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MEASUREMENTEOMPUTATION: changing things for the better 

smart oscilloscope: It was Clear from the outset that the proposed 

The first instrument Could not realize the full potential of 

an introduction to the new microprocessor control if the scope were limited 

measurement" technology, to state-of-the-art single delayed sweep capability 
So the marriage was put off while our designers 
developed the technology for dual delayed sweep 
In the 1722, this new two-dot system operates 

Hewlett-Packard's "new measurement" tech- under microprocessor control to keep track of any 
nology radically changes the traditional relation- two events automatically, whether they originate 
ship between man and machine. It does so by on the same or different channels. 
giving the machine some of the intelligence pre- With its combined measurement and computa- 
viously supplied by the human operator. It creates tion capabilities, the 1722 is clearly in a class by 
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operations, detect and avoid procedural errors, oscilloscopes. It can make time interval measure- 
perform all the necessary computations, and ments more accurately than has ever before been 
directly produce the desired final answer. possible with an oscilloscope. The 1722 also 

As a leading manufacturer of both measurement avoids the numerous errors that can creep into 
and computation instruments, we know that conventional scope measurements: it never mis- 
it's possible to make many kinds of "smart" reads control settings, never misses events, and 
instruments-right now-through a marriage of its automatic lock-out systems prevent most 
separate measurement and computation instru- wrong interpretations. 
ments. And we know that such a marriage results The 1722's built-in computation provides 
in unique advantages that far outweigh its cost. final answers-directly, digitally, and auto- 

The new HP 1722A oscilloscope is a matically-for frequency, instantaneous voltage, 
recent case in point. Its development started, and relative amplitude measurements as well as 
typically, with a choice of candidates for the for dc voltage and time interval. 
marriage. For measurement, we chose our 1720A Priced at $4750*, the 1722A is ideally suited 
scope, a 1.3 nanosecond rise time, 275 MHz for clock phasing measurements in large com- 
bandwidth, dual-channel instrument; and for puter systems. It also easily qualifies for less 
computation, the digital microprocessor origin- demanding applications where its speed, con- 
ally developed for the HP-35 pocket-sized venience, and automation more than justify its 
calculator. moderately higher cost. 
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The scientific calculator that error message and refer you to an explanation in 
the operator's manual. "talks back" to you. The HP-46 performs arithmetic, statistical, 
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culate the mean and standard deviation of a series have come to expect from HP calculators: 200- 
of numbers, the printer lists each entry with + decade range, floating decimal, 10 significant 
symbol. After you push the .iii,4 key, it prints the digits, and computer-based logic with 4-register 
results in order, each calculation clearly labeled: operational stack. 
the number of entries (#), the standard deviation The HP-46 costs $675* including owner's 
(4), and the mean (x). manual, printer paper, and carrying case. 
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contents of its operational stack or its 9 address- For more information on these products, 
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you make a logical error in data entry or call for Road, Palo Alto, California 94304 
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stances and speculative recovery mecha- stability of this country should be based on 
nisms being assumed. One can only admire conservative judgments about the results 
the tremendous courage of investigators of exploring unknowns rather than on an- 
who pronounce their conclusions with con- ticipated materializations of plausible pos- 
fidence in spite of these almost frightening sibilities. 

MORRIs MUSKAT 
f rorn handicaps. Yet, before we accept these es- 

timates, it would be well- to examine how 2414 South Voss Road, 
I such exploratory expectations have fared Houston, Texas 77027 

in the past. 
?N The latest evaluation of the overall ex- References 

ploration statistics (1) confirms earlier 1. Oil Gas.!. 73,45 (19 May 1975). 

studies showing that in only one out of some 2. D. McNabb, ibid. 73,21(10 March 1975). 

