
I1 and good teaching itself is notoriously 
hard to define. Was the balance among 
disciplines altered by external patronage? 
Of course. But universities were adapting 
to changing social demands long before 
the era of large-scale federal contracts. 
This is how institutions invented in the 
Middle Ages have managed to survive for 
so long. Lowen argues, with good cause, 
that the links between the academy and 
institutions of power became much thick- 
er after World War I1 and that some of the 
natural insulation enjoyed by universities 
from external pressures was lost. She also 
goes on to suggest, however, that the ef- 
fect was to impoverish the university in- 
tellectually. Here we enter a realm of 
"what ifs," where judgments depend upon 
our understanding of the "naturaln course 
that disciplines might have taken in the 
absence of outside forces. Was the acade- 
my impoverished when resources were 
shifted from geomorphology to geophysics 
or from classics to the sciences? The an- 
swer, of course, depends on time, place, and 
the values of the observer. Lowen, to her 
credit, uncovers much evidence to indicate 
that some faculty during the Terman era 
themselves felt the university was being 
skewed toward goals extraneous to the best 
interests of science and scholarship. But even 
here it is a fine call to distinguish between 
farsighted critics and carpers who defined 
'8alance" as the comfortable status quo ante. 

Lowen might have been somewhat more 
critical of the defenders of autonomy and 
balance and somewhat more generous to 
Terman and his allies, whose efforts, after 
all, yielded more than just weapons, particle 
accelerators, and silicon millionaires. She 
might, that is, have worked a bit harder to 
extricate her analysis from the eitherlors. 
Stanford had never been an ivory tower; it 
never became purely a service institution; it 
had never enjoyed complete autonomy and 
never became completely dependent upon 
external sponsors. The patrons it served, 
even at the height of the Cold War, were 
not so monolithic in their goals as to draw 
the university along a singular path that was 
consistently inimical to institutional or dis- 
ciplinary interests. At her best, which is 
very good indeed, Lowen takes us past the 
binary options and illuminates the interplay 
of the multiple interests and traditions that 
constitute a complex institution. Even 
when this complexity is missing, she sus- 
tains interest with a narrative alive to the 
dilemmas of joining knowledge and power. 
This provocative and illuminating book 
merits wide attention. 

John W. Servos 
Department of History, 

Amherst Colkge, 
Amherst, MA 01 002-5000, t/SA 
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Marvels on Display 

Exhibiting Electricity. K. G. BEAUCHAMP. In- 
stiiution of Electrical Engineers, Stevenage, 
Herts, U.K., 1997 (U.S. distributor, IEE/IN- 
SPEC, Piscataway, NJ). xiv, 338 pp., illus. $85 
or £45. ISBN 0-85296-895-7. IEE History of 
Technology, 21. 

On 9 July 185 1 Queen Victoria visited the 
fantastically popular "Great Exhibition" in 
London's Hyde Park. As she noted in 
her diarv. "We went to the Exhibition 
and had. the electric telegraph show 
ex~lained and demonstrated before us. It is 
the most wonderful thing and the boy 
who works it does so with the greatest of 
ease and rapidity. Messages were sent out 
to Manchester, Edinburgh etc. and an- 
swers received in a few second-truly 
marvellous!" 

Marvelous, indeed. Though initially 
dismissed by some exhibition organizers as 
mere philosophical instruments or toys, 
electrical technologies soon would com- 
mand the respect of engineers and inspire 
the awe and delight of Queen Victoria and 
millions of lay persons. Beauchamp's book 
provides a lovingly detailed catalogue of 
the electrical wonders displayed at the 
hundreds . of expositions, exhibitions, 
world's fairs, and trade fairs held in Eu- 
rope, the British Empire, and the United 
States from the late 18th century to the 
Dresent. 

