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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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The expedition's head claimed suc- 
cess (2), although subsequent reports 
were in conflict with this (3). In any 
event, the rain of ridicule that followed 
the expedition seems to have dampened 
the voters' and Congress's enthusiasm 
for the project. Simon Newcomb sug- 
gested a cheaper variant of the experi- 
ment: "If [the most powerful bomb] 
can condense vapor a quarter of a mile 
away, then anybody can condense 
vapor in a room by slapping his hands. 
Let us therefore try slapping our hands, 
and see how long we must continue 
before a cloud begins to form" (2). 

From Carter's account of the Colo- 
rado debate, it is clear that to the gen- 
eral public, today's weather modifica- 
tion techniques are as unreliable as 
were those of 1891, and there appears 
to be little scientific evidence to con- 
tradict this view. 

STEPHEN M. STIGLER 

Department of Statistics, University 
of Wisconsin, Madison 53706 
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University-Industry Interaction 

Rustum Roy (1 Dec. 1972, p. 955) 
considers several modes of university, 
government, and industrial interaction. 
His goal is the improvement of these 
interactions to fill an assumed national 
gap in the areas of "applied science" 
or "applied research." It is unfortunate 
that such an important subject is. again 
treated in a superficial manner. One 
national problem may indeed be that 
of increased industrial productivity, 
and this "national" problem is certainly 
mirrored in specific industries where 
foreign competition, environmental 
considerations, and "consumerism" 
place such strong demands on pro- 
ductivity. However, the industrial 
sector is not as monolithic as agricul- 
ture, and cooperative schemes in- 
volving elite "troikas" of government 
(they have the money), universities 
(they have the brains), and industry 
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the nature of the industry, its rate of 
change, and a variety of other eco- 
nomic, historical, technological, and 
sociological considerations. 

To many of us in electronics, the 
problem is not that of a more effective 
use of the universities, but rather that 
of transferring technology, products, 
and insights to manufacturing divisions 
which are necessarily concerned with 
short-time scales. The problem is to 
understand both technological trends 
and business trends so that the neces- 
sarily longer-range view of research 
can be properly phased with the 
planning and performance of a com- 
pany. It is not an easy task and 
requires intimate knowledge of both 
the company and its industry. That 
kind of insight does not arise from any 
of the models described by Roy. 
Indeed, I can only see Roy's models 
of use in two ways. The first is simply 
manufacturing "fire fighting," where a 
simple idea or experiment can often 
solve a serious problem. The specific 
industry then benefits from the intel- 
lectual capital of the university. An- 
other way is to supply an "intellectual 
front" for industries that lack the 
understanding, conviction, and funds 
to adequately support their own indus- 
trial research. I fail to see either the 
educational or industrial returns from 
such roles for a university. 

Finally, I am .not aware of any 
"shutdown" at RCA that could be 
associated with its "withdrawing, from 
fundamental research, even from re- 
search applied to its own problems, the 
support it had been giving for two 
decades." At the end of 1972, RCA 
left the main frame computer business, 
and the whole corporation reacted to 
this large loss. The reduction of re- 
search (less than 10 percent) at RCA 
Laboratories can be completely related 
to a specific business problem and not 
to major changes in p)hilosophy. 

KGEORGE D. CODY 

14 Southern Way, 
Princeton, New Jersey 08540 

We wish to protest vigorously the 
comment in Roy's article concerning 
the research activities of the Ford Motor 
Company. We cannot speak for the 
other industrial organizations cited, but 
we wish to note for the record that re- 
search at the Ford Motor Company has 
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mid-1960's, such research still occupies 
a respectable and legitimate fraction of 
our overall research program. Nu- 
merous business pressures, resulting 
in part from governmental regulations 
for environmental quality, safety, crash- 
worthiness, and so forth, have required 
reorientation of some of our research 
activities. Within these problem- 
oriented areas our fundamental re- 
search has expanded and plays a very 
significant role. 

We agree with Roy's thesis that 
university-industry interaction needs to 
be enhanced, consistent with the roles, 
missions, and objectives of academic 
and industrial research organizations. 
We ourselves are strongly committed 
to developing and implementing new 
modes and patterns of effective inter- 
actions between our own staff and our 
academic colleagues. 

W. DALE COMPTON 

Scientific Research Staff, 
Ford Motor Company, 
Dearborn, Michigan 48121 

I apologize to Cody and Compton if 
they felt that my term "shutdowns" was 
too sweeping in describing the changes 
at Ford and RCA. There seems, in any 
case, to be little disagreement that there 
has been a marked shift (reorientation?) 
in the distribution of research support 
within U.S. industry, away from the 
more fundamental end of the spectrum. 

While Compton notes that Ford is 
committed to developing new modes of 
interaction with academe, Cody's rather 
hopeless view of coupling is more rep- 
resentative of the reaction I find among 
large, high-technology companies, who 

(regrettably, in my view) have so far 
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