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"The eternal mystery 

of the world is its 
comprehensibility." 

- Einstein 

To help you understand the world through 6. ADVANCES IN THE PHYSICAL 
science, the AAAS-the largest general AND LIFE SCIENCES 

Speaking scientific organization in the United Charles P. Dr. Mark Kac, Dr. Charles Price, Dr. 

series of audiotapes. 7. ADVANCES IN THE OCEAN 
Designed for listening in the home and SCIENCES 

Mr. E. W. Seabrook Hull, Dr. John L. of Science the classroom,  conver- UNDERSTANDING OF 

scientists discussing today s problems. SCIENCE 
These conversations, narrated by Edward Dr. Margaret Mead, Mr. Peter Hackes, 
Edelson, science writer for the New York Dr. Paul B. Sears 
Daily News, and Mitchell Krauss of 9. TECHNOLOGY TODAY 
WNET-TV in New York, will be of inter- Dr. J. E. Goldman, Dr. J. Herbert 
est to the scientist wanting to keep up-to- Holloman 
date in other fields. To the student. To 10. THE FINITE EARTH 

Dr. Athelstan Spilhaus, Dr. Arthur libraries. To the general listener. Kantrowitz, Mr. Daniel J. Fennell, Mr. 
The audiotape cassettes, for playback on Herman Kahn 
standard cassette machines, are packaged 11. ADVANCES IN ASTRONOMY 
in an attractive vinyl binder. Dr. Herbert Gursky 

12. NOISE AND MUSIC 
Mr. F. Richard Moore, Mr. Paul B. 

I. DISCOVERING MARS Ostergaard 
Dr. Carl Sagan 

2. EVOLUTION AND THE DESCENT List price: $39.95 
OF MAN ($34.95 for AAAS members). 

Dr. Theodosius Dobzhansky, Dr. Ernst ___________________________________ 

Mayr, Dr. Elwyn Simons 
3. ADVANCES IN THE BEHAVIORAL Please send money order or check payable to 

Dr. Eric Lenneberg, Dr. Ward H. AAAS-No cash. Send to Dept. I 
Goodenough, Dr. Lionel Tiger Ne _____________________________ 

4. WHAT IS NEEDED FOR PEACE? 
Dr. Chadwick F. Alger, Dr. RichardA. Street ____________________________ 
Falk, Dr George W. Rathjens 

5. HEALTH CARE AND DELIVERY 
Dr. Walter J. Lear, Dr. Paul Friedman, 
Dr. H. Jack Geiger City State Zip 
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Some things are changing for the better. 

With the new HP-80, here's how easy it is 
to calculate the annual yield to maturity of a 
bond: 

Purchase date: 
March 15,1973 WWLWWW SAVE 

Maturity date: DATE 

March 15,2003 EL LII] EL EL EL EL EL EL U 

Coupon: 
ELE 

Presentvalue: EliEL U 

Yield (YTM): YTM 

With four data entries and six 
 t ItS ct2 keystrokes, you get the answer: 1.11 I(%) 

The fundamental formula in common use 
by the financial community for the same 
problem follows. Solving for p (price of bond 
expressed as a percent) is tough enough; 
care to figure m (annual yield to maturity) 
without a computer? 

100(a Nj150-b ___ _________ - 100 
zJ -' ___ (b/180) 

,' 180 , -1 i+\ (b/150) + L _ (1+ 

Now, a handful of fast solutions on a single problem. The price is $395 (U.S. only, 

to time-and-money problems. plus tax). If you're in business, you can't afford to be 

Most problems in business and finance are those without it. Write for full information. 
involving time and money calculations: computing 
bond prices, rate of return on investments, A better chance for the newborn. 
depreciation, and the like. 

Problems like these can take up to 20 minutes Each year in the U.S. alone, almost a half-million 
to solve, with constant referral to cumbersome tables. babies begin life with a physical or mental 
This means that there are numerous possibilities impairment. Yet most medical authorities agree that 
for error. a significant number of these tragedies can be 

Now, time and money calculations can be done prevented or mitigated, right now, by borrowing from 
quickly, easily and accurately with the HP-80, the hospital experience with patient monitoring 
financial counterpart of the shirt-pocket-sized HP-35 techniques that were developed for intensive care 
calculator used by thousands of scientists and units in cardiac, surgical and fetal care. 
engineers. For the neonate the greatest need is to 

