore ways to mini- Michigan Technological Universi- 
DOC, at which point carbon atom mize microcracking." - . - ty, and his Ph.D. in materials 
mobility is sufficient to allow rear- - , .++' engineering from Rensselaer 
rangement processes to take place, r w  ww&j. $ ' 7 4  . I ._L!+.vt Polytechnic Institute. His thesis 
and continued for 45 minutes after ; *Zi'.,~ .. . . .. , 9 '  3r. concerned deformation and frac- 
the specimens had reached room , L >- " . .'-. . > A *  - ' ture of cesium chloride type super- 
temperature. No AE was recorded lattices. He joined General Motors 
for 304 stainless steel, and only a General Motors in 1971. 
alight amount for SAE 4140. The areas of metallurgical 
Significant emission, however, was research pursued by Dr. Shea at 
measured for the Fe-1.3%C steel General Motors include the m 
specimen during the entire testing . chanical properties of high-carbon 
period (see Figure 1). Since mar- steels, mechanically-induced trans- 
tensite had already formed during formation of austenite, and struc- 
the quench, these results support . 's' . ture/property relationships in 
the hypothesis that microcracking 

CIR;% , %u-maa 4 - . I* ', nodular cast iron. His exploration 
is produced during aging of the . - . -$ .  , ,+!, 

r .  -* L_.T of the microcracking phenomenon 
freshly-formed plates. Dr. Shea ,, in martensite was conducted with 
ruled out both slip and twinning as , -6. - t ' the help of instrumentation devel- 
sources of AE since the literature 5 * q 7  oped by GM colleague Dr. Douglas 
indicates that neither factor is r - . Harvey. 
significant during aging of mar- 
tensite below 40°C. The possibility 
that the AE resulted from isother- .;R r 
ma1 transformation of austenite to > '  1 - 

" ' r, - 7?z*.l ,  8 i 1 martensite could also be excluded - 
3 =--*.'* np a? I '. ' 4 --, fl 85 ' 
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ter] brings on its Control Data CYBER 
205." Later he hints that the European 
Center may well jump ahead agairi 
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 
comDuter 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 I. 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, Manches- 
ter University, Manchester, England MI3 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 I1 (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. 
Ipatief Laboratory, 
Department of Chemistry, 
Northwestern University, 
Evanston, Illinois 60201 

Erratum: In Thomas H. Maugh 11's Research 
News article "New agents active against herpes- 
viruses" (15 Apr., p. 292), Raymond Shinazi was 
incorrectly reported to have found that 2'-fluor0-5- 
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. 
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Vacuum-tube computers spanninq h a l f  an a c r e  of  f l o o r  space  w i l l  be rep laced  by 
modern computers t h e  s i z e  of two vendinq machines when North America's new a i r  
defense  system goes i n t o  opera t ion  l a t e - t h i s  year. Hughes A i r c r a f t  Company's 
J o i n t  S u r v e i l l a n c e  System w i l l  r ep l ace  aging SAGE (Semi-Automatic Ground 
Environment) and B U I C  (Back-Up I n t e r c e p t o r  Cont ro l )  systems. I t  w i l l  l i n k  U .S. 
Air Force s u r v e i l l a n c e  r a d a r s ,  c i v i l  a i r  t r a f f i c  c o n t r o l  r ada r s ,  and Canadian 
r a d a r s  i n t o  a shared  system. Seven r eg iona l  c o n t r o l  c e n t e r s  -- each equipped 
with t h e  smal le r  computers -- w i l l  monitor s k i e s  200 miles beyond North American 
borders.  An e igh th  c e n t e r  w i l l  monitor s k i e s  surrounding Hawaii. 

The U.S. Army w i l l  s ave  over $200 m i l l i o n  by using s imu la to r s  t o  t r a i n  t roops  t o  
use and r e p a i r  F i r e f i n d e r  weapon-locating radars .  The F i r e f i n d e r  d e t e c t s  and 
t r a c k s  enemy a r t i l l e r y  and mortar f i r e  with a penc i l - t h in  e l e c t r o n i c  beam. I t  
i n s t a n t l y  backplots  t h e i r  t r a j e c t o r i e s  s o  c o u n t e r f i r e  can be d i r e c t e d  with 
p inpoin t  accuracy. The F i r e f i n d e r  t r a i n e r  s imu la t e s  b a t t l e f i e l d  cond i t i ons  s o  
t roops  can l e a r n  t o  opera te  t h e  radar  without  using l i v e  a r t i l l e r y  f i r e  and 
without t ak ing  a r ada r  out  of deployment f o r  i n s t r u c t i o n .  Also, where only one 
s t u d e n t  could ope ra t e  an a c t u a l  r ada r ,  s i x  s t u d e n t s  can t r a i n  a t  once under t h e  
c o n t r o l  of one i n s t r u c t o r .  Hughes b u i l d s  t h e  F i r e f i n d e r  r a d a r s  and t r a i n e r s .  

