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Foreword 

BY STEPHEN R. BAR LEY 

Pick up a newspaper and turo to the business section. 
Skim a recent newsmagazine. Browse the nonfiction best-seller 
rack at your local bookstore. Chances are you will easily find one 
or more discussions of how the economy as we have known it is 
being swept away by waves of change. Over the last two decades, 
commentators have penned tens of thousands of books and arti-
cles on the transformation of industrial society. By now the con-
tours of the change are well known, although the scope of the 
ramifications remains undear. Competition is becoming increas-
ingly global and corporations increasingly multinational. Com-
puters, advanced telecommunications, and other digital devices 
are reconfiguring the technical infrastructure. Mergers and acqui-
sitions have led to the consolidation of almost every industry. The 
blue-collar labor force is rapidly disappearing, and even clerical 
work has begun to wane. Employment is shifting to the provision 
of services, broadly construed. Firms are dramatically reducing 
the size of their workforces. Even the once sacred jobs of midlevel 
managers are no longer immune to being "re-engineered." Since 
the turo of the century, professional and technical workers have 
moved from the most peripheral to the largest occupational sector 
in most industrialized nations. Contingent and part-time work is 
growing by leaps and bounds, even among the professional and 
managerial labor force. The hope of lifelong employment is 
quickly becoming a relic of the pasto 

ix 
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There is no lack of speculation about what all of these changes 
mean, especially for organizations. Many a fortune has been made 
advising firms how to change their strategies and structures to 
survive the brave new economy. Nor is there a dearth of advice 
for individuals, especially those in the managerial ranks. An entire 
genre of self-help writing has arisen in the business press that 
advises people to seek Iifelong learning, to take charge of their 
own careers, and to beco me, as one recent book put it, entrepre-
neurs of themselves. But despite all the speculation, discourse, and 
guidance, one conversatíon is notably but a murmur: what do 
people do in this new economy? Amid the dust of the rush to 
downsize, re-engineer, compete, compute, empower, and predict, 
work has almost disappeared from sight. There is more than a 
little irony here. 

History tells us that work is the bedrock of any socioeconomic 
system. When a society's mode of production changes, so does the 
nature of work. It is primarily for this reason that the industrial 
revolution warrants being called a revolution. The industrial revo-
lution marked a shift in what people did for a living and how they 
accomplished tasks. It signaled the decline of agriculture and 
handicraft and the rise of factory and office work as the primary 
means of making a living. Out of the crucible of the second in-
dustrial revolution (the late 1800s) carne the time clock, the cor-
poration, the union, the occupation of management, and even the 
very idea of "having a job" or of stringing those jobs together into 
a career. There is absolutely no reason to believe that changes in 
the nature of work have beco me any less crucial to the dynamics 
of a socioeconomic shift than they were in the nineteenth century. 

For instance, how can a firm effectively reorganize or re-engi-
neer its operations without understanding the work that its em-
ployees do? The obvious answer is, it can't. Yet lack of knowledge 
does not appear to stop organizatíons from trying. How can com-
puters and microelectronics change the economy or restructure 
the way organizations do business without changing the nature of 
work? The obvious answer is, they can't. Yet this fact is hard to 
detect in the burgeoning literature on information systems. From 
the pages of the MIS Quarterly to pe Magazine, the computer 
revolution is typically fought in a black box where we never learn 
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what people do, only that they should now be able to do whatever 
they do faster and more easily by computing. What meaning can 
the "service economy," the "information economy," the "knowl-
edge economy," and similar terms have unless they denote sub-
stantive changes either in what people do for a living or how they 
do it? The obvious answer is, very little. Yet journalists, futurists, 
and even sociologists routinely employ such epithets without ex-
plaining precisely what kinds of work they have in mind. In fact, 
if one looks carefully at how these terms are used, one discovers 
that they seem to cover just about any kind of work except blue-
collar work and farming. They seem to be little more than trendy 
synonyms for "white-collar." The upshot is that millions of people 
go to work each day to do things that almost no one but them-
selves understands but which large numbers of people believe they 
know enough about to set policy, offer advice, or redesign. Work 
has become invisible. 

In the opening chapter of this book, Julian E. Orr suggests that 
work's invisibility reflects the fact that it has become an abstrac-
tion, a generalized input into a production function. This was not 
always the case, and there are a host of reasons for the change. In 
the past, when occupations and work were less differentiated, it 
was easier for people to know what other people did beca use there 
was simply less to know. In the past, those who ran organizations 
were familiar with the production processes. They often designed 
the process and had even done the work themselves. Today, orga-
nizations are so complex that it is difficult for those in charge to 
have experienced much of the organization's work firsthand. 
Moreover, managers are often hired from the outside, and their 
experience frequently lies in completely different industries. Even 
industrial engineers know less about work than they once did. 
Whatever else one might think about Frederick Taylor and the 
other founders of human factors research, they cannot be faulted 
for failing to observe work processes. They did not reconfigure 
factories or assess efficiency on the basis of abstract theory, finan-
cial indicators, or computer simulations; instead, they attempted 
to look at the specifics of work in considerable detail. 

Scholarly developments have also conspired to make work more 
invisible. Prior to the 1950s, organizational scholars relied heavily 

段静璐
传统管理者熟悉工作流程，今天的管理者无法掌控全部工作流程。
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on case studies and field research. Industrial sociologists and stu-
dents of what used to be called social organization viewed the 
study of work, occupations, and organizations as intimately re-
lated. When organizational theory broke from industrial sociology 
in the 1960s, its founders abandoned the study of work to solidify 
their jurisdictional claim. Work became the intellectual property 
of its sister discipline, the sociology of work and occupations. Be-
cause early organizational theorists were committed to seeking 
general principies of organizing, when it was necessary to talk 
about work, they turned to abstractions. With concepts like com-
plexity and uncertainty, researchers hoped to level distinctions be-
tween work as dissimilar as management and medicine in order to 
discover relations that would hold across contexts. Over time, 
most sociologists of work and occupations also turned to large-
scale quantitative studies that focused on such issues as social 
stratification and occupational prestige. Thus, field research on 
work ironicaHy began to decline on aH fronts at precisely the time 
that the occupational structure began to shift. 

The combination of social and academic trends has led us to a 
situation where we know more about yesterday's work than we do 
about today's. The predicament is troubling because one can de-
velop neither policies nor theories without at least implicit 
models. Policymakers, managers, consultants, union organizers, 
and academics therefore frequently fall back on images of work 
based on the occupational structure and industrial culture of the 
first half of the twentieth century. 

The evidence is overwhelming. Managerial theorists and the 
business press routinely write as if aH managers do the same sort 
of work, even though management has become highly differenti-
ated. The union organizer generally assumes that technicians will 
respond to the same bread-and-butter issues that were so success-
fui in organizing the blue-collar labor force, yet they do not. Left-
ists routinely orient themselves to service work by assuming that 
service workers are a new proletariat even though most service 
workers apparently don't see themselves this way. Occupational 
sociologists and MIS specialists write as if clerical and secretarial 
work has changed little since the 1950s, except that computers 
have been substituted for typewriters and adding machines. Even 
the most casual observation of what people do and how they 

段静璐
工作社会学的变迁背景和当代工作性质本身的变化恰巧相遇。
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think about their work calls all such claims into question. Unless 
we begin to examine what people in modern jobs actually do, we 
run the risk of generating theories and policies that not only lack 
verisimilitude but may actually prove to be pernicious. It seems 
unreasonable to believe that people can plan, manage, organize, 
or even write intelligently about what they don't understand. 

One way out is once again to examine work in context and to 
reward those who do. We sorely need rich descriptive data on 
what people do and how they do it, not only because such data 
will improve our theories and our decisions but because only with 
such information can we develop an appreciation of and respect 
for the contributions that people make each day to the society and 
economy in which we live. It is with this goal in mind that the 
ILR Press has established the Collection on Technology and Work, 
of which this is the first volume. The collection will be ahorne for 
research, especially ethnographic research, that helps us better un-
derstand how the nature of work is changing. Our aim is to publish 
books that help make what people do all day once again visible. 

1 can think of no better book with which to launch the collec-
tion than this one. Julian Orr's study of photocopier repair techni-
cians at Xerox has for sorne years now been an underground clas-
sic among ethnographers of work. First completed as a 
dissertation in 1990, that version was distributed as a "Blue and 
White," a Xerox PARe technical reporto Even with this limited 
distribution, the book you are about to read has been influentialj 
it is the source of a number of ideas that have recently gained 
considerable currency. For instan ce, it is here that Orr documents 
and develops the important and counterintuitive notion that tech-
nical knowledge is best viewed as a socially distributed resource 
that is diffused and sto red primarily through an oral culture. 
Viewed from this perspective, the technicians' war stories become 
texts, not only for the ethnographer, as the postmodernists would 
have it, but for the technicians themselves. It is here, too, that Orr 
puts the flesh of everyday life on Lave and Wenger's idea of a 
community of practice,l an idea that promises to contribute sig-
nificantly to both occupational and organization studies beca use it 

1 J. Lave and E. Wenger, Situated Learning: Legitimate Peripheral Participation 
(Cambridge: Cambridge University Press, 1991). 

段静璐
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enables us to talk about oeeupational dynamies in situations that 
laek the institutional supports that soeiologists normalIy attribute 
to reeognizable oeeupations. Talking about Machines also has the 
distinetion of being the first book-length ethnography of teehni-
eians' work ever written. 

Talking about Machines demonstrates beyond a shadow of a 
doubt the benefits of foeusing an uneompromising ethnographie 
eye on work praetiees. 1t should serve as a model for the kinds of 
ethnographies we need if we are to aequire a grounded apprecia-
tion of what work in a post industrial eeonomy is like. We learn 
from this book that teehnieians' work is not what their managers 
believe it to be. 1 suspeet most readers will also find that photo-
eopier repair is very different from their preeoneeptions, and 1 am 
sure that the next time you eneounter someone repairing your 
photoeopier, you will see both the work and the worker differ-
entIy. This is beeause Orr shows us the dignity, the intelligenee, 
the skill, and the dedieation that photoeopier teehnicians bring to 
their work. He reseues what they do and who they are from invis-
ibility by showing us a piece of their world; by portraying their 
world, he shows us an ¡mage of who we are and where we are 
going. 
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1 

Introduction 

W ork is a constant part of our lives in the United States 
and other modern industrialized countries; we spend a significant 
portion of our lives doing something, usually for someone else, in 
order to earn our living. Life at work is a staple in our conversa-
tion, but we rarely talk about what we really do in the doing of 
the jobo This omission extends to the professional literature on 
work: most such literature is not concerned with work as practice, 
by which 1 mean that these writings do not focus on what is 
actually done in accomplishing a given jobo Instead, most are cen-
tered on work as the relation of employment or on work as a 
source of the worker's identity. Although such writings are inev-
itably based on assumptions about practice, practice itself is usu-
ally taken for granted, and the basis of the assumptions remains 
implicit. In contrast, largue that a study of practice itself shows 
work to be generally different from and frequently more complex 
than is usually assumed; thus, a careful examination of work prac-
tice will deepen our understanding of both the relations of em-
ployment and the role of the work in the constitution of the 
worker's identity. 

In particular, this study examines the practice of experienced 
technicians maintaining photocopiers for a major U.S. corpora-
tion and finds their practice to be a continuous, highly skilled 
improvisation within a triangular relationship of technician, cus-
tomer, and machine. Technical service work is commonly con-

1 
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ceived to be the fixing by rote procedure of uniform machines, 
and routine repair is indeed common. However, individual ma-
chines are quite idiosyneratic, new failure modes appear eontinu-
ously, and rote procedure cannot address unknown problems. 
Technicians' practice is therefore a response to the fragility of 
available understandings of the problematie situations of service 
and to the fragility of control over their definition and resolution. 
Understanding is fragile in that accurate information about the 
state of the machine is only sometimes available, and the meaning 
of available information cannot always be found. Control is fragile 
both because the technicians come to work when the relationship 
between customer and maehine is already askew and beca use the 
technicians cannot keep the machines working and the customers 
satisfied; they can only resto re that state after the fal!. Work in 
sueh circumstances is resistant to rationalization, since the exper-
tise vital to su eh contingent and extemporaneous practice cannot 
be easily codified. 

Narrative forms a primary element of this praetice. The actual 
process of diagnosis involves the creation of a coherent account of 
the troubled state of the machine from available pieces of uninte-
grated information, and in this respect, diagnosis happens 
through a narrative process. A coherent diagnostic narrative con-
stitutes a technician's mastery of the problematic situation. Narra-
tive preserves such diagnoses as they are told to colleagues; the 
accounts constructed in diagnosis become the basis for techni-
cians' discourse about their experience and thereby the means for 
the social distribution of experiential knowledge through commu-
nity interaction. The circulation of stories among the community 
of technicians is the principal means by which the technicians stay 
informed of the developing subtleties of machine behavior in the 
field. The telling of these narratives demonstrates and shares the 
technicians' mastery and so both celebrates and creates the techni-
cians' identities as masters of the black arts of dealing with ma-
chines and of the only somewhat less difficult arts of dealing with 
customers. Talk about machines is perhaps to be expected in such 
a job, but recognition of the instrumental nature of such talk 
provides a new perspective on the work. 

The technicians distinguish stories told in the course of finding 
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a solution to a machine problem from those told for purposes of 
boasting or idle amusement, even though the stories may be in-
distinguishable in and of themselves. Narratives in the latter cate-
gory are characterized as "war stories," a term that connotes 
something useless and boring; it suggests a tolerated relative, con-
tinually telling the same stories of a war long pasto Although sorne 
of the war stories are clearly intended mor~ to amuse than en-
lighten, many others differ from those told in the situation of 
doing the work only in the context of their telling. Consequently, 1 
do not separate war stories from other stories as the technicians 
do, preferring instead to distinguish the contexts in which differ-
ent stories are toldo 

The work of technical service involves the community of tech-
nicians, the community of users, and their respective corporate 
entities in addition to the machines, and it occurs in a public 
arena, the customer's place of business. The work is analyzed here 
as a triangular relationship among the technicians, customers, and 
machines. This analysis is based Bruno Latour's assertion (1986, 
1988) that machines participate in society; the interactions of peo-
pIe and machines are interpreted by the human participants 
through a form of social bricolage, with actions and meanings 
negotiated in context by the participants. The problems encoun-
tered by technicians are most fundamentally breakdowns of the 
interaction between customers and their machines, which may or 
may not include a malfunction or failure of sorne machine com-
ponent. Diagnosis requires negotiation with both customers and 
machines, first to assess the breakdown and determine the prob-
lem and then to produce an acceptable solution. Understanding is 
not only fragile but also variable, and technicians work hard at 
discovering and shaping the users' understanding of the machines 
so that technicians and users not only can talk of machine trou-
bies with a common understanding but also will perceive the 
same behaviors as constituting trouble. 

While the machines are a social presence through their partici-
pation in this social world, there is also an irreducible core of the 
machine as technical entity. Sorne portion of the work is essen-
tially technical, in that the machinery must be adjusted, replaced, 
or otherwise manipulated and in that specific skills and under-

段静璐
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standings are required to do these things. Technicians' interaction 
with the machines as technical objects colors, mandates, and sus-
tains the interactions with customers, managers, and other techni-
cians. The social interactions happen, in sorne sense, and happen 
in the way they happen, because the machines need to have tech-
nical things done to them. The technicians have the ability to do 
those things, and the rest of the relationship follows from the 
contract between the customers' need and the technicians' ability. 

The future of work is commonly projected to contain more 
office work, more service work, and more technical work. Unfor-
tunately the terms "office," "service," and "technical" admit of 
many definitions, and the intended meaning is only sometimes 
specified. Without further specification of terms, the work of 
technical field service is clearly modern; a closer examination, 
however, qualifies its modernity. Technical field service is "service" 
in that the work is maintaining the technological infrastructure 
for others. As increasing numbers of workers beco me dependent 
upon office machines, the task of keeping those machines running 
will necessarily grow, just as the growth of technical repair work 
in the past has paralleled the increase in office work and the de-
velopment of office machine technology. However, the technology 
itself is a mix of modern and not so modern components; copiers 
in their present state combine electromechanical and computer 
technologies. Servicing copiers consequently involves being a me-
chanic (repairing, adjusting, and lubricating various mechanisms) 
and being a programmer (setting up the software correctly); the 
job straddles traditional categories of blue-collar and white-collar 
work. Although management theories claim that modern workers, 
both users and maintainers, will need to understand modern ma-
chines less, the technicians' job also requires learning and preserv-
ing otherwise unavailable information about the machine. The 
skilled use of mechanic's hand tools is combined with a detailed 
understanding of the machines, though neither is supposed to 
characterize modern industry. Ultimately, therefore, there is an 
irony to the use of the term "modern" to describe field service 
work, rooted in the very traditional nature of the technical skills 
involved. 

While the servicing of copiers does take place in offices, the 
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presence of these technicians and these machines in office settings 
is somewhat incongruous. Big copiers are far larger and noisier 
than other modern office machines; furthermore, copiers are 
dirty. The copy is produced by melting toner, composed of plastic 
mixed with carbon, on the paper, and there will always be a cer-
tain amount of stray toner around a machine. The technicians 
themselves do not quite fit inasmuch as they are not natives of the 
offices where they work but outsiders. Moreover, their presence 
indicates that something is wrong. Finally, the status of their job is 
uncertain. The technicians dress like office workers, and their tool 
boxes look like briefcases but they weigh too mucho The techni-
cians are skilled workers, but they get dirty. In modern offices 
virtually no one gets dirty, particularly if the job is defined as 
skilled. The technicians and their copiers bring more than a hint 
of the factory floor to the offices which are supposed to have 
supplanted the factories as the normal setting of modern work. 

The technicians' suits are, presumably, intended to offset this 
suggestion of industrial processes in the office. At the time and 
place of this study, the corporate dress code meant that all techni-
cians wore suits or jackets, with neckties required for meno Out-
siders find it astonishing that one would dress so for such work, 
but the suits constitute both a claim that the wearer is a modern 
businessperson and a claim that the machine is sufficiently do-
mesticated that it can be serviced by one so attired. The techni-
cians certainly subscribe to the first claim; the second is perceived 
as something of a challenge. 

The nature of the work of technical service as defined by the 
corporation is the result of contracts between corporations, nego-
tiations between workers and management, and unilateral deci-
sions by management in the form of service policy and the design 
and content of machine documentation. At the same time, the 
actual expert practice of technical service is necessarily an improv-
isation by the participants in a given situation. Each episode of 
machine repair is built on shared knowledge of earlier successes 
and failures, and the stories that the technicians tell circulate that 
knowledge. The stories also celebrate the technicians' mastery of 
the complex and sometimes obscure interaction between techni-
cians, customers, and machines, while acknowledging the contin-
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gent and temporary nature of their success. The principal issues 
for the technicians in this triangular interaction are control and 
understanding, and one reward for achieving the two is their own 
identity as competent technicians. The first and foremost goal of 
practice, however, is getting the job done, and it is only by accom-
plishing that primary goal that practice contributes to the techni-
cians' social identity and preserves their relations of employment. 

THE FIELDWORK 

The corporation described here is Xerox, as one might guess; 
however, this is the only place where it will be explicidy identified. 
1 believe that very litde of what 1 say is unique to Xerox, and 1 do 
not want to burden the observations with that identification. 1 
would prefer that the reader think of what follows as a description 
and analysis of a particular job as it may be observed, and then 
reflect on the similarity to or difference from work and work-
places the reader knows. 

It was of sorne advantage to me in doing this research that I 
had worked as a technician. In 1966, I dropped out of college and 
was subsequently drafted. In the army, I became a technician, re-
pairing a variety of communications equipment. After separation 
from the army, 1 worked as a technician before, during, and after 
finishing my bachelor's degree. Indeed, when it became clear that 
my intended thesis research in Afghanistan could not be accom-
plished due to the political circumstances of the time (1979), 1 
returned to being a technician and found a job at the research 
institution that employs me now. It was as a technician that 1 
made my first trip to the corporation's training center to learn to 
repair a copier that we intended to turn into a laser printer, and 
this work with printers provided valuable experience in which to 
ground my observations of technicians for this study. 

It is important to note that 1 was never a field service techni-
cian, fixing machines for customers in the customers' place of 
business. 1 either worked on machines that had not yet been del iv-
ered or on machines in use in-house, in the place where 1 worked, 
used by people employed by the same corporation. To sorne ex-
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tent, this reduced the triangular relationship of service by mini-
mizing the customer's role. This meant that my work focused 
more on the machines, leading me to believe that the work of 
service is about broken machines. It was only my work on this 
study that showed me how great a role the customer has in the 
production of a fixable problem from the situation of service. 

My practical experience was both boon and curse. It was bene-
ficial in that it made my presence in the field less obtrusive, since 1 
needed fewer explanations. lt was helpful in winning the trust of 
the technicians. However, it was a problem in analysis since my 
notes omitted things that were obvious in the field but are less so 
at a distance. 1 also found 1 had a tendency to regard certain 
phenomena as unremarkable which are not really so to outsiders. 
The assistance of colleagues was invaluable in calling myattention 
to sorne interesting material; that remaining in oblivion is entirely 
my responsibility. 

The first step in my fieldwork was to attend the repair school 
for the principal copier serviced by the technicians 1 intended to 
observe. The main reason for doing this was to ensure that 1 
would understand what was being done to the copier in the field. 
lt also enabled me to participate in diagnoses in a peripheral way; 
1 avoided more direct involvement because 1 wanted to know how 
they did diagnosis. A secondary reason for attending the school 
was to spend three weeks immersed in technician culture, getting 
attuned to technician stories, concerns, and practice. 

After the school, I received permission from the corporation to 
do field visits, as the service organization refers to them. Observ-
ing the technicians involved going with them to customer sites on 
service calls or courtesy calls, going to the Parts Drop to pick up 
spare parts, eating lunch and hanging out at local restaurants with 
the other technicians when there was little work to do, and occa-
sionally going to the branch, or District Office, for meetings, pa-
perwork, or to consult with the technical specialists. AH of my 
observations were made on the job or between calls; 1 did not do 
structured interviews. With the permission of the technicians (and 
their customers, where appropriate), 1 made audio tapes of our 
adventures; 1 also took copious field notes. 

In analyzing my notes and transcripts, my goal was to discern 
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and categorize the actions of the technicians and the topics they 
brought up in their conversations with each other, with their cus-
tomers, or with me. The interests of the technicians as they ap-
peared in their discourse seem to fit loosely into three broad 
groupings, the social, the experiential, and the existential. The so-
cial concerns pertain to the arena in which service occurs. That 
arena has spatial and temporal dimensions, and the technicians' 
concern focuses on the continuing relationships of a shifting pop-
ulation of technicians, customers, and machines. The distinction 
between technician and customer is a critical division of this pop-
ulation, but for technicians at work, all nontechnicians are in 
sorne category of other, including the corporation that employs 
the technicians, which is seen as alien, distant, and only some-
times an ally. The spatial dimension of the arena is defined by the 
territorial divisions of the service world; the temporal, by an 
awareness of continuity and change in the relationships among 
the inhabitants and by the expectation that these relationships will 
continue to evolve into the future. The experiential and the exis-
tential concerns are abont what happens in the service arena. For 
my purposes, the experiential concerns are about the way things 
happen, the way work gets done, while the existential reflect both 
the technicians' sense of values and their thoughts on the nature 
of the work itself. The separation between these three groupings is 
analytic only, and a single conversational exchange may contain 
elements belonging to al! three. My intent in distinguishing them 
is to separate the description of the world in which ser vice occurs 
from the description of the work itself and to separate both from 
the description of how the technicians feel and think about the 
work and the world. In the real world where service is done, no 
such separation exists. 

WHAT Is WORK? 

The study of work practice is unusual; what is actually done at 
work is rarely examined. However, Clifford Geertz (1973) suggests 
that one might best understand social anthropology by looking at 
what social anthropologists do, and the suggestion works as well 
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for understanding other occupations. In this study, the work itself 
is taken as the focus; to understand why this is uncommon, one 
should consider the common usage and definition of the word 
"work." Raymond Williams sums up both the varieties of mean-
ing evoked by "work" and its normal focus: 

As our most general word for doing somethillg, and for some-
thing done, its range of applications has of course been enormous. 
What is now most interesting is its predominant specialization to 
paid employrnent. . . . The basic sense of the word, to indicate 
activity and effort or achievement, has thus been modified, though 
unevenly and incompletely, by a definition of its imposed condi-
tions, such as working for a wage or salary: being hired. . . . 

The specialization of work to paid employment (see UNEMPLOY-

MENT) is the result of the development of capitalist productive rela-
tions. To be in work or out of work was to be in a definite relation-
ship with sorne other who had control of the means of productive 
effort. Work then partly shifted from the productive effort itself to 
the predominant social relationship. (Williams 1983, pp. 334-35) 

That is, "work" is now used more to mean "being employed" 
than to refer either to doing or to the thing done. This somewhat 
modified meaning clearly suits the common use of "work" in 
mainstream Western industrialized societies; it is unclear how well 
it may be applied to the margins of those societies or to any part 
of other societies. However, the relationship of employment con-
tains a presumption of doing, which may or may not be made 
explicit in various ways. One question to be examined through a 
study of work practice is how well any explicit representations of 
doing match what must be done to accomplish the goals of the 
employment. 

Cato Wadel writes that social scientists borrow their definition 
of work from modern economists for whom work is "those activ-
ities sold on the market for a price" (Wade11979, p. 367). Accord-
ing to Wadel, this leaves the real definition of "work" to business 
administrators; the work for which they pay comprises just those 
activities that they define as necessary for production. Other activ-
ities may, in fact, be equally necessary; but since business manage-
ment has not so defined them, their status as work is, at best, 
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arguable. Wadel points out that such a definition gives a skewed 
perception of work as the activity of production by not including 
all the activities essential to production. 

1 would add that this concept (lf work seems to be focused on 
individual workers. The activities defined by management are 
those which one worker will do, and work as the relationship of 
employment is discussed in terms of a single worker's relationship 
to the corporation. 1 suspect the incidence of workers alone in 
relations of employment is quite low, and the existen ce of cowork-
ers must contribute to those activities done in the name of work. 
Interactions among groups of workers are part of the activities 
which Wadel says may be necessary for the work but which are 
not encompassed in the normal use of the termo The fact that 
work is commonly done by a group of workers together is only 
sometimes acknowledged in the literature, and the usual presence 
of such a community has not entered into the definition of work. 

We are left, then, with a possible conflict between work as do-
ing, as practice, and work as activities explicitly described or pre-
scribed in the relationship of employment. What 1 propose to do 
in this study is to leave the question of such a conflict open until 
after 1 discuss the work practice of field service technicians; then 
we will return to this issue. First, let us consider the question of 
examining practice. 

An important point about the ethnographic study of work 
practice is that it must be done in the situation in which the work 
normally occurs, that is, work must be seen as situated practice, in 
which the context is part of the activity. My consideration of ser-
vice work as situated practice derives from Lucy Suchman's work, 
which focuses on what plans may be and on the nature of their 
relationship to action, particularly as seen in the actions of per-
sons trying to follow instructions. Her claim for the fundamen-
tally situated nature of activity is based on the premise that hu-
man mental activity is socially and materially located: "The basic 
premise is twofold: first, that what traditional behavioral sciences 
take to be cognitive phenomena have an essential relationship to a 
publicly available, collaboratively organized world of artifacts and 
actions, and secondly, that the significance of artifacts and actions, 
and the methods by which their significan ce is conveyed, have an 

段静璐
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essential relationship to their particular, concrete circumstances" 
(Suchman 1987, p. 50). This means, in part, that actions, or prac-
tice, must be understood with reference to the situation of their 
doing. 

In her analysis of action and understanding, Suchman makes 
the point that "in the course of situated action, representation 
occurs when otherwise transparent activity beco mes in sorne way 
problematic" (Suchman 1987, p. 50). This point is important. 
Normally, the world is taken for granted, unrepresented but capa-
ble of being represented. Representation may occur in advance of 
encountering a situation, when one plans to do something that 
involves sorne uncertainty, or afterward, when one is attempting 
to understand a situation one has experienced, possibly in order 
to fix it. One constructs representations of the situation when it is 
anything other than taken-for-granted, in order to make it work-
ing and transparent again. The problematic character of the situa-
tion may be that sorne element of it is unwieldy, broken, unavail-
able, or simply that the whole situation has somehow come into 
question. 

In such circumstances, much of situated practice is the piecing 
together of an understanding of the situation and of possible 
courses of action, and this is true of service work as well. Lévi-
Strauss's concept of bricolage (1966) is a useful way to think of 
this piecing-together. The point of bricolage is the reflective use of 
what is at hand-things, understandings, facts-to accomplish a 
defined goal, which in the case of service work is the understand-
ing of troubles and their solution. Understanding the situation 
often means defining the problem to solve, and Donald Schon's 
reflective practitioner is another bricoleur of this sort. Schon is 
concerned with professionals of various sorts floundering in the 
world because they were trained to solve problems but found 
themselves unable to see them. "In real-world practice, problems 
do not present themselves to the practitioner as givens. They must 
be constructed from the materials of problematic situations which 
are puzzling, troubling, and uncertain. In order to convert a prob-
lema tic situation to a problem, a practitioner must do a certain 
kind of work. He must make sen se of an uncertain situation that 
initially makes no sen se" (Schon 1983, pp. 39-40). In my in ter-

段静璐
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pretation, the three concepts-Lévi-Strauss's bricolage, Schon's re-
flective practice, and Suchman's situated practice-all center on 
the interactive construction of an understanding and a basis for 
action in the context of the problematic situation. Such construc-
tions are part of learning, additions to the bricoleur's set, and will 
be revisited in retrospection or when attempting to analyze new 
problems. 

Such construction of understanding may be represented in sto-
ries or may be accomplished with stories; stories are commonly 
used to make sense out of ambiguous situations or to represent 
sense-making in earlier events. The telling of stories is situated as 
well; sorne stories only emerge in certain contexts, or emerge dif-
ferently in different contexts, and those hearing a story shape it as 
well. Ellipsis provides a guide both to what is most interesting to 
those telling and hearing a story, in that all the "good bits" will be 
included, and to what competent members of that society are ex-
pected to know, in that such matters may freely be omitted. Sto-
ries are also told to represent the way the world is, where the 
tellers and listeners might tit into it, or in sorne cases, the way the 
world should be. Such stories offer the tellers an opportunity to 
claim starring roles in their culture or at least to counter others' 
accounts of who they are. 

The use of stories to make sense of a situation or the world 
itself emphasizes their role as part of the interpretive repertoire of 
culture. Introducing The Interpretation of Culture, Geertz writes: 
"The concept of culture [ espouse ... is essentially a semiotic one. 
Believing, with Max Weber, that man is an animal suspended in 
webs of signiticance he himself has spun, I take culture to be those 
webs, and the analysis of it to be therefore not an experimental 
science in search of law but an interpretive one in search of mean-
ing" (Geertz 1973, p. 5). The webs may be seen in daily interac-
tion, or social discoursc, and while the significance is perhaps 
readily understood by those whose culture it is, the ethnographer's 
task is to understand it from the outside. "So, there are three 
characteristies of ethnographie deseription: it is interpretive; what 
it is interpretive of is the flow of social discourse; and the inter-
preting involved eonsists in trying to reseue the 'said' of such dis-
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course from its perishing occasions and fix it in perusable terms" 
(Geertz 1973, pp. 20-21). 

Of course, those of whom the ethnographer is trying to make 
sense may be in the act of making sense of their situation for 
themselves. This may occur, for example, in stories of diagnosis, 
or it may occur in legal testimony (which may also be seen as 
another sort of story): 

If adjudication, in New Haven or New Hebrides, involves represent-
ing concrete situations in a language of specific consequence that is 
at the same time a language of general coherence, then making a 
case comes to rather more than marshaling evidence to support a 
point. It comes to describing a particular course of events and an 
overall conception of life in such a way that the credibility of each 
reinforces the credibility of the other. Any legal system that hopes to 
be viable must contrive to connect the if-then structure of existence, 
as locally imagined, and the as-therefore course of experience, as 
10calIy perceived, so that they seem but depth and surface versions 
of the same thing. (Geertz 1983, p. 175) 

Our enterprise, then, is to make sense of the technicians' situ-
ated practice, but that practice is also a sense-making endeavor, as 
is culture itself. The stories for which the technicians are famous 
within the corporation are examples both of the sense they make 
of their world and the process of making that sense. Our goal is to 
gain an understanding of the technicians' work as they do it and 
as they understand it, and to use that understanding to look at the 
question of the relationship between work as it is done and work 
as it is described or prescribed. In this way we will come to under-
stand both what work is like in the triangular relationship be-
tween technicians, customers, and machines, and what value there 
may be to a study of work practice. 



2 

Vignettes of 
Work in the Field 

One of the features of service work is that there is no 
typical day. Sorne situations may occur more often than others, 
but on any given day anything may happen or nothing may hap-
peno Nevertheless, one can gain a general sense of technicians' 
work by examining vignettes of their lives; sorne combination of 
the scenes that follow or variations on these themes make up the 
events of most days. Three of these vignettes show interactions 
with people: one is a breakfast meeting of a subteam of techni-
cians, another is a lunch scene where a technician with a problem 
has gone to a restaurant to meet other technicians in the hope of 
getting help, and the third is a courtesy call, a visit to a customer 
at a time when there is no service work to be done. Two focus on 
interactions with machines, one with an older machine whose 
perversities are said to be responsible for the skills of many of the 
best technicians and one with the new machines which are the 
primary responsibility of the technicians 1 studied. These interac-
tions elearly show the extent to which service work is centered on 
the triangular relationship of technicians, customers, and ma-
chines. 

To preserve the flow of events and to suggest the complexity of 
the tasks these technicians have mastered, 1 first present the vi-
gnettes with minimal explanation, recognizing that the reader will 
find sorne of the detail alieno Following each vignette comes a 
section of commentary which ineludes necessary background in-

14 
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formation about the organization, the activities, and the nature of 
the machines. AH names have been changed to protect the identi-
ties of those coHaborating in this study. 

FIRST VIGNETTE-A BREAKFAST MEETING 

1 drive across the valley to meet the members of the CST (or 
subteam) for breakfast at a chain restaurant in a small city on the 
east side. Silicon Valley is clear this morning, so the hills are sharp 
in front of me and behind me. As 1 sit at a traffic light, 1 think 
that this is just like a suburb of industry, tract factories if you will. 
There are the same artisticaHy curved roads with improbable 
names that one finds in normal suburbs, but these drives have five 
lanes in each direction, and all are full. The buildings have the 
family resemblance of tract houses, but these are prefabricated 
concrete tip-ups. They have nice lawns as well and good landscap-
ing, but behind the landscaping are large parking lots. It goes on 
for miles, in a strange combination of sprawl and density; techni-
cians may have to drive miles between caUs, but every mile is on 
streets lined with factories much like the ones to which they go 
and the ones they have just left. They wear out their cars quickly 
in this environment, but their drivers' licenses may last no longer. 
There are patrol cars and radar cars, and aH the police agencies 
use motorcycles. Homevale uses BMWs, and no one thinks of 
them as police bikes. The business es along these roads are distinc-
tive, too, being neither industrial factories nor big office com-
plexes. The electronics industry is fuH of engineers, professionals 
and enthusiasts, who routinely work long hours and expect the 
world around them to keep pace, including their office machines. 
Since new invention is vital to the industry, security is tight in 
these buildings, and taking tools or parts in and out means having 
your bag inspected each time. These tracts of factories are inter-
spersed with tracts of houses, blank areas on the map for techni-
cians since few homes have copiers; shopping and other services 
cluster around the vestigial downtowns of the old farming com-
munities. The soil in this vaUey is amazingly fertile, and there are 
still a few truck farms amid the tracts of houses and factories, 
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growing their crops until the price for the land is right, or until 
the complaints about noise, dust, or chemicals drive the farmers 
out of business. The valley used to be famous for its fruit trees; 
chips, computers, disk drives, and printers are the harvest now. 