50 new-field wildcat wells is as much as 1 

A million barrels of oil or its gas equivalent 
discovered. A specific example of recent Alexandering 
drilling failure, despite the best of hopes, is 
extensively described in an article in the After reading Tinbergen's reply to the 
Oil and Gas Journal (2): "Ten unsuccessful critics (Letters, 2 May, p. 401) of his views 
wildcats have badly wounded hopes for on autism, it came as something of a relief 
finding major reserves of oil and gas under to discover that my own researches on Al- 
the first crop of leases in the vast north- exander are likely to be spared the further 
eastern Gulf of Mexico.... the explor- benefits of his ethological approach. Still, 
atory opportunities remaining could at at the risk of encouraging any dormant 
best yield only a fraction of the reserves in- splrit of collaboration which may remain, I 
dustry expected from this Cretaceous-Ju- must point out that, through a typograph- 
rassic province." The hoped-for prize was ical error, an important line (indicated be- 
the huge Destin anticline structure, over low in italics) was dropped from my com- 
which an Exxon-Mobil-Champlin group munication to Science. "Now Tinbergen," 
acquired, in 1973, six tracts at a cost of I wrote, "devotes half of his Nobel Prize 
some $630 million, and on which it has speech to the promotion of a curative sys- 

rachoactlve lab lied ( H.. now drilled six noncommercial wells. tem which he identifies with the Alexander Surely this group must have applied the technique." It may be that the complete 

ractioa.ctive.fluore.scent.most sophisticated analytical and opera- sentence would have cleared up (as my en- 
3 14 tional exploration techniques known to the tire letter apparently did not) Tinbergen's 

labelled (Ffl'C with H or C) industry. A major discovery may yet result Alice-in-Wonderland puzzlement about my 

from further testing, but as of now, the gap views: (i) in his Nobel speech Tinbergen ap- 

* hi between opttmistic expectatlons and real- pears to be talking not about the Alexander 

.gh p.urity ity is wide indeed both psychologically technique-a form of kinesthetic reeduca- 

* 1 and financially. tion which I do indeed recommend in my 
high biologica activity There is widespread feeling that if we book (1, pp. xlv - xlvi) as effective for many 

only apply conservation measures and be- people, although not suitable (1, p. xxxi) for 
ava.liable.fra.in to.ck gin extensive exploratory drilling on the others-but instead about some form of 

continental shelves, we shall certainly find teopathic treatment or Esalen massage; (ii) 
the billions of barrels of oil needed to make he makes a number of specific curative 
us independent of foreign supplies by 1985. claims for the technique and these are claims 
Very little has been done to set up emer- which thus far have no scientific support. 
gency oil stockpiles or to get started on the The final passage of his reply to me does, 
development of both the technology and fi- however, indicate a welcome shift of posi- 
nancial structures required for alternative tion. Whereas Bernadette reporting the 

test sampleof 1mg energy sources, such as coal conversion, good news from Lourdes seems com- 
shale oil extraction, and environmentally paratively restrained next to Tinbergen in 
acceptable increased nuclear energy pro- the Alexander half of his Nobel address, he 
duction. But what if the shelf drilling now confines himself to the quite simple 

For clet.i led.info.rm.atlo.fl Ofl should turn up many more unproductive and jovial recommendation: "Alexan- 

Else.mt fa.mily.of.labe.lied "Destins" than expected? As it is, the only dering may be good for you why not give 

lectins write to certain new net domestic supplies we can it a try?" Tinbergen, it seems, is repeating 

EIsint Inc., 470 commercial Ave count on by 1985 are the 1 to 2 billion bar- the wisdom of the onetime label on the 
 SA.rels per day in 1977 or 1978, when the Lydia E. Pinkham bottle: "Recommended 

Palisades Park.N.J. 07.650w Alaskan pipeline is operating, and perhaps in conditions for which this preparation is 
Telephone (201) 4615406, 

flscint.GmbH.Freude.nberstrasse.27 500,000 more barrels per day from ex- adapted." 
EDWARD MAISEL 

62 wiesbad&n-schierstein, W. Germany panded secondary and tertiary recovery 
I (06121)2756, operations. It would be prudent to consider 250 West 57 Street, New York 10019 

To ephone new oil discoveries resulting from the pro- References 

Eiscint Ltd.. P.O.B. 5255.Haifa.lsrael posed federal offshore leasing program as 
Telephone 522516, Telex 4-654 unscheduled blessings. Policies to safe- 1. E. Maisel, Ed., The Resurrection of the Body: The 

