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ABSTRACT

Judgment has most commonly been treated as a "cognitive
process”, an "activity of the mind"™ or an "unconscious
decision calculus". It is the perspective of this study that
judgment deserves to be considered in its own right as
judgment, and that the activity of making judgments deserves
to be considered as a human activity, as something done by
people (in contrast, for example, to viewing it as something
done by "the mind" or by "information processing systems").
From this perspective, the need is seen for a conceptual
framework which enables us to discuss, analyze, and evaluate
the making of judgments as a human activity. It is the aim
of this study to contribute to such a conceptual framework.

This study focuses on judgments as they are. made by
people in the contexts of their work and as informed by the
understandings which people have of those contexts.

The case of a craft workshop is presented. A conceptual
framework is developed with three purposes: 1) to make an
interpretation of the case focusing on the use of judgment
within the workshop; 2) to identify characteristics of
judgment which can be generalized to a range of cases;
and 3) to present, in conjunction with the conceptual
framework, a method of institutional analysis appropriate for
studying professions, crafts, and organizations as
institutions of work, particularly with respect to assessing
the role of judgment within those institutions.

Lastly, some speculations are made concerning the role
cf human judgment in the design and control of technologies
and institutions, with particular attention given to ethical
questions entailed in the use, abdication, and denial of
judgment. :

-Thesis Supervicor: Dr. Suzann R. Thomas-Buckle

Title: Associate Professor of Urban Studies and Plaanning
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Our culture is the predominance of an idea
which draws after it
this train of cities and institutions.

--Ralph Waldo Emerson
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INTRODUCTION

This is a study of human judgment. More specifically,
it is a study of judgments made by people in the contexts of
their work. The study is both theoretical and empirically
oriented. It is theoretical because my major aim is to
contribute to a conceptual framework for understanding the
making of judgments. It is empirically oriented first,
because it is developed around empirical examples and second,
because the framework is intended to help people understand,
evaluate and improve the making of judgments within the
contexts of professions, crafts, and organizations.

In part, this study has grown out of my efforts to
understand what goes on at Verne Q. Powell Flutes, Inc.
"Powell”™ is a small workshop near Boston, Massachusetts,
which, since its founding in 1927, has produced flutes
considered to be among the best in the world.

As a flute player, I visited Powell in 1976 to see the
source of the well-known flutes. I was so struck by what I
found there--a mixture of craftshop and factory--that I
returned as a researcher to see if I could find out what it
takes to make a flute of the finest quality. Over the
.following year and a half, I studied Powell from many angles.
I wrote several papers which were read by many kind people in
the instrumént-making business, in academia, and elsewhere.

One impression which became clear to me was that in

assuring the quality of the flutes, the craftsmen relied
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heavily on their ability to make judgments concerning the
instruments' appearance to the eye and feel to the fingers.
Certain aspects of the flutes, 1 was told, had to "look right
and feel right." These things were never evaluated by any
means other than the judgments of the craftsmen.

As I thought about it, I realized that people often make
these sorts of judgments. In work, people frequently speak
about the importance of "educated guesses” and "professional
hunches". Flute-makers make judgments of feel. Insurance
agents make actuarial judgments. Watchmakers "guess" which
gear in a watch is out of balance. Administrators must often
take actions based not on certainty but on their "best
judgment” of a situation. Physicians make medical judgments
in the diagnosis of an illness or in the interpretation of
laboratory tests. And so on.

But what is entailed in the making of these judgments?

I didn't know, so I iooked into the literature. More
precisely, I looked "for" the literature and found none.
There are literatures which treat judgment from other
perspectives (particularly in philosophy, psychology, and
management), but there is no body of literature which can be
said to treat "judgments as they are made by people in the
context of their work." (1) Essentially, the question has
received little attention.

So, the question "What is entailed in the making of

(1) 2 notable exception 1s Vickers' The Art of Judgment,
which looks at the role of judgment in policy-making.



these judgments?" is where this study begins. Given the
conceptual sparseness of the area, my aim is to help fill out
a conceptual framework which makes it possible to discuss,
analyze, and understand judgments as they are made by people
in the context of their work and which contributes to a
conceptual and empirical foundation for further
theory-building and research. In form, there are three aims
to this study: first, to clarify what I take to be examples
of "judgments as they are made by people in the context of
their work"; second, to develop a conceptual framework for
understanding those ijudgments; third, to examine some
implications of that framework.

The structure of the study is as follows. The first
part of Chapter I presents some examples of judgments which
people have made in their work and raises some questions
about the making of judgments which the examples imply. The
sécond part of the chapter looks at the idea of judgment as
it is treated in various literatures and further clarifies
the view of judgment taken in this study.

Chapter Il is a rather full telling of the history,
tradition, and craft of flute-making, focusing on the story
of the Powell workshop. Chapter IIl presents the conceptual
framework and builds an interpretation of the making of
judgments in Powell in light of that framework.