At the restaurant, Tom, Jim, and Joan, three of the four mem-
bers of the subteam, are talking about what to do with the techni-
cal specialist, Sam, who will be with them later in the week. The 
idea is to try to use his expert assistance to clean up machines that 
have been chronically troublesome, although the bad machines 
change from week to week. This reminds Tom that Sam had been 
with him the last time he had a service call on one of the ma-
chines we had visited the previous day. Then he tells Jim that the 
two machines at that account are still being heavily used, although 
less so than they had been. Jim responds that he and someone el se 
had been to another of their problem machines not long ago for a 
crashing problem. 1 This provokes a general discussion, because 
this machine has had recurrent crashing problems, and the usu-
ally suspect components have been replaced several times. In this 
instance, they were replaced again, even though the symptoms 
that usually lead to replacement were absent. This case reminds 
Joan that after she replaced a set of components, Sam and Susie 
discovered that the new ones were defective and were causing ad-
ditional problems. This leads the entire CST to tell me "how it is 
in the field": 

Tom: We haven't had a whole lot of luck. I don't know what it is. 
It's not that ... 1 think 1 can speak for the eST. We're not in a 
rush, not hitting and licking . . . [which 1 think means doing 
hurry-up calls so that they only superficially fix things until the 
next call]. Whether it comes in phases, we seem to be, you 
know those periods when you get a high call rate, a lot of call-
backs, until you get all the bugs out, then they settle down for a 
couple of months. 

joan: They all do it all at once, though, like right now when we're 
getting all call-backs. 

[ That is, the controlling electronics lose their way and stop functioning. No 
parts may be broken, and no damage may be done, but the program is not run-
ning. 
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Tom: It seems that way, and it's not just me in particular, we're 
always chasing each other around. Not the following day, but 
maybe a week latero 

lim: Yes, and it doesn't matter whether they're 4000s or noto 
Tom: Nothing we're doing differendy, just a phase. Ron was say-

ing this, too. He was almost bragging that everything he's doing 
runs. The following week everything hit him at once. He must 
have had eight calls up, all of them call-backs. 

loan: We've been going through power supplies right now. Which 
is weird. Didn't have the problem for a long time, then Tom 
and Cathy both had them, then 1 had an Illumination Power 
Supply [problem l. 

Tom: These [current problemsl are the Low Voltage Power Sup-
plies [after making affirmative noises while loan speaks l. 1 
wonder, have you been on any calls for new installs such that 
the tech rep ends up being there for the whole week for boards 
blowing up? 

1 had not, although 1 had been on a service call caused by an 
error made during installation, and further, made by someone 
with a reputation for not making mistakes, which had consider-
ably amused the technician taking the call and still amuses the 
CST at breakfast. The conversation turns back to business mixed 
with personal touches. The discovery that Joan and Jim are not 
going to work together today produces an account of their lunch 
yesterday in Los Padres, which leads Tom to ask if they visited a 
friend who works there. Then he passes on sorne information 
from Sam, resolving questions Tom and Joan had had about the 
confusing configuration of one of her machines. The theme of 
confusion leads him to a description of the bizarre behavior of 
one of the machines we had visited yesterday. Sam says the ma-
chine is an engineering prototype escaped to the field, but this 
explanation fails to satisfy Tom beca use the machine has not acted 
this way before. Tom wants to get the components relevant to the 
behavior from Jim, so that he can go investigate further if he has 
time. While they are thinking about odd behavior, Joan brings up 
a machine which had been spelling its messages incorrecdy; it 
turned out to be a leaky connector. Tom gets back to his tale, 
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pointing out that the hehavior the customer sees is perfectly nor-
mal, it is just the service interactions that are weird. This leads to 
a digression on how to do service interactions in the ahsence of 
instructions from the machine. They talk for a hit ahout all the 
pieces of the prohlem machine which they have changed and then 
shift to the updates Tom has done. Joan announces that she is 
only going to work on machines which have had the updates 
done, provoking sorne teasing from the others, while Tom tells 
Jim that he used the last old-style part in one of Jim's machines 
which we had serviced the previous day. Jim inquires if we had 
seen his old girlfriend's sister there, which draws more teasing 
from the other two. Firmly in teasing mode, Tom starts in on 
Joan, hut the teasing turns hack on Tom and traffic prohlems. 
This leads to a long discussion of the prohlems of Tom's new car 
and the difficulties of service departments hoth for cars and 
copiers, while we finish our coffee and prepare to go to work. 

Tom asks where everyone is going this morning, leading to the 
discussion of who should do an installation. Sorne people are no-
torious for avoiding them. Jim may be transferring to another 
team, so maybe he should do it as a last experience with these 
machines, hut if he is leaving, he might not care whether it ran 
after he left. Tom suggests a tech who is new to the machine and 
has heen doing a lot of installations to gain experience. This leads 
to a round of hragging ahout how long machines run after var-
ious people do the installations, which quickly reaches Paul Bun-
yan proportions. Then they get hack to business, as Tom says 
where he is going. Joan thought he had heen there, hut he had 
heen off looking for her, thinking she needed help. She tells him 
what the prohlem was, just a switch, hut it seems like it has just 
heen changed. They figure out how long it is since the switch has 
heen changed and how much use the machine has had in that 
time, which is comparatively light. Tom reminds them that ma-
chines getting light usage need special attentions. The other two 
joke ahout whether they have hothered, hut then assure him that 
it was covered. 

Getting hack to the original suhject, Tom tells them they have a 
couple of days to think of a machine which they would like to 
work on with Sam's expert assistance. Then he tells them who will 
he working the following Monday, a less than universally ohserved 
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national holiday, which requires sorne coverage but less than a full 
team. He was scheduled to work but he is going to take the day 
off and go skiing. Joan offers to let someone else work for her, 
and she will go skiing too. He warns her that the cabin may be 
crowded, and they talk about how crowded their social life has 
been and how both had spent the previous weekend doing very 
little. Joan had bought herself a lawnmower and brought it home 
in a borrowed pickup truck. Her boyfriend had worried about the 
pickup's resemblance to a catering truck; what would the neigh-
bors think? 

And then they turn back to work. Jim asks Joan if she took a 
call that had been up yesterday, wondering if there was anything 
to do other than the installation that no one wants to do. She is 
doing that this morning; maybe he should call and see what is up. 
He could; he is going to have to cancel the two calls he took 
yesterday in order to get more. He forgot his book so he cannot 
clear them, and he is not supposed to get any more without clear-
ing them. They tell him he is crazy; since he has done the work, 
he should clear them and get the credit. He can tell Work Support 
that he forgot his book and he will clear them in the morning. 
Jim says they have gotten upset at him about this before; one time 
he had six calls uncleared .... Then they joke about how to take 
advantage of this behavior, wishing he had taken and would can-
cel calls that they do not want to reporto In fact, it turns out that 
Tom is officially assigned one of the calls Jim is planning to can-
cel. He had overhauled one of the machine's subsystems the last 
time he was there. This reminds Jim that that customer says Tom 
took one of their vendor badges the last time he was there, which 
Tom denies. None of them ever get badges there. Then we go. 
Tom is planning to knock off at 3:30 to beat the traffic, which 
amuses the others who see it as an excuse to quit early. He had 
done the same the previous day, but after 1 had left, he had gone 
off to try to assist Joan with a problem instead of actually quit-
ting. 

Commentary 

The first thing to notice in this vignette is the sheer volume of 
talk, the number of topics in the technicians' daily world that are 
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thought to be worth talking about. They talk about the work they 
have done, the work they are currently engaged to do, and the 
work they are going to do in the future. Besides work, they discuss 
friends, lunches, cars, and traffic cops. The world of their dis-
course is a rich and complex one, full of nuance, and their stories 
and partial stories add detail and color to particular portions of 
this world. The stories in this vignette have been masked in my 
summation of their telling. Most can be divided into stories con-
cerned with new or unusual behaviors of the machines and per-
sonal stories. Others have a more existential focus; in the tran-
script of the CST telling "how it is in the field," one finds this 
cryptic tale of a colleague's hubris: "Ron was saying this, too. He 
was almost bragging that everything he's doing runs. The follow-
ing week everything hit him at once. He must have had eight calls 
up, all of them call-backs." The unpredictability of the world ex-
pressed in this story is part of the motivation for the detailed 
stories of machine behavior; the technicians can never know 
which details will be critical on their next callo The other motiva-
tion is sheer interest in the world in which they work and the 
roles they play in that world. 

The initials CST stand for Customer Support Team, according 
to the person who was manager of the team 1 studied. It is the 
organization of the service world that makes the letters CST 
meaningful. The national service organization of this corporation 
divides the United States into Eastern and Western operations; at 
the time of my fieldwork, the Western was divided into Los An-
geles and San Francisco regions. However, the San Francisco re-
gion stretched from Salt Lake City in the east to Guam and Kwa-
jalein in the west, and from central California north to Alaska. 
Regions are divided into districts, and work in the district is done 
from the district office. Both the district and the district office 
were sometimes referred to as "the branch," and 1 will use the 
terms interchangeably. The technicians in the district are divided 
into teams, primarily on the basis of servicing machines of similar 
capacity or technology. If such a team beco mes too large, it is 
divided, and the new teams divide the district geographically. 
Each technician is assigned a territory, consisting of a collection of 
accounts more or less geographically contiguous but not perfectly 
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so. The technicians would like more geographically compact terri-
tories, but both machine and technician populations are continu-
ally changing, and both customers and the service organization 
want sorne continuity in responsibility for a given machine, so the 
territories will never be as neat as the technicians would like. The 
technicians of a team are divided into subteams or eSTs, often 
because they have neighboring territories but sometimes because 
of shared skills. The team I studied primarily serviced a popular, 
new, mid-volume copier; however, the eST with whom we have 
just had coffee was also responsible for a family of older machines 
which few or none of the other technicians could service. 

There are three basic categories of membership in the team: the 
technician who fixes the machines, the specialist, and the man-
ager. The managers are usually former technicians and indeed 
may be technicians again. The rewards for being a manager are 
such that many technicians try the job, but the pressures are such 
that few lasto The specialists are also promoted from the ranks of 
the technicians; they are in charge of the technical expertise of the 
team. It is their responsibility to circulate current information 
about new problems, fixes, or updates. They also act as consul-
tants on difficult problems and try to work with each of the tech-
nicians to monitor their technical skill. At breakfast this day, the 
technicians in the subteam were deciding which of their problem 
machines to attack during their next day or two with the technical 
specialist. 

The territories are an assignment of responsibility, but they do 
not definitively determine who fixes which machine for any given 
service callo The pattern of failure is too erratic for technicians to 
work only on their own machines. This is the motivation for their 
continual reporting on the status of machines, as when Tom tells 
Jim about the machines Tom and I had visited the day before. 
These were nominally Jim's machines, and so he is expected to 
keep track of what happens to them; but it is largely a matter of 
chance who will take the next call on them, and so the informa-
tion is of interest to the whole eSTo Knowing that the customer's 
pattern of use has changed will change the set of problems antici-
pated on a service callo In the transcribed section, Tom's comment 
about their chasing each other around reflects their current inabil-
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ity to maintain control in this situation of working on each 
other's machines. Jim's response that the difficult machines are 
not 4000s, the older machines, surrenders their best excuse, since 
the old machines can be expected to be difficult. 

Toward the end of breakfast, Joan asks Jim if he has called to 
see what was up. Service calls are allocated through a com-
puterized Work Support Center, usually referred to as Work Sup-
port. Customers call to report problems. The Work Support Cen-
ter operators check to make sure the computer entry about the 
machine contains current informationj they wilt also try to clarify 
the problem and may try to solve it if it seems to be a misunder-
standing between the customer and the machine. If this strategy 
fails 01' does not seem appropriate to the situation, the operators 
add the call to the list waiting to be assigned to a technician. 
When technicians need new calls to go to, as here after breakfast, 
they call Work Support to check the queue of calts waiting for 
them and their team. \Vhen technicians finish a call, they phone 
Work Support to report this fact, along with numerous bookkeep-
ing details, and then take new calls. They are supposed to take the 
oldest caH on a machine assigned to them; in practice this is bal-
anced against distance, what is known of the machine and the 
customer, and the situatíons of their teammates. An older caH for 
one of their coHeagues could take precedence over a caH of their 
own, particularly if it is more convenient to where they are or 
where they want to be. In any case, the technicians choose calls 
from the queue Work Support gives themj caHs are not assigned. 
Calts that have been waiting more than a certain period of time 
are supposed to have priority without regard to territorYj at the 
time of the fieldwork, Work Support was located in the branch 
office, the operators were personalty known to the technicians, 
and the priority of calls could be negotiated. 

In theory, technicians cannot take new calls until they have 
cleared the old oneSj this is what prompts Jim's remark that he 
will have to cancel calls, to report that there was no problem and 
no service call, beca use he does not have his book with the details 
necessary to clear them. Since he has done the work, and the 
records of calls he has done are part of his performance appraisal, 
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his colleagues find this behavior inexplicable, especially since they 
have been able to get new calls in his situation. 

The details of organization and territory affect the way techni-
cians work without determining their approach. Their conversa-
tion reveals a landscape studded with specific places, individual 
people, and particular machines with particular problem histories. 
One quality of places in the landscape is freedom of access; sorne 
sites require badges, sorne escorts, and sorne deny access. Those 
customers bring the machine out, which means the technician 
never sees the machine in the environment in which it is used. 
The machines have a quality of being in or out of territory, and 
this does have an effect on the way the technicians work, but this 
is only one of the interesting attributes of the machine. Significant 
people in the landscape may be teammates, customers, or even the 
sister of an ex-girlfriend. The world of work is not just about 
broken machines, and the technicians' conversation reflects this as 
it flows freely from technical detail to the nature of lunch to peo-
pIe they used to know through the corporation or in sorne other 
contexto The nominally personal and nominally professional can-
not be separated in their conversation and may be substantially 
indistinguishable in their experience. 

SECOND VIGNETTE-THE OLDER MACHINES 

Tom and 1 go to a call of his on one of the older machines. This 
customer is notorious among the technicians for being reluctant 
to move up to newer machines. When we arrive at the customer's 
building, Tom cannot find the person in charge of the machine; 
indeed, there does not seem to be anyone in this part of the build-
ing. At the other end of the building, the person responsible for a 
different machine tells us that the person we want is out sick and 
everyone else is at a meeting. With sorne reluctance and dis-
claimers of responsibility, we are let into the room with the ma-
chine; we promise to lock up when we leave. 

Tom asks if 1 am familiar with these machines; 1 am not, so he 
explains what he is checking. He examines sorne reject copies 
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from the trash barrel; their partially processed condition tells him 
that the reported problem is not the actual problem, that the jams 
occur elsewhere. With that in mind, he begins to think about 
what the machine will require in the way of routine servicing. 
This machine gets ver)' little use, so he will do sorne minimal 
cleaning and topping-up of fluids while we wait for the machine 
to warm up. These customers have a peculiar billing arrangement 
which requires a written form each time; Tom always writes in a 
minimum of one hour labor, believing that to be a standard pol-
icy of the corporation. The form should be signed by the person 
responsible for the machine, the one who is out sick, but he will 
sign it instead. 

Then Tom starts telling me about the oddities of the machine, 
the old mechanisms and their quirks. Cleanliness is godliness in 
copiers, but the cleaning assembly here is a baroque construction 
of tubes, chains, scrapers, and augers. The whole business is 10-
cated next to the oil hoses, which are made of a plastic that ages 
and cracks, filling the cleaner and related assemblies with a sludge 
of oil and dry ink. One wants to anticipate this problem and 
change the pieces ahead of failure. Tom had rebuilt this one last 
fall and shows me the long list of replaced parts. In addition to 
the cleaner assembly, he had al so rebuilt one of the paper trans-
parts and the feeder mechanism, making a very long service callo 
In the three months since, it has made a trivial number of copies. 
As he shows me around the machine, 1 recognize the similarity 
between sorne components and those on machines with which 1 
am familiar. Tom says they are similar but much messier; in fact, 
dirt is the hallmark of this machine. These machines always need 
a lot of cleaning. The optical path is complicated, too, using mir-
rors a11 around the machine. This complexity produces all sarts of 
image problems; when the machine was newer, you could ship it 
back to get the optics fixed. Now you tweak the optics until it 
works, sort of, but no (me expects wonderful image quality from 
such an old machine anyway. 

Tom thinks it is curious that the older machines have smaller 
parts budgets, smaller allowances with which to repair them, 
when they take the same amount of time and possibly more repairs 
than the newer machines. Even so, he prefers sorne of the older, 

段静璐
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simpler ones to the first ventures into new technology: the relay 
chassis that controls this machine is more reliable than the first 
microprocessor controller. He is really enthusiastic about the new 
machines, however; he says they are the best thing he has seen in 
fourteen years with the company. 

We turn back to the conversation at breakfast. Tom tells me that 
most CST meetings are a chance for the members to catch up on 
news, tell each other about problems or what they have been do-
ing in each other's territory, and think about how to deal with 
problems they face as a group. The visit from Sam is part of a new 
program to deal with their worst machines. The technicians make 
lists of their most troubled machines.2 Then, when Sam is avail-
able, Sam and each technician in turn visit as many of the prob-
lem machines in that technician's territory as possible and really 
try to clean them up from top to bottom. The floater covers other 
calls in the technician's territory while this happens. They have 
been doing this for two or three months now and have already hit 
the worst problems. Tom says in ayear you would think they 
would have a perfect territory, but that will never happen. 

By now the machine is warmed up, so he tries it, predicting 
where it will jamo It does. He says he has had this problem before 
and we have one of two causes, one of which he dealt with last 
time by replacing a parto However, there is a new replacement part 
for it, and he will put one in if that is not what he did last time. 
Tom takes the covers off the machine, commenting on its filthi-
ness and monstrous mechanisms. Looking at the vacuum mecha-
nism, he thinks that low vacuum could be another possible cause 
for the problem. Looking at the relay chassis and the cycle control 
switches which together control the machine reminds him that a 
timing error could produce his symptom. However, he will pursue 
his original hunch first. 

Tom explains to me that the mechanism he suspects has to 
move into position. It is driven there by a chain which is con-
trolled by a clutch. When it reaches its position, it is latched, and 
the latching releases the clutch and so the drive. The latch switch 
is the old-fashioned variety and so it is Tom's prime suspect, but 

2 Not aH problems are with the machines, however; sorne are with the cus-
tomers. 
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the shear pins of the clutch are a possibility as well, and very easy 
to check. Tom uses a punch to tap one of the pins until its other 
end begins to emerge from its hole; he concludes it is OK. He 
explains that the clutch which is held by the shear pins is adjusted 
by this Allen screw over here, and that the shear pins are there to 
protect the drive gears. The drive gears are interesting, too, be-
cause they are made of Oilite, which is not supposed to need 
lubrication, but they get noisy so the technicians grease them any-
way. He shows me the mesh of the fine teeth, the drive arrange-
ment, and where to look for wear. "These teeth get rounded and 
real silvery." 

Now that we have inspected it, we will watch it in operation. 
This machine does not have the diagnostic programs found in 
later machines, which permit you to exercise different parts of the 
mechanism for test purposes, but there are ways of inducing a 
dead cycle for the same effect. Tom tells me to watch as the clutch 
engages, the chain moves the mechanism around, the switch 
latches, and the clutch releases. He tells me that the clunk pro-
duced by the clutch releasing the tension in the drive chain is the 
most characteristic sound of this machine. 

lt worked this time, but intermittents are not unusual. We will 
exercise it with sorne legal-size paper and plan to change the 
switch even if the problem does not recur. We will also check the 
timing. Since it seems to be working now, Tom suggests that we 
go see if he has a switch in the caro He recently emptied his trunk, 
taking a call on someone else's machine. That machine was sup-
posed to have been replaced with a newer one, but the re place-
ment has been delayed while the corporation tries to talk the cus-
tomer into a different machine beca use the one that was ordered 
is having "teething problems." Tom does not know what is wrong 
with the machine they ordered; sorne of his customers like them. 

We walk out to the car, and while Tom rummages for the part, 
he tells me that he has been adjusting his trunk inventory to carry 
fewer parts for the older machines, reflecting their dwindling pop-
ulation. Sorne of these parts on the official inventory list almost 
never get used, while other parts get replaced so often that the 
official inventory level is far too low. He finds the switch he is 
looking for and writes down the part number to order replace-

段静璐
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ments. The installation instructions are in his tool box. The new 
switch uses only two of the wires connected to the old switch. The 
instructions tell the technicians to cut off the redundant wire, but 
Tom just tapes it and tucks it out of the way. Then, if he runs out 
of the new switch es, he can use one of the old ones and not have 
to break a call to get a switch. 

We go back in. The fact that the machine has not failed is 
making Tom uneasy. We will change the switch and check the 
cyele control circuitry as well; the cyele control is one of the other 
possible causes that had occurred to him earlier. Tom tells me that 
although these old machines are very dirty, they are fairly simple 
to rebuild, and virtually the whole machine can be overhauled at 
the customer's site. He pulls out the instruction sheet for install-
ing the new switch. Unlike the old switch, the new switch does not 
inelude a new mounting bracket, complicating the installation 
somewhat. It is also necessary to find the wire numbers to be sure 
of getting the right pair, a task made more difficult by years of 
accumulated grime. 

As Tom installs the switch, he tells me about things he has 
learned to do or to check in the interests of greater reliability, such 
as screws that are apt to loo sen unpredictably after years of staying 
put. Then he looks at the switch, wondering if he has mounted it 
correctly, but decides he has. He c1eans the wires and starts look-
ing them up in the schematics. With the schematics open in front 
of him, he starts thinking about the control circuitry that he 
wants to investigate next, showing me the parts involved. He 
thinks this circuitry is far more elaborate than it needs to be, 
offering far too many chances for things to go wrong. He looks 
for the relay which switches the signal that concerns him; when he 
finds it on the schematics, he notes its number and says we will 
check it when we are done with the switch. Then he turns to the 
wiring diagram to find the numbers of the wires on the switch. In 
these machines, the common is usually pink, which would help 
identify one wire, but it is not always so. He finds the two wires 
he wants to reuse on the schematics, so it is not necessary to find 
the third, the one that he will tuck out of the way. 

Tom adjusts the switch position for proper actuation. The in-
structions say to use a shim, but you cannot actually reach in 
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there to do so. Instead you watch it dead cycle, adjusting the 
switch so it actuates but the actuator does not bottom out, which 
would eventually destroy the switch. He adjusts it, tightens the 
screws, and tapes the other wire out of the way. Tom tells me that 
one reason for wanting to be able to go back to the old switch is 
that the allotted time for a service call on this machine is so short 
that there is no time to go get parts, so one wants to be able to 
use whichever switch one has. He also reminds me that the time 
spent servicing machines is one of the considerations in their per-
formance appraisals; it is less important than customer satisfac-
tion or machine reliability statistics, but it is noticed. Then Tom 
checks the switch adjustment again and finds that it is bottoming, 
so he readjusts it until it is noto 

Tom mentions the breakfast meeting with the other members 
of the CST again, somewhat warily checking my reaction. He 
thinks their subteam is the closest and most supportive group of 
the whole team. The other technicians 1 rode with had showed 
little attachment to their subteams, so 1 ask him about the differ-
ent groups. He tells me who is on which subtearn, who has mostly 
old machines and difficult customers, who has all new machines. 
He says sorne of the subteams are very stubborn and individualis-
tic, preferring to work independently, but sorne mernbers of such 
teams come visit Tom's group from time to time. He thinks they 
miss the camaraderie, the joking. Tom has worked with Joan for 
six years now, and they are friends off the job as wel!. He thinks 
the closeness of the group surprises sorne of the other technicians, 
but it probably makes them more effective. Their manager seems 
to think so, anyway. 

In the middle of all this, Tom mentions that now he has ad-
justed the switch too far out, so it does not release and the chain 
is very tight. This is the condition that shears clutch pins eventu-
ally. As he readjusts the switch, he adds that we do not have to 
worry about one of the control systems he had mentioned earlier, 
because it is not actually involved in this process. There is a criti-
cal relay to inspect, however; there was a retrofit in the '70s, up-
grading these relays to a more durable type, so sorne technicians 
never inspect them any more. His group does, and we do. This 
one looks OK, which is not definitive; if he remains suspicious of 
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it, he can swap it with another of the same sort which controls 
other parts of the machine to see if the problematic behavior 
changes too. 

The conversation turns to a technician on another subteam 
who has just been to school and has been floating without a terri-
tory for a while, doing installations and backing up other techni-
cians. She is going to be taking over one of the major accounts, 
freeing the senior technician who has had that territory to float 
and serve as a consultant and technical resource for the other 
technicians, backing up the team's technical specialist. Tom thinks 
she will be very good; she pays attention to detail, thinks through 
the problem, and will not panic when the documentation do es 
not solve the problem. She has the skills to troubleshoot using the 
schematics from years working on smaller machines with just 
schematics for documentation. Like her, most of the technicians 
on her subteam are only trained on this team's new high-end 
machine and not on the older ones; therefore, they cannot help 
out the other parts of the team. They moved to this team from 
teams servicing other categories of machine, machines not ser-
viced by this team. They can be and are, however, loaned back to 
their old teams to work on the machines they used to service. 

Tom shows me a paper feed problem on the machine he is 
servicing. AH of the components of the paper feed system are OK, 
and the paper is in right side up. He thinks the problem is a 
combination of cheap paper, a chronically dirty machine, and the 
low usage the machine gets, so the paper has time to sit and ab-
sorb moisture. Now, he says, he is going to drive it nuts, and he 
starts to exercise the machine, running single copies so the latch 
mechanism engages and releases each time, trying to provoke a 
failure. A multiple copy run would not work as well for his pur-
pose beca use on such a run the latch remains engaged for the 
entire time. While he is exercising the machine, he writes down 
the figures from the billing meters, which monitor the machine's 
use and are reported with each service callo This machine gets very 
little use and could be replaced by a much smaller machine, which 
would be better from a service perspective. On the other hand, the 
machine is so old that the lease is virtually free, so there is little 
incentive for the customer to change machines. 



30 Talking about Machines 

Then Tom starts doing the routine checks to make sure the rest 
of the machine is functíoning and not about to fail. Do the lamps 
have dark spots, asure sign of imminent failure? Are they elean? 
Do they seat well in their connectors? He runs copies of a test 
pattern; different irregularities reveal dirt or wear in the scanning 
mechanism, blockages in the developer housing, or dirt on the 
corotrons.' Everything seems OK, so he will top up the oil, but he 
knows they do not have any in stock. He will have to get sorne 
from the person who let us in from the other end of the building, 
who will not like it beca use it will never be repaid. In theory, both 
ends of the building are part of the same corporation,· but one 
end never buys supplies, saving their budget, while the other re-
sents having their supplies used for the other's machine, depleting 
their own supplies budget. Tom could turn off the machine with-
out oil until the persons responsible get the necessary supplies, 
and he could even charge them for turning it off, but that is an 
extreme measure that he is not now willing to take. He will write 
on the oil bottle that it was borrowed from the other division, and 
in the paperwork he leaves reporting the service calI, he will in-
elude a note that they must buy supplies. 

Tom is finishing up now. He writes down the list of parts he 
replaced and notes those that need to be reordered because his 
trunk inventory has reached its threshold. Then he makes the final 
copies for his copy quality check; with this machine, you can hear 
each function in sequence, and he calls them off as the significant 
noises occur. 1 ask him if he can do this with the more modern 
machine as well; he can for one subsystem, but most of the ma-
chine is too quiet. This machine displays poor copy quality, which 
he attributes to the use of supplies from other manufacturers. He 
finishes writing up his own record book entries and the docu-
ments he will leave for the person responsible for the machine. 
Then he calls Work Support. He has to report a machine we ser-
viced the day before as well as this call, then he asks for messages 
and new calls. One new job is an installation, which he rejects, 
elaiming it is not in his territory. It used to be his territory, but no 

J The corotron and variants such as dicorotrons (or dicors) and scorotrons are 
devices to charge the photoreceptor electrically by creating a corona, an ionized 
field which forms around a high-voltage wire. 
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more. He services other machines at other locations for that cus-
tomer, but they should not be his responsibility either. He gets the 
phone number where he should be able to reach Joan and takes a 
caH to go visit a very-high-volume machine which he usually has 
to service twice a week. 

Then we lock up, leaving keys and papers on the desk of the 
person responsible for the machine. We go to the other end of the 
building and explain to the person who let us in that we are done 
and that we have locked up. Tom also explains that he had to 
borrow more oil and that he left a note for the others to stock up. 
Then he thanks her and we leave. 

Commentary 

This vignette illustrates sorne of the differences found in the 
older machines on which so many of these technicians learned 
their craft. Tom's assertion that dirt is the hallmark of this ma-
chine sets the stage; all copiers are dirty in comparison with other 
office machines, but the older ones are much more so. In sorne 
ways it is easier to diagnose this machine than newer ones: when 
Tom listens to the machine, he can distinguish the sounds of each 
step in its operation. Should it fail, he knows what it was doing at 
the time. This is only occasionally possible with the newer ma-
chines, which are both quieter, so there is less to hear, and faster, 
so it is more difficult to distinguish the operations, sorne of which 
happen simultaneously. 

The amount of technical detail induded in this narrative em-
phasizes the amount of detailed information that is necessary for 
the technicians' daily rounds. Consider the autonomous nature of 
their work. Each technician travels with tools, parts, manuals, and 
records and is essentially independent, except that it is never pos-
sible to have a complete set of parts or information, so the techni-
cians depend on each other to fill these gaps. Even a reasonably 
complete set of parts may be depleted by a service call on a ma-
chine that needs many parts replaced. 

Sorne of the necessary information is relatively esoteric. In the 
brief allusion to a paper feed problem, Tom made the point that 
the paper was in right side up. Cut paper has a cud in its long 
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dimension, and when it is loaded in a copier, one side or the 
other of this curl must be up. A copier will misfeed if the wrong 
side is up, but the right side differs from machine to machine. 
This somewhat obscure fact is not just something the technicians 
must know but something they must teach the customers who 
load the machine. Otherwise they will have numerous service cal!s 
for a problem which is not actual!y caused by something being 
wrong with the machine. 

The course of Tom's diagnosis of the cause of the problem is 
worth tracing. When we walk in, he has been told to expect a 
certain type of problem. The discarded copies in the trash are 
enough for him to condude that the report is inaccurate. As soon 
as he reproduces the problem, that is, as soon as the machine 
jams for him, he has two can di dates for the cause. As he opens 
the machine and looks at it, thinking with the aid of the machine 
in front of him for reference, two more possibilities occur to him. 
Note that each of the four possible causes which Tom has consid-
ered produces the same symptom; each produces a jam that leaves 
the paper in exactly the same place in the paper path, at the same 
time and in the same condition, as the others. AlI four would 
appear to the user to be the same problem beca use of that com-
mon symptom. Note, too, that two of the possible causes are not 
hard failures in the sense of something definitively broken; in-
stead, they are caused by systems still functioning but not func-
tioning well enough for the other systems with which they inter-
acto 

As the cal! progresses, the problem goes away; the machine no 
longer jams. One of Tom's candidates is eliminated when he 
checks the shear pin, and another drops out of candidacy when he 
realizes it is not actual!y involved in the process. He addresses one 
of the remaining two causes, the defective switch, even though 
there is now no apparent problem with the machine. Since the 
problem was there when first tested, and nothing has been done 
to eliminate it, its disappearance is not to be trusted. The fourth 
can di date is never addressed. 

There are several points to notice about Tom's work practice. In 
exercising the machine, Tom induces a dead cycle; this means that 
a part of the mechanism is operating continuously but without 
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effect, because the mechanisms with whieh it interacts are ren-
dered inoperative. Seeing the system in action is useful for trou-
bleshooting; dead cyeles can focus the action in the area of inter-
est without wasting time performing the rest of the copier 
operation. In his search for the wires on the schematics, Tom is 
trying to find the simplest way to determine whieh of the three 
wires on the old switch is unnecessary for the new switch. Some-
times the wires have been color-coded; knowing which wire was 
ground, or common, by color would simplify his task because he 
would then need to find only one other wire and its number on 
the schematic. It is worth emphasizing the point that he does not 
install these switch es as directed; he does not cut the wire because 
he may later need to change back to the earlier type of switch. 
Finally, the fact that he actually has schematics of the controller 
chassis is noteworthy; schematics of subassemblies are no longer 
issued to the technicians.4 AH they receive now are schematics of 
the connections between subassemblies; the premise is that if the 
problem is not between the subassemblies, one should replace 
subassemblies. It is also true that the older technology was more 
accessible. In this case Tom is working with a relay chassis; the 
wiring of the chassis can be checked, and sorne relays can be 
checked by swapping them with a different relay of the same type. 
This sort of diagnosis cannot be done with solid-state controllers 
soldered to printed circuit boards. 

The most interesting narrative thread in this vignette is the 
story of this particular machine, and the machine is discussed 
both as an individual and as a representative of its type. The indi-
vidual history ineludes what Tom has done to it, replacing the oil 
hoses and rebuilding the cleaning assembly, with an accompany-
ing narrative of the disaster that can ensue if this is not done in 
time. The type history ineludes organizational arrangements 
whieh used to exist to cope with the optie woes that afiliet the 
machine, and modifications which occurred in the 1970s and 
their impact on service today. Tom tells me about the idio-
syncrasies of its design, such as the need to lubrieate gears which 
are not supposed to need grease. The story of this machine in this 

• Actually, it is not dear whether these were issued to Tom or whether he had 
obtained them through unorthodox channels. 
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place ineludes the fact that it gets very little use, so that its work 
could be done by a newer, smaller machine (which someone else 
would service), and the fact that lease charges on old machines are 
minimal, so this replacement is not likely to happen. The social 
melodrama of supplies is part of this story, too. Those with cus-
tody of the machine do not buy supplies for it but borrow from 
their neighbors, and so, if the machine needs supplies during a 
service call, the technicians must also borrow from the neighbors. 
This complication is part of the story of this machine, and every-
thing in the story is part of the job of servicing the machine as 
well. 

There are other narratives in this vignette. There is one about 
another technician, which reveals the changing organization of the 
technicians. The team evolves, recruiting people from other teams, 
assigning people to territories, freeing other people to float, to 
take excess calls, fill in for others, or serve as consultants to the 
team. Seen from the individual technician's perspective, this is a 
story about the way one's career may develop, moving from sim-
pler machines to more complex machines, possibly becoming suf-
ficiently skilled to be a technical specialist, a consultant. Techni-
cians mostly remain technicians, however; there are few career 
opportunities within the service world in which one becomes 
something other than a technician. This narrative also shows 
sorne of the work practices technicians value: Tom's favorable as-
sessment ineludes thoughtfulness, attention to detail, freedom 
from panic, and resourcefulness when the documentation does 
not provide the answers. One can draw from this narrative both a 
sensible construction of the technicians' organization and a model 
of how one should operate as a member of that organization. 

Finally, there is talk about talk; twice in this vignette Tom re-
turns to the topic of the breakfast meeting we had attended.' The 
first time Tom tells me that the meeting was to share information 
and that the visits of the technical specialist are intended to help 
them fix their most troublesome machines. The most interesting 
part of this statement is the existential despair expressed in his 
observation that the territories will never be trouble-free, no mat-
ter how often the technical specialist comes to help. The second 

, This was described in the first vignette. 
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time he brings up the meeting is more problematic for him; their 
CST has developed personal bonds in addition to their profes-
sional association, including friendship outside the jobo His narra-
tion reveals a division among technicians over the propriety of 
such bonds, and while he clearly values them, he is wary of reveal-
ing them to me. 

THIRD VIGNETTE-A COURTESY CALL 

Things are quiet, very quieto There are no calls up at aH, or at least 
none that Bob would take. He decides that we should paya cour-
tesy caH on one of his accounts which has several machines. Such 
an account is important on its own; in this case there is an addi-
tional motive in that Bob and John, the team manager, were sup-
posed to take the account manager to lunch yesterday, and both 
completely forgot. We drive over to Integrated Circuit Corpora-
tion, and 1 sign in at the desk; then we go to the account man-
ager's office. Bob begins by apologizing for forgetting lunch the 
previous day; fortunately, the account manager forgot as weH. The 
three of us then walk around the building, visiting each of the 
machines. Bob checks how much use each machine has had since 
his last visit and whether there are any significant problems ap-
pearing in the error 10gs. We talk about the idiosyncrasies of each 
machine and its 10cation. 

In their copying center, Bob points out that one of his ma-
chines has had one of its peripheral features disabled in order to 
discourage users and shift sorne of the work to an older machine 
which has the same feature and is designed for a much higher 
volume but is harder to use. While we are on the subject of con-
trolling users, Bob also teHs me that there have been fights be-
tween the engineers who work in the building and the "key op" 
responsible for another machine, which is in a "walk-up enviro n-
ment," that is, available for casual use. Bob and the account man-
ager agree that engineers believe they have a right to fiddle with 
any machine they encounter, whether they know anything about it 
or noto 

We go outside and talk on the sidewalk for a bit. Bob explains 
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that he will soon be assigned to a new territory and that a differ-
ent technician will service the machines at Integrated Circuit Cor-
poration. The account manager is not happy about this and tells 
us that Integrated Circuit used to use the machines of a compet-
ing corporation. The technicians maintaining those machines 
were replaced by newer technicians who seemed incapable of fix-
ing the machines properly or quickly, so Integrated Circuit 
switched machines. They have been happy with Bob's service and 
therefore with the machines, but the account manager is uneasy at 
the prospect of a different technician taking overo 

The conversation then turns to personal matters, trips each is 
planning and other upcoming events. They commiserate on the 
hardships of being a single parent in Silicon Valley, particularly 
the fact that day care gives an unyielding and invariant deadline to 
the end of the day and at a time when most Silicon Valley enter-
prises are still bustling. On that note, we say good-bye and head 
for the branch office so Bob can be sure to get to the day care 
center on time. 