Essential Writings of F. Matthias Alexander 
guard the national security and economic (Delta, New York, 1974). 
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the billions of barrels of oil needed to make he makes a number of specific curative 
us independent of foreign supplies by 1985. claims for the technique and these are claims 
Very little has been done to set up emer- which thus far have no scientific support. 
gency oil stockpiles or to get started on the The final passage of his reply to me does, 
development of both the technology and fi- however, indicate a welcome shift of posi- 
nancial structures required for alternative tion. Whereas Bernadette reporting the 

test sampleof 1mg energy sources, such as coal conversion, good news from Lourdes seems com- 
shale oil extraction, and environmentally paratively restrained next to Tinbergen in 
acceptable increased nuclear energy pro- the Alexander half of his Nobel address, he 
duction. But what if the shelf drilling now confines himself to the quite simple 

For clet.i led.info.rm.atlo.fl Ofl should turn up many more unproductive and jovial recommendation: "Alexan- 

Else.mt fa.mily.of.labe.lied "Destins" than expected? As it is, the only dering may be good for you why not give 

lectins write to certain new net domestic supplies we can it a try?" Tinbergen, it seems, is repeating 

EIsint Inc., 470 commercial Ave count on by 1985 are the 1 to 2 billion bar- the wisdom of the onetime label on the 
 SA.rels per day in 1977 or 1978, when the Lydia E. Pinkham bottle: "Recommended 

Palisades Park.N.J. 07.650w Alaskan pipeline is operating, and perhaps in conditions for which this preparation is 
Telephone (201) 4615406, 

flscint.GmbH.Freude.nberstrasse.27 500,000 more barrels per day from ex- adapted." 
EDWARD MAISEL 

62 wiesbad&n-schierstein, W. Germany panded secondary and tertiary recovery 
I (06121)2756, operations. It would be prudent to consider 250 West 57 Street, New York 10019 

To ephone new oil discoveries resulting from the pro- References 
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guard the national security and economic (Delta, New York, 1974). 
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THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presentation A generation ago, the practice of medicine was very often ineffective. Today, 

and discussion of important issues related to the advance- because of medical research, diagnosis and treatment are greatly improved. 
ment of science, including the presentation of minority or 
conflicting points of view, rather than by publishing only 
material on which a consensus has been reached. Accord- However, the government is now deeply involved in the financial and educa- tional sides of medicine, and a deeper involvement, including detailed manage- 
ingly, all articles published in Science-including editori- ment of treatment, is likely. We will probably witness episodes in which well-in- 
als, news and comment, and book reviews-are signed and 
reflect the individual views of the authors and not official tentioned but shortsighted governmental action leads to long-term destruction. 
points of view adopted by the AAAS or the institutions The academic community, which lives with wreckage resulting from the exer- 
with which the authors are affiliated. cise of federal power, should monitor developments in medicine closely. Inter- 

Editorial Board vention may become necessary. 
1975 

H. S. GUTOWSKY DONALD LINOSLEY The essence of the practice of medicine is in the interaction between patient N. BRUCE HANNAY RUTH PATRiCK and physician. In spite of the tools that have been invented or will be devised, DONALD KENNEDY RAYMOND H THOMPSON medicine will remain an inexact science. The best physicians are highly moti- DANIEL 13. KOSHLAND, JR. 

1976 vated, highly intuitive. There is no substitute for the conscience of the physician. 
ALFR D 13. BROWN FRANK PRESS If conscience and motivation are lost, little will be left. Current developments JAMES F. CROW FRANK W. PUTNAM are placing at hazard these key factors. 
HANS LANDSBERG MAXIN SINGER 
EDWARD NEY ARTHUR M. SOUIRES Intervention by the Congress and by the Administration has come because of 

Editorial Staff demands of the public that are based at least in part on unrealistic expectations 
Editor of what can be delivered in the way of patient care. The average person's con- 

PHILIP H. ABELSON cept of what is possible medically is conditioned by a memory of miracle drugs 
Publisher Business Manager and polio vaccine and by accounts of organ transplants and great new medical 
WILLIAM D. CAREY HANS NUSSBAUM discoveries. The public expects the best possible medical care but wants it deliv- 

Managing Editor ROBERT V. ORMES ered in the style of a generation ago-the doctor appearing at the home with 
Assistant Editors: ELLEN 13. MURPHY, JOHN 13. RINGLE black bag and stethoscope. Some medical problems can still be handled in the 
Assistant to the Editors: PATRICIA ROWE home, but to do justice to serious illness, the doctor must be able to employ a 
News and Comment: JOHN WALSH, LUTHER J. CARTER, full set of modern diagnostic aids and therapeutic equipment. The public also DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WAD 