Chapter 1V presents the conceptual framework in summary
form and draws some implications concerning its applicability

to further research and theoretical work, as well as its
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usefulness to practitioners and institutional analysts. In
Chapter V, I look at some broader social and ethical

imp. ications of this wovk, focusing on the role of human
judgments in the control of human technologies and

institutions.

A NOTE ON METHOD

Chapter II is a story of flutes and flute-making. It is
a rather full telling of the story. It is based on
participant observation, many formal and informal interviews,
and on historical research.

The fullness of the story is meant to give the reader a
sense of the flute world, a feeling for it. 1 wanted to
report not only facts (what Oliver Wendell Holmes, Sr. called
"the brute beasts of the intellectual domain"), but also
colors, textures, and tasteg; For it is these things, as
much or more than "facts", which make the flute world (or any
world) real for those who inhabit it.

It is important for the reader to have a sense of the
flute world because (as I argue in detail in Chapter III) it
is the richness of the flute world which informs and gives
meaning to the judgments made in it.

Not everything presented in the story bears directly on
the conceptual framework, nor are all the major details of
the story incorporated into it as examples. However, in

presenting the framework I wanted to be able to give isolated
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examples which the reader could appreciate by having a sense
of the context from which they were drawn. Since it is the
context which provides meaning to the judgments people make
within it, understanding those judgments requires an
understanding of the context.

Clifford Geertz (1973), in discussing theories of
- culture, makes the following remark. "Believing, with Max
Weber, that man is an animal suspended in webs of
significance he himself has spun, I take culture to be those
vebs, and the analysis of it to be therefore not an
experimental science in search of law but an interpretive one
in search of meaning."” I would agree. The flute world is a
kind of tiny culture. It is made up of "webs of
significance"” which craftsmen and flutists have spun. It is
vithin the significance of those webs th?t the judgments of
the flute world are made. To this extent, the effort to
understand those judgments is not an experimental one "in
search of law but an interpretive one in search of meaning."

The business of social science and social philosophy is
to understand social phenomena. 1In doing so, it is sometimes
necessary to get a sense of what the phenomena mean to those
people "suspended” in them. Thére is no way by which the
fullness of such meaning can be captured in laws. In a
practical sense, what is essential about the fall of a stone
can be fully explained by the laws of physical bodies and
gravitation. But the essentials of the fall of a particular

government can never be fully explained by any set of laws.



In every event of consequence in a social context, there are
"webs of significance" which are both essential to the event
(which an analysis of if ought to take into account) and
sufficiently intimate to that particular cortext as to be
beyond the reach of the generality of laws. No matter how
many times we view a similar event, fully understanding a new
one will always require an interpretation.

-In making such interpretations, often what is crucial is
not so much the quantity of our knowledge as the quality of
our epistemology. That is, understanding a social phenomenon
can depend less on how many things we know about it and more
on how we organize what we know. (1) It is in building the
epistemology that we tap into the webs of significance which
inform the phenomena we wish to understand. In a manner of
speaking, the organization of the epistepology parallels the
pattern of the webs. It gives us a sense not only of what
people know, but of the meaning and significance which they
attach to that knowledge.

This study is an effort to understand judgments as they
are made by people in the context of their work and as they
are informed by the understandings which people have of those
contexts. The conceptual framework developed here has three
functions: 1) to make possible an analysis of the Powell
vorkshop, focusing on judgments as they are made by the

Povell craftsmen and as they are informed by the

(1) In fact, a common by-product of such understanding is the
discarding of superfluous knowledge.
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understandings the craftsmen have of their craft; 2) to
identify those characteristics of judgment which can be
generalized beyond the Powell context: and 3) to present
within the framework itself a method of institutional
analysis appropriate for the study of professions, crafts,
and organizations as institutions of work, particularly with
respect to the role of judgments within those institutions
(that is, to present a way of building epistemologies which
tap into the webs of significance of these institutions of
work).

In making the analysis of Powell, I have fcllowed
generally the method advanced by Geertz (1973) (an¢ borrowed
by him from Ryle) of giving a "thick description". (1) By
this, the analysis is built up through layers of
interpretation, each layer building upon and adding to the
previous layers. Ultimately, as in a cubist painting, we see
the subject from enough angles to have a useful and
compelling sense of the whole.

The framework, overall, is my invention. Many parts of
it, though, have been borrowed from others. Most of the
borrowed ideas (2) were not advanced originally to deal with
the subject of judgment. I have noted, where appropriate,

the way these borrowed ideas are understood within this study

T1) In a similar vein 1s Gearing's (1970) notion of
"successive approximation”.

(2) Such as Polanyi's notion of "tacit knowledge" and
Boulding's idea of "image".
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and indicated how I view them as part of what a judgment is.