Commentary 

Service work is inconsistent in its pacingj sometimes there is 
nothing to do, and sometimes the technicians cannot keep up. If 
there are very few calls up, that is, in the queue at Work Support, 
technicians do not have to take one if they have other things to 
do. When technicians call the Work Support Center to check for 
waiting service calls, they may check just the calls on machines 
assigned to them or, more commonly, the calls for their subteam, 
the CST. They will probably take any such calls unless the pace 
has been extremely slow and they know that their colleagues are 
also waiting for something to do. If there are no calls for the CST, 
they may check the calls for the entire team. However, if there are 
no calls for them and no calls or no urgent calls for their CST, 
there are other work activities which they may do, such as cour-
tesy calls, inventory of their spare parts, or updating their docu-
mentation. At this point there were no calls for Bob and no calls 
for anyone else that he felt obligated to accept. 

Courtesy calls are not an official activitYj they are not part of 
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what the corporation says is involved in the jobo However, when 
there are no service calls to take, the technicians think it is a good 
idea to visit important customers to see if they are content with 
their service or if there are any problems they have not reported, 
and the technicians' immediate management encourages them in 
this. Courtesy calls can be used to visit machines that the techni-
cian believes will soon need service to try to anticipate the call. 
They can also be used to hide "band-aid activities" intended to 
keep the machine running for a while without actually fixing its 
real problems, but that certainly was not the case here. 

The machines Bob services record events in the machine's his-
tory automatically, both routine events, such as revolutions of the 
photoreceptor, and errors. The errors recorded are actual jams or 
failures as well as timing measurements that are out of specifica-
tion; they are detected by an array of sensors distributed in the 
different parts of the machine. Reading these logs during a cour-
tesy call tells the technicians what has been happening with the 
machine, when to expect its next service, and what sort of prob-
lems to be prepared to fix at the time. 

One machine visited in this vignette had had a feature disabled 
to encourage people to use a different machine. This is just one 
way of managing the users; the interesting point here is that in 
this case the action was requested by the customer. This example 
leads to the story about the key operator defending the machine 
from the engineers; the story is told by the technician but sup-
ported by the customer's account manager.6 Although the ma-
chines are at the customer site for the customers' purposes, the 
technicians see the machines as theirs and do not want most cus-
tomers doing anything to the machine other than replenishing 
consumable supplies. The technicians might have told the key op-
erators, the persons at the customer site immediately responsible 
for the machine, to keep other users out of the machine, and in 
this story the key op is willing to try.' This story reflects the tech-

6 "Account manager" is almost certainly not the title used within the customer 
organization; it refers to the person's relationship to the corporation employing 
the technicians. 

7 Key ops are taught how to replenish supplies and how to cIear paper jams, 
for exarnple; they have license to do sorne things to the machine. The terrn "key 
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nicians' proprietary attitude toward the machines; at this site, the 
key operators and the account manager seem to identify with the 
technicians' perspective and perhaps share with them both the 
"ownership" of the machine and its defense against the unwashed 
heathen engineers.' 

The technicians' opinion is that uninformed fiddling can do no 
good and could do real harm to the machine; moreover, it inter-
feres with the natural course of events. That is, there is sorne 
predictability to the way the machine ages, the way components 
wear out, and the way adjustments shift between service caUso 
There is no way to predict what someone who does not know the 
machine might do to it. In sorne sense, the technicians never 
know what they will find on a service caU, but there are sorne 
things they expect. Uninformed user intervention introduces an 
arbitrary and random factor which effectively negates sorne of 
what the technician has learned through experience, so it is not 
surprising that they ask the key operators to try to prevent this. 
The key operators, on the other hand, work for the same corpora-
tion as the engineers and are generally of lower status. Their ef-
forts to help the technicians by keeping the engineers out of the 
machine are inevitably compromised by the weakness of their po-
sition in the corporation. The operators' and technicians' best 
hope is to enlist the sympathy of the account manager, who may 
have enough status to curb the engineers' explorations; it seems 
that this strategy may have succeeded here. 

The account manager's story is undoubtedly a warning: they 
have changed vendors once and can do so again. These machines 
are usuaUy leased, not purchased, and canceUation is the cus-
tomer's ultimate recourse if dissatisfied with service. The account 
manager is happy with the leve! of service that Bob is providing. If 
Bob has to be replaced, the new technician should be as good. 
Moreover, the new technician also needs to be perceived as being 
as good as Bob. There is no way of knowing whether service on 

op" aetualIy derives from the faet that they are given keys which permit them to 
open the normalIy loeked doors of the machines, alIowing them access to the 
inner workings. 

8 The engineers are, of course, more educated and more highly paid than any 
of the "owners" except maybe the account manager, and of a higher class as well. 
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the other brand of machines was really inadequate; the fact that 
the customers thought so was enough. 

The personal conversation is not uncommon. Since Bob is re-
sponsible for these machines, he sees the account manager often. 
The effect is to establish sorne common ground apart from the 
work context, and it is not surprising in Silicon Valley to hear of a 
conflict between family and work life. 

FOURTH VIGNETTE-LuNCH AND CONSULTATION 

Alice has a problem: Her machine reports a self-test error, but she 
does not quite believe it. So many of the parts of the control 
system in this particular machine have failed that she suspects 
there is sorne other problem that is producing the failures. She is 
unwilling to accept the coinciden ce that so many failures could be 
independent of each other. We are going to lunch at a restaurant 
where many of her colleagues eat to try to persuade Fred, the 
most experienced of them, to go look at the machine with her. If 
this fails, she will try to get the team technical specialist to look at 
it. She makes copies of the information from the error log and 
service log to take with uso In the parking lot, she recognizes the 
cars of her colleagues, including the one she wants to recruit to 
help. She says he will probably greet her as "trouble-come-to-
call." 

Instead, after everyone says hello, he asks her if she had been 
working on a particular part of the machine he is now fixing. She 
does not think so, which is fortunate because he wants to give 
someone a hard time about the state of the machine. Alice shows 
him the copies of the logs, and they fence for a while about why 
or whether he should be interested. When she succeeds in getting 
him and the others interested, they listen to the list of problems 
the machine has had and begin to talk about noise problems or 
communications problems; they also suggest, jokingly, that she 
swap the machine. She repeats that she wants help, that she does 
not understand this series of problems, and Fred telIs her she has 
to fix it. He looks at the logs and tells her ways to approach the 
problem as a noise issue; he also telIs her she cannot ignore the 



40 Talking about Machines 

error codeo They figure out which board the error code is actua11y 
indicating, where it is in the machine. 

Fred comments again on the number of failures and asks for 
her copy of the manual, but she has already given it to him. She 
repeats that she wants help; he repeats that he is not going, but he 
will te11 her how to approach the problem. He shows her where it 
te11s how to check the communications lines, and they a11 laugh at 
one of the suggested remedies for persistence of the fault, a sug-
gestion to swap a11 the boards in the machine, one at a time. Fred 
asks her again about the error code; she tel!s him, adding that it is 
persistent, and the machine will not do anything. He says in that 
case she should be able to find it right away with the procedure 
associated with the error code and why is she bothering him? She 
reminds him again of the number of previous failures and the 
number of modules replaced. He asks about a specific one as she 
recites the list, and yes, she has replaced that one too. One of the 
other technicians points out that that only means that the part is 
new, not that it is necessarily functional, and al! the others agree. 
Alice repeats that she thinks there is something about the ·machine 
that is causing the failure of all these components; the other tech-
nicians all te11 her just to fix the problem. 

Alice reminds Fred that sorne of the components have been 
replaced twice in recent months. Fred starts to tell her about run-
ning the noise test, and then says she probably cannot do it if the 
machine will not run at all. Alice doubts that the machine will 
run enough to do the noise test, although she did manage to read 
the error log; if she can do that, she may be able to use sorne of the 
other diagnostic programs. He starts to tell her about testing the 
communications lines as she asks who is going to come help her. 
He te11s her nobody, and goes on, as other technicians urge her to 
pay attention to him and she replies that she always does. She 
ends up reciting the procedure with him. He asks why she is giv-
ing him so much trouble if she knows a11 this; she says she is 
doing it beca use she is not going to get the help she wants. Fred 
continues that after she checks the communications lines, she 
should fo11ow the procedures the book specifies for that error 
codeo Another technician asks Fred if the manual specifies testing 
the communications lines the way Fred just described; the book 
only says to check them but Fred prefers more rigorous testing. 
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Fred again tells Alice to follow the error code procedure in the 
book if the problem is still there when she is done testing the 
communications lines. The error code might be correct, but given 
the history of the machine, it is worth checking the communica-
tions lines first. She agrees but says now she is going to go see if 
the team's technical specialist will come help her. Fred tells her he 
is unavailable; he is working with another technician on an instal-
lation. She wants to know who she can get to help, then. Fred says 
she does not need help, but she repeats that she wants it. Fred says 
she can do it, she knows enough about this machine. She re-
sponds that she knows too much about this machine. He says she 
should follow the procedures he has told her, that she has got to 
do it herself. 

Fred tells her that there is another component that she needs to 
change according to his interpretation of the logs. She asks why, 
since she has only found one machine that appeared to require a 
new one. Fred does not explain but simply tells her to change it, 
that it is a lower priority than getting the machine running again, 
but that it should be done. Then Fred asks her about the output 
module. She explains that one of its functions has been disabled, 
but that people still try to use it despite signs all over the machine 
saying it does not work. That is why it shows up so often in the 
error log. Fred says he is not interested in that but in the fact that 
it is there. It is notoriously easy to pinch the communications line 
to that output module in the installation process, sometimes cut-
ting it in half. He says she should check that one particularly 
carefully. So, he says, check the communications lines; if those are 
OK, try the diagnostic procedures for the error codeo If the prob-
lem persists beyond that, page him. 

Fred then tells her he is working on one of her machines that is 
using bad toner. Alice knew that and had told the key op that it 
was a problem. The key op had not known that it was a competi-
tor's brand; the person on the phone had given the impression 
that they represented the company that made the machine. Fred 
says he has taken a botde of the toner to have it analyzed; he will 
give them a bottle in its place. Lunch breaks up, as the various 
technicians start heading back to work or calling in for their next 
jobs. Alice is not feeling inspired; she tells me she appreciates 
Fred's suggestions but she does not have any confidence in them. 
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She knows his suggestions are based on experience, that they are 
things he has found to do to shortcut the diagnostic procedures. 
She says he wants her to check the communications lines beca use 
there is an entry for that in the error log. Following the diagnostic 
procedure for the displayed error code is also a logical thing to do, 
but she is worried. She has replaced many boards already, and she 
is afraid that there may be sorne other problem that is destroying 
them. She is worrying about the damage that might be done while 
she puts in yet another board. She has already spent enough 
money on this machine. However, there is nothing else to do, so 
we head off to do what we can. 

Commentary 

There are many inexpensive restaurants scattered around Sili-
con Valley; sorne of them have been adopted by the technicians as 
places to hang out. This restaurant is one, and there is a definite 
group of people that Alice expects to encounter there. They eat 
there, they have meetings there, they use the pay phones to can 
Work Support. Their managers may look for them there if they 
want to chat away from the branch, or District Office. In fact, 
technicians do not hang out at the branch; the only official place 
used as a hangout is the Parts Drop, which in this case is the 
warehouse that receives and distributes parts to the technicians. 
Parts Drops may be as little as a hired storage unit where a deliv-
ery service can drop off parts ordered and pick up parts being 
returned, but in most cases it is a place where technicians can 
relax, away from customers and most managers. 

The reason Alice is so anxious for someone to come help her is 
that she has no faith in the diagnostics on this problem: She 
knows they will tell her to change the board, but she believes there 
is a deeper problem which is causing all these boards to fail, and 
she knows that the diagnostics do not consider that possibility. She 
wants someone to come look at the machine with her because she 
does not trust herself to have noticed everything that would be 

9 The problem of gnosis. She can generate more questíons, good questions, 
valid questions, than she has resources to answer, if indeed there are answers 
available in her world. 
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significant to a more skiHed technician. She is also worrying about 
her parts budget, which is one element in her performance ap-
praisal. Replacing boards is expensive. 

I will argue that diagnosis is a narrative process, that the pro-
cess of diagnosis is the process of producing an account of the 
troubled state of the machine. Alice's problem here is that the 
story produced by the diagnostics is inadequate, in her opinion, 
beca use it does not account for all the other boards that have 
failed. It is not certain that they do belong in one story, but the 
pattern of similar failures is suggestive. Her task at lunch is to tell 
this larger story in such a way that Fred will see the parts of it that 
do not cohere as loose ends to be tucked in, rather than as signs 
that her account includes disparate elements which do not belong 
together. Fred's response, ultimately, is that she must pursue the 
account at the level of the problem as reported and see if there 
remains behavior not accounted foro Such behavior might indicate 
the need for a more inclusive story; its absence would suggest that 
the account, along with the problem, is complete in itself, even if 
it is unpleasantly familiar. 

In the mean time, aH the technicians at lunch have a turn at 
creating a coherent narrative from the pieces that Alice has 
brought. Sorne of their stories would integrate her succession of 
problems into one story, and others would keep them separate. 
They ask each other about those parts of each other's stories that 
do not fit with their understanding of the machine. Ultimately, 
they defer to Fred's assessment that Alice must first try to con-
elude the narrative at the level of the immediate problem rather 
than begin on the more comprehensive narrative that she fears is 
necessary. Alice concedes that she cannot create by herself an ac-
count which covers the history of control system problems and 
that Fred will not help her do so. It is clear, however, that closure 
of this current problem in isolation will appear to her to be a 
suspiciously pat ending. Curiously, there is also a narrative failure 
to observe at this lunch. Fred tells Alice she should change a com-
ponent not otherwise involved in the discussion or the problems. 
She asks why, since in her experience only one machine has ever 
needed to have this component changed, and he does not re-
spond, he does not tell her the story. Their models differ, and he 

段静璐
围绕机器错误的线索构造不同的叙事，可能担心当前的叙事没有捕捉根本，从而提出替代的、深层的叙事，但叙事也需要他人的认可才能获得支撑它的资源。
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would have her follow his without providing the information to 
make doing so sensible. 

The suggestion of trading machines is not a serious one: it is a 
technician's last recourse, and very expensive. Machines in this 
class have high prices, and the corporation does not readily give 
them up. Trading does happen, but the necessary levels of man-
agement are not lightly persuaded, and one may use up inordinate 
numbers of accumulated favors in the process. Moreover, trading 
machines is the ultimate abandonment of skill, since it involves 
claiming that one cannot cope with the machine. One necessarily 
loses status in the process, unless the machine is so obviously 
perverse that one can reasonably make the argument that no tech-
nician could cope. Technicians who have machines that have been 
seriously neglected may suggest swapping them rather than do all 
the work of bringing them up to date, cleaning them thoroughly, 
and replacing all the worn parts, but it seems unlikely that this 
suggestion is ever accepted. 

The fact that the technicians cannot readily remember where a 
board is in the machine by the name of the board is not surpris-
ing; when technicians are not actually at a machine, they seem to 
have difficulty thinking about it in such detail. The fact that the 
documentation suggests changing all the boards is typical of the 
lack of realism that technicians find in the documentation. No 
technician would ever have al! the boards at one time; the cost is 
prohibitive. Suggestions like this do nothing to enhance the repu-
tation of the documentation or its designers. 

Fred is trying to restore Alice's faith in herself and in her re-
sources. From his perspective, she has to believe she can take care 
of things on her own, or she will be a drain on the team. He is 
promising that she will get the support that she needs, particularly 
when the known remedies really do not work, but she has to try 
them first. Ultimately she do es not have any choice. From her 
perspective, this may seem brutal, but from the team's perspective, 
it probably seems necessary. 

The toner story is familiar to al! of them, and the issue of bad 
toner is one that plagues the technicians. The corporation sel!s 
copier supplies, but by law cannot require its customers to use 
them. The technicians can sell toner, and sorne do, but most find 



Vignettes of Work in the Field 45 

the commission paid to be so trivial as not to be worth the effort. 
Sorne of the competitive toner is of good quality and is sold hon-
estly; the subject of the story here is a racket called the "toner-
phoners." In this racket, someone calls the key operator and offers 
what sounds like a chance to buy supplies from the copier corpo-
ration at what the person on the phone says is a very good price. 
In truth, the prices are generally high and the toner bad, but 
when the shipment arrives on the dock, the customer is stuck. 
This also hurts the copier corporation, even though the toner is 
not theirs, beca use it was sold using their name and angers their 
customers. The technicians, as the part of the corporation closest 
to the customers, hear about this all the time. They may, in fact, 
be the ones to tell the customer that not only did they pay too 
much for something which was not what they thought but it does 
not work, either. The technicians are not enthused about this. 

FIFTH VIGNETTE-THE ROUTINE SERVICE CALL 

Frank and I are heading for the first call of the day, but he is 
having trouble finding the building. This is not his customer, his 
account, his machine, it is out of his territory, so he does not 
know which building it is. He grumbles that Californians do not 
put numbers on the buildings, and if you ask directions, they 
cannot give directions either. The users reported problems with 
the RDH,1O which does not surprise him. No one has worked on 
the machine in a month and a half, and things will get dusty. We 
find the location, and 1 have to sign in as a visitor. Frank has 
badges for most of the business es he visits regularly and even 
sorne he does not, like this one. 

Frank finds the person in charge of the machine to learn about 
the problem in more detail. This person is a manager and cannot 
speak from direct experience, so Frank asks to talk to someone 
who has encountered the problem. He would also like to see the 
originals that were being copied when the problem appeared. 
While the manager goes to find the users, Frank brings up the 

10 The Recirculating Document Handler, an input device, automatically posi-
tions a stack of originals one by one on the glass for copying. 
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machine error 10gs and begins writing them down, commenting 
that he habitually do es this first to make sure he does not erase 
them before they are recorded. He says they show a lot of errors 
in Tray 1. While he is writing, he explains that he wants to hear 
from the user who actually had a problem with the machine in 
order to get the most accurate possible description. Sometimes it 
can be hard to locate the particular person, but he finds that sec-
ondhand or thirdhand descriptions of the problem can distort 
things. Users may think of parts and functions of the machine in 
terms different from those of the technicians and may, in fact, use 
terms that the technicians employ for quite different parts or 
functions of the same machine. This log has a lot of errors; the 
service log indica tes that Bob has been here since the last service 
caH, but he did not write down the contents of the error log at the 
time. Frank wonders if he looked at it. 

Two users show up; they do not have their original s, but they 
can assure him that they were fIat, new, unwrinkled, and had 
never been stapled. They show Frank where the originals would 
get caught and tell him that when this happened there would be 
two pieces of paper on the glass. This happened when copying 
two-sided originals. Thís description tells Frank what the problem 
is, that there is too much play in the reversing roll, and he con-
firms it by wiggling the roll." The steel D-shaft on which the roIl 
is mounted is wobbling loose in the plastic gear that drives it. 
Timing is critical in this part of the machine, he says, given the 
speed at which it is running. 

Now that he knows what occasioned the service caH, he turns 
back to the machine logs. He says all the other entries are about 
right for the length of time since the last service caH, with only 
Tray 1 and elevator faults appearing to be real problems. 12 It may 
be sorne interaction of the two that produces both entries. He 
starts to write up his shopping list for parts to replace. When he 
first comes in on a service caH, he brings no parts and only sorne 
of his tools; after he has sorne idea of what is needed, he goes 
back to his car to get al! of it. The photoreceptor, for example, has 

11 The reversing rol! is part of the Recirculating Document Handler; it turns 
the paper over to copy the other side in duplex copying. 

12 The elevator raises a stack of paper into position to feed. 
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129,000 images on it, 45,000 revolutions; it will be at the head of 
the list.13 People who want to use the machine show up; Frank 
teIls them it will not be available for a couple of hours. 

He looks at the retard roIl on Tray 1; it is slick with fuser oil. 
Either the customer does not understand how this machine does 
two-sided copies, he says, or they are using the wrong transpar-
ency stock but trying it a second time due to its expense. Either 
way, they are putting output back in the tray to feed again, but 
once the paper or transparencies have been through the machine, 
they have fuser oil on them. The retard roll wipes off the oil; once 
oily, it no longer retards, so the tray feeds two sheets of paper at 
once, and there you are: a Tray 1 fault. Tray 2 is full of pre-
punched papero Frank says this is another source of trouble, since 
the punched-out pieces are often mixed in with the paper and can 
fall off anywhere in the machine, causing a variety of problems. 

The technician whose territory this is will be taking over 
Frank's territory, which is all the machines leased by a single cus-
tomer, a major account. (Frank is going to the Engineering Prod-
ucts Team.) Frank says Bob will have to be a quick learner: all the 
machines at the major account run a very high volume, and prob-
lems show up quickly. 

Frank looks at the switches that detect elevator position as a 
potential cause of the elevator faults, especially checking how tight 
the mounting screws are. He jokes that manufacturing tightens all 
screws until something breaks and then backs off a quarter turno 
Most screws on the machine are overtightened; when screws 
mounting switches are too tight, the switch may bind. If the 
switch is not actually broken, loosening the screws and actuating 
the switch a few times may eliminate elevator faults. He has done 
this to all the machines at his account, and any time he takes a caH 
in another's territory, if a switch is suspect, he will loo sen the 
screws, tap the switch, and actuate it a few times. Often this cures 
the problem. 

Frank puts a label on the feed head telling the users to press it 

13 A photoreceptor is a photoelectric device which will hold charge in the dark 
and discharge when exposed to light, making it possible to project an image on 
the photoreceptor and reproduce the image in patterns of remaining charge. This 
makes it possible to develop and transfer the image to paper and is the key to 
xerography. 
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down (after they have been told by another label to unlatch it to 
clear paper). He thinks this machine needs more labels for casual 
users. Then he looks around the machine. He makes a note to 
check their supplies 01' fuser oil, which they keep separate from 
the machine. He inspects the dicorotrons, commenting that he 
does not think you need safety glasses to do this if you wear 
glasses, but that anyone without glasses should wear the issued 
safety glasses. He knows one technician who does so; most of the 
others do noto 

As we go out to get his parts, we talk. 1 ask about the fix for the 
loose gear. He will fix it by shimming the shaft with a piece of 
plastic banding material. There wiU be a retrofit, a new gear with 
a metal insert, but until it arrives in the field, this works very well. 
In fact, it makes it very difficult to remove the gear. Frank teUs me 
he went to school for this machine eleven months ago. His ac-
count got their machines three months later, he instaUed them aU, 
and he has fixed them ever since. The managers at the account are 
happy. The machines replaced a competitor's brand, and the vol-
ume of copying has been about twice what the managers ex-
pected. The users, on the other hand, have been unhappy, beca use 
they feel that they see the machines being fixed a1l the time, and 
they do not appreciate that the use of the machines is double that 
01' the old ones. These same users, however, cannot be bothered to 
learn how they are supposed to use the machines. They claim they 
do not have time, he says. They seem to have plenty 01' time to 
stand around and bitch, though. He has tried running seminars to 
train key people in each office, but they have not had good atten-
dance. Frank, his manager, and their cohorts in sales and cus-
tomer support have a new series planned, and the managers at the 
account seem to have realized how much this is costing them in 
downtime because they say they will be pushing people to attend. 
There are things to learn with a machine this complex, such as 
what transparencies to use, how to copy cover-up without jam-
ming, how to do duplex. Doing duplex improperly causes the re-
tard roll problems he showed me on this machine; Frank carrÍes 
twenty retard roll kits, while the prescribed level is one. 

He finds this very frustrating, and the customers do not re-
spond to his frustration. He thinks you probably have to get their 

段静璐
要是当代民族志大概会大书特书此处。
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attention by billing for nuisance calls and persuading the cus-
tomer to pass on the billing to the department where the machine 
is located. Four or five thousand dollars of extraneous repair bills 
might get their attention, and then they would come to class. The 
customer corporation could do this, the billing structure permits 
it, but they will noto So he is moving on and Bob inherits it. 
Frank does not think any technician should stay in a high-volume, 
single-account territory for more than six months. The pressure 
builds as the frustration mounts, and he feels that he overreacts to 
his users now. These machines are getting a lot of use, four to 
eight times the national average volume, and this creates prob-
lems. There is no other machine to use in a high-volume walk-up 
situation. The customer had wanted their people to take big jobs 
to the reproduction department, which has machines designed for 
really high volumes, not just copiers but a printing press and a 
bindery, but the reproduction department is busy too. Their copy-
ing needs have mushroomed, and Frank does not see any reason 
to think anything about that is going to change. 

While we have been having this conversation, we walk out to 
his van, find the parts, and go back. Frank removes the photo-
receptor module and cleans the inside of the machine, vacuuming 
everything carefully. He removes the sump which catches all the 
toner coIlected by the cleaner assembIy; he will take it away rather 
than put it in the trash. If someone curious opens the sump, it 
couId make an awful mess. He holds on to the chassis of the 
machine to ground himself while vacuuming; this is a habit left 
from older machines where vacuuming the debris could generate 
enormous sta tic arcs and shock the technician. He cleans the 
screens for the cooling fans; clogging there causes overheating, 
which in turn can cause a wide variety of other problems. He is 
also looking for all the places where the debris from the punched 
paper could be and cleaning that up. 

After cleaning the inside of the machine, Frank puts the new 
photoreceptor in and closes up that part of the machine. He 
changes the retard rolls on the paper trays, replacing the oily ones 
with fresh ones. He fills the fuser oil tank. Then he turns to the 
RDH which caused the callo Removing the gear is easy; putting it 
back on with the shim in place requires a hammer. After he gets it 
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aH back together, he starts exercising the machine, trying each of 
its different functions. While he does so, we talk about how tech-
nicians learn to do aH this. 

He thinks they learn enough in the school to survive their first 
few caHs, long enough to see how the machines behave in the real 
world. The real problems like this gear are not covered by the 
official procedures, and new technicians need to learn to find 
them on their own. He finds the procedures useful when dealing 
with problems that do not occur very often; they are also useful 
when he is stuck. Sorne of the procedures do not work, sorne of 
them are circular; if the official procedure does not seem to be 
getting anywhere, a technician should caH the technical specialist 
for help. Quite apart from diagnosis and repair, the machine just 
needs to be cleaned. Users will think the machine is broken when 
a technician is just cleaning it. Alice has a line ready when the 
customers come up and say, "Is that thing broke again?" She says, 
"No, it's just getting a bath." 

Frank starts exercising the RDH, using fresh copies as originals; 
the oil on the fresh copies makes it harder for the RDH. This part 
of the machine does so much that there are lots of parts to wear. 
He thinks this subassembly is more complex than the whole of 
sorne earlier machines. The machine jams a couple of times while 
he is running it; he comments that these jams will be reported as 
RDH jams because there will be paper left in the RDH that needs 
to be cleared, even though the actual jam occurred elsewhere in 
the machine. Frank finishes his RDH checks by trying the inter-
rupt facility, making sure the machine does the right thing. '4 

Frank looks at the finished copies, checking the functions of the 
output module. He inspects the staples: are the legs even, are they 
straight, how wide is the gap between the ends of the legs? He says 
with staplers you are much more likely to get wandering leg, a leg 
askew, than too short a leg. Sorne of the things he looks for he 
learned in the field; they were not taught in school. 1 ask if there is 
any official way to report things a technician learns like this; he 
does not think so. They circulate informally among the techni-
cians. He would tell someone fresh out of school what to look for, 

14 The interrupt facility perrnits users to interrupt a prograrnrned job and do 
another job without losing the prograrnrning for the first jobo 
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but they might or might not remember. Not aH of these machines 
have staplers; someone whose territory does not have any or many 
staplers may not remember those details. 

The weekly team meeting is supposed to help these bits of in-
formation circulate. Frank says that John, the team manager, al-
ways starts the meeting late beca use the team members are sitting 
there talking about all their problems with the machines, teaching 
each other what they have learned. This only works with their 
team. Sometimes they have meetings with other teams that service 
sorne of these machines but mostly in lower-volume environ-
ments, and he thinks the technicians from the other teams do not 
understand what they are talking about. They lack the experience 
necessary to understand. 

While Frank teHs me this, he gets ready to apply a fix he devel-
oped to keep a baffle closed. Customers open it to clear paper 
jams and forget to close it; then the fuser cannot maintain its 
temperature and jams more. He uses a piece from a very old ma-
chine to make a spring to push the baffle back down whenever it 
is released. He puts a piece ofheat-shrink tubing over the metal to 
spare users' fingers and holds the tubing in place until it shrinks 
with a red Ty-Wrap. The red ones are resistant to heat, unlike the 
white and black kinds. Frank would like to add a spring to the 
fuser to make sure it gets properIy seated after being pulled out 
for jam clearance. An interlock would do as weH. As it is now, the 
machine can be run when the fuser is not solidly in there, which 
will contribute to further jams. 

At this point, Frank has done aH the replacements and repairs 
this machine seems to need. The next step in the process is the 
xerographic setup, adjusting aH the different components that 
contribute to making a good copy. In this machine the process is 
substantially automated; if all goes well, the technician only needs 
to enter sorne numbers. Frank knows the sequen ce by heart. 
While the process is running, he starts on the paperwork for the 
service call, listing the different things he has done and the parts 
he has replaced. Then the automatic xerographic setup stops; the 
display complains of Error 7. He looks up Error 7 in the docu-
mentation and learns that it means that the machine cannot ad-
just the copy contrasto The manual tells him to look at the xero-
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graphic system. Frank notices immediately that he had not put the 
cleaner assembly back in position, so he does so. He also checks 
that the instruments used in this process are set up correctly, al-
though he thinks that the process would have complained sooner 
if they were not. While he is looking at that part of the manual, 
he reads sorne of the relevant diagnostic procedures to see if they 
suggest anything else he should check. They do not, so he uses the 
diagnostics to mn the cleaner assembly to make sure that it is in a 
normal state, and then he tries the xerographic setup again. He 
says if the process is interrupted again he will change the batteries 
in his electro meter, one of the instruments used in this process. 

The error recurso Frank first checks the connection to the patch 
generator, one of the principal components involved in this pro-
cess; he says they are notorious for intermittent problems. There 
are sorne f1aky contacts inside; at one point the technicians were 
told to take the patch generators apart during service calls and 
solder those connections. Instead Sam, the team's technical spe-
cialist, started doing al! of them on an exchange basis. Technicians 
could take patch generators Sam had fixed as long as they brought 
the replaced ones back to be fixed. Now there are new ones sol-
dered at the factory. Frank decides the connection to the patch 
generator is good enough not to have been the problem, so we go 
out to the car to get a fresh battery for the electro meter. On our 
way back in, he no tices someone copying engineering drawings 
and tries to interest him in a new machine that the corporation 
offers for such work. The response is that Frank is wasting his 
time; the power to make that decision lies elsewhere: "1 don't have 
any clout; 1 just work." 

Back at the machine, Frank changes his battery and tries the 
process again. He says if it fails again, he will give up on the 
automatic process and do it by hand, one step at a time. This 
would make it clearer what is failing and when. The machine 
takes a long time in the preliminary part of the procedure, before 
it starts moving paper, and Frank comments on it. There is an-
other error that Frank is expecting to see, which will appear if the 
machine has not managed to set the contrast after a large number 
of copies, although the error message complains of something 
else. The machine runs out of paper befo re we reach that limit, 
and we joke about feeding it another forest as we reload. 
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Frank starts it up again, and the error recurso This time he 
looks at the diagnostic procedures prescribed for this error codeo 
The procedure tells him to check the values which the machine 
has reached in the process of trying to adjust the xerographics. He 
does. Because they are outside the acceptable range, the instruc-
tions tell him to set new values, different from the default values 
with which the machine starts the automatic process, and then to 
run the automatic process again. While it is running, he looks up 
the part number for the patch generator which he suspects. The 
one in the machine has a label on it indicating that it is one that 
Sam fixed, but they do not last forever. If this process finishes, he 
will leave a note to suspect the patch generator if there are further 
problems. 

The process is still running. Frank shows me that the machine 
is displaying the values which it is setting, and he tells me that you 
can interfere in the process by telling it to accept the value at any 
time. As the machine finishes one part of the setup, he notices 
that the values are not the normal ones, but the book says they 
are in the acceptable range. We notice sorne odd copies; Frank 
thinks they happen beca use the machine is switching its settings 
from Darker to Lighter in the middle of a run, and these copies 
were made in midtransition. He tells me he will go back and 
check the Normal settings when it finishes. The automatic process 
does Normal first, then Darker and Lighter, and Frank thinks that 
the process of adjusting the latter two can change the first, which 
is the most important since most copying is done in Normal. He 
also likes to set the machine up a little lighter than is prescribed; 
he thinks it will run longer before needing another service. The 
xerographic setup finishes, and we are in business. 

Frank starts setting the exposure, a matter of exchanging aper-
tures and running test copies.15 The light is good, and the machine 
sets up with a small aperture. The spare apertures are now hidden 
in a compartment on the door; when that change first occurred, 
no one told the technicians, and sorne of them did not find the 
apertures until after two or three calls on the new machines. 
Frank looks at the balance next. Bob has biased this machine to 

i5 Exposure of the photoreceptor is controlled by the aperture, as on a camera. 
In this case, the apertures are long narrow pieces of metal with slits of different 
sizes running the length of them. 
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work better with eleven-inch paper; it would not work right with 
fourteen-inch, but Frank presumes Bob knows what his customers 
use. Finally, Frank goes back and sets everything a little bit lighter 
to make it run longer. He refers to this as a "Chicago Fix." 

Now he is done; it is time to clean up and do the paperwork. 
The book says that replacing the retard rolls in the paper trays, 
the ones Frank replaced beca use of the oil on them, requires 
checking the paper tray settings. Frank figures that the couple 
hundred copies we ran in the setup process constitutes a pretty 
good check. He checks the billing meters. He checks the part of 
the machine log that shows how long various components have 
been in the machine and resets those he has changed. This al so 
tells him how many copies he used during the service call, a num-
ber that is reported as a credit to the customer's account. He 
writes up the service log, noting particularly his adjustment of the 
setup values and the fact that he is out of territory. He copies the 
letter that technicians leave for the customer at the end of the call 
as a demonstration of the state of the machine; he notes that they 
need more fuser oil and more toner. Frank prefers that customers 
keep the supplies separate from the machine, so that he or some-
one he has coached wiH put them in, increasing the odds that the 
right supplies will be put in the right part of the machine. He has 
seen sorne strange combinations over the years. 

Frank phones in to report the caH; we have been there three 
and a half hours for a fairly minor problem and a lot of routine 
service. He is on hold, complaining about the music played for 
those on hold. He thinks most customers will not wait if they are 
put on hold; they do not like the music and feel patronized by the 
taped reminders that calls will be dealt with in turno Finally he 
gets an operator. The reporting is primarily numbers; there are 
numbers for problems, numbers for the part of the machine 
where the problem occurred, and numbers for the parts that have 
been replaced. Then he checks for new calls; he only has one, the 
whole team only has five. It seems clear that my presence is not 
affecting the team's performance in any significant way.16 

As we leave Frank says something about parts and LOLOS, so 1 

16 The corporation worries about visitors interfering with service. If the statis-
tics reported by a district with many visitors change significantly, the visits will be 
cut off. 
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ask about LOLOS. He cannot explain; it is the "blank blank Level 
of Service," but it is really the list of parts he is supposed to carry.17 
The form is made to serve as a guide to where the parts are sto red 
in the van or car, as an inventory, and as a help in ordering new 
supplies. His district has customized LOLOS, allowing the techni-
cians to set their own levels for parts they should keep on hand, 
and his is substantially changed from the original. The original 
was not very accurate, just an engineering SWAG. SWAG? "A Sci-
entific Wild-Assed Guess." 

