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UKW (VHF) technology that was not restricted by the Copenhagen frequency schedule. After 1949 more and more transmitters used UKW frequencies and FM (frequency modulation) instead of the traditional AM
(amplitude modulation). Beginning in 1963 there were also transmissions
with “stereo” quality. These technological shifts defined the strategic goals
of the German consumer electronics industry in the decade under consideration in this book.
In 1955 West Germans could already buy transistorized audio receivers
made by American and German firms. Handy portable receivers were being
made in East Germany as well as West, even though transistors had to be
imported from the United States, and many receivers were still equipped
with tubes. In 1957 Graetz produced the first transistorized receiver for
UKW. The bigger German electrical firms worked hard to develop components for the high frequencies. From Siemens and Halske came a new electronic tube that could be used for many different functions in audio and
video receivers, and finally in 1959 Telefunken and Valvo both commenced
mass production of high frequency transistors. Two years later Siemens
came out with transistors using Mesa technology that were usable at frequencies up to 600 megahertz.
Fickers develops a case study illuminating the development of Mesa
transistors at Siemens. In another short chapter he discusses some of the
changes in audio culture (Hörkultur), and he concludes his book with three
interviews: with the chief of transistor development at Siemens, with one of
the chief engineers of Grundig, and with a journalist who observed and
recorded the development of radio technology during the last fifty years.
Besides the interviews, Fickers has based his analysis on intensive research
in popular technical journals. He brings much to light about technology,
economics, and culture, about the saga of German industry and politics of
the 1950s and 1960s. It would be interesting to learn more about how the
new self-confidence that flew the flag of Wirtschaftswunder emerged and
played its self-motivating role.
HARTMUT PETZOLD
Dr. Petzold is curator for mathematical instruments, computers, and time measurement at the
Deutsches Museum in Munich. His research focuses on the history of electrical information
technology.

On Line and on Paper: Visual Representations, Visual Culture,
and Computer Graphics in Design Engineering.
By Kathryn Henderson. Cambridge, Mass.: MIT Press, 1999. Pp. x+237;
illustrations, notes/references, index. $30.

The introduction of computer aided design (CAD) into modern engineering may bring about the single greatest transformation in the design
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process since the “rationalization of sight” during the Renaissance. Hence a
book about the changes in engineering design resulting from the use of
CAD could be very interesting. Unfortunately, this assemblage of previously published work does not live up to that potential. At the heart of the
problem is this: The hard data consists in case studies at only two firms, one
making industrial turbines, the other making medical instruments.
Kathryn Henderson studied both of them as a “participant observer,” and
both firms remain anonymous. The result is therefore potentially valuable
only to the extent that the inductive generalizations offered are valid or useful for further investigation. Since two case studies are not sufficient to
prove the validity of any generalization, the question becomes whether they
can be successfully placed in a conceptual framework or historical context
that renders them more suggestive and thus more significant than they
would otherwise be.
Those with an interest in conceptual matters will likely be annoyed by
the method of theory-building presented in the beginning of the book.
This consists mostly in quoting assertions from STS authorities, ranging
from Susan Leigh Starr to Bruno Latour, whose concepts are then applied
to the case studies rather than being developed out of them. Historians will
be annoyed by a potted history of engineering as a series of “coding forays”
intended to appropriate the tacit knowledge of master craftsmen and
machine-shop culture, replete with the usual citations of David Noble and
references to the evils of Taylorism. What “coding” actually means in this
context is never really made clear.
Surprisingly, even though Henderson frequently repeats that “cognition
must be situated in practice,” there is no history of the development of
CAD methods, nor any coherent discussion of the design organization of
the firms studied prior to the introduction of CAD systems. Thus we get no
sense of the initial promise of the new technology, either in terms of the
claims made for it by academics and vendors or in terms of the problems
that the firms thought CAD would solve. Without such a contextual “situating of practice,” it becomes very difficult to get a sense of any transformation that the new technology may be bringing about (the grumbling of
“informants” aside), because we have no idea of the starting place. Indeed,
we are not clearly told when the studies took place, a rather crucial matter
when it comes to the performance of computers and software.
Henderson’s case studies do show that the design process is far more
complex now than it was in the past, and far more complex than simplistic
notions like “visual thinking” can encompass. She notes that drawings are
not only useful tools of communication but also help to structure the
design-to-completion process. She notes, too, that designers have been
hanging on to their pencils and paper despite the introduction of CAD. The
trouble is that we knew these things already, and this likewise applies to the
two central concepts developed in On Line and On Paper. One is that draw389
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ings function as “conscription devices,” an echo of Latour that turns out to
mean little more than that drawings are so useful and flexible that everyone
uses them. The other is that drawings function as “boundary objects,” a
label used here to mean that drawings can be read differently by different
people. No surprises there.
On Line and On Paper may be most instructive because it nicely illustrates a philosophical problem in the discussion of design. Design is a form
of doing. But it is persistently treated as form of knowing. This continually
results in the application of ideas to design that may well have been useful
when applied to knowing but are not very helpful and even pernicious when
applied to doing. This book starts, for example, with the assertion that
design is a matter of “visual cognition.” That people use drawings to communicate and work together then becomes a matter of “distributed cognition,” “group cognition,” then “communal knowing,” then “shared tacit
knowledge,” and finally we get the assertion that engineers have a visual culture that makes them all see the world in a particular way. The question of
knowing becomes one of psychology, which escalates into the assignment of
mentalité in a way that, if applied to all Canadians, say, or all Africans, would
immediately be recognized as problematic—but in any event does not help
us understand the powerful form of action that is the design process.
The general problem may be nicely summed up by referring to
Henderson’s programmatic statement that “knowing is action that requires
skill.” Knowing is thereby made central. But surely it is the other way around.
Design is an action that requires knowing, and it is to action that we need to
turn in order to build up our understanding of drawing and design.
DAVID MCGEE
Dr. McGee is a research fellow at the Max Planck Insitut für Wissenschaftsgeschichte, Berlin.

The Soft Edge: A Natural History and Future of
the Information Revolution.
By Paul Levinson. London and New York: Routledge, 1998. Pp. xvii+257;
bibliography, index. $16.99.

Paul Levinson’s biological approach to the development of information
technology reflects a current social trend to compare machines with natural processes. Recent books such as Douglas Rushkoff ’s Media Virus (New
York: Ballantine Books, 1994), George Dyson’s Darwin Among the Machines
(Reading, Mass.: Addison-Wesley, 1997), and Ray Kurzweil’s The Age of
Spiritual Machines (New York: Viking, 1999) all use biological concepts to
describe and discuss communication technologies. The notion that there is
a relationship between machine processes and evolution is not a new one,
however, for this relationship was proposed by computer pioneer Alan
Turing in 1948.
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