A NOTE ON FAITH

Every enterprise is in some measure an article of faith.
No matter how broad our theories or rigorous our methods, we
all begin and end with what Emerson called "a residuum
unknown, unanalyzable.”

I1f this study rests on some article of faith, it is
this:

That there are elements of our human existence which are
real in our experience of them; that there is, as Joyce
suggests, a "reality of experience”; that the things of this
reality deserve to be considered in their own right; and that
they are not fully understood by examinipg parts into which
they may be broken or by describing known or supposed
underlying causes. The reality of appreciating a sunset is
not fully understood by an account of the cognitive processes
of vision or the eiectto-chemical states of the brain.

And that the "uncreated conscience" of our race, upon
which the survival of our race may yet.depend, is sustained
by faith in the reality of experience in ourselves and belief

in its reality to others.
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Chapter 1

THE REALITY OF JUDGMENT

We all make judgments. In the context of work we
commonly refer to "educated guesses" and "professional
hunches". These guesses are not simply "shots in the dark";
that they are "educated” suggests a degree of judgment and an
understanding of what is appropriate to a particular context.
Typically, what goes into such judgments is not spelled out,
but often much of what people do in their work depends on
their ability to make them. The following are examples drawn

from interviews I have done.

* An interior designer talks about redesigning a room.
"The moment I came into the room, I said to myself, -
'This place is wrong.' 1I couldn't éuite say why it was
wrong, but I had no doubt about it.... I wandered
around the room for a while noting what was there.... I
was certain things weren't right, but I didn't know yet
vhat to do.... I noticed that some things were all
right. I saw that the sofa and bookcases were in the
right place.... Then I focused on the plants. I knew
they were wrong, and I knew some things I could do with
them. You always have to 'make a commitment' to start
with something, so I made a commitment to start on the
room with the plants.... I re-arranged the plants

against the windows and felt much better about them...



Then there was the round table against the wall. I know
round tables, as a rule, work better away from walls, so
I moved it out into the room and tried it in several
places.... This led to trying other things, and
eventually I had a design where I could stand back and

say, 'Now the room is right.'"

A physician receives the results of a series of
laboratory tests for a patient. The results include an
abnormally high count in part of a blood test. All else
is normal. The physician notes the abnormal count, but
decides to do nothing about it because his "clinical
impression is that the patient is healthy and that the

high level can be safely ignored.”

An auto mechanic relies on his ear to tune an engine.
"I'1ll set up a car first by the spe;ifications. But if
I don't like the way it tuns} I'l1l re-set it by ear....
I listen to the engine first for noises that don't
belong, then for things that should be there.... A
mechanically wrong sound stands out.... You get used to
hearing cars run one way, and when you hear them running
differently, you know something's wrong. In your mind
you might think it's one thing or another, but then you

‘listen closely, and you know what it is.”

A woodworker talks about educated guesses in joinery.

"There really isn't one right way to join two boards

19
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together.... 1If you are making a miter, for example,
the way you do it is different if you are making a
screen door or a piece of fine furniture..., even when
fou're cutting them to the same size using the same
tools. ...If you were mitering a series of boards to
panel a wall, and you cut each board in a way
appropriate for furniture, then put them together, the
wall would undulate all over the place.... When you cut
each board, you have to keep in the back of your mind
the situation..., set the conditions around what you are
making, what it is going to be and do--then the way you
use the technique comes out of that. This accounts for
a lot of bad carpentry: people do good work, but in a
style that's just wrong for what they're making.... You
don't think about these things very much; it just comes
out of what you're doing.... You have to fit the

technique to the scale and style you're working in."

It is this sort of judgment, made by people in the context of
their work and based on their understanding of that context,

that is the subject of this study.

PROFESSION, CRAFT OR SULLEN ART

Judgment has a place in every occupation. In some it is
central, in others incidental. Clearly, it is a focal point

for a judge, a fashion designer or an architect, but it is by



no means completely missing from the work of a bricklayer, a
barber or a shop clerk. The judgments we are called upon to
makg can vary considerably in nature from one job to another
and in a single job from one situation to the next. But
there are very few jobs in which one never has to make
"educated guesses”.

There is a common understanding of the "educated guess"
which touches on several areas of current interest in the
study of professions and organizations. For example, there
has been a good deal of research in recent years on the role
of "discretion" in agency-related occupations (see Lipsky,
1978). This is pertinent to the issue of judgment since
making judgments is commonly involved in exercising
discretion. The research indicates that even in highly
bureaucratized settingﬁ, where requlations would seem to
guide a bureaucrat's every move, discretion is often crucial
to getting work aone, even wﬁen the discretion becomes
unofficial. In fact, at some points, it appears that
increased regulation can simply drive discretion underground:
the bureaucrat begins to exercise personal discretion
covertly to get work done or in some cases simply to thwart
the imposition of regulations. So, within such discretion,
ve might reasonably expect to find people making judgments
necessary to their work, even in places where regulation is
extreme or where the discretion is not "official”.