The marvels on display ranged from the 
time-honored "s~arks and shocks" (includ- 
ing the suspect but popular family medical 
coil), to huge electrical generators like 
Thomas Edison's famous "Jumbo," displayed 

"Portable generator at the Frankfurt Electrotech- 
n i d  Exhibition, 1891 ." [From Eihibiting Uectnci- 
ty; "Allgemeiner Berichte uber die internationale 
Elektrotechnische Ausstellung in Frankfurt am 
Main, 1891 "1 
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"The 'never-stop railway' at the British Empire Ex- 
hibition at Wernbley, 1925." The railway consisted 
of 88 cars 'driven by a spiral shaft acting on rubber 
guide wheels, the mechanism of which can be 
seen" in this illustration. The train slowed down at 
stations to allow passengers to board, with the 
variation in speed achieved by altering the pitch of 
the spiral. [From Eihibiting Electricity; Scientific 
American, 19241 

at the 1881 Paris Centennial Exposition 
and named after a popular elephant from 
the London Zoo, to a plethora of consumer 
device-electric cigar lighters, irons, pens, 
hair curlers, pianos, and even an "electro- 
chemical bath." 

The expositions were not just technolog- 
ical sideshows; they hosted the debuts of 
many history-making inventions. Alexander 
Graham Bell first publicly demonstrated the 
telephone at Philadelphia's Centennial Ex- 
position in 1876. The "Edison effect" was 
first shown at the 1884 International Elec- 
trical Exposition in Philadelphia. Edison also 
arranged the first public display of the x-ray 
tube at an 1896 exposition. Some exposi- 
tions provided occasions for early profession- 
al meetings of electrical engineers, leading to 
the founding of societies such as the Institute 
of Electrical and Electronic Engineers and 
the establishment of international electrical 
standards. 

Electrical technologies also transformed 
the very processes of mass display. Spec- 
tacular nighttime illuminations, often 
combined with fountains, music, and fire- 
works, drew huge crowds and threatened 
to overwhelm the educational aspects of 
some expositions. Electric trams, "moving 
pavements" (first used in 1893 at the 
World's Columbian Exposition in Chica- 
go), sound-equipped "chairveyors" (used 
in General Motors' "Futurama" at the New 
York World's Fair of 1939-40), and the 
more recent monorail and mag-lev trans- 
portation systems proved indispensable in 



m®mz REVIEWS 

The writing and public relations skills required at a museum differ sharply from 
those needed at research institutes. I was recently reminded of how different these 
jobs are when Sci-Trek, Atlanta's science and technology museum, asked me to 
provide a draft text for a display on the scanning electron microscope. 

My draft began: 

Using a computerized digital light microscope, Rob Apkarian of the Yerkes 
Primate Research Center of Emory University was able to detect evidence of 
atherosclerosis (blockage of the vessels that can lead to heart attacks and 
strokes) in the inside wall of a human blood vessel. The two dimensional image, 
shown on the video screen and in the photograph at right, magnifies the surface 
of the wall 1,200 times. The image shows early atherosclerosis—as indicated 
by the white blood cells (dark colored pimple-like structures) stuck to the wall 
of the vessel. 

The Sci-Trek writers changed my text, making it more dramatic and fun to read: 

THE CRIME—TRESPASSING IN THE BLOODSTREAM. A mob of trespassers 
have clogged a major artery, blocking the flow of important traffic. This dangerous 
condition, called atherosclerosis, may lead to heart attack or stroke. 

THE DETECTIVE: THE GAME IS AFOOT! Rob Apkarian uses a computer-
controlled light microscope to examine the scene of the crime: the inside wall of 
a human blood vessel. 

Mary Miller, at San Francisco's user-friendly science museum, the Exploratorium, 
explained that museum science writers must always remember that people read 
their work while standing up. 

—Cathy Yarbrough, in A Field Guide for Science Writers: The Official Guide of the 
National Association of Science Writers, Deborah Blum, Ed. (Oxford University Press) 

moving millions of people through acres of 
exhibits. The electrical infrastructure of 
the expositions became as interesting as 
the exhibits themselves. 

Indeed, Beauchamp notes that electrici
ty became so fundamental to the technolo
gies of display (and so seamlessly integrated 
into the processes of life in general, for that 
matter) that it has more or less disappeared 
as a featured element of more recent expo
sitions. "Electrical technology," he con
cludes, "has now become, in a real sense, 
the fair itself." 

Some readers may find Beauchamp's me
ticulous attention to kilowatts and candle-
power a bit tedious. Others might wish for a 
broader cultural analysis. Nevertheless, Ex
hibiting Electricity offers a fascinating and 
often amusing perspective on the modern 
world's love affair with the electron. 

David Rhees 
Bakken Library and Museum, 

Minneapolis, MN 55416, USA 
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