Commentary 

There are sorne interesting stories in this complex layering of 
narrative, including sorne stories about stories. Most of this vi-
gnette is my narration of the service callo However, one should 
note that when Frank talks to me, it is only occasionally about 
this specific call; his discourse is far more often about practice, his 
territory, or the history of particular features of this machine. The 
point is that this is a routine service callo Most of the work has 
been reduced to practice, and Frank need not concentrate on 
what he is doing to the exclusion of other thoughts. The call is 
unremarkable and not worth a story except where 1 need explana-
tion. He constructs an account of this machine at the beginning 
of the call, using the logs and the narrative elicited from the users, 
and finds the machine to have a couple of specific problems, one 
from wear and one from misuse, and to need a great deal of 
routine service because of the time that has elapsed since the last 
service callo 

The narrative of the users actually begins with sorne words 
from Frank about the difficuIties of getting a use fuI narrative from 
users beca use of conflicting terminologies used for the machine. 
The part of his narrative about the oily retard roUs is constructed 
from the clues he finds in the machine and his knowledge of the 
common ways in which users fail to do their work correctly. The 
narratives that appear thereafter are either history or reflections 
on practice, until the xerographic setup process produces an error. 

17 LOLOS is the only acronyrn in the service world that 1 have never been able 
to have defined. This lack of absolute definition does not seem to bother the 
technicians at aH, being one of many things in the world determined elsewhere. 

段静璐
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Frank tries a series of procedures to dissolve this problem, assum-
ing that the standard answers will take care of the problem with-
out his determining what the problem actually is. These fail, but 
the documentation has a procedure that fixes the error. We are left 
with no account of this problem, and in a sense it is never actually 
diagnosed. Neither Frank nor 1 knew what the problem was, al-
though presumably the designer of the documentation did. 

Technicians cannot work only in their own territories; the pat-
tero of failures is too irregular. When they call Work Support for 
assignments, they first check for calls in their territory. If there are 
none, then technicians accept calls for others in their subteam or 
in the team as a whole, in that order. Frank has no calls for his 
own territory, so he is taking a call for another member of his 
subteam. Access to the machines is a perennial problem for the 
technicians. In most of the corporations in Silicon Valley, em-
ployees either wear or carry badges, and access to the building is 
denied to others. However, there are people like the technicians 
studied here who need regular access to the building but are not 
employees. Two common strategies are to give them badges of 
their own and to maintain a number of vendor badges that are 
issued to persons showing identification from one of the appro-
priate companies. 18 Even with badges there can be problems: in 
the first vignette, Jim told Tom that one of the customer corpora-
tions believed that Tom had taken one of their vendor badges with 
him after his last visito Tom replied that he never gets a badge 
there; although vendor badges are used at that site, this group of 
technicians is somehow exempt from the requirement. 

This concern for badges is only a matter of normal industrial 
security. At other sites where defense work of various classifica-
tions is conducted, technicians may need to be escorted at aH 
times by an employee, while red lights in the corridors warn other 
inhabitants that an uncleared stranger is in their midst. Unneces-
sary items, like ethnographers' tape recorders, may not be allowed 
in the building; technicians' tool bags are carefully inspected going 
in and out. Spare parts may be allowed in but not out. In extreme 
cases, as 1 mentioned earlier, the technicians are not allowed in at 

lB This does not apply to those who are observing the technicians; 1 always 
signed in and out as a visitor. 
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all; the machines are brought out. This can hinder the technicians' 
work, in that they are deprived of a chance to see the machine in 
context and may not meet the relevant users. 

Once in the building, the technicians then need access to the 
machine and to the users. This may only be a matter of finding 
someone with the keys, as it was in the second vignette. Here, 
however, since this is not Frank's territory, he begins by finding 
the person responsible for the machine, in this case the account 
manager. When Frank took the call from Work Support, he got 
the machine's serial number, the address where it is located, and 
the name of the person responsible; sometimes this is the account 
manager and sometimes the key operator. Account managers ei-
ther purchase or lease the machines and supervise the service con-
tracts. Their power in the lives of the technicians stems from the 
fact that they can order the machines taken out at any time, but 
they may or may not actually use the machine. The key operators 
are a second important category of customers. Ideally they assist 
other users and generally track the state and use of the machine; 
the degree of their involvement largely determines whether the 
placement of the machine is a success or a failure (Blomberg 
1987). 

Account managers and key ops are also important to the tech-
nicians in that it is through them that the technicians have access 
to the users who have had problems with the machines. This ac-
cess was important in the diagnosis of the problem in this case; 
the users' comments point Frank directIy at the problem. It be-
carne clear during my fieldwork that this reversing-roll problem is 
well known and routine for any competent technician, aIthough it 
is not addressed by the documentation. This was probably a very 
difficuIt diagnosis the first time, but it was virtually automatic for 
Frank here. The sort of confusion of terminology that Frank de-
scribes while we wait for the users is common in the interactions 
of technicians and users. It is best avoided by talking to the partic-
ular user at the machine, so both can look at it, point at things, 
and negotiate a mutual understanding, and this, in fact, happens 
easily in this case. 

Frank reads the logs before and after the interview with the 
users but do es not do so to confirm or deny their reports. He has 
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already confirmed their report by feeling the free play in the shaft. 
His interest in the logs stems from his earlier observation that it 
has be en a month and a half since this machine was last serviced. 
He expects this to be a major service; the logs will indicate which 
components need to be changed as a matter of routine and 
whether or not there are other problems to investigate that were 
not experienced by the users directly. 

There are three logs involved in this machine. Two are main-
tained by the machine's software; the third is on paper and is kept 
in a compartment in one of the doors. In one of the software logs, 
the machine records routine events as a way of measuring the 
lifetime of components. In the second, it records various sorts of 
problematic events, sorne of which would have been perceived by 
users as jams or other troubles and others which the users could 
not have seen but which indicate that the machine's behavior is 
changing in undesirable ways. (There is another category of prob-
lema tic event, those that are perceived by the users but not recog-
nized by the machine, but these are only reported as service calls.) 
The log that records routine events must be erased deliberately, by 
a command from the control panel; this is done when the compo-
nents involved are changed. The log that records problems is 
erased automatically when the technician leaves the diagnostic 
programo This is to ensure that the problems reported are recent 
events, so in theory, at least, the log only displays those events that 
have occurred since the last service callo In practice, there are ways 
to avoid erasing the error log if one does not want to take the 
time to write it all down on the form that is part of the paper 
service log. This might occur, for example, on a courtesy call, as 
in the third vignette, where one is not working on the machine 
but merely observing it. A technician would want to check the log 
on a courtesy call but would not want to erase it, so that at the 
next service call it would accurately portray the entire history 
since the last service callo The paper log is used to record the 
contents of the machine's software logs as well as things done to 
the machine, pieces replaced, adjustments made, and things to 
suspect the next time. This is known as the service log; the two 
logs in the machine's software are known to the technicians by the 
codes which bring them up. 1 will lump the latter two together as 
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the machine logs. The logs, of course, do not necessarily reflect 
the users' perceptions of problems. 

The issue of fending off would-be users is a constant one for 
technicians. The machine is at the customer's site for the cus-
tomers' purposes, but they must give it up to the technicians for 
servÍce. This service is scheduled without consulting the vast ma-
jority of users at a customer site, however, and sorne number of 
them will not be happy to find the machine unavailable on any 
given occasion. There is not much that can be done about this, 
but in turning them away the technicians do not wish the ma-
chine to seem too unavailable, since these impressions may re-
main when these same customers have to fill out the Customer 
Satisfaction Management Surveys which serve as part of the tech-
nicians' performance appraisals. 

Technicians distinguish between casual and dedicated users of 
their machines. A casual user is anyone who uses the machine but 
whose job is not primarily running the machine; this presumes 
that the machine is available for such use. Dedicated users are 
usually operators in copy centers; their job is to run the machine. 
Technicians presume that dedicated operators will learn more 
about the machine, if only from experience, and may be expected 
to be more interested in learning. Casual users cannot even be 
expected to know how one is supposed to use the machine or 
even to know that there is something to know. Accordingly, Frank 
thinks of labels which might teIl them what to do when they are 
there, or modifications which might force them to do the right 
thing. The spring he adds to the fuser is one such modification. 

A persistent theme for technicians is the need to protect the 
machine from its users. Incorrect use of the machine can cause as 
many problems as component failures, but as Frank's tales of his 
own customers are designed to show, users may resist being 
taught how to do things that they think they already know. The 
technicians accordingly develop the ability to detect the history of 
the machine's use from the clues remaining. The oily retard roIl 
suggests two different ways in which the customers might have 
been misusing the machine; either suggests to Frank an unwilling-
ness to learn the proper way to operate the machine or the appro-
priate materials to use. 

段静璐
用户的「不当」行为，而并非机器本身的过错。这种责任分配方式难道只反映出知识分配的方式吗？背后应该还有关于「使用」和「误用」的定义问题，在用户和技术专家的眼中，「使用」可能意味着截然不同的事情。
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Problems stemming from users' misdoings are clearly identified 
by the technicians as products of human action, not as something 
gone wrong with the machine. A similar identification occurs 
with the switch es whose mounting screws are too tight: someone 
tightened them too mucho In fact, the presence of the machine in 
the customer's location is seen as the product of a long series of 
human decisions and actions in design, manufacturing, and sales, 
none of which are accessible to the technicians. The users are 
available, however, and the technicians try to manage the users' 
interactions with the machine through labels, springs that will not 
let the users leave baffles in the wrong position, classes to teach 
them the right ways to use the machines, or places to leave the 
supplies which are unavailable to the casual users. Frank admits 
that he finds the problem of misuse very frustrating. While he says 
he may overreact with customers in his own territory, he did not 
do so on this call, and his feelings of frustration were the same as 
those 1 heard about from other technicians. 

Frank's comments about what users know and do not know, 
will and will not learn, are reflections on the social distribution of 
knowledge and how it is accomplished. His comments about team 
meetings address the same issue among the technicians. It is par-
ticularly striking that he feels the lack of comparable experience 
makes it difficult for the other teams to understand what his team 
has learned, so they cannot take advantage of his team's experi-
ence. Implicit in this are the technicians' assumptions that their 
skills are not learned in school but from each other, and that the 
meaning of their tal k about their skills is not obvious outside the 
context in which they were developed. Frank was delighted that I 
had been to school on this copier.'9 He had been observed by an 
earlier visitor doing a time and motion study who refused to 
speak to him at al1. Frank had wondered how the observer could 
write down what Frank was doing if he knew nothing about the 
jobo 

Frank began working with the corporation in Indiana, which 
may account for his reference to a Chicago Fix. Sorne districts get 
new machines before others, and sorne have accounts that will use 

19 This is the service idiom for having taken the course lo learn how to repair 
this copier. 

段静璐
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the machines much more intensely than others. These districts 
encounter most of the problems before others will and must de-
velop their own ways to fix problems until engineering and manu-
facturing catch up. Word of these innovations will spread, usually 
carrying acknowledgment of their origino Such districts will have a 
reputation among the surrounding districts as something like the 
big time, the cutting edge of the blunt instrument that is field 
service. Silicon Valley is such a district on the West Coast, Chicago 
is the same for the Midwest, and this may remind us that al-
though service is intensely local, and it is the local geography that 
most concerns the technicians, they do this work as members of a 
multinational corporation, and what happens elsewhere in the 
corporate geography may matter to them too. 



3 

Territories: The Geography 
of the Service Triangle 

The social arena of service is defined spatially by the 
territorial divisions of the service world, and these territories are a 
fundamental category 01' concern for the technicians. Each techni-
cian has a territory, which has a given number of machines placed 
with a given number 01' customers. Each machine has a history, a 
life span, and a pattern of evolution as changes and modifications 
are required. There is a history, too, 01' the relationship with the 
customer, and neither technicians nor customers have permanent 
positions. Often a technician takes over a territory from a differ-
ent technician, or acquires machines from several different techni-
cians, inheriting at the same time the consequences of both the 
predecessors' work habíts and their relationships with the cus-
tomers. The technician is responsible for keeping the machines 
running, keeping them up-to-date, and performing maintenance 
at the appropriate intervals. The technician's responsibility to the 
customer is to keep them contented, which often involves more 
than just keeping their machines running. 

This situation would be complex enough if the technicians were 
able to focus exclusively on their own assigned territories. How-
ever, a technician is also a member 01' a team which covers all or 
part of a district, and of a subteam which covers part of the team's 
area. Outside one's own territory, responsibilities are first to fellow 
subteam members and then to fellow team members. It is rare but 
not impossible to get farther afield than one's own district; at the 
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段静璐
接手的不只是机器，还有一整套当地的社会关系、人物关系网络。
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local level it is routine for a technician to work on machines be-
longing to other members of the subteam or team. This means 
that relationships with the customers, as well as the state of the 
machines, will be affected by the performance of other techni-
cians, while part of one's own work will be in others' territories, 
affecting their machines and their relationships with customers. It 
seems clear that technicians worry more about the social damage 
another technician can do in their territory than about what 
might happen to the machine, perhaps because the machine 
would be easier to repair than the delicate social equilibrium. 

At the same time, technicians do not feel responsible for doing 
as much work on the machines during service calls in others' 
territories. Their theory is that they will repair the immediate 
problem, while retrofits and sorne long-term maintenance tasks 
are left for the technician to whom the machine is assigned. Nor 
do they seem to worry about the social equilibrium of another's 
account; indeed, they cannot. Although everyone works out of 
territory, it still happens that the technician responsible for a ma-
chine sees it most consistently. This technician provides the conti-
nuity and bears most of the burden of the social relationship. In 
return, it is this technician's performance appraisal that is affected 
by the customer. Normally, other technicians visiting a machine 
will not have been there Often enough to be a significant part of 
the social relationship. 

The social dimension of service is not well recognized. The 
technicians know it exists, and their immediate management 
seems to know this also. There is liule sign that the customers 
recognize it. Technicians' work is commonly defined as the diag-
nosis, repair, and maintenance of machines, and technicians ser-
vicing others' machines take advantage of this. They go on such 
calIs to do work under that definition, pIaying out the script that 
service is just about fixing machines, being poIite to the customers 
but keeping their distance. 

One couId seek to protect relations with one's customers by 
attempting to prevent others from working in one's territory. I 
have heard that sorne technicians have toId specific individuaIs to 
stay out of their territory, but one cannot keep alI others out. Nor 
can one work only in one's own territory. The workload is too 
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variable, and technicians will all have times when there are no 
calls in their territory, and so they must work elsewhere, and 
other times when there are too many to answer, and so they must 
accept help. 

A different option is for a sub tea m to regard their various terri-
tories as essentially one and meet frequently to share information 
to keep each other up-to-date. There is some inherent tension 
between this collective approach to the work and the assignment 
of individual responsibility for every machine; each technician 
must either believe that the other members of the group are as 
skilled and thorough or be willing to accept the possibility of de-
graded performance in return for greater resources. The subteam 
described in the first vignette shares territories in this way, with 
the added incentive that they are also collectively responsible for a 
small population of older machines that no one else in the team 
could fix. Consequently, it behooves them to take ca re of each 
other beca use no one else is going to help with those machines. 
Technicians without such constraints have a wider pool of poten-
tial help and so can be more casual and more selective about 
alliances and less bound by the subteam structure. 

The contradictions endemic to the service world also appear in 
the technicians' 50metimes conflicting reactions to their territo-
ries. Territorial boundaries provide a reference for al! action, 
whether one is inside one's territory or outside. There is a desire 
to make these boundaries rational and to live within them and a 
recognition that this will not happen. The technicians express a 
desire for geographically compact territories to minimize travel 
time but do not want to surrender their more far-flung customers 
until they can find a technician fit for both the technical and 
social challenges. A technician may not want to be responsible for 
a customer's new machine in a distant location outside the techni-
cian's territory, but customers often want a single technician to 
service al! their machines. In such circumstances, the technician 
cannot resist too much without risking damage to the relationship 
with the customer, and so may instead appeal to the team man-
ager to de al with the situation. The team manager divides the 
district into territories and assigns them to the technicians but 
then needs to adjust for new machines and new technicians or for 
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the loss of either. In this process, machines may cease to be as-
signed to any particular technician for a period of time; this usu-
ally results in progressive deterioration, as immediate problems 
are fixed but no one is responsible for the machine's overall well-
being. When this oversight is caught and the machine is reas-
signed to a technician, the effort required to restore it to good 
condition may be formidable. 

For all interactions in the service world, one factor is the issue 
of territory-whether or not a machine is assigned to the techni-
cian in question and where it is geographically with respect to her 
(other) assigned machines. Whether a machine is in-territory or 
out-of-territory changes one's responsibilities to the machine. It 
also changes the performance expected by one's teammates, and it 
crucially affects one's relations with the customer. 



4 

The Technicians 

The real work of field service technicians is to maintain 
a triangular relationship between the technicians, their customers, 
and their machines, and each group of participants will be dis-
cussed in turno However, everything here is told from the perspec-
tive of the technicians, and it will be the technicians' views on 
customers, machines, and relations between the two that will be 
reported. It is the technicians, too, who find control to be difficult 
and ephemeral in this domain, something for them to reestablish 
in the specific situation, knowing it will only be lost in the use of 
the machine, and it is their understanding of the machines that is 
fragile and contingent, known to be true in specific circumstances 
but uncertain in further application. Moreover, it is their stories 
about their actions in this world that provide the substance of this 
work, so it seems appropriate to begin our discussion of the pop-
ulation of the service triangle with the technicians. 

There are two striking characteristics about the background of 
technicians as a group. The first is that a surprising number come 
from rural backgrounds; one-fifth of my copier class had grown 
up in homes without electricity or indoor plumbing. The second 
is a propensity to tinker, and this was as true for the women as for 
the meno Working on cars in one way or another was a common 
theme. Sorne reported helping their parents tune the family car; 
another helped in his father's junkyard and at age thirteen sold 
bicycles built from junk parts. This characteristic tinkering con-
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tinues: the technical specialist of the team 1 observed most is fa-
mous for taking parts home and rebuilding them. 

There was nothing particularly distinctive about the educational 
backgrounds of the technicians 1 observed. AH had high school 
diplomas. Approximately half of the technicians in the district at 
that time had junior colIege degrees in technical subjects. About 
twenty percent had learned their technical skilIs in the military, a 
fraction that was greater in the time of the draft and the Vietnam 
War. Most of the remainder had acquired their technical educa-
tion (other than that provided by the corporation) from prívate 
technical training institutions. Sorne four or five percent of the 
technicians had bachelor's degrees, but these were all in non-
technical disciplines such as English, psychology, or drama. 

Technicians work in a district and are divided into teams, pri-
marily on the basis of machine type, so that a team services ma-
chines of similar capacity or technology. Teams are divided into 
CSTs, or subteams, on the basis of shared scarce skills, or more 
commonly, territorial proximity. Membership categories in the 
teams are manager, specialist, senior technician, and technician. 
The managers are usually promoted from the ranks of the techni-
cians, but few succeed in the job, and most return to being techni-
cians. The specialists are also promoted from among the techni-
cians; their job is to monitor and improve technical skills, assist 
with difficult problems, and circulate technical information. The 
division between technician and senior technician is just one of 
seniority and salary; reputation and skill are not thought to be 
related to this distinction. 

There are few career paths within the corporation for techni-
cians. Despite the low success rate, many do try to beco me man-
agers, although the technicians say that doing so is a waste of time 
and entails losing touch with the real world of service, trading a 
real job for headaches. There are fewer opportunities to become a 
specialist, and most of those who get the job stay there. Specialists 
are still in the community of technicians. However, sorne speciaI-
ists get promoted to positions as trainers or as regional or even 
national specialists. These are definiteIy outside the community, 
and there are very few such jobs. There are no other career paths 
within the corporation built on work as a technician; one couId 

段静璐
真的工作与假的工作。
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imagine abandoning that experience and starting over in sorne 
complete!y different capacity, but it is not clear that this has ever 
happened. 

The organizational arrangements of the team structure within 
the district do affect the work of service. The initial loyalty is to 
the subteam; the question "Are we clear?" (i.e., "Are there any 
calls for us in the queue at Work Support?") refers first to the calls 
for the subteam and only secondarily to those for the tea m as a 
whole. Similarly, at least so me of the technicians fee! that the sub-
team is the most appropriate place to loo k for he!p and that it is 
not appropriate to expect he!p from other subteams.' Team and 
subteam organization are not constant, however, and new ma-
chines and new or retrained technicians mean the social situation 
is continually in flux. While technicians worry about the assign-
ment of new machines, they do not seem concerned about the 
actual installation. Most "installs" at the time were done on over-
time by whichever technicians volunteered for the extra work and 
payo This was done so that technicians could address service calls 
during the day and not be committed to a long but normally 
straightforward procedure. Doing installations this way al so serves 
to minimize the impact on the customers, since the work is done 
after hours. 

Teams do show some sense of unity, and the better technicians 
are free to float through most of the territories without regard to 
subteam membership. Most technicians enjoy informal, casual re-
lationships with their immediate managers, most of whom have 
recently been technicians themselves. Some technicians did 
wonder if their manager would be interested in my tapes, but 
immediately turned the comment into a joke about the manager's 
height: "All he'll hear are short jokes." Movement of technicians is 
not just within the team. Teams servicing more complex machines 
recruit from those servicing the simpler ones, and teams that are 
overstrength for their machine population may lose technicians 
with appropriate training to teams with too few technicians. The 
team is the smallest formal organizational unít; the subteams are 

1 Actually, it is not at all clear that these technicians did not themselves ask for 
help from outside their subteam; it is only clear that they regarded sorne requests 
for help from outside their subteam as inappropriate. 
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too ephemeral. Consequently, the team is also the real meeting 
point for the technicians and the corporation. The team manager 
must not only represent management to the technicians but must 
also represent the technicians and the realities of the service world 
to the corporation. 

In that world, the technicians respond to their problematic ser-
vice situation in a collective manner, tracking each other, sharing 
information about particular machines and about machines in 
general, and keeping track of events in the world around them 
which may affect their work. The organization of the technicians 
into teams and subteams affects but does not determine the col-
lective response; the official structure is invoked or ignored by the 
technicians as seems appropriate to them. A distinctive aspect of 
collaboration in service involves the technicians' appraisal of other 
technicians. They need a reasonable understanding of each other's 
strengths and weaknesses for two principal reasons. The first is 
that another technician may solve a hard new problem; one must 
know something about how that technician works in order to 
know what to make of the account one hears of the solution. The 
second reason is that other technicians will take calls in one's own 
territory and one needs to be able to anticipate the effects, both 
on the machine and on the social situation. 

No technician works completely alone, but the amount of co-
operative work varies over a wide range. At the opposite end from 
those who try to work alone and only in their own territories are 
members of groups that effectively share territories. These groups 
may align with the subteam structure or may be a subteam with 
the addition of friends and allies. Persistence of these alliances 
through time varies; the group in this study which seemed the 
best established also shared responsibility for a small population 
of different machines. Only members of the subteam could help 
each other with those machines. This incentive seemed to encour-
age their group collaboration, but they did still cooperate with 
others. They shared more information than the less intense 
groups, in particular watching the coverage of their common ter-
ritories. The more casual groups tend to focus on problems or 
unusual occurrences, and in fact, groups may coalesce around an 
unusual problem. A technician arriving at a popular lunch spot 
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with a problem wil! quickly engage the attention of most of those 
technicians present, as in the case presented in the fourth vignette. 

Technicians try to know what happens to the machines in their 
territories, such as what failures have occurred, who has worked 
on them, and what modifications have been done to them. If the 
opportunity occurs, a technician who has taken a cal! on another's 
machine wil! report to the responsible technician what was done 
and what was observed, particularly anything which appears Iike!y 
to become a problem. This reporting is most detaiIed between 
technicians not in the same group, where the technician who took 
the cal! is unlikely to work on the machine next and is al so not 
expected to do much more than fix the cause of the service callo 
Within a cooperative group, each technician is expected to do 
whatever is necessary fm the long-term health of the machine, 
including maintenance, retrofits, and repairs in anticípation of 
impending trouble. Consequently, such a group wil! tal k more 
about who was where, implicitly assuming that everything neces-
sary was done. Thís assumption holds for group discourse even 
when the members have reason to doubt its validity. 

The conversatíon of a dosely cooperating group can be quite 
cryptíc when the members are sharíng information about work; 
they are consídering a well-defined fie!d whích can be díscussed 
with considerable economy, vergíng on codeo The work is dis-
cussed in terms of cal!s, the units of work that appear on the 
computer screens in the Work Support Center and the units in 
which it is done and reported. "Call" refers to both the caU for 
service from a customer and the service cal! or visit to be done by 
the technician; these cal!s are the events or episodes defining work 
in the service triangle, even though problems may persist over 
several different caUs. In technicians' conversation, calls are sorted 
according to the technician primarily responsible for the machine 
and are discussed in that way, even if sorne other technician takes 
one of them. It wil! still be a call be!onging to the assigned techni-
cían, as in "I too k that cal! of Jane's." The machines are otherwise 
identified by the name of the corporation where they are located, 
a street name if the corporation has more than one site, and pos-
sibly a mode! name if other than the most common machine. For 
a technician who knows the terrítory, this terse identification in-
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eludes the significant history of the machine and details of the 
social setting, ineluding the dominant personalities. This can ex-
tend to machines that are not yet installed but are going to a 
company that already has machines; the personality of the cus-
tomer's manager in charge of machines will be expected to influ-
en ce the servicing of the new machine as it has the old. 

Discourse, then, within such a group will emphasize the prob-
lematic elements. A trusted colleague taking a call on a machine 
that works well at a site that works well gets minimal comment: 
"She took my Fairview city hall call." Minor discussions may 
focus on elarifying who was where or reconciling different under-
standings of a third party's activities, wondering at the absence of 
a regular member of the group or expressing frustration at fail-
ures of communication, both external (such as trying to reach a 
colleague through a customer's phone system) and internal (for 
example, being assigned calls to customers who were observing a 
holiday). These are routine matters, handled with dispatch and 
leavened with a bit of teasing and mild character assassination. 
Efficiency in dealing with the movements of people among places 
permits the technicians to focus on their real interest, problems 
with machines. 

Technicians will ask their colleagues about a specific machine 
that they know to be troublesome if they have observed a call up 
for that machine.2 Recurrent problems are intriguing both for the 
failure of the technicians' collective knowledge to date, shown by 
the growing list of fixes that have not solved the problem, and for 
the tension in the social arena as the customer's irritation grows. 
Discussion of a good baffling problem will involve all the techni-
cians present, whether members of the responsible group or noto 
There is an assumption on the part of all participants in the ser-
vice world that the technicians can solve any machine problem. 
The failure of this assumption in a problem which defies repeated 
attempts at solution is thus a serious challenge to the competence 
of the community and so engages their attention. 

In the fringe areas of their collective knowledge where the tech-
nicians do not have enough information to identify causes, prob-
lems appear as symptoms susceptible of multiple interpretations 

, That is, listed in the Work Support queue. 
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with no good way to discriminate among them. The technicians 
have an incomplete connection between the multiple interpreta-
tions and the set of fixes known to cure sorne manifestations of 
the symptom. A solution to a difficult problem could either in-
crease the number of interpretations for a given symptom or clar-
ify the connections between that symptom and its manifold 
causes. Either is acceptable; the alternative, an insoluble problem, 
is no1. 3 Until a persistent and difficult problem is solved, it will be 
a challenge and a source of worry to the community of techni-
cians, mingled with the tantalízing and appealing prospect of 
learning something new about the machines. 

An intense group discussion of a machine and its problem oc-
curred over lunch one day. A technician and 1 had just come from 
a machine with a recurrent, particularly opaque problem. There 
had been several service calls on it already, and most of the known 
fixes had been tried. The machine in its failed state appeared to 
provide no useful information about the problem. Two of the 
other technicians from the same subteam also showed up for 
lunch. A particularly skilled technician not formally part of their 
group was working with one of them that day and so was avail-
able to provide a fresh perspective. Introduction of new persons 
contributes to the collective consideration in that the summing-up 
necessary for the new participant to understand the situation per-
mits those who have been working on it to loo k again at the 
situation as a whole. Since the difficulty in solving such problems 
líes in the weakness of the diagnostic information, the summing-
up consists primarily of listing their attempts with different strate-
gies known to dissolve the particular symptom. Such a sumrna-
tion is not entirely satisfactory beca use sorne of these dissolution 
strategies are parts replacements, and the technicians know well 
that even new parts are not necessarily rdiable. 

The group's attention was turned to this rnachine by an inquiry 
frorn one of the other technicians, who had noticed a call up on it 
when talking to the Work Support Center. In the discussion that 
followed, the new participant initially was in the po sitio n of sug-

, Quite lite rally not acceptable. If a machine with a maintenance contract can-
not be fixed, it must be replaced at the corporation's expense. This like-for-like 
exchange, as it is called, can also be expensive in terms of professional prestige. 

段静璐
技术专家们往往共享问题和多重解释。
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gesting the best-known causes for the machine's behavior, all of 
which had already been tried. This dialogue helped to establish 
that those working on the machine had behaved as competent 
practitioners, in that they had pursued all the known solutions to 
this problem. The fact that they had repeated sorne of them a 
couple of times does not detract from this competence, beca use 
replacement parts are known to be faulty at times. Part of the 
discussion addressed which, if any, of the error reports from the 
machine could be considered relevant. Competent practice in-
eludes discarding diagnostic information from the machine when 
it tells nothing useful, and hence part ofbeing a competent practi-
tioner is being able to distinguish those times from the others. 

In this particular case, all parties to the discussion had a com-
mon understanding of the possible causes for this problem, and 
those working on the machine had addressed most of them or 
were planning to do so. The new participant suggested a novel 
diagnostic strategy, which most of them had heard of before and 
discounted as being incredible. It did, however, address the prob-
lem as they understood it and promised a more subtle discrimina-
tion among its multiple causes. The strategy involved the use of a 
very cheap FM radio to detect electrical noise, making a virtue of 
the cheap radio's inferior filters. Although the discussion at lunch 
appeared to conclude with a reluctant acceptance of this diagnos-
tic technique, what had actually been accomplished was to con-
firm their common understanding of the nature of the problem. 
Subsequent efforts to fu: the machine addressed that understand-
ing without the radio being used. 

By contrast, certain parts are known to produce the symptom 
at issue, although there was no diagnostic evidence to connect 
them to this manifestation. One of these parts had been replaced 
twice in recent months, and the technicians were reluctant to ac-
knowledge the argument from experience made by one of their 
number that this part should still be suspect. However, at the end 
of the lunch and the discussion, one of the technicians offered 
another of that part to the technician working on the machine, 
who hesitated, expressed hope that it was not the problem, and 
took it. 

In effect, then, the members of the subteam reviewed the his-

段静璐
这个故事的细节还是被放过，调频收音机检测电噪音本身是一种相当有趣的发明，至于它是否在群体内得到认可，那是另外的故事（也可以追问为什么它没被接纳）。
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tory of their actions with the machine and their current under-
standing of the machine and found the two consistent. Given 
what they knew of the machine, there were still strategies to try, 
both dissolution through replacing parts and diagnosis with the 
radio. They questioned the adequacy of their understanding but 
had no information with which to modify it; the group had tried 
to create a better account of this machine but still had no new 
information which would improve the coherence of the narrative. 
One of the requirements of field service is that calls must be 
taken. If the machine is not working and the customer has no-
ticed, something must be done to the machi ne. Under these cir-
cumstances, the members of the group consult each other, put 
together their best understanding, and set out to do what they 
know how to do. 

In addition to sharing territories and pooling information, 
groups that work together share parts. It is very difficult for a 
technician to have all 01' the necessary parts all the time, and the 
Parts Drop does not always have everything in stock. While the 
team technicaI speciaIist does keep a stock of particuIarly prob-
lematic parts, to sorne extent technicians reIy on their colleagues 
to fill the gap s in their own collections. This is done selectively; in 
general, the people one borrows parts from are the same as those 
one asks about difficult probIems. 

Groups that work together al so share scheduling, teasing, and a 
tolerance for each other's weaknesses. They plan coUectively to 
deal with the calls facing each of them. They tease each other 
about their probable fates, professional and personal. They will 
admit, very privately, that sorne members of the group do not 
work as hard as others and have not necessarily done what they 
say they have. There is no public reproach. As with so many other 
factors in service work, the other members of the group can do 
líttle about such a situation, so the objective is to find the least 
painful way to work around it. 

In general, technicians' attitudes toward other technicians com-
bine honest appraisal with acceptance. Technicians can neither 
choose nor change their colleagues but will nonetheless be af-
fected by their colleagues' work habits and social graces. Technical 
weakness is better accepted than laziness, which in turn may be 



Technicians 75 

mitigated by personal charm. In general and within certain limits, 
members of a subteam tolerate each other's sins better than they 
do those of more distant colleagues. Conversely, technicians seem 
to express negative opinions about distant colleagues more freely 
than they do criticism about those with whom they must work on 
a daily basis. 

For example, the revelation that a teammate had not done a 
needed retrofit was greeted with surprise, but not with censure. 
On another occasion, it was discovered that parts reported to have 
been replaced did not appear even to have been cleaned, but this 
discovery was not regarded as worth mentioning to the technician 
responsible. However, other technicians in the subteam displayed 
high anxiety at the possibility that the technicians responsible for 
these omissions might visit customers with whom relations were 
more delicately balanced. This relative tolerance within was bal-
anced with a sterner face without. The same technicians reacted 
negatively to a request for help from a technician not part of their 
subteam, commenting at great length on the unprofessional be-
havior they had observed of that technician and dismissing the 
situation as no crisis but merely a normal backlog. SimilarIy, an-
other technician not of their group was said to get overexcited and 
to abandon the systematic approach they believe characterizes 
competent practice. However, they did seem to think there was 
hope that this technician might learn professional behavior. It is 
unclear whether this hopeful attitude was occasioned by any ac-
tual difference in expertise or practice, or perhaps more by the 
fact that this technician's territory adjoined theirs while that of the 
more scorned technician did noto Proximity involves more inter-
action, more floating in and out of each other's territory and 
hence more actual impact on each other's working Iife. In my 
observation, both offending technicians seemed to be no less pro-
fessional than any other technician, nor did their immediate col-
leagues seem perturbed by the behavior so offensive at a distance. 

If the nature or identity of bad technicians is difficult to verify, 
beca use they always seem to be someone and somewhere eIse, 
there is little doubt about the good technicians. These are the 
technicians to whom others turn when stuck, who are expected to 
know what to do and to be good at it. The technical specialist on 
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the team I observed most had a particularly good reputatíon for 
being able to find needed information about the machines. In the 
course of traíning and business visits, this particular specialist had 
formed a network of connections throughout the corporation 
which allowed him access to the information he wanted. This only 
added to his technical glory, already bolstered by a reputation for 
speed and a great repertoire of known problems and fixes. Other 
good technicians do informal consulting; a technician's choice to 
ask another technician as opposed to the team specialist may be 
based on proximity, availability, or comfort of personal relations. 

There is a certain competitiveness among sorne technicians. 
Sometimes this appears in claims to the ownership of certain 
fixes, a claim that may hackfire if the technician to whom one is 
speaking does not have a good opinion of the fix. At other times, 
the telling of a problem or fix is a challenge: Do you understand 
what I'm telling you? Have you heard of this before? Do you rec-
ognize the symptoms? Sometimes the telling of a procedure or fix 
takes on aspects of a verbal duel, in which the technicians take 
turns telling parts of a procedure, competing to see who can re-
member the smallest dctails or the many ways it can go awry. 
Technicians whom one would not expect to drop thíngs wiU seem 
to brag about the number of times one can drop a part or an 
assembly in order to emphasize the difficulty and awkwardness of 
the procedure under discussion. One final appeal in such a duel is 
to claim to have just performed the procedure at a specific time 
and place, a claim that could presumably be checked, although 
doing so is probably unthinkable. Finally, even a good technician 
may go too far and be rcgarded as overzealous. I heard stories of a 
technician who was said to have addressed problems of loose fit 
with such ferocity that the next technician in the territory was 
unable to disassemble the repaired pieces. 

The technicians should be viewed as an occupational commu-
nity (van Maanen and Barley 1984). They are focused on the 
work, not the organization, and the only valued status is that of 
full member of the community, that is, being considered a compe-
tent technician. In pursuit of this goal, they share information, 
assist in each other's diagnoses, and compete in terms of their 
relative expertise. Promotion out of the community is thought not 

段静璐
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to be worthwhile. The occupational community shares few cul-
tural values with the corporation; teclinicians from all over the 
country are much more alike than a technician and a salesperson 
from the same district. The technicians, however, depend on both 
home and client organizations for their own identities, one to 
provide the machines and pay their wages, the others to provide 
an arena wherein they may practice. The only real career option, 
promotion to management, means leaving the community, and 
most technicians would rather remain a technician-hero than be-
come an organization manager. Then too, the technicians are in 
sorne ways more involved with their customers than with their 
own corporation, so even though they are always working in 
space that is not theirs, it makes sense to remain within the trian-
gular relationship of technicians, machines, and customers. 