Other examples are to be found in the programs for

*shop-floor management” recently championed by the US
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automobile manufacturers and other major industries. These
are derived from work in "socio-technical systems" (e.g., see
Emery and Trist, 1960) and have been used in Japan and
Europe--particularly in Scandinavia--for well over a decade.
These programs make efforts to involve line workers in
decisions about the organization of work and company
management, which have traditionally been the sole
prerogative of management. Implicit in such efforts is a
recognition of the value in the perspective and expertise of
line workers to the work at hand. This expertise can include
what might be called "shop floor judgments". That is, the
ability of the line workers to make judgments about the work
being done, based on their intimacy to the work itself
(something often beyond the reach of management since they
lack that intimacy). .

There is a distinction drawn traditionally between the
crafts and the professions. The philosopher Alfred Ndrth
Whitehead articulated the distinction in a way which has
become almost a commonplace. For Whitehead, a craft is
"based upon customary activities and modified by the trial
and error of individual practice"”, while the activities of a
profession, he felt, are "subject to theoretical analysis and
are modified by theoretical conclusions derived from that
analysis." (Whitehead, 1948)

In this study, I do not follow any distinction of this
kind. In a contemporary light, such distinctions appear

quite limited in their utility. "Professional standards", on
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close inspection, often assume norms embodied in "customary
activities", and the "practice" of professions is certainly
not immune to the lessons of "trial and error" (though the
"credo” of a professional society may, at times, lag behind
habits of its practitioners). Crafts, meanwhile, are
increasingly subject to "theoretical analysis"--from the
stultifying "time-motion" studies of Taylorism (Taylor, 1910
to the work of the Tavistock Institute on the social
structure and technological contexts of the crafts and trades
(e.g., Trist and Bamforth, 1951).

This study deals with judgments which are made in the
contexts of work. The "contexts" I have generally in mind
are the professions, crafts, and organizations viewed as
"institutions of work", but I make no significant
distinctions among them. The case presented in Chapter II of
this study is the craft of flute-making. The conceptual
framevork developed in Chapter III focuses on the
interpretation of judgments made in this craft. However, in
Chapter IV I will identify some implications which the
conceptual framework has for other "contexts of work",

whether profession, craft or sullen art.

A NOTE ON THE LITERATURE

In thié study I view judgments as they are made by
people in the context of their work and as they are informed

by the understandings people have of those contexts. I mean
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this view to be taken literally.

I do not, as many in the literature do, view judgments
as being made by "minds" or by "information processing
systems". I view them as being made by people. Some view
judgment in terms of "cognitive processes”, while others
treat it as a form of "decision-making”. I wish to treat
judgment as judgment. Further, my interest in judgments as
they are informed by the understanding people have of the
contexts within which they are made is an interest literally
in "the understandings people have", not in how they "get
information from their environments” nor in how they "respond
to proximal stimuli”.

These other pgrspectives make up most of the work on
ju&gment to be found in the literature. Though I have some
serious ;eservations about certain claims and applications of
these perspectives, I do not take the po;ition that they are
generally and inherently invalid. I am, however, taking a
dffferent perspective, which I see as valid in itself.

I wish to view the making of judgments as an activity of
human beings--whole human beings. 1 see this as an important
and valid perspective because I believe that it is as whole
human beings that people can and ought to make judgments, and
because it is as whole human beings that people can be
affected by the judgments of others. This perspective is
developed and refined in the following look at the
literature. |

- The three main literatufes which have recognized claims
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to the territory of judgment are found in the fields of
philosophy, psycholugy, and management. I will look at
representatives of each briefly to note those things which
are relevant to the cast of this study and to allay any
confusion regarding those sorts of things which might be
construed as relevant here but are not.

More has been written on judgment in the field of
philosophy than in psychology and management combined. This
is so, I believe, for two reasons. First, philosophy
contains more divergent opinions about the subject than the
other two fields. Second, philosophers have been about their
business two thousand years longer than psychologists and
managers. Nonetheless, in philosophy there are a few themes
concerr. ' ng judgment which have predominated. I will touch on
these here.:

The eighteenth-century philosopher %homas Reid remarked,
*Judging is an operation of the mind so familiar to every man
who has understanding, and its name is so common and so well
understood, that it needs no definition.” (Reid, 1969; p.
§32) Reid was both right and wvrong. As a major figure of
the "common sense" movement in philosophy, he maintained that
the difficulties of philosophy come from a habit common to
philosophers of refusing to view things simply and for vhat
they are. In the best spirit of this view, Reid was right:
our common hnderstanding of judgment works quite well for
many things. We all have generally useful notions of

"educated guesses” and "professional hunches", and when
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someone says, "Use your best judgment,” we know what he means
(even if we don't always know what to do). But life is not
always simple, and even in trying to view things for what
they are, we often have to subject our common sense ideas to
uncommon scrutiny. In such cases, Reid's maxim could not be
more misleading; Judgment under scrutiny has a history as an
illusive and often unyielding notion which has been viewed in
many different ways by many different people--among them,
several philosophers.