CONSTANCE HOLDEN, BARBARA . CULLITON, SCHERRAINE has come to demand that physicians never make mistakes in technique or judg- MACK ment, as indicated by the current rash of malpractice suits. 
Research News: ALLEN L. HAMMOND, WILLIAM 0. Some of the complaints of the public are legitimate. One is the comparative 

METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. 
ROBINSON, GINA BARI KOLATA, FANNI GROOM scarcity of general practitioners or primary care physicians. The proliferation 

Book Reviews: KATH RN LIVINGSTON, LYNN MAN- of knowledge arising from research has made specialization in medicine seem FIELD, JANET KEGG necessary. Specialization has had the further effect of encouraging concentration 
Cover Editor.' GRAYCE FINGER of doctors in big medical centers. The result is geographical maldistribution, 
Editorial Assistants: MARGARET ALLEN, ISABELLA with rural areas and the ghettos suffering shortages of physicians. 
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YA LI SWIGART, ELEANOR WARNER The medical schools were treated to the carrot and stick approach. They were 

Guide to Scient(fic Instruments: RICHARD SOMMER put under pressure to increase enrollments and given the inducement of capita- 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- tion grants, that is, subsidies based on enrollment. To a degree, the treatment script ten Records and Member Records.' ANN RAGLAND has worked. Enrollment today lS about 60 percent above that of 7 years ago. 

Advertising Staff However, the graduates have settled in the areas that already enjoyed ample 
Director Production Manager 
EARL 3. SCH RAGO MARGARET ST RLING numbers of physicians. Instead of getting at root causes of the problem and of- 

Advertising Sales Manager: RlCHARD L. CHARLES fering substantial incentives to practice medicine in less desirable environments, 
Congress is now considering legislation that would force young doctors to spend 
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vancesci. Washington. Copies of "Instructions for overlooked. How will they affect the motivation and conscience of the physi- 
Contributors" can be obtained from the editorial office. 
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CORRESPONDENCE: Room 1740, 11 W. 42 St., New 
York, N.Y. 10036. Phone: 212-PE-6-1858. Adapted from a commencement address, Medical College of Wisconsin, 25 May 1975. 

6 June 1975, Volume 188, Number 4192 SCI E  

AMERICAN ASSOCIATION FOR Changing Climate for Medicine 
THE ADVANCEMENT OF SCIENCE 
Science serves its readers as a forum for the presentation A generation ago, the practice of medicine was very often ineffective. Today, 

and discussion of important issues related to the advance- because of medical research, diagnosis and treatment are greatly improved. 
ment of science, including the presentation of minority or 
conflicting points of view, rather than by publishing only 
material on which a consensus has been reached. Accord- However, the government is now deeply involved in the financial and educa- tional sides of medicine, and a deeper involvement, including detailed manage- 
ingly, all articles published in Science-including editori- ment of treatment, is likely. We will probably witness episodes in which well-in- 
als, news and comment, and book reviews-are signed and 
reflect the individual views of the authors and not official tentioned but shortsighted governmental action leads to long-term destruction. 
points of view adopted by the AAAS or the institutions The academic community, which lives with wreckage resulting from the exer- 
with which the authors are affiliated. cise of federal power, should monitor developments in medicine closely. Inter- 

Editorial Board vention may become necessary. 
1975 

H. S. GUTOWSKY DONALD LINOSLEY The essence of the practice of medicine is in the interaction between patient N. BRUCE HANNAY RUTH PATRiCK and physician. In spite of the tools that have been invented or will be devised, DONALD KENNEDY RAYMOND H THOMPSON medicine will remain an inexact science. The best physicians are highly moti- DANIEL 13. KOSHLAND, JR. 