The 9-ounce HP-80 has 40 specific capabilities monitor respiration continuously. All too frequently, 
built into its internal circuitry, which combine to the newborn baby stops breathing spontaneously 
perform more than 100 different financial calculations and unexpectedly - apnea, in medical terminology. 
involving a relationship between time and money. A nurse usually can revive him just by picking 
There's no need to remember complicated formulas him up or tickling his feet. But she must do so within 
or use tables. All necessary programs, including a 30 seconds or the infant runs a high risk of 
200-year calendar, are built into the HP-80's brain damage, even death. 
solid-state memory. Temperature and, in the high risk cases, blood 

You just enter the data, push a few keys, and pressure and EGG should also be monitored. 
read the answer - accurate to within the last penny Continuous monitoring not only helps prevent 
on a million-dollar transaction. disaster in the nursery crib, but also aids the 

Since it can perform most financial calculations pediatrician in his diagnosis and therapy. 
in about 10 seconds, a user can save up to 20 minutes Building on our decade of experience with 



Many people know us as an instrument manufacturer: 
we make more than 2,000 products for measurement, test and analysis. 
Others know us as a computer company: more than 
10,000 own our calculators and computers. We prefer to think 
that our business is to serve your measurement and computation needs. 

cardiac, surgical and fetal monitoring systems, HP Furthermore digital circuits are intentionally 
has recently introduced a compact new instrument designed with low output impedances to make them 
designed expressly for neonatal monitoring. A insensitive to noise... perhaps their greatest single 
plug-in module monitors respiration from a set of virtue. Unfortunately for circuit troubleshooters, 
skin electrodes that detect changes in transthoracic this means that each IC input is clamped in either 
impedance due to respiration; the same set of a high or a low logic state; hence the only way to 
electrodes can be used to monitor EGG and heart rate. perform a stimulus/response test on an IC has been 
A second module monitors temperature to 0.1 0 to unsolder its input lead before injecting a test 
Both display the measurement in large red numbers pulse and observing the output. 
that are easily read even in nurseries without a We're happy to report that things have changed 
central station; they have adjustable alarms, visual for the better in the world of digital logic testing, with 
and audible, to alert the nurse in case of trouble. The HP's IC Troubleshooters. 
neonate monitor with respiration and temperature First there's the Logic Clip which instantaneously 
plug-ins is priced under $2000 and is completely indicates the logic state of all 14 or 16 nodes on an 
compatible with HP's extensive ICU line. A complete IC without cables or power connections. Or the Logic 
description is available on request. Comparator which compares an in-circuit test IC 

with a duplicate IC known to be good and identifies 
any dissimilarities. 

For testing individual IC nodes, there is a 
How to live happily in an series of Logic Probes covering the various IC families which immediately indicate logic states increasingly digital world. and pulse activity. New partner to the Logic Probes 

is the Logic Pulser which automatically injects a Most electronic products have changed drastically single pulse that drives a logic-low node high 
in the last few years. Everywhere you look, digital and a logic-high node low for 300 nsec. These are 
logic is displacing the familiar analog circuitry. And an effective stimulus/response test team - 

you'll be deceived if you believe that trouble- without unsoldering leads and despite low IC 
shooting these new products is the same as it was output impedances. 
before the advent of the ubiquitous integrated We've told the full story in an easy-to-read 
circuit (IC). There are at least two important booklet that's yours for the asking. 
differences. 

In the first place, you can easily check if any 
of the discrete components in an analog circuit is 
functioning properly by testing its input and output 
leads, usually two or, at worst, three. In a digital 
circuit, on the other hand, each IC has 14 or 16 leads For more information on the products described in 
and you may need to know what's going on at all these pages, fill out the coupon or write to: Hewlett- 
the leads simultaneously. Packard, 1507 Page Mill Road, Palo Alto, Calif. 94304. 

HE WLETT PACKARD 

Sales, service and support in 172 centers in 65 countries. 