Reid argued that judgment is "an act of the mind,
vhereby one thing is affirmed or denied of another."” 1In this
statement Reid captures two themes about judgment which have
predominated in philosophy. First, that judgment is a source
of knowledge. That is, when "one thing is affirmed or denied
of another," we get knowledge. For example, when we say,
"This rose is red", we are "affirming" the redness of the
rose. That is, our knowledge that the rose is red is got by
judging it to be so. Similarly, when we say, "A horse is an
animal®™ or "Stealing is not good," we are "affirming”
"animalness” of horses and "denying" "goodness" to stealing.
Ve know these things because we judged them as such.

The second theme is that judgment is "an act of the
mind®". That is, if there are judgments being made, a mind is
making them. Thi# theme is incompatible with the focus of
this study.. The focus here is on the making of judgments as
an activity carried out by people, not as an activity carried

out by minds. There are, indeed, things which I argue are
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‘entailed in the making of judgments.that are carried out in
the mind, but in considering them I do not want tc shift the
primary focus of attention from human activities to mental
acts or capacities. I do not question as a whole the
legitimacy of viewing judgment as a mental act or capacity,
but I hold that there are things about the making of
judgments which are not within the grasp of this view.
Considering judgment to be solely an "act of the mind" is
akin to considering kissing to be an "act of the lips". The
view is not meaningless, but it does not capture certain
things which are real parts of the human activity of making
judgments (or of kissing). The distinction between saying,
"My lips kissed you" and "I kissed you", or between "My mind
judged it to be wrong™ and "I judged it to be wrong" is a
.real one which I do not wish to lose sight of.

On the first theme (that judgment is a source of
knowledge), the key figure in philosophy is Kant. In
outline, Kant (1952, 1929) held that all knowledge is derived
from judgment. Judgment for Kant bridged a gap which he saw
existing between our perceptions (or experience) of the world
and our knowledge of it. When we see a tree, for example,
the gap be£ween the impression of the tree in our vision and
our knowledge of it in our mind is bridged by the judgment
that vhat ve see is a tree.

Kant's-concern with judgment was, in fact, primarily
epistemological. He treated the subject almost exclusively

in terms of its relationship to questions of knowledge.



While I am clearly concerned in this study with
epistemological issues (for example, with the knowledge we
need in order to make judgments), I focus on these issues
only to the extent that they bear on the subject of judgment.

Kant also argued that 'in order to judge something, we
need to have a concept of it. When we see a tree, for
example, we need to have a concept of "tree" in our minds by
which to judge it. Echoes of this notion appear in Chapter
III of this study, in the discussion of "fitting to an
image".

Further, unlike Reid and many others, Kant sees the act
of judgment as an act of the "self". This is much more in
keeping with the orientation of this study, in seeing
judgments as carried out by people.

In.philosophy there is a tradition of drawing
distinctions among types of judgments. Rant held that there
are several types of judgments, which are the source of
several different types of knowledge. (The types, which he
derived from the logic of Aristotle, are based on the
categories of qguantity, quality, relation, and modality.)
Hovever, the distinction which has had the greatest influence
derives from Plato. By this tradition, there are three types
of judgments which are irreducible and which account for all
possible types of judgments. They are: factual, ethical,
and aesthetic. In making factual judgments, we judge that
something is in fact so. For example, to judge a building to

be twenty meters high is to judge that it is, in fact, twenty
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meters high; to judge that Mr. Smith is innocent is to judge
that he is, in fact, innocent; to judge that it will rain
tomorrow i; to judge that it will, in fact, rain. Ethical
judgments are, just as they would seem, judgments about good
and evil, right and wrong; they are the bases of ethical
"oughts" and social norms. Aesthetic judgments are judgments
of taste and style. (1)

To these traditional types of judgments, Vickers (1965)
adds "instrumental" judgments. These are judgments which
concern how to go about doing something or which determine
the best way to achieve things which have been specified by
judgments of fact and value.

As a general point, I am in agreement with these four

T1) Aesthetic judgments are commonly considered these days to
be unimportant or "merely a matter cf personal taste". This
was not always so. Plato, for example, saw his three types
of judgments to be of equal importance since true knowledge,
true virtue, and true beauty were all, in his view,
"jilluminated"” by the same thing--namely, the ideal of The
Good. The low esteem accorded currently to aesthetic
judgments is based on the assumption (usually unexamined)
that they are hopelessly relative, that one aesthetic
judgment is as good as another, and that we do not find
people "wrong” or "evil" for making particular aesthetic
judgments (as we do in the case of factual and ethical
judgments). I think that this is an improper way to view
aesthetic judgments. That I am free to find beautiful
something which someone else is free to find ugly does not
mean that the making of aesthetic judgments is not important
to either of us or to our society. I know of no human
culture which is without an aesthetic system, and every such
system is sustained by aesthetic judgments made by people in
that culture. Aesthetic systems are, in my view, part of
vhat we are as cultural beings. The patterns, norms, and
regularities of the aesthetic judgments of a culture are
"webs of significance" just as real to that culture as those
of ethics and fact. Aesthetic systems are part of the
contexts within which people make judgments and, thus, are of
concern in this study.



types. They rest as assumptions behind several points made
in this study, though it is not my primary aim to draw such
distinctions.