Mexico w i l l  i n augura t e  a n a t i o n a l  communications s a t e l l i t e  system i n  1985 with 
t h e  launch of two Hughes s p a c e c r a f t  from NASA's space s h u t t l e .  The s a t e l l i t e s  
w i l l  c a r ry  advanced telecommunications s e r v i c e s  f o r  t h e  e n t i r e  country.  P l ans  
i nc lude  educa t iona l  and commercial TV programs, t e lephone  and f a c s i m i l e  s e r v i c e s ,  
and da t a  and bus iness  t ransmissions.  Mexico now l e a s e s  communications capac i ty  
on two o t h e r  Hughes s p a c e c r a f t  -- an I n t e l s a t  IV from t h e  I n t e r n a t i o n a l  Telecom- 
munications S a t e l l i t e  Organizat ion and a Westar from Western Union. There a r e  
157 s a t e l l i t e  rece iv ing  s t a t i o n s  ope ra t i ng  throughout Mexico. 

Paper less  planning is makinq i ts debut t o  gu ide  assemblers  with step-by-step 
i n s t r u c t i o n s  f o r  manufacturing e l e c t r o - o p t i c a l  hardware. Color video monitors  
having twice  t h e  q u a l i t y  of home TV sets a r e  rep lac ing  t h i c k  planning books a t  
Hughes. The monitors a r e  used i n  conjunct ion with video d i s c s  t h a t  hold up t o  
50,000 f u l l - s i z e  co lor  p i c t u r e s ,  each equiva len t  t o  one s h e e t  of planning. The 
d i s c s  s t o r e  three-dimensional computer g r aph ic s  or  s tandard  video. Assemblers 
can review stil l  images or sequences showing how a product is t o  be b u i l t .  
Paper less  planning is f a s t e r ,  more accu ra t e ,  and l e s s  c o s t l y  than convent iona l  
methods. I t  w i l l  a l s o  reduce manufacturing e r r o r s .  

Hughes Mis s i l e  Systems Group i n  Tucson, Arizona, has  b u i l t  a r epu ta t i on  f o r  t h e  
development and manufacture of s o p h i s t i c a t e d  e l e c t r o n i c s .  We have enhanced our 
l e a d e r s h i p  i n  t h i s  f i e l d  with t h e s e  missiles: t h e  e l e c t r o - o p t i c a l / l a s e r /  
infrared-guided Maverick, t h e  radar-guided Phoenix, t h e  wire-guided TOW, and now 
t h e  radar-guided AMRAAM. We have openings f o r  microwave s p e c i a l i s t s ,  c i r c u i t  
des igners ,  hybrid mic roe l ec t ron i c  engineers ,  and product ion suppor t  test engi- 
neers .  Send your resume t o  P ro fe s s iona l  Employment, Dept. SE, Hughes Mis s i l e  
Systems Group, P.O. Box 11337, Tucson, AZ 85734. Equal oppor tun i ty  employer. 

Creating a new woM wiih ekhonics r- - - - - - - - - - - - - - - - - -  
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HUGHES A I R C R A F T  C O M P A N Y  

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





NEW TUBES 
Gamma radiation insures sterili? 
for CorningTM disposable plastic 
centrifuge tubes. 15 and 50 ml pay- 
s ene, SO ml polypropylene, New 
5 "6 ml polypropylene tube is more 
transparent to make your separa- 
tions easier to see and do. New 
orange rack is 5/2* deeper to hold 
tubes more securely. 
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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: . , ,. 

' C  , 

'Wrahigh Resdving Power Superior Electron Gun Clearly, the Hitachi H-800 TEM is a wrld's 
unique objective lens provides crystal Hitachi's patented sixstage acceleration Prst in more wys tllan one. It's an outstanding 

lattice resolution of 1.02A, the world's system can operate at a maximum volt- example of the capabilities 
highest resolving power attainable with age of 2 0 0  kV and incorporates LaB, achieved in a full range of 
any commercial electron microscope. emitters for improved gun brightness. scientific instruments by 
Magnification of 100 - 1,000,000X. 

unsuv==dRdieMDdty 
Hitachi - AWorld LPader 

A battery of strict tests are applied to Full Computer Control 
TEM recording couldn't be easier; a each H-800 produced, including impact 
built-in computer allows automatic high tests, electric current overloads, and trial 
voltage operation, as well as optimum under tropical ambient conditions. 

CPU Controlled TEM sptm Also, the mechanical systems have 
- -  ' been life-tested in prolonged and 

demanding use. 

Clrcle No 217 on Readers' Sew~ce Card 
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SCIENTIFIC INSTRUMENTS rn NlSSEl SANGYO AMERICA, LTD. 
460 East Middlefield Road, Mountain View, CA 94043 U. S.A. Tel: (415) 969-1100 

mode, at the touch of a button. Zooming 'NISSEI SANGYO GmbH (Deutschland) West Germany' 021 1-45 
in is handled with neither 
image rotation nor inver- 

lens settings and beam conditions in any 'NISSEI SANGYO CANADA, INC . 416-675-5860 .NISSEI SANGYO CO , LTD England 0734-664149 

sion, for instantaneous 

of-- 

SEM analyses, the H-800's 
ma1 geometry permits 

~ o t h  EDX and EELS spectro- 
scopy without any change in 
specimen position at all. 
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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 
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