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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 ram 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 other Western 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 &estern Electric 
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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LETTERS technology where such projects were 
desired by local user groups (5). Our 

Weather Modification experience since, which shows that sub- 
stantial benefit can result for the re- 

OXY!M AT his report "Weather modification: search and operational programs from 
Colorado heeds voters in valley dispute" exchanges of information, has substan- 

THE ONLY (News and Comment, 29 June, p. tiated the validity of this position. ), Luther Carter states that there Carter makes no mention of the 
was "irony" in my simultaneous sup- data presented by the applicant, At- 

OXIDIZER port of the weather modification pro- mospherics, Inc., which showed that 
gram proposed by the (San Luis) Valley five official rainfall reporting stations of fbflMDIlT Growers, Inc., and of the National Hail the National Oceanic and Atmospheric 

THAT LAN statement indicates a failure to appre- experienced substantial positive 
Research Experiment (NHRE). This Administration in the San Luis Valley ANY SAMPLE 
ciate the important difference between partures from normal in July and Au- 
the decision processes involved in a gust, from 1967 through 1972, the years I N ANY FORM scientific experiment and those involved when weather modification programs 
in a user group's consideration of were conducted (6). An independent 

AUIUAIILALLY whether or not to employ weather analysis of the program by Grant et al. 
modification technology. (7) for the Colorado Advisory Commit- 

F OR 
For a scientific experiment, the point tee on Weather Modification and the 

LIOVID SCINTILLATION of view is that of a (properly) critical director of the Colorado Department of scientist for whom a high confidence Natural Resources was also offered at 
level (typically 90 percent or higher) is the hearing by the applicant. It showed 

CUUNIINLI necessary before apparent effects can a high probability that the positive pre- 
be accepted as real. User groups may cipitation anomalies were associated 
not be able to afford the luxury of wait- with the seeding and also documented 

A ing to solve their problems until the recent substantial increases in ground 
confidence level becomes that high. Such water pumping and surface water di- 
user groups have adequate justification versions. However, the report was not 
in asking for the use of available weath- permitted to be entered into the hear- 
er modification technology before coin- ing record because Grant was a mem- 
plete answers are available. ber of the Colorado Advisory Coin- 

I support the NHRE and its stated mittee on Weather Modification. 
goals of gaining increased understand- RICHARD A. SCIILEUS NER 
ing of hailstorms and developing prac- Institute of Atmospheric Sciences, 
tical methods for suppressing hail (1) South Dakota School of Mines and 
The NHRE has provided an oppor- Technology, Rapid City 57701 
tunity for increased understanding of 

* a  hailstorms (2) in far greater measure References * V V than is likely to be possible in any 1. National Center for Atmospheric Research, 
National Hail Research Experiment opera- 

commercially oriented program. How- tional plan, summer 1971" (National Center 

ever, the NHRE, in spite of the rela- for Atmospheric Research, Boulder, Cob., 
1971), p. 1. 

tively large scale of the program, can- 2. T. G. Kyle and w. R. Sand, Scien e 180, 

not be expected to field test all possible  1274 (1973). National Cenler for Almospheric Research, 
techniques for hail suppression. In- "Report of the 1st National Symposium on 
deed, background planning for the hail suppression" (National Center for At- 

ospheric Research, Boulder, Cob., 1965), 
NHRE provided for a "focus . . on p. 7. 

a a single seeding technique , A. Kosciclski, A. S. Dennis, 
aW m m w  intro-  96' Schleusener, I. Appi. Meteorol. 7, 1004 ducing M. R. Schock, J. Rech. Aunos. 6, 519 (1972); artificial hail embryos directly 3 R. Miller, Jr., and D. F. Cain, "The North 

uV!IUL into . . . the cloud" (3). A review of Dakota pilot project evaluation of data, 1972" 
 the results of other seeding procedures (Report 73-3, Institute of Atmospheric Sciences, 

that such procedures South Dakota School of Mines and Technology, strongly suggests Rapid City, 1973). 

can reduce damaging hail (4) R. A. Schlcusener, in U.S. Senate, Committee on Interior and Insular Affairs, Hearings be. 
WTELEDYNE My appearance at the Colorado hear- Iore the Subcom,niue on Water and Power IVITFDTFCUMIAhIF and at a prior public meeting in Resources (89th Congr., 2nd sess., 1966), pp.  ing 244-255. 