The 20th century pragmatist John Dewey sees judgment as
treating issues which are neither "certain" on the one hand
nor "obscure" on the other. He says that if a matter
"suggests, however vaguely, different meanings, rival
possible interpretations, [then] there is some point at
issue, some matter at stake" which is appropriately "settled"
by judgment. (Dewey, 1910; p. 102) For Dewey, judgment
defines an issue by selecting appropriate facts as evidence
and by interpreting those facts. Therefore, he sees judgment
as being both analytic and synthetic. Dewey is ultimately
interested in "good judgment" and how education can foster
it. "A man of good jﬁdgment in a given set of affairs,"
Dewey says, "is a man in so far educated, trained, whatever
may be his literacy." (1910; p. 101) He warns, "Educational
methods that pride themselves on being exclusively analytic
or exclusively synthetic are therefore (so far as they carry
out their boasts) incompatible with normal operations of
judgment." (1910; p. 114)

That judgment "in a given set of affairs" can be

fostered by education, that is, that it can be taught and

learned, is an important point. To the best of my knowledge,

Dewey is the first philosopher to make a deliberate point of
this issue. Generally, judgment is viewed as a sort of

talent which either one has or does not have. When we speak
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of people having a talent for playing the piano or for sport,
we don't think of that as something they have learned. We
tend to think of talent as inborn. Similarly, we tend to see
judgment as neither learnable nor teachable; or if we see it
as learnable ("he has learned to be a good judge of
character"), we tend to see the process of learning it as
mysterious. In this study I argue that the ability to make
certain judgments within "a given set of affairs” (that is,
within a context that informs and gives meaning to those
judgments) can be taught and learned, that it can, indeed, be
taught and learned in remarkable detail, and that that detail
can be kept with striking constancy over generations. 1In
this I agree with Dewvey.

I disagree with Devey, howevef, on the notion that
judgment concerns only things which are between "certain" and
"obscure". Having certainty does not al;ays, in my view,
obviate the need nor free us of the responsibility to make
judgments. Confronted with facts which we take as certain,
we are often, for example, in the position of making ethical
or aesthetic judgments about them. Also, in a sense which is
‘not trivial, we often need to judge whether or not a
particular fact is "in fact" important or relevant. That is,
certainty about things does not always automatically do away
with the need to make judgments about those certainties, not
.even the need to make factual judgments abqut them.

Hannah Arendt was beginning a study of "judging" at the

time of her death in 1975. She left only a few notes which



focus on her interpretations of Kant. Though these notes
have been published (Arendt, 1977, 1978; Vol. 2), what she
had fully in mind for her study is unknown. Arendt's earlier
parallel study on "thinking" (1977, 1978; Vol. 1) has,
however, prompted some speculations I have made in my last
chapter. In attending the trial of Eichmann, Arendt was
struck by the "thoughtlessness", rather than any calculating
evil, that was behind Eichmann's actions. In her study she
explores the role which "absence of thinking" can have in
ethical and political actions. On a much smaller scale, I
explore some ethical aspects of the use or absence of
judgment. Specifically, I am concerned with the abdication
or denial of the human element in some views of judgment and
with the consequent dehumanization of the understanding,
evaluation and control of human technologies and institutions
vhen such views are applied. I argue that judgment is a
human activity and that human beings can be ethically
obligated to judge.

The perspective which the psychological literature (both
in cognitive psychology and social psychology) takes on
judgment is almost entirely incompatible with the focus of
this study. A major focus in cognitive psychology is on "the
relationship between the judgment and the object judged."
(Cohen, 1973; p. 2) Typically, this is investigated in
experimental situations where the aim is to "identify those
probabilistic relations that exist between observable,

proximal stimuli and the observer's judgments." (Cohen; p.
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9) That is, this approach in psychology has been to identify
the sorts of judgments subjects made when presented (usually
by the experimenting psychologist) with things to be judged.
.The results of such experiments are then usually used as the
basis of models of the particular cognitive processes which
the author has identified with an aspect of judgment. (1)

Like the philosophers who treat judgment as an "act of
the mind", the psychologists who study "cognitive processes"
are looking at phenomena which are a layer or two removed
from the focus of this study. This work on cognition is not
irrelevant to this study (specific references are noted in
the chapters that follow), but since the focus here is on
"the making of judgments by whole human beings", the
difference between a judgment as the product of a cognitive
process and as an action of Mr. Smith must be respected.