DD303 
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Please send me information on the following: 
f) HP-80 Business Calculator 
f) HP Neonate Monitor 
() IC Troubleshooters 
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Company 
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LETTERS PUT THESE TEXTS 

AAAS herbicide Assessment TO WORK 
* 0 Commission FOR YOU 

/ At the AAAS annual meeting in 

Washington, I received various requests t I E R R E T E I L H A RD D E 

 ""<' for information on the AAAS Ilerbi- CHARDIN'S PHILOSOPhY OF 

' Y' cide Assessment Commission (H AC). EVOLUTION by H. James Birx, 

AAAS/HAC-apparently the financially Canisius College, Buffalo. '72, 192 

 ' most ambitious single project ever in- pp., $9.75 

dertaken by the AAAS, and one with ARTIFICIAL CELLS by Thomas 
rather interesting public policy ramifi- Ming Swi Chang, McGill Univ., Mon- 

cations was established by the AAAS treal, Ganada. '72, 224 pp., 77 il., 5 

  ' Board of Directors at the AAAS annual tables, $16.00 
'  nieeting in Boston in 1969 (1). The FUNDAMENTALS OF CELL 

board appointed NI. S. Nieselson of PHARMACOLOGY edited by S. 

Ilarvard University as its chairman Dikstein, hebrew Univ., Jerusalem, 

and sole member (2); he in turn up- Israel. (26 Contributors) '73, about 

pointed me director of AAAS/IIAC 580 pp. (7 x 10), 150 it., 40 tables 
(3), in which capacity I served through- RUBELLA: First Annual Symposium 

out 1970. of the Eastern Pennsylvania Branch, 
During 1970, AAAS/HAC gathered American Society for Microbiology 

information, prepared a background edited by Ilerman Friedman, Albert 

paper, convened an international con- Einstein Medical J7enter, and James 

ference, and visited South Vietnam. E. Prier, Temple Univ. School of 

The AAAS /HAC investigation in South Medicine. Both of Philadelphia. (16 

Vietnam was carried out by Meselson ('ontributors) '73, 164 pp., 9 il., 33 

and me, as well as by J. D. Constable tables, $9.25 
of Massachusetts General Ilospital and PROBLEM SOLVING, SYSTEMS 

R. E. Cook of Yale University; S. L. ANALYSIS, AND MEDICINE by 

Popkin of harvard University also as- Ralph Raymond Grams, Univ. of 

sisted for a time (4). Minnesota Medical School, Minnea- 

The preliminary findings of AAAS/ polis. '72, 244 pp. (6 3/4 x 9 3/4), 106 il., 18 tables, $19.75 With Coin- 
LIAC were presented at the AAAS pan ion Volume . . SYSTEMS- 

Chicago meeting in 1970 (5). News ac- ANALYSIS WORKBOOK: Coordi- 

counts of these findings appeared in nated with the Textbook Problem 

L ii'E'L'tLZII?IJ? AAAS/HAC background paper and cine. '72, 72 pp. (6 3/4 x 9 3/4), 8 il., 

Science and elsewhere (6). Both the Solving, Systems Analysis, and Medi- 

preliminary report have been published 6 tables, $4.75 paper 

'5 ' (7), and several technical and popular MALNUTRITION AND RE- 
AUVIlIQtI Watering 

reports based on the AAAS/IIAC trip TARDED HUMAN DEVELOPMENT Systems have been published independently (8). by Sohan L. Manocha, Emory Univ., 
A final AAAS/HAC report is being Atlanta. Foreword by G. II. Bourne. 

prepared by Meselson and will be pub- '72, 400 pp., 20 il., 8 tables, $19.75 

lished in 1973 or 1974. 
For dependable, low-cost The prelimiiary findings of AAAS/ BIOLOGY OF MAMMALIAN 
watering of mice, rats, ham- IIAC and the accompanying publicity FERTILIZATION AND IMPLANTA- 

sters, rabbits, guinea pigs contributed to the termination of the TION edited by Kamran S. Moghissi 
and E. S. E. Hafez. (21 Contributors) 

and other small animals niilitary use of herbicides in South Viet- '72, 520 pp., 174 il. (11 in full 

nam (9); herbicides, however, have not color), 90 tables, $31.00 
LIFEGUARD "outside" watering been removed from the U.S. arsenal ORGAN REGENERATION IN ANI- 
with quick-change cage attach- (10). MALS: Recovery of Organ Regenera- 

ment gives immediate improve- Finally, the AAAS/HAC endeavors tion Ability in Animals by L. V. 
ment in small animal care 
Total dryness, positive safety, should not be confused with the similar Polezhaev, Academy of Sciences of 

superior sanitation and reduced ones of the NAS Committee on the the USSR, Moscow. '72, 200 pp., 
work load. Indeed, better animal Effects of Herbicides in Vietnam (11). 209 it., $14.00 
care at lower cost. Guaranteed ARThUR . WESTING 

satisfactory performance. Write Departnient of Biology, Wi,idhani 

or call. College. Putney, Vermont 05346 ChARLES C THOMAS 

.i3systems engineering References PUBLISHER 
A Div. of Atco Mtg. Co., inc. 