段静璐
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The Customers 

The technicians have a generally good relationship with 
their customers, those who use their machines. This is a little 
surprising in that most of the interaction between technicians and 
customers occurs when there is something wrong with the ma-
chine, which means a disruption to the customers' work. Techni-
cians are outsiders in the offices where they work, and the pres-
ence of an outsider is something of a disruption, although it may 
also constitute a diversion, someone new to talk too Moreover, the 
technicians represent the corporation responsible for the broken 
machine that is keeping work from being done, but they are also 
the best hope of fixing it and getting the work moving again. 
From the technicians' point of view, the customer who calls may 
even have broken the machine; it is fairly certain that they do not 
share the technicians' concern for and fascination with the ma-
chines. On the other hand, by having the machine and calling for 
help, the customers offer the technicians the opportunity to be 
technicians. 

The basis of this relationship seems to be something like a so-
cial contract about the machines the customers have brought in 
for their own purposes. The customers then agree to admit the 
technicians, to give them the necessary help, and to tolerate the 
disruption of an outsider who may need information or other 
forms of cooperation. The technicians in return promise that they 
can and will solve the customers' problems with the machines 
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and, at the same time, will disrupt the customers' business as little 
as possible. The customers do this to get working machines; the 
technicians gain the opportunity and place necessary for their 
work and thus, in sorne sense, their jobs. 

The technicians, however, know that their work is not just the 
repair of broken machines and have sayings like "Don't fix the 
machine; fix the customer!" Within the triangular relationship of 
service, technicians focus on maintaining the relations between 
their customers and the machines, and this is accomplished 
through the technicians' relationships with both. One of the tech-
nicians' basic premises is that the machines will fail and need 
repairs; another is that the customers' understandings of the ma-
chines will differ from those of the technicians. A third is that the 
technicians themselves will faH, in that sorne of their attempted 
repairs will not work, although they believe that ultimately they 
will fix anything. To maintain sorne degree of control in the midst 
of endemic failure, the technicians feel they need to project a 
credible image of sorne authority, and they think of this as "being 
professional," in a strictly colloquial sense. There are two princi-
pal components of this image of professionalism. The first is that 
the technicians feel they should be recognized for the technical 
skills, understanding, and education necessary to their work;! the 
second is a desire to be seen as being businesslike, which seems to 
mean having it understood that one is concentrating on work in a 
narrow sense when making service calls. Carried to extremes, this 
emphasis could create sorne tensions in the social relations essen-
tial to that work, but in practice the technicians seem to try to 
maintain an appropriate balance, being both properIy social and 
properIy focused on the job, and the balance point shifts with the 
situation. 

The technicians have little to do with initiating their relation-
ship with their customers; that relationship is set up by the sales-
person who places the machine. That is, the salesperson tries to 
sell the customer a machine that will do the anticipated work 
without exceeding the available budget. Given the reality of bud-

I This crea tes sorne interesting tensions. A desire to be seen as skilled involves 
getting or creating recognition of those skills from people outside the community, 
who mayor may not want to admit that the technicians do anything special. 

段静璐
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gets and planning, fairly ofien this results in the acqUlsltlOn of 
machines that are somewhat marginal for the real workIoad. It 
also happens that sorne machines are simply easier to use and 
thus may draw work away from more powerful but perhaps more 
awkward ones. The service technicians tend to blame the sales 
force for not preventing these mismatches, and it is considered 
something of an achievement for a service manager to persuade 
salespeople to come to the service team's meetings and hear their 
complaints. The goal of these meetings is to avoid unhappy trian-
gles of customer, technician, and machine; however, given the 
pressures that create these situations, the technicians are not opti-
mistic that such meetings will accomplish this. 

The customers own or lease the machines and conduct business 
in the premises where the machines are placed. They al so grade 
the performance of the technicians through surveys distributed by 
the technicians' management. The corporate criterion for success 
in the service world is partially expressed in terms of the machine 
and partially in terms of customer satisfaction. Accordingly, the 
customers' attitude toward and understanding of the machine and 
their relations with the various technicians servicing it beco me 
matters of great importance to the technician responsible for the 
machine. 

Customer satisfaction is measured through Customer Satisfac-
tion Management Surveys. Periodically these are mailed to the 
individual at the customer site who is officially responsible for the 
machine. That person may fill out the survey or may pass it on to 
the key operator or to sorne other individual believed to have the 
best perspective on the machi ne. The relationship between the 
individual filling out the survey and the machine is recorded in 
the survey. lf the review is bad, the process is repeated within six 
months. The technicians complain that these surveys ofien end up 
being filled out by the wrong people and that there is no assur-
ance that an accurate picture of the situation is presented. 

From the technicians' perspective, the wrong people are those 
who do not discuss the machines in the same terms the techni-
cians use and who therefore neither understand nor describe the 
machine correctly and will not understand what the technician 
says about the machine. Not knowing the technicians' language 
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for the machines indicates that these wrong people have had little 
contact with the technician, since part of the technicians' mission 
is teaching the customer how to talk about machines. Each techni-
cian has a favorite horrific instance of the ways the survey process 
can go wrong. In one case, aH the copy center personnel at a local 
law firm were fired and replaced; the new supervisor then received 
a CSMS form and fiHed it out, giving the technician terrible re-
views. The technician's principal complaint was that the super-
visor did not even know him. From the technician's perspective, 
there was no longer anyone at the customer site who should have 
been filling out such a survey, since they had no experience to 
make them either satisfied or dissatisfied, but this is not a view-
point shared by the corporation. 

The corporate perspective is that there is no wrong person: "In 
measuring customer satisfaction, there cannot be a 'correct' or 
incorrect person to respond to the survey. Rather, we must con-
sider any customer feedback as valid information" (News & Digest 
1988; emphasis added). News & Digest is a journal published by 
the national service organization of the corporation for its mem-
bers. This quote is from the response to a letter from a technician 
complaining about the survey system; the response was written by 
a manager in the service organization. This response effectively 
denies that there is anything to know or understand about the 
machine in order to make valid criticism and discounts a major 
so urce of trouble for the technicians, the fact that the customer 
must be initiated into the technicians' community of discourse in 
order to communicate about the machine. 

It is unclear why managers privilege the survey results in this 
way. Managers primarily know about technicians' work through 
the technicians; they are too busy to spend enough time in the 
field to observe it directly. It may be that emphasizing the satisfac-
tion of the customer over the performance of the machine is a 
way to establish sorne control in the service situation, and indeed, 
truly measuring the performance of the machine would be diffi-
culto The nature of the work and of the requisite knowledge make 
control difficult; management can neither abstract and control the 
knowledge nor direct the worker. However, customer satisfaction 
surveys are a source of information about the work which is not 
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mediated by the technicians; by making them preeminent, ignor-
ing the protests of technicians when the surveys are fi11ed out by 
the wrong people and ignoring the issue of whether there is real 
information to be gained from su eh surveys, management gains a 
measure of control, or at least a counter to the technicians' media-
tion of a11 other information about the work. Only a measure, 
however, beca use the customers' satisfaction sti11 requires a work-
ing machine, more often than not, and control of the technical 
knowledge required to keep the machines working remains out of 
management's reach. 

From the service managers' point of view, the surveys can be 
seen as a response to a dilemma. They need to know and show to 
higher-Ieve! managers whether work is being done in an area 
where they cannot control the worker's knowledge or the worker's 
schedule, and where there is no particular measurable output. Un-
der the circumstances, knowing which customers are happy and 
which are about to cancel must seem like a reasonable concern; 
from the corporate perspective, continuity in the contract with 
the customers is probably the only significant sign of success in 
service. Whether the surveys actually convey any real information 
about the attitudes of the relevant customers is another issue; 
managers seem to believe that they do. 

The need to initiate customers into the technicians' community 
of discourse contributes to a situation termed "customer percep-
tion problems" by technicians. (One cannot imagine a customer 
using this term.) It is a point of faith for the technicians that 
when the customer's view of the machine differs from theirs, the 
customer is wrong and needs to be taught how to view the ma-
chine. However, the responsibility for doing so rests with the tech-
nician and is part of what is referred to as "fixing the customer." 
In its narrowest form, "customer perception problems" would 
mean that the customer perceives something that is not so, such 
as that the machine is not functioning norma11y when it is. In a 
broader sen se, it refers to all the ways in which the customer's 
understanding of the machine differs from the technician's. 

The machine is embedded in the social environment and work 
activities of the user site. The customers tend to discuss the ma-
chine in language reflecting their perceptions of its use and its 

段静璐
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various functions; without training, in the technicians' view, they 
will not know the proper names of its components or functions 
or the technical descriptions of its failures. Given that the state of 
the machine is often not obvious but must be interpreted, the 
technicians need more from the users than the discourse of use 
provides. Therefore, the technicians need to teach the users both 
what to notice about the machine and how to describe it, so they 
will collect the right information and present it in a form useful 
and meaningful to the technician. This can only succeed partially, 
since the user will not beco me a technician and share the techni-
cian's experience and values. Under the circumstances, mis-
matched perceptions, influenced by different ways of understand-
ing the machine, are probably inevitable. 

The language issue affects the process of service calls in that 
technicians do not accept the customer's description of the prob-
lem without considering whether the customer knows how to talk 
about the machine. lf the problem is not obvious to the techni-
cian, the customer reporting the problem has to be found, and a 
dialogue ensues to determine what was meant by the reporto The 
differences in understanding also affect the language used with 
customers. Unless the customer is known to be competent both to 
notice the right things and to express them in the technicians' 
language, technicians will avoid technical terms and repeatedly 
check for comprehension to make sure that customer and techni-
cian are talking about the same thing. 

Adjusting customer perceptions is a social skill cultivated by the 
technicians. A major component is projecting the image of a com-
petent practitioner, a professional in their terms, whose credibility 
on technical matters is unquestionable. This image requires that 
one look like one knows what one is doing at all times, perhaps 
most critically when one does not. lf, for example, a technician 
should inadvertently go to the wrong machine at a customer site, 
the technician cannot simply walk away and go to the correct 
machine but must do sorne minor service before leaving. Techni-
cians try to make short service calls and to avoid "broken calls," 
for which they must leave and return. In both cases they wish to 
minimize their presence and the awareness of their presence at the 
customer site; the broken calls also look unprofessional because 
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they suggest that the technician either did not have what was nec-
essary to fu: the machine or was unable to do so in the time 
available. Tidiness is another technique used both to minimize 
awareness of presence and to appear in control. Technicians try to 
keep their tools and the pieces of the machine in order, not strewn 
all over the area, and generally try not to create messes in the 
course of what is potentially very dirty work. AlI these efforts to 
appear a skilled and competent professional reflect the techni-
cians' drive to be professional; the appearance may even help 
them retain control in those situations where it is most marginal. 

This desire for a professional appearance is one reason that 
using a machine beyond its designed capacity distresses the tech-
nicians. Not only will the in crease in routine service and machine 
failures create more work on the machine, but the increase in 
service calls will detract from the technicians' image of compe-
tence. Concern for their image is also part of the technicians' frus-
tration with the sales force. If the salespeople do not properly 
match machines with customers, the service force will be in the 
position of trying to make the machine be what the customer 
wants, rather than what it is, and the greater the mismatch, the 
greater the effort that will be required. Anything that requires 
technicians to spend more time working at the customer site re-
flects on their apparent skil!. 1t suggests that they cannot control 
the behavior of the machines, and this doubt may diminish their 
ability to control the customers. 

The ability to manage both machines and customers is an im-
portant part of one's reputation among other technicians. One 
technician, in conversation with other technicians, reported that a 
customer had been asking him to take responsibility for a ma-
chine the technician thought was out of his territory. He claimed 
to have resolved the situation by "acting stupid"; my tape record-
ings indicate that both parties dropped the subject without any 
obvious stupidity on either side. The result is the same, in that the 
issue is unresolved, but in the told version, the technician de ter-
mined the customer's perception of his behavior, and in the re-
corded version the customer's perception is not known but clearly 
not controlled. The technician's construction of self requires being 
in control of the situation. It also appears true that acting stupid, 

段静璐
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in the sense of claiming not to have the necessary information or 
authority, is perceived as a viable option to avoid the respon-
sibilities of the situation or to avoid unwanted confrontations 
with the customer. In fact, almost any strategy is acceptable if the 
situation is sufficiently desperate. Another technician, working 
with a customer with a reputation for being difficult, took great 
pains to establish a relationship of common humanity, conversing 
on family issues when possible. The point here was to claim an 
identity beyond that of technician, so that if the image of profes-
sionalism disintegrated in an uncontroIlable situation, the techni-
cian could still be seen as a parent, and therefore similar, rather 
than merely as a deficient vendor of services. 

Residents of the customer domain are not all equal. The princi-
pal person from the technicians' point of view is the account 
manager, also known as the decision maker, the person who de-
cides whether the machine stays or noto Most higher-volume ma-
chines are leased rather than purchased, and the lease may be 
summarily terminated. Decision makers may not actually use the 
machine very often, so their information about its performance is 
apt to be secondhand. The actual users comprise a widely varied 
class with a comparable spread in status. Dedicated operators are 
hired to run the copiers; key operators have other jobs that in-
elude sorne responsibility for the copier, such as jam elearance, 
problem reporting, and sorne assistance to other users. The casual 
user is anyone who walks up to the machine to use it. Decision 
makers are usuaIIy managers, of somewhat higher status than 
technicians. Dedicated operators and key operators, usually cleri-
cal personnel, are perceived to be somewhat lower status than the 
technicians, at least from the technicians' perspective. Casual users 
may be anyone from the lowest employee to the company presi-
dent, a range to which the technicians must be somewhat sensi-
tive. 

As one might expect, relationships with decision makers are 
characterized by somewhat more tension than those with other 
customers, even those of high status. The technicians also feel a 
certain ambivalence beca use they must win the approval of the 
decision makers while believing that they do not really understand 
the machine. Decision makers are placed both to make demands 
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on the technician and to be heard by the technician's manager, 
and so technicians and their managers pay attention to these peo-
pIe. They take them out to lunch; they stop by and ask how their 
machines are doing; they are extremely careful to keep them in-
formed of developments with a difficult machine which may not 
be fixed and which has required or may require repeated visits for 
a given problem. This attention is increased if the account has 
several machines, to the point that there exists a special section of 
the corporation to take ca re of the needs of customers defined as 
major accounts. Major accounts may al so get a resident technician 
whose principal assignment is to service their machines. 

Accounts possessing multiple machines but not enjoying major 
account status may still prefer to deal with only one technician. 
This can pose a problem for the designated technician, in that this 
preference may conflict with the common desire for a compact 
territory. In the case mentioned earlier, the technician already be-
lieved that the customer was geographically far afield with respect 
to the technician's other accounts. The dilemma was compounded 
because the customer's desire to have the technician service a new, 
even more distant machine was expressed during a service call on 
a machine with a continuing problem that had not been fixed 
during several service calls by various technicians. The technician 
had to try to project an image of professional competence in the 
face of a situation challenging that image, while fending off re-
sponsibility for the new machine without offending the customer. 
The solution was to address the problem machine, dropping the 
discussion of the new machine. The technicians see this choice as 
the most professional because their values assign the highest pri-
ority to fixing the problem. The issue of machine assignment 
could be dealt with better backstage, away from the customer, by 
arguing for territorial integrity with the manager of service, who 
would in turn deal with the customer. 

There is al so an ambivalence in the relationship between the 
technicians and the operators and other lower-status customers. 
From the customer's point of view, the presence of the technician 
disrupts the orderly flow of business, but it is the only way to get 
the essential machine fixed. The disruption may also be a welcome 
break in routine for the operators, unless it creates too much of a 
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backlog in work. From the technician's perspective, users are apt 
to abuse or break the machine, but they have the information 
necessary to fix it. Interaction is more frequent and easier with 
these actual users than with the higher-status decision makers. 
Such users are also likely to be more familiar with the machine 
and thus more likely to know the language to use in discussing it. 

Dedicated operators, key operators, and casual users of lower 
rank are also closer in status to the technicians than are the deci-
sion makers and casual users of higher rank, although the exact 
relative standing is not clear. They often share the status of not 
having their skills highly regarded by their management. Techni-
cians claim to be skilled, but the claim is problematic in that 
service management believes the technicians can be replaced by 
semiskilled labor with a good set of instructions. Clerical workers 
claim to be more skilled and responsible than their management 
appreciates. If the technicians are perhaps more obviously skilled, 
they also get dirty in the exercise of that skill. If clericaIs are less 
skilled, they stay clean. AH these issues serve to confuse their rela-
tive status and thus their relationship. In this situation of similar 
but ambiguous status, it is not surprising that users and techni-
cians have developed a teasing style of dealing with alI the critical 
issues of their working relationship, a style remarkably similar to 
the classic joking relationship (Radcliffe-Brown 1950; Evans-Prit-
chard 1951). They tease each other about the ways that users do 
break machines and that technicians do not always fix them, their 
differences of opinion about radio stations, and the fact that the 
technicians are there often enough that the receptionist knOWS aH 
their first names, idiosyncratic speHings and aH. However, under 
other circumstances, the technicians say these same issues can 
produce hostile confrontations instead of jokes. 

For all users, in the interests of being thoroughly professional, 
the technicians will explain the circumstances of a machine that 
must be left unfixed, even for a lunch break. This is also a matter 
of respecting the user's responsibilities: dedicated operators and 
key operators are expected by their colleagues to know the status 
of their machines. These more involved users are also to be 
trusted with the technicians' tools and documentation; the techni-
cians willleave them with the machine while going away for lunch 

段静璐
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or to get parts. This is also a guarantee for the proclaimed intent 
to return. 

lt is this combination of trust and mistrust, the sen se of a com-
mon concern with different perspectives, that characterizes the re-
lationship of customers and technicians. 1 have suggested that the 
technicians and the customers have a social contract, in which the 
technicians commit to fixing the customer's machine problems, 
while in return the customers let the technicians disrupt their 
place of business. It is not an entirely comfortable relationship for 
either party and exists as a complement to the formal, legal con-
tract between the customers' corporation and the technicians'. It 
is, however, essential to the technicians' approach to the problem 
of defining what is going on with the machi ne. 
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Talking about Machines, 
and Bits Thereof . . . 

The machines are the third party to the triangular rela-
tionship of service. In a sense, the machines create and partially 
determine the world of service, in that the relations between cus-
tomers and technicians that have been described in the preceding 
chapters occur because of the presence and behavior of machines. 
The machines are the technicians' raison d'~tre and preoccupation, 
as well as occupation and sometimes passion, and so the techni-
cians talk about them, continually, in a surprising variety of ways. 
In fact, this chapter is primarily about the ways in which techni-
cians talk about machines and only somewhat about the machines 
themselves. 

Just as sheep in a flock are individuals to their shepherd, so do 
specific machines appear in technicians' discourse as individuals 
with histories and known propensities for perverse or benign be-
havior. Machines are also depicted as the subject of procedures as 
the technicians do various things to them, trying procedures or 
changing procedures, all to fix the machines. It is in the context of 
diagnosis that details of the machines will appear in the techni-
cians' conversation, since the details determine aspects of both 
problem and solution. Machines have parts, which have lives of 
their own until installed, at which point they may disappear and 
be subsumed into the whole, assuming they work. The machines 
are a presence, are subjects, are motivation for much of the ac-
tion; if it seems that the whole machine never quite appears in the 
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talk, perhaps that is because a whole machine would be complete 
and running and consequently not so interesting for the techni-
cians. 1 

Technicians talk about machines in general, they talk about spe-
cific machines, and they talk about specific subsystems. Perhaps 
the most general talk about machines occurs just in the noticing 
of them. There is something inherently noticeable about machines 
for these technicians, a matter of being attuned to machines. They 
can ten you not only about their own machines at different cus-
tomers' locations, but also about other machines from their com-
pany and from competing companies. If you show signs of under-
standing machines, as 1 did or tried to do, the technicians will 
make sure that you no tic e the machines too, as significant features 
in their world. The noticing ineludes an implicit or explicit com-
parison both of the machine's characteristics and of its reception 
by the customers. 

Sorne of the general talk which appears to be about machines 
qua machines turns out to be about specific problems but di-
vorced from contexto For example, a technician fIatly asserted to 
me that a given class of problem has only two causes, apparently a 
statement about these machines in general. However, it turned out 
that he had just be en assigned a can on that sort of problem and 
knew that solutions based on those two causes had been tried 
without success, but those are the only two known causes. In a 
sense, this bald generic assertion is an invocation of the common 
wisdom as a spen in this strange, untracked but quite specific 
problem space. Similarly, the observation that a given component 
used to cause major problems and perhaps no longer does actu-
aHy occurred in the context of having just tested it and having 
been spared again. Another apparently general comment, wonder-
ing if certain parts couId fail when they never have, may have 
been les s an effort to expand the technician's understanding of the 
machine than a hope for a new cause to explain present, immedi-
ate problems. 

Talk that appears to be about generic machines, then, is often 
informed by one or more specific real-world examples. There is 
either a specific problem in mind, a specific customer situation, or 

I Perhaps such a machine would appear in a customer's story. 



Talking about Machines, and Bits Thereof 91 

a comparison to one or more specific behaviors that the techni-
cian knows personally. This same immediacy of reference can be 
seen when they discuss rumors of forthcoming machines. In one 
discussion, the technicians were quite explicit about the types of 
improvements that would address their problems with the extant 
machine. Other aspects of the new machine were either unknown 
or not of interest at the time. 

The technicians have more to say when talking about specific 
machines or specific subsystems because of the increasing defini-
tion of the contexto This specificity also seems to increase the en-
thusiasm of their discussion. When technicians talk about specific 
machines in their territories, it is clear that these machines are 
individuals. Their different histories, different patterns of use, and 
different social environments have given them each a distinct 
character for those who know. Given this individuality, the ma-
chines may be discussed with as much ellipsis as any mutual ac-
quaintance. Generally, there is an identification of the machine 
with the customer, so a machine is commonly referred to by the 
name of the corporation that owns or leases it. For sorne corpora-
tions with multiple machines, any single machine may be known 
by the name of the person responsible for it, its street location, or 
sorne combination of these references. The model number will be 
combined with one of these for any machine other than the most 
common. In all cases, the machines are known by their social 
situations, and the lack of discussion following sorne mentions 
may be presumed to indicate that the name tells those listening 
everything they need or want to know about the machine and its 
situation at the moment.2 

The specific local reference seems to characterize most talk 
about machines except when technicians differentiate the ma-
chines by class, speaking of the various models. Persons other 
than technicians often assume that all machines of a given model 
are essentially the same. It seems probable that technicians start 
with that assumption and watch it fragment as they learn more 

2 It is also true that there is no other convenient and memorable way to distin-
guish one machine from another. The corporation prefers serial numbers in offi-
cial interactions, but technicians do not seem to find that a useful way to remem-
ber machines and their social contexts. 
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about individual machines. What is left, as a das s identity for 
models the technicians work with, is primarily an approximation 
covering the disparate individual truths, although it would also 
in dude any ways in which the machines do, in fact, appear to be 
aH the same to the technicians, the people who know them best. 
Class identity is dearest when technicians are discussing das ses of 
machines fixed by other groups of technicians, where there is no 
local information to mar the unity of the class, but they may also 
compare their own flock as a class to other classes. 

In such comparisons, technicians understand the capabilities 
and limitations of their own machines as types quite well. In par-
ticular, those with older machines are quite aware of their weak-
nesses and the greater difficulty of keeping them running weH in 
comparison with newer machines. For the most part, they believe 
that the customers keep the older machines beca use they are 
cheaper; if this were not so, surely the customers would trade up 
to a newer, better, easier machine, would they not? Consequently, 
the discovery that a new machine with approximately the same 
capabilities costs about the same as an old, crotchety, legendarily 
difficult machine leaves the technicians baffled. It suggests that 
their work is being ignored or discounted, in that they must work 
much harder for the customer to get as much done with the old 
machine as they could with a new. It also suggests that someone 
in sales is missing the opportunity to sell the customer a newer 
and presumably more profitable machine to replace the old one. 

It is true that the particular newer machine referred to aboye 
has had sorne problems, but these were dismissed with the won-
derful distinction that they are "strictly parts failures, bad parts." 
There is an implicit claim here that there are no significant errors 
in design in this machine, just localized errors of execution. Thus, 
for this argument, the machine is seen as an assemblage, sorne few 
components of which have quality control problems. When these 
are cured, the machine will be whole again and fine. This ability 
to decompose the machine into its constituent parts, or compose 
the whole machine from them, is characteristic of the way techni-
cians talk and maybe think about their machines; in this instance, 
it allows them to dismiss problematic behavior that is surely just 
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as troubling to the customer as if it were admitted by the techni-
cians to be a problem with the machine itself. 

This belief in the fundamental integrity of the newer machine 
also permits the technicians to promote it in good faith as a re-
placement for the older one. Not only is the older machine diffi-
cult to repair, but there is no credit to be had for doing so, either 
from the company or from one's peers. There is a certain historie 
credit attached to having worked on it, in that this machine has 
the reputation of having created good technicians, but that is 
worth as much in the past tense as in the presento It is not, then, 
surprising that the technicians responsible for the old machines 
want them to go away. 

Technicians are pro ud of their machines and the work the ma-
chines do for their customers. Those whom 1 studied took sorne 
pride in the fact that customers often preferred to use their ma-
chines rather than nominally much more powerful ones. They 
even took a perverse pride in the endurance of a machine run at 
volumes far greater than those it was designed to handle. How-
ever, while they are pleased when the virtues of their machines are 
recognized, theyalso recognize the costs that use, particularly ex-
cessive use, entails for the machine in terms of premature wear 
and for themselves in terms of higher parts budgets, increased 
number of calls, and diminished reputation. 

In fact, the use of the machines causes sorne ambivalence for 
the technicians. On the one hand, the only reason for having the 
machines is to use them, and the only reason for having techni-
cians is that when machines are used they break. The technicians 
get no joy from a machine that is underutilized. Such a situation 
has its own peculiar technical problems, and there is a sense of 
waste that the machine is not doing what it is good at doing. The 
technicians admire machines that are well designed, well con-
structed, and easy to use, and they like them to be used appro-
priately. On the other hand, while technicians have a certain 
amount of their identity invested in the machines, the customers 
do not, yet the customers have the machines. Figuratively speak-
ing, the technicians' machines are in the hands of heathen. The 
technicians find it peculiar that the customers do not even know 
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the proper language to use in describing the machines. They find 
it both peculiar and infuriating that the customers will not be 
bothered to learn how to use the machine properly but will persist 
in improvising their own methods, many of which do not work 
or even cause problems for the machine. The technicians do not 
mind the inevitable failures that result from use, but they object 
to those caused by ignorance and misuse, particularly what they 
see as wilful ignorance and misuse. It is not clear to the techni-
cians that their social contract with the customers covers such 
abuse. 

Using a machine will eventually cause it to break, and this both 
creates the technicians' job and detracts from their image of being 
in control. Using it beyond its designed performance will cause it 
to break far more often, and if this continues, the increased num-
ber of calls will make it difficult for the technicians to claim that 
they are controlling the situation rather than patching up the col-
lapsing machine. Eventually technicians give up on the image of 
control; they continue to fix the machines that are being beaten to 
death but they no longer enjoy the work or take pride in it. It is 
not a role they want to play or a situation in which they wish to 
participa te. In fact, the technicians seem to redefine the situation 
for themselves as not part of the normal world and not subject to 
their social contracto Therefore, their sense of professionalism 
does not require that they manage the situation but permits them 
merely to cope, much as they do when in someone else's territory. 
In such circumstances, they do believe that the machine should be 
replaced by one sufficiently more powerful that a normal relation-
ship of customer, machine, and technician can be restored. 

The technicians talk of su eh overuse as "machine stress," but it 
should be noted that the concept has several different meanings 
for the technicians, distinguished by different time parameters. 
There is the stress of continual use at a high level for a prolonged 
period of time or the stress of intense continuous use for a shorter 
period of time. Strategies for the care of the machine vary accord-
ing to anticipated use and involve another sort of stress, the stress 
test. In stress testing, the technicians try to provoke weak compo-
nents to fail or otherwise show themselves, and they change the 
stress tests according to the stresses anticipated in the machine's 
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ordinary use. Ultimately, daily use is the stress standard, and a 
machine that cannot be provoked into displaying its problem is 
given back to the customer with instructions to run it until it 
breaks. 

Much of technicians' talk about machines really involves keep-
ing track of each other's movements and collecting the latest news 
about what is happening to their flock, and as such it is necessary 
business. This is not, however, the most interesting part of talking 
about machines for the technicians. What really holds their inter-
est is a situation they do not understand. One such situation in-
volved a failure of the system by which the corporation organizes 
the service world, dividing up the technicians and machines and 
assigning the latter to the former. A machine had been repeatedly 
reassigned until a time carne when it was not assigned to any 
technician. This stray sheep had recentIy been rounded up and 
returned to someone's flock, thin, limping, fleece ratty and full of 
burrs. The absence of specific assignment usually results in the 
deterioration of a machine, since there is no individual technician 
responsible for maintenance and updating, and the technician 
newly in charge of the stray was spending long hours rebuilding 
its health. The work required by the machine was no surprise to 
the technicians; the curiosity was that the machine had been lost 
from the system on which they depend to help them keep the 
world under control. There is also an implicit assumption in tech-
nicians' talk about machines that machines are normallY located 
in society in two ways, in the customers' sites and in the techni-
cians' charge; slipping from either location makes a machine both 
an anomaly and a threat to the social order of the machine world. 

Acquaintance with particular machines can guide repair strate-
gies in more successful paths as well. A technician frustrated by a 
recentIy inherited machine proposed changing every instance of a 
component in that machine because one was causing problems. A 
more experienced technician discovered which machine was being 
discussed and revealed that this had already been done, suggesting 
instead that only the offending component be replaced. Conversa-
tion among several technicians about this revealed their belief that 
such mass replacements are rarely justified; extensive disassembly, 
reassembly, and readjustment are apt to create as many problems 
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as they solve. There is a sen se of existential peril revealed here in 
the recognition that they will make mistakes and that they should 
therefore limit their interventions with the machine. Making a 
mistake while fixing an actual problem is more readily excused 
than making one during a global replacement of parts not yet 
gone bad, work whose value is not likely to be recognized by the 
customer anyway and whose failure has the real possibility of 
turning an ordinary service call into an extended nightmare. Such 
drastic measures are seen by the technicians as occasionally neces-
sary, but undertaking them without very careful consideration is 
wanton flirtation with disaster, with a high probability of losing 
control of the situation, of the state of the machine, of one's im-
age, and of one's status with the customer. In short, of losing 
everything. 

The technicians do not enjoy work with risks on that scale; they 
prefer working farther from the edge of disaster. Work that per-
mits them to show off their skill with litde concomitant risk 
aro uses considerable enthusiasm. One group at lunch got partic-
ularly involved in the discussion of a repair that had been devel-
oped in the field to cope with mechanical wear until improved 
components could be designed and distributed. 3 The repair is 
nearly permanent and creates sorne difficulty when it is necessary 
to disassemble the repaired mechanism in order to service other 
components. The technicians like this fix for several reasons. The 
problem is most often found in the presence of the complaining 
customer, producing a very showy diagnosis which underlines the 
skill and knowledge of the technician. The fix is aesthetically 
pleasing in that it is both very effective and very economical; it 
requires minimal disassembly, reassembly, and adjustment, uses 
scrap material for a shim, repairs the mechanism to closer toler-
ances than those of manufacture, and lasts. The closer toleran ces 
do make its eventual disassembly harder but not impossible and 
so enable a subsequent display of skill. Reassembling and disas-
sembling the shimmed mechanism requires a modest amount of 
brute force but with little risk for other components; the principal 
problem with the fix was that sorne technicians were overly enthu-
siastic and shimmed the mechanism so tightly as to make it very 

3 This is the repair that Frank did in the fifth vignette of Chapter 2. 
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difficult to disassemble. The fix is also theirs: it was developed by 
technicians in the field to solve what can be seen as an engineering 
failure. It embodies their skill and its value for all to see and so 
constitutes evidence to support their claim to skilled status. 

Another way in which the machines capture the technicians' 
interest is through behavior which, while not compromising per-
formance, does not fit with the technicians' understanding. A ma-
chine performing an automatic self-adjustment procedure was not 
displaying the information expected in that procedure. The tech-
'nician working on the machine interrupted the process several 
times to try to find out what the machine was doing. Eventually it 
was perceived that the machine was performing the procedure 
correctly but not giving the correct display; this was immediately 
attributed to a recent exchange of electronic subsystems. Subse-
quently the team's technical specialist told us that this behavior 
indicates the presence of a subsystem elsewhere in the machine 
used by engineering for development work; these were not sup-
po sed to appear in the field, but sorne did anyway. 

The behavior continued to bother the technician responsible 
for the machine, since the subsystem indicated by the specialist 
had actually been in the machine for over ayear without ever 
displaying this behavior, while the subsystem that had recently 
been exchanged is the one that drives the display. The technician 
responsible made a point of telling other members of his subteam 
about this peculiar behavior so that they would be prepared if 
they should take a call on the machine: Later, he told this tale to 
another highly regarded technician as a riddle, presenting the odd 
behavior without any explanation, but the other technician imme-
diately carne up with the same explanation as the technical spe-
cialist. This still failed to satisfy, since it did not explain the pre-
vious good behavior or the sudden appearance of the anomaly 
after changing a nominally unrelated subsystem. 

The technician's discontent is profoundly qualified, however, by 
the fact that the machine is running properly for the customers. 
This ultimately satisfactory behavior means that remaining anom-
alies cannot be terribly important. They do still irrita te, in the 
sense that a technician's ability to cope with any possible machine 

• This appears in the breakfast conversation in the first vignette in Chapter 2. 
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behavior depends on understanding how any such behavior is 
produced. PresentIy benign behavior which is not understood may 
appear later in less benign manifestations. Accordingly, the con-
cern lingers at a low level, the sense that something is not well 
understood balanced against the currentIy acceptable behavior of 
the machine. 

The technicians' relationship with the machines is partially kin-
esthetic, knowing how the machine should feel. As described in 
the fifth vignette, the diagnosis leading to the shimming men-
tioned aboye involves wiggling a shaft; the presence of excessive 
play indicates the need for repair, but knowing how much play is 
too much requires a sensitivity to the feel of the mechanism. 
Other adjustments are made on the basis of feel, or the need for 
adjustment may be judged by feeling the mechanism work. 

Related to this point is the technicians' use of the sounds of the 
machine. In several diagnoses that I observed, the noises produced 
at different stages of the process proved to be an invaluable guide 
to what is happening or not happening. One set of sounds indi-
cates where the problem occurs, another indicates a particular 
sort of problem, and yet another indicates that the controlling 
logic has just crashed. In older machines, the succession of noises 
narra tes to the experienced ear the progre ss of the operation, and 
should it fail, the last noises suggest where to look for the prob-
lem. Perhaps more obvious are the sounds of mechanical distress, 
as mechanisms bind, bearings go bad and squeal, or pins slip out 
to stop the rotation of a shaft completely while an overzealous 
drive belt thumps away, skipping one tooth at a time. One of the 
few complaints the technicians ever expressed about a customer 
site was that one was so noisy that they could not hear the sounds 
made by their machine. In fact, the noise level was such as to 
constitute physical abuse, but what concerned the technicians was 
that they could not hear the mechanism operating. 

Finally, the machines are both perverse and fascinating. Earlier 
models featured both fires and explosions, and the technicians 
speak with a fond pride of the labor involved in recovering from 
such disasters. Catastrophes resulting from oversight are described 
with the same pride as part of the process of becoming a "real 
technician." The machines can be merely difficult, but the techni-
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cians show no resentment as they describe the hours of trou-
bleshooting necessary to make the elusive connection between the 
inconclusive behavior of the machine and the crucial failure. In-
deed, how could they resent the machines, for such a machine is a 
worthy opponent, partner, other. It is in terms of these machines 
that the technicians construct their own selves, both hero and 
fool, both with pride in coping with the machines' perversity and 
keeping control of the situation and with humility in acknowledg-
ing their lesser failures, while praying never to have a situation 
that simply cannot be handled. The nature of the machines also 
governs the social relationships of technicians and customers and 
technicians and managers, and the technicians value their auton-
omy and the use of their skills. If the machines behaved, the tech-
nicians could not be technicians. 