1976 vated, highly intuitive. There is no substitute for the conscience of the physician. 
ALFR D 13. BROWN FRANK PRESS If conscience and motivation are lost, little will be left. Current developments JAMES F. CROW FRANK W. PUTNAM are placing at hazard these key factors. 
HANS LANDSBERG MAXIN SINGER 
EDWARD NEY ARTHUR M. SOUIRES Intervention by the Congress and by the Administration has come because of 

Editorial Staff demands of the public that are based at least in part on unrealistic expectations 
Editor of what can be delivered in the way of patient care. The average person's con- 

PHILIP H. ABELSON cept of what is possible medically is conditioned by a memory of miracle drugs 
Publisher Business Manager and polio vaccine and by accounts of organ transplants and great new medical 
WILLIAM D. CAREY HANS NUSSBAUM discoveries. The public expects the best possible medical care but wants it deliv- 

Managing Editor ROBERT V. ORMES ered in the style of a generation ago-the doctor appearing at the home with 
Assistant Editors: ELLEN 13. MURPHY, JOHN 13. RINGLE black bag and stethoscope. Some medical problems can still be handled in the 
Assistant to the Editors: PATRICIA ROWE home, but to do justice to serious illness, the doctor must be able to employ a 
News and Comment: JOHN WALSH, LUTHER J. CARTER, full set of modern diagnostic aids and therapeutic equipment. The public also DEBORAH SHAPLEY, ROBERT GILLETTE, NICHOLAS WAD 

CONSTANCE HOLDEN, BARBARA . CULLITON, SCHERRAINE has come to demand that physicians never make mistakes in technique or judg- MACK ment, as indicated by the current rash of malpractice suits. 
Research News: ALLEN L. HAMMOND, WILLIAM 0. Some of the complaints of the public are legitimate. One is the comparative 

METZ, THOMAS H. MAUGH II, JEAN L. MARX, ARTHUR L. 
ROBINSON, GINA BARI KOLATA, FANNI GROOM scarcity of general practitioners or primary care physicians. The proliferation 

Book Reviews: KATH RN LIVINGSTON, LYNN MAN- of knowledge arising from research has made specialization in medicine seem FIELD, JANET KEGG necessary. Specialization has had the further effect of encouraging concentration 
Cover Editor.' GRAYCE FINGER of doctors in big medical centers. The result is geographical maldistribution, 
Editorial Assistants: MARGARET ALLEN, ISABELLA with rural areas and the ghettos suffering shortages of physicians. 

BOULDIN, ELEANORE BUTz, MARY DOREMAN, SYLVIA 
EBERHART, JUDITH GIVELBER, CORRINE HARRIS, NANCY Without adequate analysis, someone dreamed up the theory that the cure for HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, such shortages was to increase the output of the medical schools. It was rea- MARGARET LLOYD, ERIC PoGGENPoHL, JEAN ROCK- soned that some of the excess doctors would spill over into the shortage areas. WOOD, LEAH RYAN, LOIS SCHMITT, RiCHARD SEM1KLOSE, 
YA LI SWIGART, ELEANOR WARNER The medical schools were treated to the carrot and stick approach. They were 

Guide to Scient(fic Instruments: RICHARD SOMMER put under pressure to increase enrollments and given the inducement of capita- 
Membership Recruitment: GWENDOLYN HUDDLE; Sub- tion grants, that is, subsidies based on enrollment. To a degree, the treatment script ten Records and Member Records.' ANN RAGLAND has worked. Enrollment today lS about 60 percent above that of 7 years ago. 

Advertising Staff However, the graduates have settled in the areas that already enjoyed ample 
Director Production Manager 
EARL 3. SCH RAGO MARGARET ST RLING numbers of physicians. Instead of getting at root causes of the problem and of- 

Advertising Sales Manager: RlCHARD L. CHARLES fering substantial incentives to practice medicine in less desirable environments, 
Congress is now considering legislation that would force young doctors to spend 

Sales: NEW YORK, N.Y. 10036: Herbert L. Burklund, 11 2 years in what amounts to indentured servitude. Moreover, the medical schools 
W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. 07076: C. now rightly fear that capitation will either be eliminated, causing severe finan- 
Richard Callis, 12 Llnami Lane (201-889-4873); CHICAGO, 
ILL. 60611: Jack Ryan, Room 2107, 919 N. Michigan Ave. csal distress, or be used as a weapon against the students. One form this action 
(312-DE-7-4973); BEVERLY HILLS, CALIF. 90211: Winn may take is government-imposed quotas on the number of specialists that may Nance, 11 N. La Cienega Blvd. (213-657-2772); DORSET, 
VT. 05251: Fred W. Dieffenbach, Kent Hill Rd. (802-867- be tralned. Is the government so wise and foresighted that it can mandate in- 
5581) telligently how many scientific specialists of any kind there should be? 