Another section of the ﬁsychology literature looks at
judgment as a cognitive process from the perspective of
information processing. (2) It is argued within this view
thag "intuitive judgments are made on the basis of
information which has been processed and transformed by the
human mind. Conseqguently it is appropriate to consider the
characteristics of the human mind as an

information-processing system."” (Hogarth, 1980; p. 4) This

{1) Restle's (1961) very formalistic treatment of "judgment
and choice" and Tversky's (1977) work on judgments of
similarity are representative examples.

(2) Hogarth (1980) and Kleinmuntz (1968) are representative
of this approach.



obviously differs from the perspective I am taking, since it
attributes the making of judgments to "the human mind as an
information-processing system” whereas I am attributing it to
people. But there are two other points where the view I am
taking on judgment differs significantly from the
information-processing perspective. Each requires comment.
First, I do not view judgments as being "made on the
basis of information" but rather as being made on the basis
of someone's understanding. "Information" as it is
fundamentally defined ih information theory is devoid of
meaning. The words "chat", "chatull”, "gato", "feles", and
"gath” are, in a sense, informationally equivalent, but they
carry no méaning at all unless you know the languages they

are written in. From the perspective of communication or

understanding, information is an incomplete concept, since it

tells you nothing about .the organization of the receiver.

You can send a message to a friend, but he‘would understand
nothing if you have written it in a language (or code)
unfamiliar to him: he would have the informationl but no
meaning. (1) If your friend needed your message in order to
- make a judgment, the information in your message would do him
nc good unless he understood it. Even if the language were
familiar to him, it is quite possible that he could base his
'judgment on an understanding of your message which you did

not intend. Thus, I view judgments as based on

TiY In this argument I have been influenced by Vickers.
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understanding, rather than on information. For example, when
the auto mechanic mentioned earlier tunes an engine by sound,
he does it not on the basis of information in the sound but
on his understanding of the sound. Presumably, the same
information is available to my ear, but I do not understand
it, so I can not judge the engine as he does.

The second point of difference is that the
information-processing perspective does not focus on the
reality of making judgments as we experience it. I
understand what it is to judge the weight of an object by its
heft, the approach of a train by its movement, the feel of a
flute by its touch, or the mood of a friend by his manner;
but the idea of judging something on the basis of information
is meaningless to me, given my experience of what it is to
judge things. Further, I do not find thinking of my mind as
an "information-processing system" partiéulatly helpful in
understanding the making of judgments. I have no doubt that
there are some valuable things which the
information-processing model can illuminate. Psychology, for
example, is concerned with phenomena going on in our minds
(or in their stubbornly material counterparts, our brainsf'
that may be reasonably and usefully understocd as
"information-processing”. However, these things have no
reality in our experience. We experience the heft of an
object as the heft of the object, not as information about
its heft or, for thét matter, as a cascade of synaptic

firings. When I judge the mood of a friend or the feel of a
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flute, I do not find it helpful to view the making of these
judgments as tasks of processing information (no more than I
would find it helpful to see them as efforts to produce the
right series of electro-chemical states in my brain). When
we judge the weight of an object by its heft or the feel of a
flute by its touch, the heft and the touch and the judging
are sufficiently real to us in our experience of them that
they deserve to be considered, discussed, and understood in
their own right. It is this aspect of judgment--this reality
of judgment--that is the primary focus of this study.

There is another section of the literature, more in the
area of social psychology, which gives some particular
attention to judgment. Works in this area usuvally view
judgment as a means for dealing with uncertainties which
cannot be dealt with by such analytic means as decision
theory. Mack (1971) considers uncertain;y to be natural and
"as necessary as the air we breath," but something which in
certain situations (business and government, particularly)
can have costs. She suggests several analytic decision
techniques for reducing these costs and for dealing with
uncertainty. Given uncertainty, she argues that "one cannot
deal constructively with the problems raised by uncertainty
vifhout remembering that some men, under some circumstances,
are virtuosos in the art of judgment.” (1971; p. 64) Thus,
under uncerﬁainty, she sees judgments of fact to be ways of
establishing probabilities of outcomes and value judgments as

vays of assessing the utility of possible outcomes. That is,
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she sees judgment as a sort of artful way of doing
cost/benefit analyses when uncertainty makes explicit
techniques impossible. The essays in Shelly and Bryan (1964)
focus on the role of judgment in formal decision techniques
where "all the required objective measures are not available,
and the only substitutes are human judgments.” Hammond et
al. (1975) argue that the environment contains "causal
ambiquity”, that there are "probabilistic, entangled
relations among environmental variables." They contend that
people attempt to reduce or eliminate the causal ambiguity by
manipulating the environmental variables through various
cognitive processes. When people cannot do this, "They must
- do the best they can by passive rather than active means to
arrive at a conclusion regarding a state of affairs clouded
by causal ambigu{ty. They must, in short, exercise their
judgment. Human judgment is a cognitive.activity of last
resort."