Spare parts are the constituent components of the machine, and 
yet they are also a concern in their own right. The technicians 
alternately talk and presumably think of machines as whole and as 
composed of parts; conversely, they also talk and think of parts by 
themselves and as belonging to machines. The persona of the ma-
chine, however, is more than the sum of its parts, and the ma-
chine retains its identity despite extensive transplants. It is unclear 
when the parts actually beco me part of the machine, possibly 
when the machine runs again, free of the trouble that provoked 
the transplant. Parts are problema tic in their own right, however, 
and the principal issues are availability and reliability. 

Technicians carry a supply of parts in their car, which they re-
plenish weekly. This trunk inventory, as it is called, is intended to 
be adequate for all routine service and repairs. Most heavily repre-
sented are those parts replaced routinely or which fail most often; 
parts that fail infrequently or are very expensive are not often 
induded. The inventory is constrained by a parts budget, which is 
one of the criteria by which the technicians' performance is 
judged, so they cannot simply stock everything. The technicians 
get their parts from a district warehouse, which works under 
roughly the same constraints as the technicians and so does not 
stock large numbers of the more expensive or rarely used parts. 
This could mean that a part is simply not available when needed, 
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which would necessitate an Emergency Order, which may in turn 
be frustrated beca use the Regional Distribution Center, also sub-
ject to the same constraints, may be out of its limited stock as 
well. This limited availability and the use of parts budgets to judge 
performance are the only evidence of a presumably comprehen-
sive corporate spares strategy to be seen from the field. 

Given this potential frustration, the technicians have evolved a 
variety of strategies for keeping the necessary parts available. As 
we have seen, one strategy is to share inventories, setting up a 
scattered distribution of the more expensive parts, and the groups 
involved seem to be roughly equivalent to those exchanging infor-
mation. A technician in need asks around, often at a common 
meeting point like lunch or the Parts Drop, to see who has the 
necessary parto A technician appearing at lunch with an odd prob-
lem will be offered those parts that seem appropriate to the prob-
lem. Another resource is the team's technical specialist, who main-
tains an inventory of unusual or expensive parts that individual 
technicians are not expected to stock. Like any of the other re-
sources, this inventory is limited and may be out of the desired 
item. 

The final recourse is often a machine at the branch office, 
which may be robbed to keep a customer in business. Often there 
is a specific machine, known in this district as the Hangar Queen 
or Queenie, which is rarely or never complete, as one piece or 
another is always being borrowed for a desperate customer. This 
approach was said to be· understood by the corporation but not 
officially condoned. There is sorne doubt about the reliability of 
the parts remaining on Queenie. Often the parts have been re-
moved from a machine in trouble, but the replacement parts from 
Queenie did not fix the problem. This means that the parts re-
moved were not the problem, but they were part of a troubled 
system, whose difficulties may have stemmed from the interaction 
of various subsystems rather than from a single source. It cannot 
be said definitely that the parts in Queenie are working perfectly. 
Nevertheless, when technicians get sufficiently desperate, they will 
still take parts from Queenie. In such instances, the parts do not 
merge with the repaired machine, at least not immediately, but 
remain identified as Queenie's parts and so are considered sus-
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pect, on probation, and perhaps only provisionally there until a 
new component can be obtained. 

Technicians' concern with the problematic nature of the supply 
of parts has to do with both the reality and the appearance of 
control over their situation. The machine cannot be fixed without 
parts, and the customer will notice if the machine is not fixed, 
resulting in damage to the technician's reputation as well as the 
machine's. Furthermore, if a technician has to leave in the midst 
of a repair to get a part, the disruptioh of a broken call is more 
noticeable than additional time spent working on the machine. 
This may be motivation to try to combine trips for parts with 
trips for lunch, to reduce the commotion of departure and return 
and to hide the break under a more innocent rubrico The longer 
the call, the greater the embarrassment; breaking an already long 
call rubs salt in the wounds. A particularly heartbreaking example 
occurred during an all-day overhaul of a long-neglected machine. 
Well after normal business hours, the two technicians working on 
the machine discovered that it needed an ordinary part that they 
normally stock, but neither technician had one. At that hour, 
there was no hope of getting the part from someone else, so one 
of the technicians would have to return in the morning, nullifying 
much of the effect of their after-hours heroism by disrupting the 
customer's routine once more. 

The other major issue with parts is reliability: both their lon-
gevity in use and the percentage that are bad when received. The 
nature of the machine dictates that certain components will not 
last very long, at least as currently manufactured. The response by 
the technicians to the failure of such a part varies. One could 
decide that the first part to fail indicates that all such parts should 
be replaced. As indicated in the discussion of the machine-as-
a-whole, this procedure risks creating more problems than it fixes, 
particularly if changing the part involves extensive disassembly, 
reassembly, and adjustment. On the other hand, one technical 
specialist commented that "a switch is a nit" and indicated that he 
would cheerfully change all the switches in the machine rather 
than worry about whether any one of them is going bad, but then 
this is an exceedingly straightforward task with little danger of 
complicating matters. The technicians have also developed sorne 



102 Talking about Machines 

modifications to improve the performance of known problem 
parts; this knowledge is shared through the community in the 
same way as new diagnostic knowledge, through war stories. 

The other reliability issue is whether or not new parts are func-
tiona!. Sorne of them are bad to begin with, and it is a quick trip 
from the box to being tested to the trash can (or, for expensive 
pieces, back to the Parts Drop to be sent off to be fixed again). 
Others will work for a short period of time and then fail well 
before they should. Once this happens, the world beco mes much 
more problema tic: one can no longer assume that a part of the 
machine will work simply because the part is relatively new. This 
effect is increased for problems where diagnosis is not certain be-
cause there are no reliable tests to isolate the cause of the prob-
lem, merely a number of known possible causes for that problem. 
One can no longer reduce that number beca use a given part has 
just been replaced. 

Parts are not always scarce, suspect, or otherwise worrisome; 
there are more positive aspects to the parts situation as well. New 
parts are always greeted with enthusiasm; the promise that they 
will solve the problems they are designed to address is initially 
accepted at face value. A new part designed to re place the one the 
technicians had had to shim in the field was thought to be a great 
improvement. The fact that sorne previous new parts have not 
been perfect solutions does not seem to diminish the enthusiasm 
for still newer ones. Each new part might improve the situation; if 
not, the technicians will cope, exactly as they have been doing. 

As we have seen, parts modified by engineering sometimes turn 
up in the field; the technicians are wary of machines with such 
components. Such parts are intended to perform normally most 
of the time. However, they may omit sorne normal functions in 
order to accommodate special functions for the engineers' pur-
poses, and therein lies the rubo The omitted functions may seem 
like a problem to the technicians encountering them in the field, 
until everyone knows that a certain machine has sorne engineer-
ing parts and will not behave as one would expect. What is worse 
is that the engineering functions are completely unknown, and the 
presence of an unknown element in the machine complicates di-
agnosis. A technician could never know whether problematic be-
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havior is caused by the unknown portions of the machine or not; 
the only recourse would be to change those parts first to see if the 
problem disappears. 

Swapping parts is, in fact, a diagnostic strategy of fairly late 
resort. If one cannot reach an understanding of a problem, one 
can trade parts until the problem goes away; however, one does 
not then know exactly what was wrong, and so is unprepared for 
another instance of the problem. Changing the parts changes the 
conditions that one is testing, so the disappearance of the problem 
is not necessarily attributable to the new parts. Changing large 
numbers of parts is even less certain, in that many of the most 
difficult problems seem to be caused by the interactions of parts 
not in themselves bad; a new cast of players changes the interac-
tions but does not reveal the source of the problem. Thus, swap-
ping is not a desirable strategy but is certainly preferred to not 
fixing the machine, which is unacceptable. Parts swapping is even 
prescribed by the documentation for fixing sorne problems where 
the corporation did not or could not give the technicians the in-
formation or equipment necessary for diagnosis. It is effective, it 
is sometimes more efficient than diagnosis, but it leaves sorne dis-
comfort in that one never quite knows what the problem was, 
only that it is gone for the moment. 
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The Work of Service 

If the work of service, the job of technicians, is the 
maintenance of a three-cornered relationship among the techni-
cians, their customers, and their machines, the crucial issue is 
knowing what to do. A service call is occasioned by a problem in 
the relationship between the customer and the machine, and nei-
ther is articulate in the terms used by technicians to talk about 
their work. Customers talk about machines in their terms and 
those they have learned from technicians, while machines com-
municate through behavior, error codes, and machine logs; from 
all of these, the technicians must construct an understanding of 
the situation that permits them to resolve it. 

The stereotypical view is that service is about fixing identical 
broken machines, and the technicians do indeed work on the ma-
chines. They must diagnose and repair the problems of the ma-
chines, as well as maintain and adjust them. In all of these activ-
ities, and perhaps most critically in diagnosis, the technicians 
must understand the machines. Understanding the problem deter-
mines what is to be done about it, but that understanding is cre-
ated from an assortment of information that does not necessarily 
point to a single diagnosis. The practice of diagnosis is done 
through narrative, and both diagnosis and process are preserved 
and circulated among the technicians through war stories, anec-
dotes of their experiences. 

This, however, is the view of an ethnographer observing diag-
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nosis as it is done. The corporation has a different view of the 
work, including diagnosis, the gist of which is that the technician 
needs to understand little more than how to follow the directive 
documentation furnished by the corporation. This view, in turn, 
affects the information provided in the documentation to the 
technicians and so affects the doing of the work, although not 
always as intended. In order to understand how the technicians 
work with the machines, in particular diagnosing their ills, one 
must understand how the documentation is done and how it is 
intended to be used. 

THE USE OF THE SERVICE DOCUMENTATION 

Latour (1986, 1988) tells us that machines prescribe human be-
havior, forcing us to do certain things to use the machine or other 
things to accomplish our ends without using the machine. This is 
part of his argument that machines participate in human society 
to such an extent that neither technology nor society can truly be 
considered apart from the other. The machines never participate 
with intent, however, and the human s at least sorne of the time 
do. Machines represent the intent of their designers, and so are an 
extension of human interaction with humans. Furthermore, in-
tentions and their results must be considered in their social set-
tings; the machines must be seen simultaneously as products of 
the social context of their design and production and as partici-
pants in the goals of the users. Madelaine Akrich (1992) main-
tains that the reality of the machine is not in the machine itself, in 
its designers' intentions, or in its users' intentions, but in all three 
at once, particularly as they intersect in the situation of use. One 
of the ways in which Latour says the machines prescribe human 
behavior is through owner's manuals. Consider, then, the issue of 
service documentation. 

The usual conception of a service manual is that it contains a 
mixture of descriptive information about the machine that is the 
subject of the manual, such as mechanical drawings or electrical 
schematics, and sorne instructions regarding the maintenance and 
repair of the machine. The presumption is that users of the man-
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ual get information about the machine from the manual, whieh 
they use to think about any problematic behavior of the machine 
and to deduce the source of its problems. However, documenta-
tion is not just a representation of the machine and its prescrip-
tions but must be regarded as a mechanism in and of itself. A 
service manual is a device which someone constructs to convey 
information to someone else, and choices of inclusion and exclu-
sion significantly constrain what can be done with the manual. 

The corporation chose to use directive documentation for the 
principal machine serviced by the technicians in this study; this is 
a style of service manual that purports to instruct the technician 
in every development of the service callo In directive documenta-
tion, the information is selected and arranged according to the 
documentation designers' projection of what will be necessary for 
the tasks that the technicians are intended to perform. The de-
signers' choices are constrained in two ways: first, by their own 
source of information about the machine, which is the engineer-
ing group responsible for its design and production; and second, 
by the service organization's policies about how service is to be 
done. Thus, the design of this device for conveying information is 
done by one group with information from another group accord-
ing to policies from yet another group, and the poliey input has 
the effect of changing the service manual from an information 
device to one that also attempts to determine how the work will 
be done. 

This directive documentation is designed not to provide infor-
mation for thinking about the machine and its problems but to 
direct the technician to the solution through a minimal decision 
tree. The directions in this documentation are intended to pre-
scribe the technician's behavior from arrival at the customer site 
until departure. The premise is that a careful following of the 
prescriptions from beginning to end will lead to the resolution of 
problems more quickly than could be accomplished by the techni-
cians reasoning from their understanding of the machine. A nec-
essary corollary to this premise is the belief that all significant 
problems can be anticipated and their solutions prescribed in the 
documentation. Such directive documentation may omit informa-
tion that would contribute to understanding the problem and 
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provide only the information believed necessary for following the 
instructions. The success of this scheme for providing service 
clearly depends on the success of the documentation designer in 
correctly anticipating and providing for the troubles that actually 
occur in the field. Success as directive documentation also de-
pends on the users, the technicians, understanding how the docu-
mentation is intended to be used and making the appropriate use 
ofit. 

Directive documentation belongs to the scientific management 
tradition of attempting to rationalize the work process (Braver-
man 1974). The basic premise of scientific management is that 
one can reduce the best way to do a given job to a set of instruc-
tions and give those instructions to someone who does not know 
how to do it independently but who will then be able to do the 
job by following the instructions. In this way, management gets 
control over their employees, through control of the knowledge 
necessary to do the job, and can hire cheaper employees, since 
they do not need skilled labor. The whole enterprise rests on the 
ability to define the best way to do the job and then to provide 
adequate instructions. Harold Garfinkel (1967) and Suchman 
(1987) have convincingly demonstrated that self-contained in-
structions are not possible, and I contend that the knowledge rele-
vant to the job of diagnosis cannot be precisely defined. 

The directive documentation issued to the technicians in this 
study contains a set of prescriptions describing how to maintain 
the machine's health, cure its problems, and generally coerce it to 
function. The diagnostic procedures prescribe a series of tests, 
with each action defined in considerable detail, and each branch-
ing condition presented as a simple Yes/No choice. However, the 
actual question to which one is responding Yes or No may be 
extremely convoluted. The corporation requires that documenta-
tion be written in a form suitable for simple machine translation, 
severely limiting the permitted vocabulary. It also requires that 
documentation be produced using an automatic formatting sys-
tem which limits the arrangement of branches of the decision tree 
by restricting the number of available tabs or indentations. These 
requirements of machine translation and of document formatting 
both produce questions to which the answer is not obviously Yes 
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or No, even with the results of the test definitively in hand. Solu-
tions to problems are presented as branches to similarly directive, 
if somewhat clearer, repair procedures. No rationale is offered; the 
explicit purpose of the tests and the interpretation of the results 
are both known only to the designers of the documentation. 

At the time of my fieldwork, however, the manuals combined 
the directive procedures with simplified schematic diagrams, 
showing the interconnection of all systems, digital, other electri-
cal, electromechanical, mechanical, and pneumatic. The training 
material included a book called the "PrincipIes of Operation," de-
scribing how the various systems function in considerable detail. 
Such a book in combination with schematics and sorne directions 
for adjustment or replacement of parts constituted the documen-
tation for earlier generations of these machines. In working on the 
earlier machines, the technicians used the information in the doc-
umentation and the information they gleaned from the problem-
atic machine to diagnose its failures or maladjustments through 
their own reasoning. At the time of this study, the elements of the 
traditional documentation stood in an ill-defined coexistence with 
the directive prescriptions which were intended to dictate solu-
tions to the service problems in the field. 

The technicians, however, use the documents in pursuit of their 
own goals, and these are only somewhat the same as those of the 
designers of the documentation. A technician's primary goal is to 
keep the customer happy, and this ineludes but is not limited to 
fixing the machine as necessary. An important component of this 
goal is keeping the customer assured that the situation is under 
control, which requires being able to tell what the machine is 
doing and being able to say when it has been fixed and what has 
been fixed. The customer must know that the technician has re-
paired the machine in order to feel confident that the machine 
will be repaired in the future. Accordingly, a system that fixes the 
machine without either customer or technician knowing how or 
why is unlikely to be acceptable. Consequently, when the techni-
cians use the directive documentation, they try to determine the 
purpose of the various tests, to understand what the documenta-
tion is testing, to know what they are doing. 

This is not done just so they can reassure the customer; the 
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technicians are also developing their understanding for future 
problems. The most common machine failures, which are the 
ones most likely to be correctly anticipated by engineers and doc-
umentation designers, quickly become routine for the experienced 
technician and no longer require documentation. The unusual, 
rare, exotic failure modes are much harder to anticipate and may 
not occur with sufficient frequency to justify more efforts to an-
ticipate them. However, for the customer whose valued machine is 
not functioning, the rarity of the failure is no consolation. The 
technician who is responsible for the machine must still fix it, 
both to preserve the social contract with the customer, who ex-
pects the technician to be able to fix the machine, and possibly to 
preserve the legal contract between the two corporations. Cus-
tomers may cancel their leases if dissatisfied with the service sup-
port they receive. Accordingly, the technicians must prepare to 
solve new and unanticipated problems, which requires them to 
develop as comprehensive an understanding of the machine as 
possible. When technicians use the documentation, they contrast 
their analysis of what the documentation is trying to do with their 
own analysis of what might be wrong with the machine. They 
pursue those paths in the documentation which seem consonant 
with their hypotheses. It is almost certainly true that this is less 
efficient than simply following the documentation for those prob-
lems which the documentation solves, but it may well help to 
develop the skills necessary to solve problems not anticipated by 
the documentation. 

Thus, there are social and technical reasons why the technicians 
should have a good understanding of the machines and the ability 
to verbalize it. There are also both technical and policy reasons 
why the documentation may not provide all the information they 
need. Before we turn to how diagnosis is actually done, we will 
consider the various ways the technicians use the service docu-
mentation within these constraints, as well as the ways they talk 
about using the documentation. 

1 suggested at the beginning of this section that the service doc-
umentation should be viewed as a mechanism designed both to 
convey information about the machine which it represents and to 
shape the way service work is done to that machine. However, 
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where other machines can prescribe human behavior in their use, 
although not necessarily as intended by their designers, the mech-
anism of documentation is severely limited in its prescriptive abil-
ity. lt is composed of representations, which inherently afford 
multiple interpretations and uses, and instructions, which require 
interpretation by their users in the context of their application. As 
Suchman writes, following Garfinkel, "lndexicality of instructions 
means that an instruction's significance with respect to action 
does not inhere in the instruction, but must be found by the 
instruction follower with reference to the situation of its use" 
(Suchman 1987, p. 61). The documentation cannot constrain its 
users except through omission of information, and questions of 
what to inelude and what to omit are, in fact, part of its design as 
a conveyor of information. lts intent to shape the performance of 
service remains a desire and never achieves the force of Latour's 
concept of prescription (1988), which would enforce the desired 
behavior. 

This is perhaps fortunate, since many of the scripts created for 
the desired behavior seem to be flawed. The technicians' talk 
about using the service documentation is full of cautions about 
the perils of following the diagnostic procedures. Sorne of them 
are said to be circular; sorne are easily misread. Even those techni-
cians who profess the strongest attachment to the diagnostic pro-
cedures warn that, without understanding the intent of each pro-
cedure, one can easily make the wrong choice and get hopelessly 
lost. The possibility of making wrong choices was supposed to be 
preeluded by the design of the procedures; the technicians' experi-
ence indicates that this failed, and the failure has made them wary 
of the documentation. Even the most skeptical technicians con-
cede that the documentation does solve certain problems quite 
well; they insist that if the documentation offers a solution to a 
given set 01' symptoms, it cannot be discounted without tria!. One 
suspects, however, that this is not the level 01' credibility hoped for 
by the designers. There is also a certain amount of resentment 01' 
the diagnostic procedures; as one technician told me, technicians 
like to think they have more on the ball than just following direc-
tions. 

At the same time, the procedures are viewed as providing a 

段静璐
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systematic approach to the diagnosis and repair of machine prob-
lems, and being systematic is highly valued among the technicians. 
Their greatest scorn is reserved for technicians who somehow 
never get to the problem that triggered the service callo The gen-
eral opinion seems to be that if a technician does not know what 
to do, they should follow the procedures. It is conceded that this 
will require more work; in the interest of thoroughness, the pro-
cedures are thought to require more than may be strictly neces-
sary. The technicians feel, however, that shortcuts are only war-
ranted if the technician can be sure that the omÍtted procedures 
are irrelevant to the problem at hand. The team's technical spe-
cialist had prepared a guide to the shortcut process, listing certain 
common procedures whose relevance could easily be seen without 
performing all of the official preliminary procedures. 

This slightly subversive act probably typifies the expressed atti-
tudes of the technicians toward the documentation; they grant the 
documentation sorne utility while denying it complete credibility. 
These attitudes are further complicated by the technicians' percep-
tion that they must project an image of competent practice and 
the fact that the corporation requires use of the documentation. 
The former dicta tes that they systematically try all possible ap-
proa ches to a recalcitrant problem, and the latter grants a form of 
immunity to blame should the problem prove intractable. That is, 
in providing directive documentation, the corporation is assum-
ing responsibility for solving the machine's problems, and in the 
eyes of the corporation, technicians are only responsible for fail-
ure to fix a machine if they have not used the documentation. 
However, while the technicians are quite willing to let the corpo-
ratio n as sume any blame, their own image of themselves requires 
that they solve the problems if at alI possible. This means pursu-
ing alI paths including the documentation, which does, after all, 
fix sorne problems; any new problem might actually be one of 
them. The technicians are quite philosophical about the short-
comings of the documentation, saying that the machine is far too 
complex to anticipate correctly all of its possible failures. They 
view the documentation as a useful resource to consuIt when their 
own expertise cannot solve the machine's problem, and they do so. 

It is important in this discussion to remember that the docu-
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mentation actually ineludes different components in different 
styles, combining directive diagnostic and repair procedures with 
schematics and a functional description of the machine. The tech-
nicians choose from this array of documentation; 1 never saw 
sorne books, such as "The Principies of Operation," in the field at 
al!. The technicians primarily use two resources: a book that com-
bines the directive diagnostic procedures and the schematics, and 
a book or set of micro fiche cards that describes the repair pro-
cedures and lists part numbers. 

The consistent theme to the use of documentation is that the 
technicians always turn to it when they do not understand the 
state of the machine and ignore it when they do. It seems clear, 
however, from the ways in which the technicians use the docu-
mentation, that they are as aware of its shortcomings in practice 
as they are in conversation. The majority of diagnostic procedures 
proved in the cases 1 observed to be an unreliable crutch, since the 
procedures only work when there is a symptom linked to a pro-
cedure which solves the problem producing the symptom, and 
this is not always the case. Several of the calls in which the use of 
the diagnostic procedures was observed were return calls to ma-
chines whose problems had persisted after earlier efforts to fix 
them; this persistence elearly indicated to the technicians that 
their symptoms were produced by causes other than those known 
to the documentation. Under these circumstances, when the tech-
nicians followed the procedures, they interpreted them, reading al! 
the branches and all the proposed solutions to try to understand 
what the procedure was intended to do. The procedures were fol-
lowed until they indicated the replacement of parts already re-
placed. This conclusion was generally rejected, although the 
known fallibility of replacement parts required the technicians at 
least to consider the possibility that the procedure was correcto 
There is also a procedure for those problems known to produce 
symptoms normally associated with other problems; this is the 
procedure to which most technicians turn after concluding that 
the answer provided by the initial procedure is wrong. If this pro-
vides no help, the technicians then turn to the schematics of the 
suspect area of the machine, using that information together with 
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their interpretation of the intent of the diagnostic procedures and 
all other information about the state of the machine to do their 
own diagnosis. Perhaps half of the documentation use that I ob-
served was use of the schematics, and most of this occurred after 
an attempt to solve the problem with the diagnostic procedures. 

There are variations in the use of the diagnostic procedures. 
Some technicians follow them to structure their work, to ensure 
that systematic quality which technicians believe is vital to compe-
tent practice. This method was generally successful and provided a 
good illustration of the interpretive and technical skills required 
by the procedures. Other technicians browse. This occurred most 
often when the problematic machine was either giving no infor-
mation or no valid information. In these situations, technicians 
were observed to browse through large numbers of procedures 
related in any way to what was known of the problem, looking for 
something that seemed to address the situation, either as solution 
or as inspiration to integrate the fragments of information about 
the machine into a coherent representation of its troubled state, 
which could then be solved. Finally, the most successful use of the 
procedures was for problems anticipated by the documentation 
which had not often been encountered by the technicians; they 
worked perfectly. 

In summary, then, the technicians use the documentation rou-
tinely, but rarely with the blind faith intended by its designers. 
The technicians rely most on the schematics, believing their por-
trayal of the interconnections of the machine to be generaIly accu-
rateo They approach the diagnostic procedures warily, knowing 
weIl that the fuIl spectrum of machine misbehavior has not been 
and probably cannot be anticipated, but believing that the testing 
procedures in the diagnostics can be useful if the technicians can 
interpret both questions and results correctly. The repair pro-
cedures are seen as suggesting a sequence of operations, if the 
technicians have not already developed an easier way to do the 
same thing. AH the documentation is seen as fallible; the task of 
maintaining perfectly accurate documentation for a complex ma-
chine through multiple revision levels of both machine and docu-
mentation is seen as improbable at best. 
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DIAGNOSIS 

It is clear that directive documentation has not replaced the tech-
nicians' own diagnoses. Diagnosis, repair, and maintenance are 
the defining tasks of the technicians' jobo Repair and maintenance 
are not in any sen se unskilled work, and the technicians eagerly 
discuss refinements of their practice. However, the most serious 
technical challenge is to be able to learn what is wrong with a 
broken machine and thus how to repair it. It is al so the greatest 
social challenge, since the very existence of a service call is based 
on a customer's perception that something is wrong with a ma-
chine, and the customers often control the critical facts enabling 
diagnosis. 

One should think of diagnosis in terms of Suchman's proposi-
tion that "in the course of situated action, representation occurs 
when otherwise transparent activity beco mes in sorne way prob-
lematic" (Suchman 1987, p. 50). The argument is that when an 
activity is proceeding smoothly, the equipment and skills used to 
perform the activity and one's knowledge of equipment, skill, and 
the activity itself are al! invisible and unthought-of. One con-
structs a formulation of one's understanding of the situation when 
one needs to think about the activity, the equipment, the skill, or 
one's knowledge about them, beca use they have become in sorne 
way problematic. "Becoming problematic" may mean that the ac-
tivity has been disrupted by failure, that one is perplexed about 
how to proceed, or merely that someone else has inquired about 
the activity, requiring an explanation. 

The subject of diagnosis is usually a situation in which the cus-
tomer has concluded that the machine has failed. The customer 
then must represent this situation in requesting a service call, and 
these formulations vary according to the customer's understand-
ing. The most basic is the statement, "It's broken"; well-trained 
customers learn to providemore detailed representations of the 
problem, and the operators who receive calls for service are expe-
rienced in eliciting necessary detail. The technician assigned the 
caH receives a representation of the problem which is the joint 
product of customer and operator. 

The technician's task in diagnosis is to create a representation of 
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the problematic situation that is sufficiently complete to indicate a 
course of repair. If the problem is known and recognized, the 
recognition may constitute sufficient understanding of the situa-
tion for the technician to resolve it. In this situation, no represen-
tation will be formulated unless someone else asks about the 
problem. If the problem is not recognized, however, an analysis 
must be done using information from a variety of sources, and 
the most difficult diagnoses are those for which none of the infor-
mation sources provides a clear answer. 

There is a class of problems for which the machine provides no 
direct diagnostic informatíon. In such cases, diagnosis is accom-
plished by piecing together clues gleaned from the machine and 
the customers. These clues do not clearly indicate a specific cause 
for the problem. Their significance is in what they show about 
patterns of machine behavior; if interpreted correctly, and various 
interpretations are possible, such clues may suggest further areas 
to investigate which may produce a definite cause. Sorne of these 
diagnoses actually fall in the "known-and-recognized" class, in 
which the connection between clue and problematic behavior was 
established sorne time earlier and is now well known throughout 
the community of technicians. 

For an example of a recognized problem, consider the tran-
script of the diagnosis discussed in the fifth vignette. Gn this par-
ticular service call, the customer complaint was that there were 
jams in a particular area of the machine. This was a relatively 
credible report, since the machine had not be en serviced in a 
month and a half, so we went off to the customer site assuming 
that the machine was merely dirty. On our arrival, the technician 
asked to see the person who had been having trouble and the 
specific job that was causing problems, if possible. Two users who 
had experienced problems with the machine appeared, and this 
conversation occurred: 

First User: I was having the problem with the feeder. Uh, I didn't 
bring my originals with me, but I was telling Richie [the man-
ager] , that they were fIat, new originals, never had staples in 
'em or anything. 't would feed 'em through [opens machine 
cover] and one would get caught right in here .... 
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Second User: That's where mine get caught. 
First User: [eloses machine] and then 1 would have two layin' on 

the glass. 
Technician: Two on the glass? OK. 
First User: Two on the glass. 
Technician: Thanks [sounding very settled, decided, knows what's 

wrong]. That's big input. 
Second User: She was having problems with, uh, double-sided the 

other day. 
Technician: Two-sided original? 
First User: Yeah. 
Second User: Two-sided. 
First User: Yeah, it would make it through, it would go through 

on the first side, but then on the seeond time it would cateh 
right in here. On topo ... [unintelligible] 

Technician: OK. As soon as you hear that extra noise, where it's 
clunkety-clunk, clunkety-clunk, as it's turning overo ... 

Users: Uh-huh, yeah. 
Technician: OK. Thanks. 
First User: OK? 
Technician: Yeah. Thanks. You've told us a loto 
First User: OK. 
Technician: Narrowed her down in a hurry [door closes behind 

users]. 
Ethnographer: Ah. What was she pointing to, the reversing roIl in 

there? 
Technician: Mm-hmm [sound of machine covers]. This is, well, 

this aetually drives the rollo 
Ethnographer: Ah. 
Technician: [Sounds of machine parts being wiggled.] OK, 1 know 

what's wrong. That play is not supposed to be there [sounds of 
machine parts being wiggled, loudly, demonstratively, for even an 
ethnographer to appreciate], it's a eommon, it's one of the first 
things we check foro 

Ethnographer: And where is it misadjusted? Where is the adjust-
ment? 

Technician: It's .... What it is, it's a D-shaft in back, and what it 
does, it's got a plastic bearing that drives it. 
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Ethnographer: Uh-huh. 
Technician: OK, and the flat on the D-shaft, OK, wears out that 

flat on the bear-, on the pulley, the gear, and gradually en-
larges it. 

One of the striking points about this situation is the richness 
and variety of information sources available for diagnosis; these 
sources inelude the customers and the physical state of the ma-
chine. Also available, but not used here, are the error logs which 
the machine creates of its own events, the history of the machine 
written in the logbook by the various technicians who have 
worked on it, the service documentation for the machine, and the 
community memory of the technicians, in which they preserve 
and circulate their hard-won knowledge of machine arcana, usu-
ally in the form of war stories. Nor is the technician's own mem-
ory of these stories all that is available; other technicians called for 
purposes of con su ltatio n will bring their own recollections to 
bear, and a good memory will make one a popular resource. 

However, the customer who experienced the problem is the first 
choice for information. The complexity of the machine makes it en-
tirely possible that the problem will not recur in testing. In the ab-
sence of someone who can explain what happened, one then finds 
the paradoxical situation of a technician attempting to "duplicate the 
problem," that is, to break an apparently functioning machine. That 
does not happen in this case. The information from the customers 
and a quick check of the machine complete the diagnosis. No repre-
sentation of the problem occurs until the ethnographer wants an 
explanation, and the difficulty of producing one suggests the ex-
tent to which the information was embodied in the technician. 

Before discussing that production, there are sorne features to 
emphasize about the diagnosis. The first point to notice is that 
these customers have been well socialized in the ways of the ma-
chine. This is done by the technicians, persuading the customers 
to notice significant events about the machine and to talk about 
them in appropriate language, that is, the technicians' language. 
These customers have noticed the critical details about the origi-
nals, where in the process trouble occurs, and where the machine 
leaves papero They have learned to create lucid representations of 
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the situation, useful to the technician in the task of creating an 
account of the situation so it can be fixed. 

This socialization of the customers, where possible, is a large 
part of the social work of service, and this episode contains one of 
my favorite examples of how far it can go. Consider the moment 
when the customer says: "Yeah, it would make it through, it 
would go through on the first side, but then on the second time it 
would catch right in here. On topo ... " The technician replies, 
"OK. As soon as you hear that extra noise, where it's clunkety-
clunk, clunkety-clunk, as it's turning over. ... " They recognize the 
noise. lt is true that this particular noise is quite distinctive, it can 
be said to afford notice, and anyone who had used the machine 
extensively in this mode would be like!y to recognize it. This 
seems to me an extreme form of socializing users to machines, in 
which the technician is imitating machine noises and the cus-
tomers are contrasting his noises with their own experience of 
machine noises. lt is also an interesting strategy to conjure up a 
specific machine event and represent it for consideration in the 
context of diagnosis. 

With this critical bit of information, the technician has a tenta-
tive diagnosis which is confirmed by opening a cover and wiggling 
a shaft, fee!ing for excessive play. The fee! of the shaft confirms the 
diagnosis. This kinesthetic information is immediate!y tellable, 
and the technician says, "That play is not supposed to be there." 
This is followed by a demonstrative wiggle of the shaft so that 1 
can appreciate the free play whereof he speaks. Then the techni-
cian explains that this is a very common problem, which perhaps 
explains the reduction of this diagnosis to the kinesthetic aware-
ness of the proper fee! of a shaft when wiggled. 

The next part of this exchange shows the difficulty of represent-
ing the knowledge implicit in such an automatic diagnosis: 

Ethnographer: And where is it misadjusted? Where is the adjust-
ment? 

Technician: lt's .... What it is, it's a D-shaft in back, and what it 
does, it's got a plastic bearing that drives it. 

Ethnographer: Uh-huh. 
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Technician: OK, and the flat on the D-shaft, OK, wears out that 
flat on the bear-, on the pulley, the gear, and gradually en-
larges it. 

This information, being les s important than the critical pres-
ence of free play, which has a well-known repair, is elearly not so 
available for representation, is not immediately tellable, but 
emerges in a pair of difficult utterances, with many repairs. This 
information emerges, however, in its apparent order of impor-
tance. The first point is that the shaft ends in a D-section, which 
is instrumental in the development of the free play. The second 
part of the utterance is that "it's got a plastic bearing that drives 
it." It is not a bearing, but this is much less important than the 
fact that it is plastic. The second utterance elaborates how the flat 
of the (steel) D-shaft wears out the (plastic) flat in the matching 
item, which is still relatively unimportant but is recognized as not 
a bearing. In three tries, the technician produces the name "gear" 
for this item, and the representation of the mechanism is com-
plete. The technician then describes (on the tape and in the tran-
script, not here) how this worn mechanism, which still actually 
performs its function in sorne sense, nevertheless shuts down the 
machine by failing to meet its very strict timing requirements. 

But this was an easy diagnosis. For difficult diagnoses, the rep-
resentation of the problem takes the form of a narration of the 
diagnostic process, a verbal consideration of what is known or 
thought to be known or what could be known about the situa-
tion, to see whether it might be interpreted in any coherent way. 
The narration ineludes summarizing what is known about the 
machine, questioning whether what is known is a coherent repre-
sentation of the situation or could be if interpreted differently, 
and determining what else needs to be known and how to learn it. 
The question of interpretation is critical; technicians working on 
in complete diagnoses often say they believe that they know the 
crucial facts but do not recognize them. The hard part is recogniz-
ing the significance of any given fact with reference to the ob-
served or reported behavior of the machine. The narrative in-
eludes a formulation of how the described state of the machine 
produces the behavior described by the customer and may inelude 
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a hypothetical history of the machine and its use which would 
lead to that state. 

This narrative, piecemeal production of a representation is due 
partly to the nature of the machine and partly to the nature of 
information about the machine. Copiers are complex, elaborate 
assemblages of mostly simple mechanical or electromechanical 
components whose functioning may easily be tested. Many of 
these tests require a kinesthetic awareness of the machine, know-
ing whether the fe el of a given mechanism is right or not, but this 
does not appear to be a problem for the technicians observed. 
Those components that are not simple are either treated as black 
boxes or treated as the sum of their observable functions and are 
thus rendered simple. Sorne problems are sol ved in testing the 
simple components. These relatively simple components are, how-
ever, strung together into long, complex, interactive chains; diag-
nosing such a chain requires both the patience to follow it out, 
testing each piece in turn, and the ability to maintain control of 
the results and of the cumulative significance of such tests. For 
harder problems, the difficulty in representing such a system lies 
not in knowing whether a given component or subsystem is 
working but rather in the ordering and integration of one's 
knowledge of many different components or subsystems into a 
meaningful representation. This includes remembering how many 
different subsystems influence a given process and knowing 
whether all have been considered. Thus, the information available 
from the physical state of the machine consists of relatively simple 
facts, which if not known to be critical by themselves, need to be 
integrated with other such facts in order to be significant. 