Medicare and Medicaid have also given the government financial power EDITORIAL CORRESPONDENCE: 1515 Massachu- which seems destined to be used to regulate all phases of medical practice. Such 
setts Ave., NW, Washington, D.C. 20005. Phones: (Area 
code 202) Central Office: 467-4350; Book Reviews: 467- details as the length of stay in hospitals are to be prescribed. There is danger 
4367; Business Office: 467-4411; Circulation: 467-4417; that procedures will be standardized and routinized to such an extent that the 
Guide to Scientific Instruments: 467-4480; News and Com- 
ment: 467-4430; Reprints and Permissions: 467-4483; Re- quality of the practice of medicine will decline. 
search News: 467-4321; Reviewing: 467-4443. Cable: Ad- In these momentous developments, the most important factor of all is being 
vancesci. Washington. Copies of "Instructions for overlooked. How will they affect the motivation and conscience of the physi- 
Contributors" can be obtained from the editorial office. 
See also page xv, Science, 28 June 1974. ADVERTISING clan? -PHILIP H. ABELSON 
CORRESPONDENCE: Room 1740, 11 W. 42 St., New 
York, N.Y. 10036. Phone: 212-PE-6-1858. Adapted from a commencement address, Medical College of Wisconsin, 25 May 1975. 



Western Electric 
Reports: 

O pera stars have shattered a 
glass by singing at its reso- 
nantfrequenCy.The phenom- 

enon: Acoustic standing waves in the oO0 "'< 

glass can exceed its breaking strength. 
Acoustic waves can also be set up by internalv' :2Li The Beam Lead Bonder 

metallurgical processes. For example when e ,, ,  attaches an integrated circuit 

a material is strained beyond its elastic '""' '' - CrackBateCtor(to the leftof 

limit,itemitsa"cry."This characteristic - ' .  4" 

signal, called astress wave2 was observed ltli'4, 1'-" ' 

by Bell Labs' scientists in 1948. 
Now Western Electric engineers have 2 

applied acoustic techniques to non- 
destructive testing of materials used in the 
manufacture of Bell System telephone 
equipment. Many manufacturing operations, 
such as drilling,welding and thermocompression 
bonding, place materials under a great deal 
of stress, which may lead to cracking. 

For example, when silicon integrated circuits 
are bonded to their ceramic mounts, the ceramic 
may sustain very small "microcracks.' While .-  'i ' Macoust/c sensor, 

that may be of no immediate consequence, it can SENSOR attached to the base otthe 
AMPLIFIER lead to failure years later, when moisture accumulated  ;::;:p FILTER .. bonder,detects the sound 

in the microcracks may disrupt circuitry. Detecting  ./.:#4  '', sos....'.;, ota micro crack. 

microc racks with a microscope or by destructive ' ,'S::i.ik'hr2r' A..7.7it/itil' 

sampling is both costly and tedious. TOTALIZER RTOR 

Western Electric's Engineering Research 
Center has developed the bold idea of detecting 
microcracks by listening to the sound of the bonding  .41. ' '9 
process.The "cry" of the unit being bonded is COMPARATOR THRESHOLD hie'J 

compared to sounds normally emitted  .r' '. 4.  

during a satisfactory bond. Anything outside GO NO GO  
the normal range indicates microcracking. "  :4. w 

The process can detect m idroc racks smaller Thresholds were determined experimentally 

than a thousandth of an inch. at the Engineering Research Center 
A go/no go signal tells the operator 

Benefit: N/Ion itori ng stress wave whether to acceptor reject the unit 
sounds has made possible real-time, 
non-destructive testing of ceramic 
substrates on the production line, 
to help ensure that each circuit 
will give years of uninterrupted 
service to Bell System users. 

? 

Western Electric 

We're part of the Bell System. 
We make things that bring people Closer. 



AAAS 

announces 

THE '75 MEMBERSHIP DRIVE 

A t a time when science and its role in human affairs is being scrutinized 
more closely than ever before . . . when inflation and sharply rising 

costs in all areas are affecting organizations and institutions as well as 
individuals... 

We at AAAS are reaching out... 

for new members... 

for new ideas... 

for a wider base of support 

so that we can remain a dynamic force within the scientific and technical 
community! 

AND WE'RE COUNTING ON YOU, 
OUR ACTIVE MEMBERS, TO HELP! 