50 VAN BUREN AVE. Alamosa was at the request of Valley 6. D. S. WaIts, "Precipitation data for the Rio 
Grande Basin and four stations representative 

WESTWOOD, N.J. 07675 Growers, Inc., who asked me to review of the San Luis valley; National Oceanic 

TELEPHONE: 201 -664-7070 the experience gained in field experi- and Atmospheric Administration" (Applicants exhibit No. 29, public hearing, Colorado Dc- 
TELEX: 134-474 ments on the effects of cloud seeing partment of Natural Resources, Alamosa, 1973). 

on rain and hail. Recognizing the dif- 7. L. 0. Grant, G. Brier, P. W. Mielke, Jr., 
"An independent analysis of the weather modi- 

IN EUROPE: ferences noted above in the decision fication program in the San Luis Valley" 
(Report prepared for the Colorado Advisory 

S.A. 78370 PLAISIR, FRANCE processes involved, we are on record Committee on weather Modification and the 
Circle No. 86 on Readers' Service Cord as early as 1966 as supporting both ex- director of the Colorado Department of Natu- 

perimental programs and attempts at the ral Resources, Department of Atmospheric 
Sciences, Colorado State University, Fort Col- 

application of weather modification lins, 1973). 

798 SCIENCE, vot.. 181 

LETTERS technology where such projects were 
desired by local user groups (5). Our 

Weather Modification experience since, which shows that sub- 
stantial benefit can result for the re- 

OXY!M AT his report "Weather modification: search and operational programs from 
Colorado heeds voters in valley dispute" exchanges of information, has substan- 

THE ONLY (News and Comment, 29 June, p. tiated the validity of this position. ), Luther Carter states that there Carter makes no mention of the 
was "irony" in my simultaneous sup- data presented by the applicant, At- 

OXIDIZER port of the weather modification pro- mospherics, Inc., which showed that 
gram proposed by the (San Luis) Valley five official rainfall reporting stations of fbflMDIlT Growers, Inc., and of the National Hail the National Oceanic and Atmospheric 

THAT LAN statement indicates a failure to appre- experienced substantial positive 
Research Experiment (NHRE). This Administration in the San Luis Valley ANY SAMPLE 
ciate the important difference between partures from normal in July and Au- 
the decision processes involved in a gust, from 1967 through 1972, the years I N ANY FORM scientific experiment and those involved when weather modification programs 
in a user group's consideration of were conducted (6). An independent 

AUIUAIILALLY whether or not to employ weather analysis of the program by Grant et al. 
modification technology. (7) for the Colorado Advisory Commit- 

F OR 
For a scientific experiment, the point tee on Weather Modification and the 

LIOVID SCINTILLATION of view is that of a (properly) critical director of the Colorado Department of scientist for whom a high confidence Natural Resources was also offered at 
level (typically 90 percent or higher) is the hearing by the applicant. It showed 

CUUNIINLI necessary before apparent effects can a high probability that the positive pre- 
be accepted as real. User groups may cipitation anomalies were associated 
not be able to afford the luxury of wait- with the seeding and also documented 

A ing to solve their problems until the recent substantial increases in ground 
confidence level becomes that high. Such water pumping and surface water di- 
user groups have adequate justification versions. However, the report was not 
in asking for the use of available weath- permitted to be entered into the hear- 
er modification technology before coin- ing record because Grant was a mem- 
plete answers are available. ber of the Colorado Advisory Coin- 

I support the NHRE and its stated mittee on Weather Modification. 
goals of gaining increased understand- RICHARD A. SCIILEUS NER 
ing of hailstorms and developing prac- Institute of Atmospheric Sciences, 
tical methods for suppressing hail (1) South Dakota School of Mines and 
The NHRE has provided an oppor- Technology, Rapid City 57701 
tunity for increased understanding of 

* a  hailstorms (2) in far greater measure References * V V than is likely to be possible in any 1. National Center for Atmospheric Research, 
National Hail Research Experiment opera- 

commercially oriented program. How- tional plan, summer 1971" (National Center 

ever, the NHRE, in spite of the rela- for Atmospheric Research, Boulder, Cob., 
1971), p. 1. 

tively large scale of the program, can- 2. T. G. Kyle and w. R. Sand, Scien e 180, 

not be expected to field test all possible  1274 (1973). National Cenler for Almospheric Research, 
techniques for hail suppression. In- "Report of the 1st National Symposium on 
deed, background planning for the hail suppression" (National Center for At- 

ospheric Research, Boulder, Cob., 1965), 
NHRE provided for a "focus . . on p. 7. 