The technicians have many resources for diagnosis-the cus-
tomers, the state of the machine, the logs, the documentation, 
their experience and that of their colleagues-but none consis-
tently supplies definitive answers for al! problems. It may not be 
possible to find anything wrong with the machine, and yet the 
machine will not runo The customer may not be able to say what 
was happening, but the machine did not work as expected. The 
problem may be still worse: the documentation may be incorrect 
or may simply omit sorne information. Errors recorded by the 
machine may reflect problems other than those they are intended 
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to report, or what is happening in the machine may not create a 
record at aH. Entries in the log are as reliable as one's cohorts, but 
the log is a public record in which a technician may want to show 
that which was supposed to be done, whether it was actually done 
or noto No one may ever have heard of any problem quite like this 
one. For perhaps the majority of service problems, the various 
diagnostic resources supply an answer, providing an adequate rep-
resentation of the situation so that the technician may fix it. For 
the truly difficult problems, they supply bits of information which 
are raw material for the technician to use in creating a representa-
tion. 

When diagnosis requires production of a fun representation of 
the situation, this production appears, in fact, to be a form of 
bricolage. Lévi-Strauss writes of the bricoleur: 

His universe of instruments is dosed and the rules of his game are 
always to make do with "whatever is at hand," that is to say with a 
set of tools and materials which is always finite and is also hetero-
geneous because what it contains bears no relation to the current 
project, or indeed to any particular project, but is the contingent 
result of all the occasions there have been to renew or enrich the 
stock. ... Consider him at work and excited by his project. His first 
practical step is retrospective. He has to turn back to an already 
existent set made up of tools and materials, to consider or recon-
sider what it contains and, finally and aboye all, to engage in a sort 
of dialogue with it and, before choosing between them, to index the 
possible answers which the whole set can offer to his problem. 
(Lévi-Strauss 1966, pp. 17-19) 

Lévi-Strauss's intent was to use practice as a metaphor to de-
scribe modes of thought, but the result is an apt description of a 
way in which work gets done. The point of bricolage is the reflec-
tive manipulation of a closed set of resources to accomplish sorne 
purpose. The set is the accumulation of previous manipulations, 
one's experience and knowledge and, in literal bricolage, physical 
objects. This manipulation is done in the context of a specific 
goal, which influences the process. The items in the set are not 
limited to a single use or a single meaning, hut their properties 
limit their possible applications. The point of the manipulation is 
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to see whether a given item from the set may be applied toward 
the goal of the bricolage, possibly by sorne re in terpretatio n or 
modification, or whether it has sorne quality that makes it inap-
propriate in the present contexto For my purposes, the significant 
aspect of bricolage is the reflective manipulation of a set of re-
sources accumulated through experience, with the range of ma-
nipulation neither totally free nor constrained to the original 
manifestation of any e!ement. Like the bricoleur, the technician 
has a closed set of information resources that do not necessarily 
provide definitive answers. The bits of the puzzle must be exam-
ined in the light of experience to see which combination provides 
the most reasonable representation of the problematic situation. 

The majority of the problems encountered in the service calls 
that I studied were solved quickly, with a few observations yie!d-
ing an obvious culprit. Sorne were well known, as shown in the 
earlier transcript; after conversation with the customers provoked 
suspicion, opening a cover to fee! the free play in a shaft con-
firmed the diagnosis. Other problems were inescapable, such as 
mechanical obstructions completely preventing operations of the 
mechanism, or damaged components immediately obvious when 
the mechanism was inspected. In still other instances, the reported 
error codes were accurate, and the problems associated with them 
in the documentation were the true culprits. Sorne of these were 
diagnosed with the aid of the documentation, others from the 
technician's memory. In one case it was known that the docu-
mented cause was only one of those that could produce the symp-
tom, but the others were much harder to find. The technician 
taking the call was very relieved when the official cause turned out 
to be correcto 

Other problems were dissolved, that is, made to go away with-
out specific solution. The technicians knew that a series of routine 
maintenance procedures would eliminate almost all problems of a 
certain class and were also the standard pre!iminary procedures in 
correcting any of them once diagnosed. By doing the pre!iminary 
procedures before the diagnosis, they e!iminated most problems 
and were better prepared to do more serious diagnosis on any 
that should remain, but during the period of observation there 
were no problems left at the completion of the dissolution pro-
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cedures. These problems are not solved, in that one never knows 
what the particular problem was, but they are gone, dissolved by 
the technicians' actions. ¡ 

Dissolution was attempted in other instan ces, either when diag-
nosis failed to produce a cause or when the machine refused to 
display the problem and the customer's formulation of the prob-
lem was less than definitive. These attempts were less successful. In 
such circumstances, the range of potential problems and causes is 
too great to test any significant percentage. The dissolution strat-
egy does eliminate sorne of the usual suspects should the problem 
recur, and it may be lucky and successful. Perhaps more impor-
tant, the customer has reported a problem, and it is the cus-
tomer's problem which the technician must address, whether the 
machine is obviously broken or not. The technicians feel that they 
need to be seen to have done something as part of their contract 
to address their customers' problems with their machines. 

A failed diagnosis is a failure to construct an adequate account 
of the problem. As suggested aboye, the nature of causality in the 
machine is such that crucial information may be either unavail-
able or not of obvious significance in a given situation. The tech-
nicians have models for sorne machine problems with indetermi-
nate causes, associating them with sorne known possible fixes. 
These fixes are as much dissolution strategies as solutions, given 
that their association with the problem is partial and tentative. 
They are known as one solution to a set of problems that produce 
more or less the same symptoms. Unfortunately, when the fixes 
have been tried without improving the situation, and doing so 
again yields no better results, no further mean s to improving 
one's understanding of the problem are readily available. The 
usual recourse is to bring in another technician or technical spe-
cialist on the premise that a fresh perspective may make it possible 
to reinterpret the known facts into an adequate representation of 

1 The concept of dissolving problems arose in conversation with Suchman, but 
derives from the work 00 ean Lave. Lave' s study (1988) of the arithmetic processes 
of grocery shoppers suggests that shoppers employ a series of gap-closing pro-
cedures which transform problems into ones that can be resolved, rather than 
seeing their problems in terms of pure arithmetic. In these terms, dissolution 
transforms problems out of existence, rather than into a form susceptible of reso-
lution. 
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the problem. However, ther.: is no guarantee that this will be suc-
cessful, and the possibility of real diagnostic failure is always there. 

Perspective is important in diagnosis. As 1 have suggested ear-
lier, with these machines the problem is not so much testing as 
maintaining control of the results of those tests and interpreting 
them. In most of the hard diagnoses 1 observed, solution was 
discovered through reinterpretation of known facts and following 
the new interpretation with new investigations. This is one of the 
reasons that consultations and joint troubleshooting are so popu-
lar and effective. The presence of someone else guarantees another 
perspective and makes it easier to experiment with new inter-
pretations. It also provides someone to whom stories can be told 
and who will tell stories in return; the telling of war stories, the 
consideration of the present with reference to known diagnoses of 
the past, is an essential part of diagnosis. 

段静璐
现象能够理解，但似乎没有必要说得如此复杂，归根结底就是多重视角带来多种解释，提高解决问题的可能性，但这也不能导向叙事或故事的有用性。
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War Stories of 

the Service Triangle 

The use of war stories is a prominent feature of diag-
nosis among the technicians. These stories are anecdotes of expe-
rience, told with as much context and technical detail as seems 
appropriate to the situation of their telling. At a minimum they 
name the technician doing the work, the machine to which it was 
done, the problem, and its solution; in the majority of cases 1 
observed, the technician telling the story is the one to whom it 
happened. The stories occur naturally in discourse among the 
technicians, either in diagnosis or in more purely social situations. 
There seems to be little question of gaining the right to tell stories 
(Sacks 1970, 1972, 1974); discourse among the technicians ap-
pears to presume that all competent members of the community 
will tell stories. 

Telling stories in diagnostic contexts makes sorne of them ex-
tremely elliptical and barely recognizable to outsiders as stories. 
The ellipsis is permissible because the context will be used in in-
terpretation to supply sorne of the missing detail, as will the com-
mon experience of teller and listeners, and because, in an interac-
tive situation, the teller can count on the hearers to indicate if the 
ellipsis is too great. Such excessive ellipsis is easily corrected 
through normal conversational repair. This brevity is a matter of 
cultural propriety and competent practice; it would be inap-
propriate to waste everyone's time repeating the superfluous to 
make a well-structured story, particularly in the context of a ser-
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vice cal! when the technicians' sense of their own professionalism 
requires a speedy resolution to the situation. It is also true that 
these elliptical stories provide all the essentials for those suffi-
ciently versed in the world of service to fill in the resto 

Once war stories have been told, the stories are artifacts to cir-
culate and preserve. Through them, experience beco mes repro-
ducible and reusable. At the same time, each retelling is, in a 
sense, a re-representation. The stories originate in problematic sit-
uations and are told or retold in diagnosis when the activity they 
represent beco mes problematic again. They are retold in the con-
sideration of a present problem, when the issue of comparability 
of context with sorne previous experience has arisen, and this ren-
ders the previous, completed episode once more problematic. 

War stories are also told in pursuit of more purely social func-
tions than diagnosis. They preserve and circula te hard-won infor-
mation and are used to make daims of membership or seniority 
within the community. They also amuse, instruct, and celebrate 
the tellers' identity as technicians. Indeed, they are offered in re-
sponse to questions from inquisitive ethnographers, whose ques-
tions may make the most mundane activity problematic. In more 
normal social discourse, the problematic quality that occasions the 
telling of the stories seems to stem primarily from a wide range of 
occasions on which technicians are caBed upon to account for 
their activities and secondarily from a need to represent them-
selves in a heroic or at least competent perspective. In these teB-
ings, past problematic circumstances are made publidy and col-
laboratively inspectable by one's peers, and one's experience is 
made reproducible and reusable on subsequent occasions by 
others. Such tellings are also demonstrations of one's competence 
as a technician and therefore one's membership in the commu-
nity. 

War stories are told in diagnosis when no dear formulation of 
the problem is emerging from the welter of facts. Technicians may 
find with sorne problems that they know a great many things 
about the machine but that the facts do not add up to a clear 
picture of the problem. Telling stories of more or less similar ex-
periences is a way of pushing the facts around, trying other per-
spectives to see if they suggest other interpretations. As discussed 
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in the previous chapter, the available information about the ma-
chine is not necessarily reliable and frequently less than clear; war 
stories have a great advantage in credibility because they recount 
the personal experience of a specific individual, whose compe-
tence is known and can be considered along with the material 
about the machi ne. Such stories combine facts about the machine 
with the context of specific situations. The contextual information 
demonstrates the claimed validity of the facts of the story and 
provides a framework for testing those claims against the hearer's 
model of the machine. The context also constrains the application 
of those claims by defining the situation in which the facts are 
known to be true. War stories told during difficult diagnoses are 
doubly situated, first in the context of their origin and then in 
that of their telling and possible application, and the comparison 
of the two situations is the point of the telling. 

There is an inherent uncertainty in the situation of diagnosis. 
In difficult diagnoses the technicians are contending with the 
limits of their knowledge. The known weaknesses of their sources 
of information suggest that they may be presumed to have an 
incomplete set of facts about the machine; they lack the perspec-
tive of understanding which would integrate those facts into a 
coherent representation, which might or might not indicate the 
need for additional facts. This is a double-edged coherence, re-
quiring both coherence of story and connectivity of the facts. 
Without coherence, the technicians cannot know whether they 
have all the facts they need. They do not know whether they have 
overlooked something, whether there are more facts to gather, or 
whether this is a new problem that is completely beyond their 
experience and understanding. They do not know whether they 
lack a fact or an interpretation. Their experience suggests the lat-
ter, that the answer lies in gaining the proper perspective on 
things they already know; in pursuit of this, an amazingly wide 
range of stories may be toldo Sorne appear to be startlingly irrele-
vant until one realizes that the point is not just to consider the 
symptoms but also to jar one's perspective into focus. 

Sorne of the stories told during diagnosis are clearly used to 
elimina te suspects. There are conflicts between the observed facts 
about the machine and those informing such a story. It would 
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appear that these stories are told to spell out the differences and 
to stress that the present situation do es not fit the other, known 
problem, so one may quit thinking about ¡t. Such stories may also 
have a wistful quality, as if to say that the teller wishes the prob-
lem were that simple. 

Other stories are primarily exhortations to think dearly, warn-
ings that failure to remember the sometimes invisible or illogical 
connections between symptoms and causes may add hours of un-
necessary diagnostic activity. One such story was told during a 
joint troubleshooting session, a story about the importance of 
paying attention to details, telling how failure to recognize the 
significan ce of a minor machine noise could mean long hours of 
diagnosis. This story was told as part of an inquiry about the 
presence of that same easily overlooked machine noise, serving 
both as text to emphasize its importance and as recognition of the 
ease with which it can be missed. The two technicians present had 
two different versions of the story, revealing interesting variations 
in the way technicians understand machines, so 1 shall indude the 
transcript and discuss the episode in sorne detail. 

The beginning of the story by one technician provoked a show 
of recognition from the other, and the story unfolded in antipho-
nal recitation. 1 consider these different tellings to be the same 
story much as different versions of a folktale are considered to be 
the same story. The problem is the same, as is the path to solu-
tion, so the plot is constant. The protagonists are categorically 
identical, a machine and a technician; changing the name of the 
technician do es not really change the story any more than chang-
ing the name of Cinderella does. The technicians themselves focus 
on the fact that the problem is the same, not that different people 
have experienced it. 

The two technicians were working on a machine which had 
recently been installed in a new building; it had never worked 
reliably. The recurrent failures produced a specific type of error 
message; however, changing the components indicated by the doc-
umentation did not change the behavior of the machine.' This 
particular customer had many machines and even an assigned 

1 The documentation has diagnostic procedures associated with each error 
message. Following these procedures had led the technicians to change compo-
nents but had not solved the machine's problem. 
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technician, making the potential cost of failure to solve this prob-
lem greater than normal. The team's technical specialist had 
joined the technician responsible for the machine in addressing 
the latest appearance of this problem. 

There are sorne technical terms that appear in the transcript, 
and it may be useful to differentiate the categories of interest. 
First, there are components; those mentioned are dicorotrons (or 
dicors, for short), the shield, which is part of the dicorotron, and 
the XER board, one of the machine's circuit boards. The 24-Volt 
Interlock Power Supply is not really a component but is the term 
for an output from a power supply controlled by numerous safety 
interlocks. The observation that the relay switching it has opened 
is significant because it usually indicates the opening of one of the 
interlocks. Next, there are error codes, such as E053 and F066; 
these are diagnostic error codes, and the documentation contains 
procedures to track down the causes of each codeo Unfortunately, 
sorne error codes can be produced by problems other than those 
anticipated by the documentation. Finally, there is the dC20 error 
log, a record maintained by the machine of various problematic 
events in its history. The accumulation of entries in this log is very 
use fui in diagnosis. The telling of the two versions of the story was 
triggered by the observation that the characteristic failure of the 
machine being diagnosed includes the opening of the 24-Volt In-
terlock Relay. 

Technical Specíalist: See, this runs along with the problems we've 
run into when you have a dead shorted dicorotron. It blows the 
circuit breaker and you get a 24-Volt Interlock problem. And 
you can chase that thing forever, and you will NEVER, NEVER 
find out what that is. 

Technician: Yes, I know, E053, try fOUT new dicors .... 
Technical Specialist: But, if you went in ... OK, you won't ... You 

lose your 24, that's what it is: you're losing your 24-Volt out of 
the power supply, but that's not what it's caused by. Now the 
key there, though, is when you pull up your dC20 log, you get 
hits in the XER board. 

Technicían: Yeah. The other thing is as you're going on and on 
and getting E053s, you get, yeah . . . F066 . . . in the se-
quence .... 
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Technical Specialist: If you're lucky enough for it to run long 
enough, you'll get an F066 problem which leads you back into 
the dicorotrons-you check them-yeah, I've got one that's a 
dead short. You change it and everything's fine, but if you don't 
... if you're not lucky enough to get that F066 or don't look at 
the dC20 log, it's really a gray area .... 

Technician: Well, dC20 logs ... when I ran into that I had hits in 
the XER a few times previously, so I was tending to ignore it 
until I was cascading through after an E053 which is primary, 
I'm cascading to see what else I've got-F066-what the hell's 
this? Noise? 

Technical Specialist: E053, which one's that? 
Technician: Well, that's a ... that's a 24 ... lock 
Technical Specialist: 24 Interlock failure? Yeah. We did ... I did 

that not knowing when they changed the circuitry in the XER 
board, normally if you had a shorted dicorotron, it'd fry the 
XER board-just cook it. Now they've changed the circuitry to 
prevent frying of that, but now it creates a different problem. 

Ethnographer: This is with your dicor shorted to ground or ... ? 
Technical Specialist: Probably shorted to De shield. 
Ethnographer: Ah hah, yeah .... 
Technician: Mm. I see. 
TechnicalSpecialist: OK, and then that goes [snaps his fingers], you 

know. That's where it's popping the breaker, and when it does 
that, that's when you end up with ... through the boards, it 
pops it, before it pops the breaker, beca use you don't have any 
DC boards ... you'lI get a DC Interlock, ... 24-Volt DC 
Interlock failure. Now that carne about after these boards carne 
out and I've gotten bumed twice on that same problem. 1 guess 
I ... that four hours of sticking my head in the machine and 
tracing 24-Volt Interlock problem the first time didn't do it. 
The second time, it took me a long time, and it finally dawned 
on me-what the hell am 1 doing-get in there and that's what 
it was. Now I've had very intermittent dicorotron problem-
same thing-guy sits there, and he says 'Tve got ... ," he says 
it's intermittent, once, maybe twice a day; you shut it off, tum it 
on, and it will run ... just a 24-Volt Interlock failure problem. 
So 1 asked him about the dC20 log and he said "Yeah, 1 had 



War Stories of the Service Triangle 131 

XER failure" -1 says OK-he says, "1 checked all the dicoro-
trons" -1 said, you're going to have to stress test 'em for a long 
period-four to five minutes in the high ... you know, in your 
dicorotron checkout where you really, you've got the currents 
boosted up on ' em ... and yeah, after about four minutes one 
of them [snaps his fingers] glitched. 

The gist of the story, then, is that there is first a red herring, an 
E053 error code which is not to be believed, which may be fol-
lowed by a second error code, F066, indicating the true culprit, a 
shorted dicorotron. Failure to remember the connection between 
the deceptive E053 and a shorted dicorotron could mean a long, 
frustrating, futile attempt to diagnose the problem. This is an ex-
ample of telling a story as a reminder of the tenuous connection 
between sorne symptoms and their causes. The technicians are 
faced with a failing machine displaying diagnostic information 
which has previously proved worthless and in which no one has 
any particular confidence this time. They are looking for sorne 
link from the error message to the real problem, whatever it may 
be, and this story reminds them of the elusive nature of such 
links. 

The progress of the responses in this dual recitation under-
scores the point that storytelling must be seen as an interaction 
between teller and hearer (Sacks 1974; Smith 1980). Both versions 
are based on personal experience but reflect significantly different 
views of the problem and apparently different approaches to the 
task of understanding the machine. The technician's version tells 
of a pattern-matching diagnosis, which associates a solution with 
the first error code: "y es, I know, E053, try four new dicors .... " 
The appearance of the second but more important error code is 
not seen as problematic: "The other thing is as you're going on 
and on and getting E053s, you get, yeah . . . F066 . . . in the 
sequence .... " 

In the technical specialist's version, the appearance of the sec-
ond error code is very doubtful: "If you're lucky enough for it to 
run long enough, you'll get an F066 problem which leads you 
back into the dicorotrons." For him, the problem is more reliably 

段静璐
但你用社群共享知识或者叙事好像也能解释类似的问题，战争故事在这里的必要性有点微妙。
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indicated by apparently random and insignificant entries in a par-
ticular part of the error log: "Now the key there, though, is when 
you pull up your dC20 log, you get hits [logged events] in the XER 
board.'" He suggests that even testing for the true fault may be 
problematic, requiring longer than usual periods of testing to pro-
voke the fault under sorne circumstances: "He says, '1 checked all 
the dicorotrons' - I said, you're going to have to stress test' em for 
a long period-four to five minutes in the high ... you know, in 
your dicorotron checkout where you really, you've got the currents 
boosted up on 'em." His version includes both the evolution of 
the problem, that it is the result of a fu preventing the same fault 
from destroying parts of the control system, and evolution of the 
understanding of the problem through his own history of per-
forming the diagnosis. 

The technical specialist's version associates the problem with a 
system, the 24-Volt Interlock, while the technician associates it 
with an error code, and this difference seems significant. The 
technical specialist is thinking about the 24-Volt Interlock system 
and uses that as the entry point for this story about the same 
system. He does not make the connection to the error code E053, 
but then it is not obviously relevant beca use that is not the error 
code facing them. The technician recognizes the story, perhaps by 
the reference to a shorted dicorotron, but his pattern-matching 
version is based on the error codeso The link to the present situa-
tion is less obvious because the link of the error code to the 24-
Volt Interlock system is hidden, and he stumbles when asked what 
the error code indicates. 

There is a curious alternation in voice to be observed in the 
telling of the two versions of the story. Both tellers initially favor a 
generic second-person presentation: "See, this runs along with the 
problems we've run into when you have a dead shorted 
dicorotron." In this utterance one finds both a "we" for the com-
munity experience and a "you" for the abstract technician en-
countering the problem. At this point the story concerns a class of 
problems that occur on this class of machine, and there is no 
direct reference to personal experience. ("1 know" in the techni-
cian's first utterance seems to express recognition of the problem 

2 The XER board is both a component and a category in the dC20 log. 
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more than a claim of personal experience.) The two continue with 
this impersonal second person until the technical specialist says: 
"If you're not lucky enough to get that F066 or don't look at the 
dC20 log, it's really a gray area." 

This prompts the technician to change voice and tell his per-
sonal experience: "Well, dC20 logs ... when l ran into that l had 
hits in the XER a few times previously, so l was tending to ignore 
it until l was cascading through after an E053 which is primary, 
I'm cascading to see what else I've got-F066-what the hell's 
this? Noise?" He had been sufficiently lucky to have the secondary 
error code which indicates the true problem. The last long ut-
terance by the technical specialist begins in the second person and 
switches to the first to tell about the difficulty of remembering the 
association, a point he had been making earlier and probably the 
point of this particular story. Thus, the second person is used here 
to describe a specific problem in a somewhat abstract way, while 
the first person is used for personal experiences. This alternation 
of voice is also a movement from the less situated second person 
in no particular context to a situated first-person account, and it 
seems to be the awareness of situated experience that gives cred-
ibility to the more general accounts. 

This is a fine example of the ellipsis discussed earlier; the story 
is so elliptical as to be only marginally recognizable as a story. It is 
clear that the technical specialist tells of two encounters with the 
problem, both successful, but there is nothing to indicate where 
or when they occurred, or how the first encounter was solved. 
Solution to the second occurred through the grace of a reluctant 
memory reminding the technical specialist that this had happened 
before. The additional detail about the origin of the problem and 
its known variant is also typical of technicians' stories when used 
in diagnosis; detail is preserved and told beca use one can never be 
sure which piece will complete the next puzzle. 

The principal theme of the technical specialist's version in this 
telling is that the problem as perceived is insoluble because the 
error code is wrong. This also describes the problem confronting 
them. The lack of logical connection between the error code and 
the real problem makes the connection extremely fragile, as at-
tested in the last utterance here, describing a second period of 
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troubleshooting the false problem until memory intervened. This 
recognition of tenuous and arbitrarily recovered connections be-
tween symptom and problem may serve either as inspiration or as 
a warning in their search for the real problem, whose link to the 
present false symptom is either forgotten or undiscovered. 

At other times, wishful thinking leads the technicians to tell 
stories about causes they would like to find. Later in the same 
troubleshooting session, the apparently random distribution of a 
particular type of error message led the technicians first to 
wonder about the AC supply to the machine and then to dismiss 
the idea because problems there would be unlikely to produce 
such consistent error messages. EventualIy, lack of any other sus-
pect led the technicians back to the subject of the AC supply; in 
thinking about it, they told half a dozen stories of various AC 
problems. Apart from their disqualifying caveat, there were several 
valid reasons to be considering the AC supply at this point: first, 
AC problems often occur in new buildings like this; second, these 
particular machines have a history of AC problems even in older 
buildings because of internal differences in the way they switch 
the AC; third, the technicians were running out of known possible 
causes and were seeking to expand their problem space; and 
fourth, if the AC were the problem, it would be someone else's 
responsibility. With reference to the last point, several of the tales 
also featured the recalcitrance of electricians and their reluctance 
to accept that there might be problems with the AC or its distri-
bution or that these problems might cause difficulties for the 
copiers in the building. This series of stories went on until it was 
apparent that they offered no inspiration and that there was no 
reason to ignore the earlier disqualification. At this point it was 
deemed time for lunch, in hopes that something different would 
happen to the machine in the interim. When we returned from 
lunch, mirabile dictu, there was a new error code that pointed us 
in the right direction. 

A final category of stories told in diagnosis are those that sup-
port a developing diagnostic understanding. That is, the techni-
cían has thought of a new gloss for the known facts; the question 
is whether it makes sense. As actuaIly uttered, the support may be 
less a story than an affirmation, sometimes in detail, that one has 
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encountered such a combination of cause and effect before; how-
ever, 1 believe that a better developed story could be elicited. Such 
stories also appear during consultations. Should a recommended 
course of action be thought improbable, the recommendation 
may be augmented by short accounts of how it worked for sorne 
other known technician. Similarly, if a suggestion of a possible 
cause for the problem is met with the protestation that that is 
simply impossible, the response is likely to be a story in which the 
problem is exactly that, despite the same sets of objections. 

War stories are also told extensively in contexts other than diag-
nosis, where they may be seen as representations of one's under-
standing of the world as it is or perhaps as it should be. Sorne of 
these are merely illustrative, explaining to the ethnographer or 
another neophyte how one manages a difficult customer. One 
story was a claim to have survived the initiation hazards and be-
come a full-fledged technician for a given machine. What is most 
interesting about this story is that it is a celebration of conspic-
uous failure, which is certainly as much a part of the technician's 
fate as unrecognized success: 

Until you really break something good, you're not a member of the 
team. 1 became a member of the team the day 1 smoked a trans-
former because they wired the, uh, cord at Aerospace ... they put 
different caps on the cords. They [manufacturing] wired it neutral 
on a hot line, and 1 put in the machine with the neutral on a hot 
line, and a hot on the neutral. ... And 1 instaJled it, dutifuJly, and 
didn't know there was a, uh, an actual program for instaJling the 
cord. And 1 didn't trust them, and checked the waJl, but it did not 
occur to me to check the terminals, right, and that of course is 
something that I'JI never do again. You should have seen it: 1 had 
my back to the machine and smoke is rolling out of the card cage. 
And the lady says, "OHHH, 1 think we have a lire." And 1 say, "Oh, 
no problem," and went over and unplug it and said, "OK. Now 1 
am a member of the team." AH it took out was, probably aH of the 
things in the Low Voltage Power Supply that had to be replaced, 
probably only that one transformer was gone. 

Other stories are told as a challenge, to see if the other techni-
cian is good enough to recognize the situation described. The re-
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sult of this may be disconcerting. In one instance, the person to 
whom such a story was told did indeed recognize the situation, 
but the person telling the story had it from someone else and had 
not yet decided whether it made sense. There are still other stories 
that clearly express a moral attitude about how one should deal 
with a service callo They tell of finding technicians in positions 
they should never be in, with threats not to help in the future 
until the technicians in question have been stuck suffering for 
several days. 

Stories are al so told to instruct. 1 heard the False E053 story 
told this way three months after the antiphonal recitation above. 
This happened during lunch at the branch office; the technical 
specialist encountered in the previous dialogue was playing crib-
bage and talking with various passersby. One of the technicians on 
his team, not the same technician as in the original episode, was 
going to have another researcher observing him the following day, 
and asked: 

Technician: It'd be nice if 1 get an E053, ... put in a short some-
where in the machine, that'd be good troubleshooting. Sam [the 
technical specialist], why don't you go to HighTech [a customer 
site], Friday evening, and put in an E053 code, so 1 could find 
it, show this guy sorne troubleshooting. 

Technical Specialist: You don't want me to do that. 
Technician: 1 know, 'cause you'd probably make sure 1 couldn't 

find the damn thing and ruin my whole week. 
Anonymous other technician: A short somewhere is kind of vague. 
Technical Specialist: No, it's not, not when you understand wiring. 
Ethnographer: Oh. Well, there was that one that we had [the first 

technician, when 1 was observing him], over at that first place 
you and 1 went, where there was the short because the RDH 
harness was in the wrong .... 

Technician: Right. 
Ethnographer: That's what you had in mind? 
Technical Specialist: No [pause, deals]. The common one is when 

you have a shorted dicorotron .... Can't even get the machine 
to run, it'll cycle about twice and then shut down, and give you 
an E053. 
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Ethnographer: Oh, well, that's too easy. [Pattern-matching . .. ] 
Technical Specialist: Well, it wasn't the first time I had that. 

[. . . when the pattern is not yet known.] 
Ethnographer: Where does the dicorotron short, to the shield? 
Technical Specialist: Direct arc [pause for cribbage]. 
Ethnographer: From foreign matter or just, ah ... 
Technical Specialist: . . . bad glass on the wire or something, a 

direct arc. . . . [but he doesn't say where to; long pause for crib-
bage]. First time with the new boards, the new XER board con-
figuration, it wouldn't cook the board if you had an arcing 
dicorotron. Instead, now it trips the 24-Volt Interlock in the 
Low Voltage Power Supply, and when it comes back . . . the 
machine will crash and when it comes back up it'll give you an 
E053. It may or may not give you an F066 that tells you the 
short is in, you know, check the xerographics. That's exactIy 
what I had down here, at the end of the hall, and Weber and I 
ran for four hours trying to chase that thing. All it was was a 
bad dicorotron. We finally got it, ... run it long enough so that 
we got an E053 with an F066, and the minute we checked the 
dicorotrons we had one that was totally dead. Put a new 
dicorotron in it and it ran fine [long pause for cribbage]. Yeah, 
that was a fun one. That's ... the first time ... you know 
usually, if you have a real bad dicorotron, you used to cook the 
boards, generally more than one. So, saved us buying a lot of 
boards. 

It is clear from the start of this exchange that both the techni-
cian and the technical specialist know they are discussing the same 
problem, and the association of error codes with the problem is 
accepted by both. The story is now much more concise and didac-
tic, and the difference between this version and the previous two 
may be due to the situation of its telling. To begin, the scene is not 
one of crisis but occurs during a time of relaxation, backstage at 
the branch away from customers and other noninitiates (with the 
partial exception of the ethnographer), nor is there any particular 
machine involved. In this context, the technician feels free to ex-
press his desire to demonstrate spectacular troubleshooting 
prowess while being observed by an outsider. It should be noted 
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that such a display is only possible for an outsider; to another 
technician he would merely be doing a competent jobo However, 
given the inherently unpredictable nature of technicians' work, 
nothing interesting may happen, and a planted problem could 
liven things up considerably for the visitor. 

Such planted problems are used in school as part of the techni-
cians' training. However, the technicians are fond of the saying, 
"If it ain't broke, don't fix it," and this wisdom certainly extends 
to not breaking those things not yet broken. Their agreement on 
this recognizes both that there may be unforeseen consequences to 
perturbing a working machine and that the social situation is not 
that of school, where such con sequen ces could be tolerated and 
used for learning. In the working environment, the machines are 
placed with customers for the customers' purposes; the social con-
tract with the customer is based on the customers' need for out-
side expertise to keep the machine running and the technicians' 
possession of that expertise. The machines are sufficiently com-
plex, and causality sufficiently vague, that one cannot be entirely 
sure of the consequences of doing things to them; even repair 
actions may change machine behavior in unpredictable ways. This 
is an entirely acceptable risk when a technician is repairing a bro-
ken machine, but given these considerations, planting a shorted 
dicorotron in a working machine to produce the False E053 prob-
lem would be foolish. 

The story does not appear in this preliminary exchange between 
the technician and the technical specialist beca use both know 
whereof they speak. The story is triggered by the fact that both an 
unidentified other technician and the ethnographer reveal their 
failure to understand the significance of the short that causes 
E053s. Part of the technical specialist's job is to see that the techni-
cians keep their skill and information current, and he wanted me 
to understand what was going on, so the technical specialist re-
sponds with this retelling of the False E053 story. This version 
should perhaps be viewed as a description of how the community 
ought to understand the problem. 

The clear point of this telling is to emphasize to the specialist's 
listeners the importance of associating false E053 error codes with 
shorted dicorotrons; the use of the first person with so much situ-
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ated detail-who else was with him and which specific machine it 
was-Iends authenticity to the rest of the account. Sorne of the 
detail about the origin of the problem (and the disappearance of 
the cooked board problem) may appear extraneous, but it does 
enrich the hearer's understanding of the machine, and one never 
knows which piece of information will prove crucial as new prob-
lems continually appear. The apparent object of including periph-
eral detail is to keep all knowledge as closely connected as possi-
ble, so that if a new problem connects to any known facts at all, it 
connects to an understanding of the system, with known failures 
and solutions on which to base a diagnostic strategy. 

There is another class of war story that can only be seen as a 
celebration of being a technician, able to cope with anything that 
either machines or customers or both can do. Sorne of these have 
pedagogic connotations as well. One such story describes how a 
customer used the wrong supplies in a machine and chose ones 
chemically incompatible with the machine. The problem was 
solved by a fortuitous encounter with the customer who had done 
this, and the story celebrates this triumph, while warning of the 
un imaginable depths of customer failure to understand how to 
deal properly with the machine. Other stories, especially those of 
the past, are clearly more celebratory. These tales of the heroism 
required to service early machines seem balanced between celebra-
tions of the perversity of the machines and celebrations of the 
technicians for coping. It is not clear whether the technicians 
more admire the coping or the perversity. 

Such stories are also told to challenge the new technicians, of-
fering examples of past heroism with the clear implication that 
these opportunities are no longer available. Tales to new techni-
cians, however, are more than claims to superior status or at-
tempts to intimidate. A war story is both a model of a service call 
and a model for a service call, in Geertz's terms (1973). 1t tells 
them how a call should evolve, in ways that they can use during a 
call, influencing the call to evolve in that way. As such, war stories 
may be a valuable part of the transformation of a new hire into a 
technician. 

As mentioned earlier, one hallmark of war stories is their ellip-
tical style. Every service call is roughly the same, differing primar-
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ily in details. Since the stories are normally told only within the 
community of technicians, there is no reason to retell any of the 
structure of the call; that is presumed by one's listeners. What 
remains is what the community regards as storyable, remarkable 
(Sacks 1970); what the technicians tell is what they are entitled to 
bring away from the situation, and learning this is also part of 
one's initiation into the community. The details are what interest 
the technicians; they have beco me connoisseurs of the variations 
in machine misbehavior and of new shades of misunderstanding 
displayed and practiced by the customers. Accordingly, most sto-
ries set the scene by naming the machine, which conveys an entire 
social situation to those who know, and then plunge into the de-
tails of the problem. The only other point that matters is that the 
technicians cope and that this triumph be known. Since every 
service call is at least somewhat problema tic, stories of how one of 
their number solved yet another puzzle are important in building 
the confidence that they, too, can solve the next problem. 

Almost everyone in the corporation knows that technicians tell 
war stories. The officia1 attitude toward war stories varies directly 
with distance from the field. As 1 mentioned earlier, technicians 
told me that their immediate managers delayed starting team 
meetings beca use the technicians were telling each other stories 
about their most recent experiences, and this information ex-
change was perceived as useful or even vital. Those who have been 
promoted away from the field tend to see the storytelling as purely 
social and political, making claims to membership or position 
based on experience; the stories that exchange information are 
perceived as categorically different from war stories. With sorne 
notable exceptions, those who have never worked in the field but 
know of the notorious war stories tend to perceive them as a way 
of killing time when one should be working. 