461 Walnut St., Napa CA 94558 1. D. Wottle, Science 167, 1151 (1970); AAAS 30 1-327 East Lawrence Avenue 
tinIl. 15 (No. 3), 7 119711). Springfield * Illinois 

Telephone: (707) 252-1622 2. Science 167. 37 (1970). 
3. Ibid., p. 1104. 62717 

_____________________________________________ 4. Ibid. 170, 42 (1970). 
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5. W. Bevan, ibid. 171, 7i0 (1971). 
6. P. M. Boffey, ibid. p. 43; T. Aaronson, 

Environment 13 (No. 2), 34 (1971). 
7. M. S. Meseison, A. H. Westing, 3. D. Con- 

stable, R. E. Cook, Congr. Rec. 118, 53226 
(3 March 1972). 
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Bull. 56 (No. 4), 4 (1971); R. E. Cook, Yale 
Alumni Mag. 34 (No. 8), 26 (1970-71); A. H. 
Westing, BioScience 21, 893 (1971); J. Forest. 
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The authors find horses represented high school. and that such skills are recover rather late. The Indo-European recon- requisite to success in most other col- 
struction ckqo- (Latin 'quits) is clear lege courses. The typical freshman 
and certain, but morphologically the English course is remedial in the com- 

purified gel word seems to be not a simplex, but a mon use of the term. Should students 
of something else. Nlore- therefore be denied credit? zones 

over, the noun is so-cilled hem tic The curricula in sciences and mathe- 
With conventional gel electrophoresis slem (Latin second declension); his is matics in most colleges is tightly articu- 

apparatus, recovery of undiluted sample recognized as representing a rath 'r re- lated. Yet students typically enter those 
components-or quantitation of them cent layer of noun formation in the pr& curricula at different points and for 
without denaturation is difficult or in- history of the Indo-European language. different reasons. For example, a stu- 
possible. By combining the separating The structural linguistic chronology dent might enter a sequence of calculus 
power of sieving gels with the zone strikingly parallels that indicated by courses at the intermediate level be- 
storage and retrieval convenience of the radiocarbon measurements. cause of prior background, luck on an 
density gradients, the ISCO ERIc P. IIAMP advanced placement test, poor advice, 
ELECTROSTACTM separator Department of Linguistics, University or sheer nerve. Does that make intro- 
greatly improves zone recovery, of Cliieu,t.o, Chicago. Illinois 60637 ductory calculus remedial? 

Most colleges require students. to 
TYPICAL SCAN OF GEL References 
ZONES COLLECTED IN develop some skill in a foreign Ian- 
DENSITY GRADIENT I, The taboo on eating goat observcd by the ouage. Yet many freshmen have already Roman priest of Jupiter see R. E. A. Pilmer, 

Ilooienaje a Antonio Tomor (Editorial redos, studied or learned a language. Students 
sample: 7.5 micrograms Nladrid. 972), pp. 341-3471 may reflc 't an oIled in a I 

Yeast-RNA older. more general abstitirnee. enr ypical introductory col- 
5s fraction ___________________ lege language course may be taking 
4s fraction ____________________ their first language instruction, want to 

4, learn a second or third language, have 
Remedial College Courses some previous background but are un- 

The ELECIROSTAC separator  able to handle more advanced work, 
tions a polyacrylamide gel above a su- In his editorial of 28 July 1972 (p. need the skill for further study, or are 
crose density gradient column. Sepa- 297), Arnold B. Grobman contends simply trying to meet a requirement. Is 
rated zones migrate from the lower sur- that disadvantaged students will be du- introductory foreign language study re- 
face of the gel downward into the den- cationally short-changed if they are medial? If so, for what category of stu- 
sity gradient, maintaining their isola- given college credit for "remedial dent? 
tion and relative positions. The zone is courses." Yet he nowhere defines such The concept of remediation is so 
then recovered by removing the courses other than by allowing the complex there seems only one way to 
ELECTROSTAC separator and pumping reader to infer that they are courses apply it in a nondiscriminatory way 
the gradient upward through a UV ab- which, if credited, lead to graduation to all students-define a remedial 
sorbance monitor, and then "on a basis different from that used course as one which prepares a student 
to a fraction collector. If for other college students." to pass an examination required of all 
scanning shows separation  Two points need to be made. First, applicants prior to their admission as 
to be incomplete, the gel  nearly every college student already is regular students. Only a definition such 