a a single seeding technique , A. Kosciclski, A. S. Dennis, 
aW m m w  intro-  96' Schleusener, I. Appi. Meteorol. 7, 1004 ducing M. R. Schock, J. Rech. Aunos. 6, 519 (1972); artificial hail embryos directly 3 R. Miller, Jr., and D. F. Cain, "The North 

uV!IUL into . . . the cloud" (3). A review of Dakota pilot project evaluation of data, 1972" 
 the results of other seeding procedures (Report 73-3, Institute of Atmospheric Sciences, 

that such procedures South Dakota School of Mines and Technology, strongly suggests Rapid City, 1973). 

can reduce damaging hail (4) R. A. Schlcusener, in U.S. Senate, Committee on Interior and Insular Affairs, Hearings be. 
WTELEDYNE My appearance at the Colorado hear- Iore the Subcom,niue on Water and Power IVITFDTFCUMIAhIF and at a prior public meeting in Resources (89th Congr., 2nd sess., 1966), pp.  ing 244-255. 

50 VAN BUREN AVE. Alamosa was at the request of Valley 6. D. S. WaIts, "Precipitation data for the Rio 
Grande Basin and four stations representative 

WESTWOOD, N.J. 07675 Growers, Inc., who asked me to review of the San Luis valley; National Oceanic 

TELEPHONE: 201 -664-7070 the experience gained in field experi- and Atmospheric Administration" (Applicants exhibit No. 29, public hearing, Colorado Dc- 
TELEX: 134-474 ments on the effects of cloud seeing partment of Natural Resources, Alamosa, 1973). 

on rain and hail. Recognizing the dif- 7. L. 0. Grant, G. Brier, P. W. Mielke, Jr., 
"An independent analysis of the weather modi- 

IN EUROPE: ferences noted above in the decision fication program in the San Luis Valley" 
(Report prepared for the Colorado Advisory 

S.A. 78370 PLAISIR, FRANCE processes involved, we are on record Committee on weather Modification and the 
Circle No. 86 on Readers' Service Cord as early as 1966 as supporting both ex- director of the Colorado Department of Natu- 

perimental programs and attempts at the ral Resources, Department of Atmospheric 
Sciences, Colorado State University, Fort Col- 

application of weather modification lins, 1973). 

798 SCIENCE, vot.. 181 



In his report on resistance to weather 
modification projects, Carter does not 
mention an interesting historical prec- * 
edent for voter suspicion of weather 
modification, even when it is sanctioned 
by the U.S. government. 

In 1871 a Wisconsin civil engineer 
named Edward Powers published a 
book entitled War and the Weather (1) 
in which he produced new "evidence" 
for an old theory. It has been claimed 
since antiquity that rain tends to fol- 
low major military engagements, and 
in more recent times it has been argued 
that it is the concussion of the artillery 
that actually provokes the rain, usually 
within a day or two. To gather evi- 
dence for this hypothesis, Powers 
examined log books and wrote many 
(perhaps hundreds) of letters to sur- 
vivors of the Civil War, asking them 
if they could recall rain after battles 
in which they had participated. Con- 
sidering the sampling scheme he used, 
it is not surprising that Powers amassed 
a large body of "data" which he used 
to advance a proposal for a govern- 
ment experiment. Powers' experiment 
called for 200 siege guns of various 
calibers, to be obtained from the Rock 
Island Arsenal, with which a simulated 
battle would be conducted, perhaps 
with two rows of siege guns facing each 
other. The implementation of this 
agricultural policy-to-end-agricultural- 
policies was hampered by the cost, ' '  ' ?,.. ' ' ' ' , ' 

which Powers estimated to be about ? "  '''K?,'  '??'J''. " ? 