In the near future you will receive a letter from AAAS explaining the '75 

Membership Drive and asking you to take just a few minutes of your time 
to participate. 

*If you are one of our active members... 

* If you have more than a casual interest in AAAS, its progress and 
goals... 

* If you want to do something to help... 

then watch for the arrival of our letter and take part in the '75 Membership 
Drive! 

AMERICAN ASSOCIATION for the ADVANCEMENT of SCIENCE 
1515 Massachusetts Avenue, N.W. 

Washington, D.C. 20005 
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Ba 
25 

new. 
informative... 

thought-provoking... 
A carefully selected group of audiotapes from the 1975 
AAAS Annual Meeting is now available! Whether or not you 
attended the meeting, you will find these recordings an ex- 
cellent addition to your listening library, presenting timely 
discussions in such critical areas as environment and ecol- 
ogy... land use, food production, and human population 
energy and transportation ... urban policy and planning 
health policy and research . . . understanding human be- 
havior . . . Check the list of available cassettes for topics 
that may be of special interest to you. 

SCIENCE 195-75 Food, Population, and the Environment 
(I-Ill). A discussion of the complex strategy of 

and human food research and management, indicating the need for an increase in the absolute levels of 
imagination food, feed, and fiber (our renewable resources) 

189-75 Information Technology and lndividual with the most efficient utilization of nonrenew- 
Privacy (I). Status report on the convergency of able resources. 
law with science and technology in the area of 
individual privacy. 196-75 Energy and Societal Development (I). 

AAAS Public Lecture by Chauncey Starr (Presi- 
201 -75 New Ideas Toward Metric Conversion for dent, Electric Power Research Institute, Palo 
the Public (II only). The implications of a change Alto, California). 
to the metric system and the effects of such a 
change on everyday activities. 197-75 Electrical Responses of Plants to Ex- 

ternal Stimuli (I). An exploration of what is known 

and human about "primary perception" in plants and a look at recent claims that plants respond electrically 
environment to human thoughts and emotions. 

190-75 The Future of Cars: Energy, Environment, 
and Economics (l-IV). A discussion of auto-emis- 200-75 The Food-Energy Relationship (I). A look 
sion, power-plant and energy options, including at some questions of national and global interest 
near-term (1976-1980), medium-term (1980-2000), and policy that are affected by the interrelation- 
and long-term alternatives. Regulatory aspects ship of food and energy problems, and the impact 
also are discussed. of this relationship of U.S. foreign policy. 
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202-75 Are There Thresholds in the Effects of ... and the 
Pollutants on Health? (I). A discussion of the metropolis 
need for restrictions to insure a reasonable level 193-75 Urban Medical l?roblems (I). Reports on 
of pollutants consistent with health levels of a 
variable population, and ways to establish such major medical problems of urban communities, 
restrictions. including alcoholism and drug abuse; also dis- cusses the availability of care for acute health 

problems and the cost of hospital car 
.and human 
health 194-75 Primary Health Care in the Urban Coin- 

191-75 Aging and Quality of Life (I). A look at munity (I). The availability, quality, and cost of 
the quality of life in the later years as it may be medical and health care in urban communities is 
associated with social, environmental, and be reviewed. Contemporary programs are discussed 
havioral variables, and the relationship of these and future directions of the federal government, 
variables to survival into the later years. city health departments, private-prepaid group 

practices, medical schools, and foundations are 
192-75 Application and Misapplication of Find- also reviewed. 
ings in Parapsychology (I). A review of the diffh 199-75 The City and the Sea (I). Discusses the 
culties, both theoretical and practical, that have 
arisen with basic research in this area, a discus- complex relations between sea and city, as well 
sion of research that shows some promise of as the unique situations and problems of maritime 
eventual applicability, and a look at the concept cities. Five case histories are presented. 
of teaching psychic abiilty. 

198-75 Genetics and Humanity (I-Il). Focuses on 
a number of social and ethical problems which [The hyphenated numbers preceding the sympo- 
the recent rapid increase in our knowledge of sium titles identify each title by tape number (pre- 
genetics has made quite pressing - the rights of ceding the dash) and by year of taping (after the 
individuals and the needs of society relative to dash). Roman numerals following the titles desig- 
genetic screening; the plight of the carrier of nate the number of sessions in each symposium.] 
genetic defects; the implications of genetic engi- 
neering. Prices: Single session symposium, $19.95 

Multi-sessions, $19.95 for first session; 
204-75 Perceptual 5ystems: Images, Hallucina- $16.95 for each additional session of the 
tions, and Dreams (I). Discussions among psycho- same symposium. 
analysts and psychologists working with per- Approximate length of a single session is 
ceptual and fantasy-image formation. 3 hours. 

