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Mostly about 
aluminium 
Robert W. Cahn 

R& Dforlndustry- A CenturyofTechnical 
Innovation at Alcoa. By Margaret B. W. 
Graham and Bettye H. Pruitt. Cambridge 
University Press: 1991. Pp.645. $49.50, 
£50. 

SoME years ago, the New Yorker carried one 
of its 'cocktail party' cartoons: a group of 
stolid businessmen is conversing, and one 
declares: "I've learnt a lot in 62 years, but 
unfortunately most of it is about aluminum." 
Drs Graham and ·Pruitt have written a 
massive book that on the face of it is also 
mostly about alumin(i)um - but it is also 
about much more. The authors (one of 
whom is professor of operations manage
ment at Boston University) are associated 
with the Winthrop Group, a company which 
specializes in the history of business and 
technology. The book, in the guise of an 
exhaustive history of the research laboratory 
of the Aluminum Company of America, is 
really about the permanent, crucial and 
insoluble problem of the proper relationship 
between commercial management and 
research manangement in a large industrial 
company. As the authors point out, alumi
nium as an industrial material, and corporate 
industrial research and development are 
both about a century old; their crises and 
triumphs developed in synchrony. 

Although the German chemical industry 
already had large research laboratories in the 
1880s, it is generally accepted that the first 
true corporate industrial R&D laboratory in 
America was set up in a Schenectady barn in 
1900 by Willis R. Whitney for the General 
Electric Company (see the splendid bio
graphy Willis R. Whitney, General Electric 
and the Origins of US Industrial Research by 
George Wise, Columbia University Press, 
1985); before that, there had only been 
troubleshooting laboratories attached to in
dividual works. After 1900, the idea of 

New in paperback 
The Origins of our Universe by Malcolm S. 
Longair is based on the authors 1990-91 
Royal Institution Christmas Lectures. The 
book is published by Cambridge University 
Press; price £7.95, $12.95 (also available in 
hardback; price £20, $34.50. 
Fields, Strings and Quantum Gravity edited by 
Hanying Guo, Zhaoming Qiu and Henry Tye is 
published by Gordon and Breach and 
examines the present status of string theory, 
quantum gravity and conventional field theory 
in theoretical physics. Price is $105. 
Chapman and Hall recently published Moni
toring for Conservation and Ecology at a price 
of £14.95, $35. The editor, F. B. Goldsmith 
brings together a team of ecologists and con
servationists to provide a useful summary of 
ecological monitoring. 
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segregating corporate researchers in a separ
ate location, sheltered to some degree from 
day-to-day operating crises, rapidly gained 
ground. DuPont already had its Experimen
tal Station in 1902, and its history has been 
exhaustively analysed in another excellent 
book recently published by the Cambridge 
University Press (David A. Hounshell and 
John K. Smith, Science and Corporate 
Strategy, Du Pont R&D, I 902-I 980, 
1988). Most of the points made about that 
very different company find their echoes in 
the new book about Alcoa. 

Alcoa's business was built on the patent 
granted in 1889 to Charles Martin Hall, the 
co-inventor (with Frenchman Paul Heroult) 
of the electrolytic process still used today for 
smelting aluminium. Hall became a techni
cal director of the fledgling company, a posi
tion which he used to run a small group of 
subordinates within a factory, under his 
close direction. He defended his personal 
authority with tigerish determination when 
he refused, in 1909, to permit a corporate re
search laboratory to be established, a deter
mination which he maintained even when he 
was dying of leukaemia some years later. In 
consequence, the laboratory was established 
only in 1919, and the company suffered 
greatly from this late decision. The battle of 
Hall versus the rest of the board of directors 
was a precursor of many later battles about 
the size, ethos and degree of independence 
of the company's successive R&D labora
tories, battles which swung first one way and 
then another, culminating in the construc
tion of the Alcoa Technical Center, where 
research (development moved in earlier) 
began in 1972. 

There is space here only to list some of the 
perennial issues discussed in the light of the 
company's history: project control (in 
R&D) by a system of standing committees 
set up by commercial management versus a 
role for long-range research under the con
trol of a director of research; protection of 
company interests by patenting versus se
crecy without patents; whether it was safe to 
accept Government money for research (for 
years it was thought unsafe, a direct conse
quence of the Justice Department's initia
tion of anti-trust action in 1937, an action 
which dragged on for years and obliged 
Alcoa to hand over a number of patents). 
Other issues included whether researchers 
could safely be encouraged to participate 
fully in the professional life of their various 
scientific specialities versus a policy of pur
dah, to protect company secrets; developing 
detailed processing technology for novel 
uses of the company's products versus leav
ing that to customers (this was a very major 
issue over the introduction of aluminium 
alloys for beverage containers); what resour
ces it was proper to devote to the effort to re
place the Hall-Heroult process by a radically 
different way of making aluminium (this 
expensive and sustained effort came to 
nothing, but during its time powerfully 
buttressed the reliance on secrecy with all its 

attendant problems). 
The later part of the book recounts the de

cision in the 1980s to recast research strategy 
in a very radical way, partly as a result of five 
years' pressure by an outsider brought in to 
advise on R&D policy. Long-range research 
was instituted to give the company com
pletely new options to diversify, in due 
course, from aluminium, greatly increasing 
total R&D expenditure and also the number 
of patents taken out; the number of staff with 
doctorates was doubled, which of necessity 
led to increased involvement of staff in the 
activities of their professional bodies, and 
obliged Alcoa to institute an in-house sys
tem of awards to distinguished researchers. 
In spite of the success of the new R&D 
strategy, there was further boardroom 
anxiety about the cost, leading in 1987 to the 
replacement, by an outsider, of the company 
chairman who had masterminded the 
strategy. The creative tension between the 
commercial ethos and the research ethos, 
with right on both sides, can never be finally 
resolved; the current problems at the Philips 
Research Laboratories show just how diffi
cult this tension is. 

This is a profound and stimulating book, 
always analytical, never hagiographic, rarely 
censorious. It is a distinguished part of the 
new wave of industrial history, and well 
worth the attention of any applied scientist, 
irrespective of his speciality. D 

Robert W. Cahn is in the Department of 
Materials Science and Metallurgy, Cambridge 
University, Pembroke Street, Cambridge CB2 
3QZ, UK. 

Multiple 
scanning probes 
Graham Dunn 

Confocal Microscopy. Edited byT. Wilson. 
Academic Press: 1990. Pp.426. £33,$71. 

. IN a charming memoir recounting his inven
tion of the confocal scanning microscope in 
1955, Marvin Minsky recollects that it was 
fortunate that his brother-in-law was a pat
ent attorney, otherwise the instrument might 
never have been documented at all. It was 
fortunate indeed for biologists because, in 
combination with lasers, confocal scanning 
microscopy has now become indispensable 
for exploring the three-dimensional struc
ture and dynamics of living systems. In the 
words of Shinga Inoue: "Seldom has the 
introduction of a new instrument generated 
as instant an excitement amongst biolo
gists ... "Even so, the full potential of con
foeal scanning microscopy is still far from 
realized and this latest book on the subject 
contains a fascinating insight into possible 
future developments of this very versatile 
technique. 

Confocal Microscopy starts with a heavy 
chunk of theory- indigestible for many, but 
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