$160,000 for two experiments, al- ' ' ' ' ' " '" ""?2' " "" ' '"''' " 

though he guessed that perfecting the ' ' ' ' ' ' ' ' "' ' ' ' ' ' 

method would bring the cost down to with New  Shields 
$20,867 per rainstorm, probably less Safety 
than modern methods. You'll get better protection against Available in two sizes. The larger 

As is often the case, Congress did flying glass, dangerous liquids and (Cat. No. 6350-3024) is 30-inches 
not fully fund the proposal, but in 1890 other laboratory hazards with Nal- high with a total shield surface of gene Safety Shields. Made of i'a" 742 square inches. The smaller they did vote $9,000 for a modified LEXAN* polycarbonate, the tough- shield (Cat. No. 6350-1524) is 15- 
plan, and the following year a party est of all thermoplastics, these inches high providing 371 square 
of ten was dispatched to Texas with shields are crystal-clear and distor- inches of surface. Order from your 
thousands of pounds of explosives to tion-free. Lab Supply Dealer. For complete 
be ignited over the ground, suspended Polycarbonate, combining supe- details, write Dept. 4208E, Nalge 
by kites and balloons (2, 3). The ex- nor impact resistance and high ten- Company, P.O. Box 365, Rochester, 
pedition was headed by a Washington sile strength, is the best transparent New York 14602. 
attorney named Dyrenforth, about shield material available today. The *Reg stared trademark of General Electric Co.. 
whom the astronomer-economist-statis- parabolic design gives side as well 
tician Simon Newcomb subsequently as front protection. Vertical sides j;' 
wrote (3): provide maximum safety along the K??' 

full height of the shield. The 12- 4K 
This gentleman had the indisputable pound,  inch-thick epoxy-coated 
qualification of absence of bias, being steel base projects beyond the front 
quite innocent of meteorology or of any of the shield to provide a low cen-  
other branch of science outside of his ter of gravity and resistance to tip- , 

profession, and was therefore willing to ping. The projecting base also I. 

take hold of the business seriously, in- serves as a convenient carrying han- 
stead of laughing at it, as all the scientists dIe. Enclosure is 8)4 inches deep 
of the poor Secretary [of Agriculture] and 16 inches wide at the rear. 
were suspected of doing. How good a SYBRON CORPORATION 
man he was from this point of view is 
evinced by the fact that, he did not take Nalgene? Labware... the safe unbreakables-preferred by professionals. 
a rain-gauge with him to measure it. ____________________________________________________________________________ 
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AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE AAAS Elections, 1973 

Science servea its readers as a forum for the 
presentation and discussion of important issues 
related to the advancement of science, including 
the presentation of minority or conflicting points In 1972, for the first time in the modern history of the AAAS, the 
of view, rather than by publishing only material president-elect and new members of the Board of Directors were elected 
on which a consensus has been reached. Accord- by the membership rather than by the 530-man Council. This year, 
ingly, all articles published In Science-including 
editorials, news and comment, and book reviews members of the Committee on Nominations, the group that selects candi- 
-are signed and reflect the individual views of the dates for president-elect and the Board, will also be elected by popular 
authors and not official points of view adopted by 
the AAAS or the institutions with which the authors vote. 
are affiliated. 

Editorial Board In addition to this general election, an election of officers within the 
1973 electorates of the Association will be held in the fall. Each electorate 

H. S. GurOWsKY GARDNER LINDZEY will elect one or more delegates to the Council, the six members of its own 
ARTHUR D. HASLER RAYMOND H. THOMPSON 
RUDOLF KOMPFNER EDWARD . WILSON nominating committee, the chairman-elect of the section of which it is a 
DANIEL E. KOSHLAND, JR. part, and one member-at-large of the section committee. 

1974 Some clarification of the distinction between sections and electorates 
ALFRED BROWN FRANK W. PUTNAM of AAAS is essential at this time. The Association now includes 21 see- 
JAMEs F. CROW MAxINE SINGER 
SEYMOUR S. KETY GORDON WOLMAN tions, each organized around subject matter and managed by a section 
FRANK PREsS committee. A list appears at the bottom of the contents page of Science. 

Editonal Staff (Section X-General will be added to that list after the fall election.) 
Editor 

PHILIP H. ASELSON Each newly established electorate consists of a subset of one of these 
Publisher Business Manager sections, comprised of those Association members who have selected it 
WILLIAM BEvAN HANS NUIsBAUM for voting purposes. While members may enroll in several sections to 

Aianaging Editor: ROBERT V. ORMES accommodate their scientific interests, they may select only one as an 
Assistant Editors: ELLEN E. MURPHY, JOHN B. electorate. 