Please send me the following cassette tapes: 

Tape No._________ Session No. Tape No.____________ Session No.__________ 
Tape No. ____________ Session No. Tape No. ___________ Session No.___________ 

H Check or money order enclosed H Please bill me 
(payable to AAAS --no cash) (subject to $1.50 handling charge) 

Allow 3 to 4 weeks for delivery. 

NAME 

ADDRESS 

CITY______________________________________________ STATF ZIP CODE__________ 

LII Please send me a complete listing of AAAS audiotapes. 

a  Department AT-75 
American Association for the Advancement of Science D 5 1515 Massachusetts Avenue, N.W. 
Washington, D.C. 20005 

SCIENCE VOL. 188 1006w 



- ENERGY: USE, CONSERVATION, AND SUPPLY 

/ For the scientist, for the engineer, for everyone concerned with the profound 

and far-reaching effects of energy problems... 

AAAS is pleased to announce the availability of a new publication-ENERGY: 
Can we cope with the profound Use Conservation, and Supply, a collection of enduring and readable articles 
and far-reaching effects of the 
energy prohiems we face-for the designed to help the individual seeking to understand the energy problems we 
next month, the next ycar, and face and looking for practical solutions to these problems. 
even for decades to come? Can 
we find practical solutions to ENERGY: Use, Conservation, and Supply is a compendium of articles that origi- 
these prohlems? Whether you are 
concerned with the technical as- nally appeared in Science during 1973-1974. Together, these articles present 
pects of energy prohlems or just an interesting and informative look at energy problems as they affect and are 
interested in gaining a hetter on- affected by people and institutions, by existing and potential resources, and by 
derstanding of the overall issues, 
your reading lihrary will he en- developing technologies. Whether you intend it for personal use or for Ll5 in 
riched hy the addition of these classroom or seminar-type settings, ENERGY: Use, Conservation, and Supply 
AAAS puhlications. To order your 
personal copies, simply use the will be a valuable addition to your library. Available in your choice of paper- 
form helow. bound or casebound editions. 

Edited and with an introduction by Philip H. Abelson 

Please send me: ENERGY: Use, Retail price: $12.95 casebound; $4.95 paperbound 
Conservation and Supply AAAS member price, prepaid: $11.95 casebound; $4.45 paperbound 

______ casebound copies. 
Retail, $12.95; AAAS mcmber, 

prepaid, $11.95. 
paperhound copies. 

Retail, $4.95; AAAS rnemher, pre- ENERGY AND THE FUTURE 
paid, $4.45. 

ENERGY AND THE FUTURE Now in its third printing, this authoritative book is a valuable resource for any- 
___ casehound copies. one wishing to explore the scientific and technological basis of the energy 
Retail, $9.95; AAAS member, pre- dilemma. It surveys current and future sources of energy, describes the relevant 

paid, $8.95. 
___- paperbound copies. technologies, assesses their potential impact on the environment, and identifies 
Retail, $4.95; AAAS member, pre- the technical obstacles to their development. 

paid, $4.45. 

Checkormoneyorderenclosed Specific topics discussed include: energy from fossil fuels; coal gasification; 
(payable to AAAS---no cash) combined-cycle power plants; magnetohydrodynamics; nuclear energy; pro's 

 Please bill me and con's of nuclear power; breeder reactors; alternative energy sources; 

Name ____________-__- geothermal energy; solar energy: thermal conversion and photovoltaics; re- 

Address__________________ newable fuels from wastes; fusion magnetic containment; laser-induced 

Citw- ________ fusion; energy transmission; transmission lines; fuel cells; hydrogen, the ulti- 
mate fuel; energy conservation; efficiency of nergy use; energy needs and 

St te. Zip conservation policy; research priorities and energy policy. 

Send to Dept. EB-] 
AMERICAN ASSOCIATION forthe By Allen Hammond, William Metz, and Thomas Maugh II 
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