graduated on a basis different from that as this allows college officials to grant can be replaced for Q 
further electrophoresis .. of every other student. Students enter or deny credit without capriciously 
before fractionation The with a wide range of skills and interests, categorizing either certain students or 
sucrose can be dialyzed out That range increases as a result of the certain courses as disadvantaged. In 
to leave a purified fraction. . variety of individual abilities and the the absence of such a procedure, every 
The ELECTROSIAC separator thousands of individual choices made high school graduate should receive full 
permits a multiple approach every year by every student. Grobman college credit for every course taught 
to separation by allowing the posits a homogeneous student body and at the college. 
use of wide ranges of gel set of academic standards suddenly MARK BEACH 
characteristics and buffers, fragmented by the introduction of dis- University of Rochester, 
and has been demonstrated advantaged students. A more accurate Rochester, New York 14627 
to be particularly well model is one of a heterogeneous stu- 
adapted to the preparation dent body where disadvantaged students In an earlier editorial (29 Oct. 1971, 
of gel- separable fractions of slightly increase the variety. p. 457), I suggested that on several 
nucleic acids. For complete The second and more important campuses the result of the enrollment 
details send for literature point concerns the nature of courses of a significant number of disadvantaged which are frequently considered re- students could be described as a tend- and our current niedial. Almost every student, regard- ency toward a bipolarity of the student catalog, pat. pend. less of ability or background, takes at body. I think this a more useful por- 

least one such course. trayal than that of a slight increase in 
Most colleges require freshmen to the variety of a heterogeneous student 

INSTRUMENTATION take a basic course in expository writing, body. Remedial courses, therefore, may 
SPECIALTIES COMPANY Yet many faculty who teach freshman play a soniewhat different role on such 

BOX 5347 LINCOLN, NEBRASKA 68505 English courses believe that students canipuses than they did in the past. 
PHONE (402) 434-0231 TELEX 486453 shOLild have mastered writing skills in My editorial of 28 July was not ad- 
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COMPLIANT BONOING Ii 
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Slightly magnified, the pencil points to a beam-leaded cir- 
cuit chip which has been bonded to 16 gold conductors 
that converge on it. Within the silicon chip are dozens of 
microscopic transistors, diodes, resistors. 

When heat and pressure are applied to the compliant me- 
dium, it begins to deform around the gold-plated leads. 
Deformation of leads is controlled by the flow stress prop- 
erties of the medium. When the medium bottoms out, it Greatly magnified, we can see gold beam leads projecting 
stops the rain and the delicate metal parts are instantane- from a chip bonded to thin gold conductors on a thin 
ously and permanently bonded without damage. ceramic substrate. 

A new and better way to bond integrated circuits. 

Engineers at Western Electric's Engi- lead deformation in even the most compli- 
neering Research Center (ERC) and Allen- cated multiple bonding. It's no longer neces- 
town Works have come up With a revolution- sary to design and test complex bonding tools 
ary but simple solution to some very complex for each bonding job. 
circuit bonding problems. It's called com- Engineers at Allentown are working to 
pliant bonding. apply the process to large-scale manufactur- 

As in other solid state bonding methods, ing. They have developed the first production 
heat and pressure are used to bond tiny inte- machines using the process. These machines 
grated circuits to other components. (Some are now in growing use at Allentown and 
circuits have fifty or more delicate leads.) many otherWestern Electric plants. 

However, our process differs in a very Conclusion: Compliant bonding is tech- 
important way. ERC researchers added a nically and economically superior to other 
compliant or yielding medium between the solid state bonding techniques. Combined 
energy source and leads being joined. On with automated production, compliant bond- 
contact, the medium compresses and trans- ing promises reliable, high-speed production 
mits an equal amount of controlled, predict- of circuit packages. 
able bonding pressure to each lead. 

There are many advantages to this new 
technique. 

First, it is more reliable. Under heat and 

pressure, the compliant medium spreads the 

bonding pressure to all the leads uniformly. It ? automatically compensates for surface and lead irregularities. Strong, reliable electrical 
connections are assured for every lead. 

It is also more versatile.We can now bond Western LI.,L5I1J more than one circuit at a time, even with 
leads of different thicknesses or area widths. 
The compliant medium perfectly controls We make things that bring people closer. 
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