RrNGLE In November, all members of the AAAS will receive ballots for 
Assistant to the Editor: NANCY TEIMOURIAN president-elect, Board of Directors, and members of the Committee on 

News and Comment: JOHN WALSH, LUTHER J. Nominations. Members who have designated an electorate will also re- 
CARTER, DEBORAH SHAPLEY, ROBERT GILLETTE, NICHO- 
LAS WADE, CONSTANCE HOLDEN, BARBARA j. CULLITON, ceive a ballot for officers of that electorate. Those who have not yet 
SCHERRAINE MACK enrolled in an electorate but who wish to participate in one of the 

Research News: ALLEN L. HAMMOND, WILLIAM electorate elections this fall should let AAAS know immediately the 
D. METZ, THOMAS H. MAUGH II, JEAN L. MARX 

section in which they would like to vote. Such notification should be 
Book Reviews: SYLVIA EBERHART, KATHERINE Liv- accompanied by a Science mailing label. 

INOSTON, ANN SELTZ-PETRASH 

Cover Editor: GRAYCE FINGER The September issue of the AAAS Bulletin will list all candidates for 
positions be Dive hi Editorial Assistants: MARGARET ALLEN. ISABELLA all to filled and  ographical information about each. 

BoULDIN. BLAIR BURNS, ELEANORE BUTZ, MARY DOa- This information will not be enclosed with the ballot. 
MAN, JUDITH GIVELBER, CORRINE HARRIS, NANCY In future years, Council delegates and members of electorate nominat- 
HARTNAGEL, OLIVER HEATWOLE, CHRISTINE KARLIK, 
GINA BARI KOLATA, MARGARET LLOYD, JEAN ROCK- ing committees will be elected for 3-year terms. The terms of those to 
WOOD, PATRICIA ROWE, LEAH RYAN, JOHN SCLtAUER 
LOIS SCHMITT, MICHAEL SCHWARTZ, KENNETH SMITH, be elected this year will vary from I to 3 years, in order to establish 
YA LI SWIGART rotation of membership. The number of Council delegates to be elected 

Guide to Scientific Instrunleilts: RICHARD SOMMER in the fall varies from one to five per electorate, depending upon the 
Meulbership Recruitolent: GWENDOLYN HUDDLE; number of persons enrolled: Each electorate will have one delegate 

Subscription Records and Member Records: ANN pILls an additional one for each 3000 of its members. Thus an elec- 
RAGLA ND 

torate's representation on the Council will increase as its roster grows. 
Advertising Staff By petition submitted to the exectltive officer not later than 26 October, 

Director Production Manager additional candidates may be nominated for the various offices. Nomina- 
EARL J. SCHERAGO PArrY WELLS 

tions for president-elect, Board of Directors, or members of the Corn- 
Adrertising Sales Manager: RICHARD L. CHARLES mittee on Nominations must bear the signatures of at least 100 Associ- 

Sales: NEW YORK. N.Y. 10036: Herbert L. Burkiund 
ii W. 42 St. (212-PE-6-1858); SCOTCH PLAINS, N.J. ation members. Nominations for an electorate or section position must 
07076: C. Richard Callis, 12 Unami Lane (201-889- be signed by at least 50 members of the electorate. A petition to place a 
4873); CHIcAGO, ILL. 60611: John P. Cahill, Room 
2107, 919 N. Michigan Ave. (3i2-DE-7-4973); BEv- name in nomination for any position mLlst be accompanied by a 
ERLY HILLS, CALIF. 90211: Winn Nance, lii N. La curriculum vitae of the nominee and his or her statement of acceptance 
Cienega Blvd. (213-657-2772) 

of nomination. 
EDITORIAL CORRESPONDENCE: 1515 Massa- Because it will not be feasible to enclose biographical information 
chuselts Ave., NW, Washington. D.C. 20005. Phones: 
(Area code 202) Central Office: 467-4350; Book Re- co 
views: 467-4367; Business Office: 467-44ii; Circula- ncerning candidates with the ballots, members are strongly urged to 
tion: 467-4417; Guide to Scientific InstrtImeIlts: 467- retain the September Bulletin until they receive ballots. They are also 
4480; News and Comment: 467-4430; Reprints and ' exercise their founded personally 
Permissions: 467-4483; Research News: 467-4321; urgeu to newly right to vote. I shall be 
Reviewing: 467-4440. Cahie: Advancesci, Washington, grateful if they will return ballots promptly. Results of the election will 
Copies of "Instructions for Contributors" can be 
obtained from the editorial office. See also page xv, be announced early in I 974.-WILLIAM BryAN 
Science, 29 June 1973. ADVERTISING COR- 
RESPONDENCE: Room 1740, 11 W. 42 St., New 
York, N.Y. 10036. Phone: 2i2-PE-6-1858. 
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