The ways in which technicians tell and use stories are not 
unique to field service; the literature on stories reveals sorne inter-
esting comparable examples. Just as technicians tell stories to 
make sense of the diagnosis confronting them, to bring their prior 
experience to bear on their current problem, and to preserve what 
they have learned, Evelyn Early (1982) finds that traditional resi-
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dents of Cairo use narratives to set illness in context, to evaluate 
options of treatment, and generally to make sense of their situa-
tion. The technicians shape their narratives to create meaning in 
an inherently ambiguous situation full of facts that do not obvi-
ously make sense; the courtroom analysis of W. Lance Bennett 
and Martha Feldman (1981) suggests that trials be seen as com-
peting narratives interpreting approximately the same set of facts 
but making different kinds of sense. The telling of stories is a 
situated practice, and sorne of the differences in the versions of 
the False E053 story stem from the different contexts of its telling. 
Brigitte Jordan (1987) found that Mayan midwives' stories about 
birth were normally told while attending a birth, as part of the 
process of deciding what to do next. Outside of the birthing con-
text, such stories were only told if they carne up through sorne 
other contextual tie, such as passing the house of one of the par-
ticipants, or through relationship of one of the principals to 
someone else with whom the midwife was working. The techni-
cians were never seen apart from the context of service, so it is 
not known whether stories would then be difficult to elicit, but 
the immediacy of context obviously affects their stories. 

Technicians elearly tailor their stories to the occasion of their 
telling, being as concise or as elaborate as necessary for their 
hearers or their needs. Stories that work well for members of a 
culture may seem remarkably cryptic and elliptical to outsiders. 
Renato Rosaldo (1986) describes the basic Ilongot hunting story 
as a sequence that names places and activities, presumably in the 
chronological sequen ce in which they were visited or done. Com-
mon additions inelude the preparations to hunt, the success, or 
the weather. Ilongot feel that stories require specific geographic 
references to passes, mountains, and river crossings, but given 
those, any competent listener would know just what is involved in 
traveling over that terrain and doing the activities named. Rosaldo 
finds these stories particularly revealing of Ilongot culture in that 
they emphasize the portions of hunting experience that Ilongot 
find interesting, omit those portions that every culturally compe-
tent listener knows, and finally celebrate the hunter's prowess. 
While the technicians do prune their stories to omit what they 
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consider obvious, they preserve a startling amount of detail, sug-
gesting exactly how much of each episode is problematic and pos-
sibly essential to the contingent truth they intend to tell. 

Rosaldo also suggests that part of the attractions of the hunt are 
the paired opportunities first to display the taut alertness and 
quick improvisation so highly valued by Ilongot hunters and then 
to recount this in a tale. This is a legitimate opportunity to por-
tray oneself as a star in one's own culture. In their discussion of 
occupational communities, John van Maanen and Stephen Barley 
(1984) describe a similar mechanism to achieve status by re-
sourceful improvisation, which is then material for stories told to 
the rest of the community. Technicians clearly tell tales to establish 
their membership in the community, and the tales which preserve 
their solutions to problems al so contribute to their reputation. 
Their individual work would not be known if they did not tell it; 
other technicians would assume that the service call was routine. 
However, the stories rarely seem to celebrate the individual as star; 
they seem more focused on the heroism of mere survival and thus 
are more involved with the dimensions of the machine's or cus-
tomer's misbehavior. The emphasis is on the perversity of the 
world in which the technicians work, and while each instance is 
usually resolved by an individual, celebration seems to be for the 
community. 

This celebration of the technicians' competent and collectively 
heroic practice is, perhaps, necessary as a counter to the image of 
service presented by the corporation in their insistence that ser-
vice work is merely following directions. A comparable use of 
story to insist on one's identity is reported by Barbara Myerhoff 
(1986), who recounts the actions of a community of elderly Jews, 
survivors of the Holocaust, who felt themselves losing identity, 
dissolving into the scenery of a society that did not know they 
were there. Their presentations of their lives and liveliness effec-
tively halted the dissolution, perhaps because they had convinced 
themselves that they lived. "One of the most persistent but elusive 
ways that people make sense of themselves is to show themselves 
to themselves . . . by telling themselves stories. . . . More than 
merely self-recognition, self-definition is made possible by mean s 
of such showings, for their content may state not only what peo-
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pIe think they are but what they should have been or may yet be" 
(Myerhoff 1986, p. 261). It seems clear that one motivation for 
the technicians' stories is to present themselves in a mode that 
they like. The image of service work as presented from outside 
their occupational community is one they disown and dislike. 
Their own presentations of their skilled work allow them to claim 
their identities as practitioners of the literally black art of restor-
ing harmony to the relationship of customer and machine. 

These stories are part of the occupational community (van 
Maanen and Barley 1984)j they have litde to do with the corpora-
tion as a whole. In contrast to Joanne Martin's work (1982) with 
stories told in support of an organizational ethos, the organiza-
tion rarely appears in technicians' stories, but then the organiza-
tion is largely irrelevant to the technicians' actual work, which is 
performed alone or with one or two companions. This promotes 
a gunslinger mystique of self-reliance: the lone technician walks 
into the customer site to cope with whatever troubles He therein ... 
but with the community available as a resource. The technicians 
are both a community and a collection of individuals, and their 
stories celebrate their individual acts, their work, and their indi-
vidual and collective identities. 

However, it is crucial to note that stories do more than cele-
brate the jobj they are part of the jobo In both Early's work (1982) 
with stories told to resolve health -care decisions and Jordan's 
work (1987) with the role of stories in childbirth, the narratives 
are part of people's practice, a role which has not been acknowl-
edged for them in industrial work. Stories in occupational com-
munities are said to be about work but in the interests of mem-
bership or stardom, while Martin's stories are about the 
organization. Technician's stories are workj they are part of diag-
nosis, and they help preserve the knowledge acquired for the ben-
efit of the community. Stories are more than a celebration of 
practicej they are an essential part of the practice to be celebrated. 

段静璐
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Warranted and 

Other Conclusions 

COMMUNITY V ALUES 

To conclude this discussion of technicians' practice, we must con-
sider the values reflected in their discourse and their stories. Given 
that two principal issues for technicians are the fragility of under-
standing and the fragility of control, it is not surprising that many 
of their war stories and most of their values hang on those issues. 
Each war story of a problem solved is another situation preserved 
from chao s, which should be celebrated, while simultaneously re-
minding teller and listeners that the peril is still there. Technicians' 
discourse reveals that they value most highly those attributes that 
contribute to the preservation of order and understanding. Repu-
tations are built on technical skills, memory, ability to gather in-
formation, verbal performance, and the general ability to retain 
control of the situation. 

This concern for control is paralleled by a drive both to pre-
serve order in one's work and to appear always to be in control of 
the situation. We have seen that a technician who walks up to the 
wrong machine at a customer site cannot walk away but must do 
something, perform a minor service and checkup to maintain the 
appearance of control. Similarly, it seems important to technicians 
to keep tools and parts in order, to keep track of them and not 
have them scattered all around the room. It is not clear whether 
the reality or the appearance of order matters more, nor whether 

144 
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it is important for customers, co11eagues, or themselves, but order 
is clearly valued as a hedge against chaos. The technicians have an 
almost Sisyphean view of the probability of chaos, as shown in 
this quote: "One week everything's OK; the next you have ca11s up 
on a11 machines, a11 of them ca11-backs .... " Given this concern 
for order, it is not surprising that technicians who are having 
difficulty are legendarily, and to a lesser extent observably, found 
working in a chaos of tools and parts, unable to give a coherent 
account of what they know or how they have proceeded. In fact, 
sorne experienced technical specialists report incoherence as the 
principal characteristic of a technician in trouble. It seems appro-
priate that a failure of control should be displayed as a failure to 
keep order and a failure to be able to order one's words to say 
what is wrong, and the technicians see the connection dearly. 

The counter to this threat of chaos is thought to be a systematic 
approach to the work. Several of the technicians involved in this 
study strongly suggested observing a senior technician from an-
other team. This technician is famous for control of territory and 
of each task, carrying only those tools needed for a specific job, 
keeping a11 put away except those actua11y in use, and performing 
even the messiest operations with minimum fuss and in the dean-
est possible fashion. During the period of my observation, cer-
tainly, both machines and customers seemed to be well under 
control. This, perhaps, is system in the extreme, but systematic 
behavior is highly valued in general. A systematic approach to 
troubleshooting is thought to be the best assurance that every-
thing will get done that should be done, and that everything will 
be learned about the situation that can be learned. Being system-
atic has the advantage of being interruptible, in that one's place is 
known and could be resumed on a later visito Furthermore, given 
the premises of the directive documentation, a systematic ap-
proach to the problem which at least covers the same material as 
the documentation means that failure to solve the problem is, in 
sorne sense, not the technician's alone but may be shared with the 
documentation. The converse is true as we11: being known for an 
unsystematic approach to service problems may mean that success 
is not perceived as due to the technician's efforts but may instead 
be attributed to luck. 

段静璐
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Systematic behavior includes far more than using the directive 
documentation. There is an unwritten body of things to be done 
and how to do them that "everyone knows." This includes basic 
things like the clearance to which one adjusts clutches, which is a 
specification left over from an earlier machine, and caveats that 
certain cables need to be separated to avoid electrical noise prob-
lems. Systematic behavior al so includes somewhat les s than the 
documentation: another part of common knowledge is a11 the 
things required by the documentation that do not really need to 
be done, or need to be done only in sorne circumstances. In these 
terms, the documentation is seen as a system to use if you do not 
know what to do on your ownj it is better than no system at all. 

Systematic behavior, then, is the basic requirement for a good 
reputation. Technical prowess is al so much admired. I have con-
tinually emphasized the importance of the social dimensions of 
service work, and they are indeed vital. However, there is also a 
critical component of the work in which the technician actua11y 
has to do something to the machine, and this requires both skill 
and understanding. It is these purely technical procedures that in 
sorne sense define the category of technician and provide the basis 
for a11 the work done in service. The ability to do this work gains 
the technicians access to the customers' environment, even if it is 
not always what is necessary to solve the customers' problems 
with their machines. 

The admired forms of technical expertise may consist of skill at 
performing difficult procedures quickly and neatly or may be seen 
in the development of new fixes or ways to work around the cum-
bersome prescribed procedures. Until they beco me part of what 
"everyone knows," such fixes may be owned by the technicians 
who developed them and will be associated with their names. This 
is not an unmixed blessing for the owner's reputation, because not 
a11 of their colleagues will have the same problems or the same 
need for the fixes. One technician had developed a fix for a spe-
cific bad habit of sorne userSj technicians whose customers did 
not share that habit found the fix to be rather a nuisance. Other 
technicians may view someone's favorite fix as a way to put off the 
real job that needs to be done, perhaps until sorne other techni-
cian gets the call. 
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In fact, good reputations are discussed almost entirely in terms 
of technical skills, while bad ones seem primarily to be associated 
with unsystematic approaches to problems, a form of losing con-
trol. Although the need for social skills is explicitly recognized, no 
technician's reputation seems to be enhanced thereby.l The only 
praise heard for anything other than technical skill was for an 
exceptional ability to ferret out information about the machine, 
using connections throughout the corporation to get explanations 
for things that the documentation did not cover. There is good 
reason for this if one considers the technicians to be an occupa-
tional community as described by van Maanen and Barley (1984). 
There is no significant career path for technicians; the primary 
status within the community is that of member. One participates 
in the community by becoming and remaining a competent prac-
titioner. Accordingly, such differentials as exist within the commu-
nity are those of performance, or reputation for performance, and 
the valued performances are those that relate to the definition of a 
competent performer. The definition of technician centers on the 
skills of dealing with machines more than the actual work does, 
and the definition of competence or even superiority follows suit. 

Social competition is also conducted in terms of technical skill. 
This is seen in claims to have originated certain fixes, or in con-
trapuntal reeitations of proeedures with ea eh participant trying to 
show more knowledge of the difficult points, ways around them, 
and likely ways to fail. The finale to one such recitation was a 
claim to have actually done just that procedure on a specific ma-
chine, a claim not only to know the fix but to be able to do it as 
well. Good verbal performance seems important to the techni-
cians, although it is unclear how much it contributes directly to 
their reputations. Verbal performance is the medium of their so-
cial competition; it is also the medium through which they pre-
serve their hard-won knowledge in war stories. Moreover, it 
amuses them; most of the technicians 1 observed worked very 

I Perhaps the technicians see these skiHs as part of the normal human reper-
toire and so not noteworthy. In fact, the skiHs are distributed as unevenly among 
technicians as among most people. One suspects it is the definition of the work, 
which does not, after aH, originate with those who do it, that keeps these impor-
tant skiHs from being celebrated in the same way as those involving the manipula-
tion of machines. 
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hard at being funny, ofien at the expense of their fellows. While 
not as formalized as "sounding" or "the dozens" (Labov 1969; 
Abrahams 1974), there is an obvious pattern of challenge and 
response in the joking. It is never done in the presence of cus-
tomers, where technician behavior is carefully controlled and 
most of the jokes they tell are at their own expense. The jokes they 
tell when offstage are ofien much more aggressive and are usually 
at each other's expense. The same technicians who support each 
other with advice, parts, and hours of assistance also feel free to 
make any sort of joke about the other members of their group. 

The combination of individual, challenging work with a sup-
portive community may be the key to the attraction this job has 
for the technicians. They participate as individuals, and they work 
independently. To a great extent they manage their own time and 
their own accounts. The work is sporadic and unpredictable and 
therefore cannot be scheduled. Each service call is potentially 
something new, and initially they deal with it alone. However, 
they have the resources of the group for support and potentially 
the resources of the entire corporation, if needed. In this arena 
they can make or lose their reputation, but no single service call 
will be decisive. Technicians are quite explicit about how much 
they value their independence. They also talk about how much 
they like the fact that they have to think about their work. With 
advantages like these, unhappy customers and erratic machines 
are not major drawbacks; they are opportunities to be heroic and 
material for better stories. 

PRACTICE AND QUESTIONS OF WORK 

In the introduction, 1 invoked the work of Williams (1983) and 
Wadel (1979) to indicate that in common usage the word "work" 
now refers to the relationship of employment much more than to 
either the doing or what is done, and that employment further 
skews our understanding of work by making what is said to be 
done part of a contest about reward and status. I further sug-
gested that this emphasis may omit vital elements of working 
practice. 1 asked what might be learned by shifiing the focus and 
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concentrating on work practice instead of on relations of employ-
mento In this study, the work practice of field service technicians is 
the focus, and the social relations 1 have discussed are those that 
come into being around the work. The work of field service is 
seen to be an important component of the worker's identity, and 
this importance is revealed in discourse among the workers. This 
discourse also reveals the work as problema tic, and discussions of 
skill, technique, and simple coping are common within the com-
munity of technicians. The work patterns the social geography of 
the workers through the distribution of work sites and the alloca-
tion of responsibility for particular sites; it also divides the popu-
lation of the world into those inside the community and those 
without, and the difficult relations across this divide are a com-
mon topic among the workers. 

Other questions remaining from the introduction are whether 
there is a possible conflict between work as doing, as practice, and 
work as activities explicitly prescribed in the relationship of em-
ployment, and what might be revealed about such a conflict by a 
study of work practice. The work done by the technicians 1 stud-
ied is often very different from the methods specified by their 
management in the machine documentation. There is clearly a 
disparity between the tasks that they are told to accomplish and 
the mean s that are said to be adequate to the task. The technicians 
choose to give accomplishing the task priority over use of the 
prescribed means, and so they resolve problems in the field any 
way they can, apparently believing that management really wants 
accomplishment more than strict observation of the prescriptions 
for work. The technicians pay more attention to other messages 
from management which address the goals of service, giving the 
technicians a general mandate to solve problems. Managers do say, 
for example, that customer satisfaction is the primary goal of the 
corporation, and such messages can be interpreted to warrant a 
wide range of activities. However, the need to choose from con-
flicting definitions of the work and the means thereto also opens 
the way for continuing disputes about the very nature of the job, 
the legitimacy of different activities, or the adequacy of one's com-
pensation, since it is not clear which activities require compensa-
tion as being part of one's work. 
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In order to understand the usefulness of studying work prac-
tice, it may be illustrative to use what has been revealed here 
about a particular work practice to consider sorne of the issues 
raised in the literature on work. Most of this literature seems to 
focus on the relationship of employment; however, this is rarely at 
the level of a worker, a job, and an employer. The discussion in-
stead tends to be in terms of jobs and workers in the aggregate, 
for example as Labor, which has come to mean a commodity, a 
class, or a political movement more than work itself (Williams 
1983). The common theme in the literature is a perception that 
the nature or circumstance of work is changing, and the concomi-
tant question is what this will mean for workers, but the meaning 
looked for is a narrowly political one. De-skilling theory is one 
segment of this literature, headed by Harry Braverman's analysis 
(1974) of Taylor's Scientific Management and its development in 
subsequent management literature. The literature on proletarian-
ization presumes de-skilling and seeks to analyze its effect on class 
structure (Crompton and Jones 1984; Marshall and Rose 1988). 
Another segment is the literature on the sociology of automation, 
which begins by noting the alienation of factory workers (Chinoy 
1964; Terkel 1974, pp. 159-94) and attempts to analyze the effect 
of the introduction of new technologies to those factories 
(Blauner 1964; Gallie 1978; Zuboff 1988). 

What can be said of these works, given the realities of field 
service that I have discussed in this study? The management of the 
corporation for which the technicians work has pursued a strategy 
of de-skilling through the use of directive documentation. This 
does not actually deprive the workers of the skills they have, how-
ever; it merely reduces the amount of information given to them. 
In fact, sorne of the information initially removed has been re-
placed in response to protests from the field, and I think the dis-
cussion of technicians' work practice makes it clear that de-skill-
ing is not possible in any real sense. While de-skilling remains a 
management intention, one of the standard criticisms of de-skill-
ing theory has been that it describes management intentions 
much more accurately than working realities (Kusterer 1978). 

Proletarianization seems moot with reference to my study, 
owing to both the absence of effective de-skilling and the nebu-

段静璐
去技能化在根本上不可能。
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lousness of concepts of class in the United States. The sociology of 
automation might appear to be relevant to field service work be-
cause of its emphasis on technological developments, but it does 
not discuss the realities of fixing machines. Nor is this job part of 
the postindustrial service economy envisioned by Daniel Bell 
(1973). Bell's concept of the service sector is focused on health, 
education, research, and government; the workers therein are of-
fice workers, bureaucrats, and scientists. This formulation simply 
does not address the issue of where machines come from or who 
will fix them; both functions presumably are part of the remains 
of the old manufacturing economy. This is the main problem with 
aH this literature. 1t is not weH grounded in analysis of work prac-
tice, so its presumptions and prescriptions of what is to be done 
are not based on what is done and what needs to be done, on the 
reality of the job, the task to be accomplished. 

"The specialization of work to paid employment . . . is the 
result of the development of capitalist productive relations" (Wil-
liams 1983, p. 335). Anthropologists studying work in regions 
where capitalism is not the only or perhaps even the dominant 
element in the economy have described the ways in which certain 
kinds of work become a principal way of defining one's place in 
society; Enid Schildkrout, David Parkin, Anthony Cohen, and 
Mary Searle-Chatterjee, all in Sandra Wallman's 1979 collection 
The Social Anthropology of Work, provide examples of work con-
tributing to both individual and collective identities. A concept of 
collective identity that is more closely linked to modern industrial 
work is van Maanen and Barley's definition of occupational com-
munity: "Occupational communities represent bounded work cul-
tures populated by people who share similar identities and values 
that transcend specific organizational settings. Moreover, self-con-
trol is a prominent cultural theme in aH occupational commu-
nities, although its realization is highly problematic" (van Maanen 
and Barley 1984, pp. 314-15). These authors see control of an 
occupational community as a clear challenge to management. The 
fragmentation of work caused by the more successful attempts at 
de-skiHing has increased management's control at the expense of 
the community. A different approach for management is to offer 
career development which will increase ties to the organization 
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rather than to the occupational community. This strategy depends 
on the possibility of real career movement, and the community 
may counter it by devaluing promotions. Occupational commu-
nities can be expected to resist changes in the work process, par-
ticularly ones that increase their ties to the organization or that 
appear to be aimed at de-skilling the practitioners. 

Van Maanen and Barley's concept of the occupational commu-
nity and the examples mentioned from the literature on work in 
other societies aH show the remarkable range of ways in which 
work can contribute to the definition of the worker's identity, ei-
ther singly or as a community. What is almost completely missing 
from most of the studies discussed so far is a focus on the work 
itself. What role do the events of a day's work play in the process 
of defining identity? What are the relationships between the work 
and the worker, between the workers in the presence of the work, 
or between the workers and the consumers of the work? Most 
anthropological investigations of work that consider practice have 
done so in nonindustrial contextsj when one turns to the litera-
ture on industrial wage labor, interest is found in issues around 
work but not in the practice itself. Authors may presume that 
modern jobs are in sorne sense known, perhaps from the formal 
job descriptions that Wadel called into question. This black box 
treatment of modern occupations denies that there is anything 
interesting or problematic about the work itselfj surely one goal of 
industrial anthropology must be to open these black boxes and see 
if the goings-on within are those we expect. 

Obviously, 1 consider that wage work is still problematic in a 
mature capitalist societ)', and that daily working practice in indus-
trial jobs is a rewarding subject for ethnographies of work. In this 
study of work practice 1 have attempted to focus more on how the 
work is done than on how it is supposed to be done. This ap-
proach does not escape the relationship of employment, since em-
ployers do affect the way their employees work, but it aHows one 
to focus on those practices employed in the performance of the 
task without worrying so much about whether the official defini-
tion of the work ineludes them. This is not unique, and it is worth 
comparing the work of field service with other ethnographies of 
work. 
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Ken Kusterer (1978) investigated work practices and work rela-
tions to identify the skills required in relatively unskilled jobs such 
as bank teller or attendant to a machine making glued paper 
eones used in fast food restaurants. The most interesting point of 
comparison between these workers and the technicians we have 
been considering is Kusterer's division of the workers' knowledge 
into three broad categories: knowledge of routine processes, 
knowledge of potential variations, and social knowledge. The rou-
tine processes eomprise what is defined as "the job" by manage-
ment and will probably be the main subject of any training. Sorne 
of the routine procedures he found had been improvised by the 
workers, but these were only sometimes recognized by manage-
ment as part of the work. Potential variations inelude those in the 
machines used in the work and those in the material of the work; 
social knowledge ineludes customers, coworkers, and managers. 

This working knowledge divides further into three more cate-
gories of varying interest to the workers. The basic set comprises 
those things that happen routinely on the job and that "everyone 
knows." The set that is interesting to the workers ineludes those 
things that happen with sorne regularity and with sorne effect on 
the work. These can be learned, and it is perceived to be advan-
tageous to do so. Things that occur still more rarely appear 
unique, accidental, and unknowable; Kusterer says these hold no 
interest for his informants. Perhaps their rarity makes it impossi-
ble to learn from them. He no tices that workers with bad reputa-
tions tend to regard as unique and accidental those events that 
their colleagues think are knowable. Conversely, the value of expe-
rienced workers is their ability sometimes to see as regular and 
learnable those events otherwise viewed as unique and accidental. 
This patterning of working knowledge matches that of field ser-
vice technicians, except the technicians cannot ignore the very 
rare events; those problems must be solved too. In fact, the rare 
events fascinate them, since new problems combine the possibility 
of failure, the opportunity for heroism, and the probability of a 
good story. 

Kusterer observes that the process of working and learning to-
gether creates a situation that the workers value, and they resist 
having it disrupted by their employers through events such as a 
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reorganization of the work. This resistan ce can surprise employers 
who think of labor as a commodity that can be arranged to suit 
their ends. The problem for the workers is that this community 
which they have created was not part of the series of discrete 
employment agreements by which the employer populated the 
workplace, nor is the role of the community in doing the work 
acknowledged. The work can only continue free of disruption if 
the employer can be persuaded to see the community as necessary 
to accomplishing the work. 

If the workers in Kusterer's study display more solidarity than 
might be imagined by their management, other studies reveal 
rather more diversity than expected. Sailors on Great Lakes' 
freighters are thought to be the same as sailors on ocean-going 
vessels by management, union organizers, and merchant marine 
academies alike; the sailors beg to differ. M. Estellie Smith (1977) 
reports that sailors of either variety can explain in detail why they 
are real sailors and the others are noto The significant point is that 
discovering and accepting this difference darifies other differences 
that seem inexplicable under the assumption that sailors are al! 
the same. 

Sorne issues are known to be important to workers in certain 
jobs, such as time for railroaders, but this knowledge has a decep-
tive simplicity. Time turns out to be a complex concept with a 
wide range of variation when examined in practice. L. S. Kem-
nitzer (1977) describes sorne of the multiple ways in which time is 
used or perceived by railroaders, few of which correspond exactly 
to time as registered by dock or calendar. A railroader's career is 
an accumulation of time on the job, not just the passage of years. 
Keeping schedule for a given train is not simply a matter of clocks 
and therefore distan ce but includes maintaining the required in-
tervals between trains while considering their speed differentials 
and differing priorities, keeping track of the time remaining in the 
shift, and knowing the distan ces and times required to accommo-
date these different constraints by getting to the next stop or the 
next siding to get off work within the allotted time or to dear the 
track for a train with priority. Time is also rhythm, essential to 
switching practice, and as such is a skill, part of the repertoire of a 
good railroader, and it governs the railroaders' actions in ways 
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that cannot be prescribed by the company. It is also a weapon in 
struggles with those companies: railroaders are not allowed to 
strike, but working to rule, depriving the company of the benefit 
of their skills at timing operations, essentially makes the railroad 
inoperable. 

The significant thing about these studies is that the examination 
of practice reveals a complexity that cannot be seen from a dis-
tance; this complexity constrains how the work can be done and 
therefore has crucial implications for those making policy about 
work. Sailing a ship is not the same on the ocean as on the Great 
Lakes; time for railroaders is not simply a matter of having an 
accurate timepiece. Similarly, field service work is not just a mat-
ter of fixing broken machines but requires the maintenance of a 
triangular relationship between customers, machines, and techni-
cians. 

Police work practice has been described in more detail than 
most jobs in the United States, perhaps due to the frequency of 
questions about the role of police in our society. Jonathan Rubin-
stein (1973) and van Maanen (1973, 1979, 1980, 1984, 1988) dis-
cuss in detail the process of becoming a police officer and of do-
ing poli ce work, and they examine the daily interactions between 
those in the community of police officers and those outside, si-
multaneously their customers, their employers, and the subjects of 
their work. Rubinstein explains why understanding police work 
requires a detailed description of practice, an explanation applica-
ble to other kinds of work as well: 

Like every other kind of work, police work generates demands on 
the people who do it and encourages them to develop skills and 
techniques for making the job easier. It may be good or bad work, 
but it is work, and before any judgments of its moral character or 
suggestions for reforming it can be made, the work itself must be 
described. Ihis has not been done. Ihe reporter is always an out-
sider whose access to the police is assured by his pledge not to 
reveal what he knows of police work. Scholars rarely have either the 
time or the inclination to seek close ties with the men they want to 
study. Instead of studying the work, they report on its organization 
and administration; instead of describing what the men do, they 
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examine their feelings and values. These may be worthwhile things 
to do, but they cannot be done properly unless the observer under-
stands the nature of the work whose administration he is examin-
ing, and the constraints and contingencies which affect the men 
who do it. (Rubinstein 1973, pp. x-xi) 

There are numerous aspects of police work that show sorne 
curious parallels to the work of field service, and there are sorne 
crucial differences. The most obvious difference has to do with 
the potential for violen ce, which seems to be inevitable in police 
work and does not exist in service work, and it seems probable 
that this difference will give even remarkably similar behaviors a 
different character in the two worlds. Another striking difference 
is found arollnd the question of sharing work information. Both 
ethnographers report that policemen cheerfully share information 
on street practice, particularly when breaking in newly trained 
officers. Rubinstein, however, reports that apart from this, the po-
lice he observed were very reluctant to share information about 
what was happening on the street. Such information can be used 
to the officer's personal advantage, while its disclosure will at best 
advance someone else's career, and at worst lead to dismissal. 
Technicians, however, share what they know. 

The parallels begin in training: both poli ce and technicians start 
their respective jobs with a period of mandatory training that is 
generally discollnted on the street or in the field. Both groups 
insist that the job is really learned throllgh practice, and in both 
jobs the war stories of actual experiences in the field are an im-
portant aspect of communicating norms of practice to new mem-
bers. One aspect of practice vital to each is learning what to notice 
on the job, to see what is important and significant for the prob-
lem at hand. Similarly, both have to listen to people outside the 
work group and must learn how to interpret what they sayo Out-
siders are not to be believed implicitly, but their words must be 
given sorne credence while ultimate judgment is reserved. Service 
technicians have the advantage here, in that they work with fewer 
people, and credibility or even a common language can be negoti-
ated over time. 

Another parallel between the work of the police and that of 
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service technicians is the unpredictability of the working day, in 
which almost anything might happen, while there is a considera-
bly smaller set of events that may reasonably be expected, and 
normal days can be somewhat boring. The extremes, of course, 
are rather worse for police. Practitioners in both domains are rela-
tively autonomous, working alone or in pairs and away from im-
mediate supervision; they are responsible for having what they 
need for the job with them. Both groups are difficult for their 
managers to control, owing to the nature of the work itself, and in 
each case their immediate managers have found a compro mise 
between the need to exercise sorne control, or to be seen exercis-
ing control, and the need to encourage the autonomy and self-
reliance that will actually get the job done when the police officer 
or field service technician is out in the field alone. My observa-
tions of this among the technicians match the reports from the 
police. From Rubinstein's analysis and my observations, it also 
appears to be true for both groups that higher levels of manage-
ment intend that those in the field be more closely controlled and 
often introduce programs to implement those intentions. The tasks 
to be done in both police work and service work are, however, 
intractable, not amenable to control by management programs, and 
the challenge for the lowest level of management is to balance the 
field realities against the expectations of higher management. 

Ultimately the two jobs diverge. Police work, in the end, is 
about people, watching them, seeing them, controlling them, 
catching them. Service work is about machines and people, and 
sorne of the vital skills involve doing things to machinery. At that 
point, work is mechanical practice: the hand's skills and the 
mind's understanding of and sympathy for a machine. 

Such practice is the subject of Douglas Harper's study (1987) of 
an upstate New York shop run by Willie, aman who is an auto-
mobile mechanic, a farm machinery mechanic, a blacksmith. 
Willie can repair or fabricate virtually anything made of metal, 
drawing on a vast collection of old cars and machinery for parts 
or raw materials. He is a literal manifestation of Lévi-Strauss's 
metaphoric bricoleur (1966). Harper grounds this ethnography in 
detailed descriptions of several projects Willie does, focusing on 
the array of skills employed and the variety of knowledge neces-
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sary to choose the most appropriate method for the task. He dis-
cusses the importance of kinesthetics-knowing how various 
mechanisms and certain actions feel-and he emphasizes the im-
portance of an overall understanding of the machine if one is to 
understand the interactions of the mechanism and possibly find 
the deeper roots of problems. There is an attention to process; 
Willie is concerned with doing things correctly, not merely getting 
them done. 

Harper describes the community that centers on Willie's shop, 
which variously resembles a market, a school, and a cooperative. 
However, the community does not bring people to the shop, not 
even Harper, a sociologist; Willie's skills are the reason for this 
community. Ultimately, someone has to fix the machines, and 
Willie has the skill to do so. The essence of Harper's ethnography, 
which is the point of the other works cited here and the intent of 
this work, is to describe skilled practice, to show how varied and 
demanding is the work when seen in detail, and then to show how 
other things develop from that practice. In any sort of work, 
something has to get done, and it is that accomplishment which 
makes possible all else that work accomplishes in society. Discus-
sions of work that omit this vital aspect of practice lose the point 
from which anything else that may be described originates. 

CODA 

There is an existential dilemma at the heart of service: the techni-
cians are responsible in a world in which they have very little 
control. Their job is to respond to trouble and to anticipate and 
avoid trouble when they can, but the setting in which they per-
form is largely constructed by other people, is inhabited by other 
people, and is inherently unpredictable. The design and manufac-
ture of the machines is done with goals that may inc\ude self-
diagnostic capabilities, few and simple adjustments, and easy 
repair or replacement of all subassemblies, but these are often 
displaced by other goals: reduction of the unit cost or adaptation 
to a particular method of manufacturing. The design and writing 
of the documentation and the design and implementation of the 
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training are done outside the community of technicians by per-
sons whose perspective may be shaped less by the practice of ser-
vice than by constraints of the documentation or training com-
munities, or by corporate policy defining the tasks of service 
work. The matching of machine capabilities to customers' needs 
and intended uses is done by salespeople whose interest in making 
the sale may override their concern for whether the machine will 
be adequate to the customers' needs. The actual place in which 
the work is done is the customer's business site, in which the 
customers use the machines in their own ways and to their own 
ends. The other players in this arena are equally beyond the tech-
nicians' control: customers, fellow technicians, and management 
on both sides come and go, pursuing their own agendas while 
participating in the constitution of the service situation. 

Because one cannot predict when or how a given machine will 
fail, technicians cannot plan their work in any detail. If they have 
time, they can try to anticipate failure and schedule maintenance, 
but normally they can only react to a situation already defined as 
a problem. When they are on a service call, it is not always appar-
ent whether the machine in question has actually failed, or how it 
has failed. The immediate stimulus for the service call is a percep-
tion of a machine problem by sorne members of the user commu-
nity, but this same user community may misconstrue the state of 
the machine, from the technicians' point of view, or be unable to 
represent it in terms meaningful to the technicians. The result is 
that both the definition and resolution of the problem may re-
quire negotiation between the users and the technician. 

This describes the uncertainties at the level of the service callo A 
diachronic perspective suggests other complicating factors. The 
machine as a type has alife span, with different problems known 
to occur at different points along the span and various modifica-
tions mandated or projected in response to known problems. The 
machine as an individual has a history of known problems, 
known repairs, and modifications done or noto The history in-
eludes which technician had the machine as an assigned respon-
sibility, which technicians did which repairs or which modifica-
tions, and whether there were periods in which the machine was 
not assigned to a specific technician. The social situation has its 



160 Talking about Machines 

own character and history, including the users' willingness to 
learn the peculiarities of the machine, the types of work to be 
done with the machine, and the users' tolerance for disruption. 
Finally, the nature and continuity of the relationship between the 
technician and the customers, particularly the customer primarily 
responsible for the machine, has a critical effect on its mainte-
nance and repair. 

In this unpredictable, uncontrollable world, understanding is as 
problematic as control, and the tenuous nature of understanding 
is a threat to control. The documentation is not necessarily accu-
rate in what it says and may say nothing at all about the problem 
at hand. The machine's error codes may not mean what they sayo 
The customer may be unable to describe the problem in any sig-
nificant way. Even if all of these information resources work as 
intended, the facts may not constitute a coherent picture of the 
machi ne. To preserve the understandings they create from such 
situations, the technicians pool their knowledge. They share what 
they know, telling each other about new fixes they have found or 
strange new problems they have encountered. When they have 
been working on each other's machines, they tell what they have 
done and what the machine needs. Given that they all work on 
each other's machines, there is no incentive to keep information 
private and every reason to see that the other technicians have aH 
relevant knowledge. 

There are positive aspects to the unpredictability of the work. It 
gives the technicians a certain autonomy in scheduling, since the 
time required to fix the machine cannot be known until the ma-
chine's problems are determined. Because the diagnostics or docu-
mentation do not and cannot anticipate all the possible failures, 
the technicians will have to think for themse!ves in solving sorne 
problems. The real benefit of this situation for the technicians is 
that they are needed. Their errand is one of rescue, and this un-
certain, perilous world affords the opportunity for heroism of a 
sort. In this context, the "technician" is defined as someone who 
fixes the world and makes it right, and the technicians cultivate 
the image of white-hatted wrench-slingers. They value their job 
both for the challenge of the work and for the identity as hero. 
Competent practice at the job creates the identity, and their sto-

段静璐
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ries celebrate both the practice and the heroism while preserving 
the details of the practice and so helping to perpetuate the iden-
tity. 

This study se es the skilled practice of field service work as nec-
essarily improvised, at least in diagnosis, and centered on the cre-
ation and maintenance of control and understanding. Control and 
understanding are achieved through a coherent account of the 
situation, requiring both diagnostic and narrative skills. Under-
standing is maintained through circulation of this knowledge by 
retelling the narratives to other members of the community, and 
this preservation of understanding contributes to the maintenance 
of control. Practice also depends on the technical skills necessary 
to do any repair, the only element of technicians' practice com-
monly acknowledged to be part of the work. Technicians, how-
ever, know that control requires more than purely mechanical 
skills. 

Accordingly, when technicians gather, their conversation is full 
of talk about machines. This talk shows their understanding of the 
world of service; in another sense, the talk creates that world and 
even creates the identities of the technicians themselves. But nei-
ther talk nor identity is the goal of technicians' practice. The goal 
is getting the job done, keeping the customers happy, and keeping 
the machines running. Talking about machines, a vital element of 
their practice, is for the technicians simply a mean s to this end. 

段静璐
谈论机器组织起身份和世界，但它并不为此而生，根本上它只是完成工作的一种手段。
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