This perspective is quite antithetical to the
orientation of this study. I do not consider human judgment
(wvhether viewed as a cognitive activity or otherwise) to be a
"last resort"™. The perépective which the above authors
represent appears to take as a basic assumption that explicit
techniques and objective measures are inherently preferable
or superior to human judgment; that judgment should be
replaced whetevef possible by more explicitly manipulable
techniques; and that judgment should only be emplo}ed in the

face of uncertainty and at the default of such techniques. I
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do not share this assumption to any degree. (Indeed, I think
it is potentially inhumane, as I will arque in my last
chapter.) Such techniques, in my view, do not displace the
need to make judgments. They deal with "objective measures”
vhich are important only if we judge them to be so, and they
produce "outcomes"” the value of which we must actively judge.
They enable us to manipulate quant tatively probabilities and
utilities, but the distinction between a cost and a benefit
can only be made by human judgment. The role of judgment, in
my view, is not as a technique of "last resort" but as a
practical and ethical human necessity of the first order.
Within the management literature, aside from the growing
volume of work from the decision-making perspective, there is
surprisingly little attention given to judgment. Some
authors in this area view judgment much }ike those just
mentioned--that is, as a vay to fill in gaps inaccessable to
more desirable methods of decision making. Others view "good
judgment™ as a talent about which there is little we can say.
Herbert Simon, as a key figure of the decision-making
perspective in management, argues that the need to make
factual judgments arises when the facts are not at hand. "It
is here that judgment enters. In making administrative
decisions, it is continually necessary to choose factual
premises whose truth or falsehood is not definitely known and
cannot be determined with certainty with the information and
time available for reaching the decision." (Simon, 1976; p.

51) Simon argues that value judgments are decisions which

38



39

"must take as their ethical premises the objectives that have
been set for the organization."™ (1976; p. 52) This is
incompatible with the view taken here since, as I argued
above, even when the "truth or falsehoocd” of "factual
premises” is known, there still can be a need to make
judgments, even factual judgments about them. In referring
to value judgments as decisions which treat organizational
objectives as ethical premises, Simon has said that value
judgments are not judgments but decisions, as well as that
they have nothing to do with judging or setting values since
they "must take as their ethical premises"” things which "have
been set" elsewhere. This is contrary to my view of
judgment.

Chester Barnard, in his classic study (1968), argues for
the importancé of the "non-logical" and Fhe "intuitive"
aspects of the executive process, judgment among them. He
sketches many examples of situations where an executive's
"intuitive” abilities prove to be of value. One intuitive
element that Barnard identifies, for example, is the
importance of "sensing the whole" or the "total situation” in
dealing with specific situations, partfcularly difficult
ones. This is in keeping with the importance attached in
this study to a person's understanding of the context within
which he makes judgments. However, Barnafd does not specify

in any great detail what he sees as entailed in having a

- wgense of the whole”, and in the end he treats it as a matter

of talent, with the implication that its source is mysterious
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and that there is little else we can say about it. He
concludes, for example, that "a conception of the whole is
rarely present, perhaps rarely possible, except to a few men
of executive genius...." (1968; p. 239)

Sir Geoffrey Vickers (1965) addresses the subject of
judgment directly, focusing on its role in policy making.
Within a "systems" perspective, he argues that an
administrator's job entails several interrelated tasks and
. several different sorts of interrelated judgments. Like a
figure skater who must at once keep his balance and execute
fine patterns, the executive, Vickers points out, must keep
the mechanisms of an institution running smoothly while also
directing those mechanisms toward the realization of
policies. Each process, in part, sets the scope and limits
of the other.’ The executive must make jydgments of fact
about the "state of the system"™ and judgments of value
concerning the significance of those facts; his concern in
policy making is with "the evolution and modification of the
course, the norm, the standard, the governing relation which
is inherent in every policy and the selection and
ascertainment of facts relevant to it." (1965; p. 39) He
must also make instfumental judgments which determine how the
institutional mechanisms can best be used, given the "course"

set by policy. (1)

T1) There is a parallel worthy of note between this view of
executive policy making and Plato's notion of wisdom. The
greatest wisdom, Plato argued, is that of the ideal ruler who
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Vickers' perspective is of value to this study in
several respects. .Reference will be made iz the course of
this study to other points, but of particular importance here
is the fact that he treats judgment as a human activity and
gives an account of it within particular contexts (i.e.,
settings of policy making). I agree with Vickers that
judgments are often made in interrelated sets and that they
reflect facts and values judged within specific contexts.
Though the focus of this study differs from the one Vickers
has taken (I address a broader set of questions about the
making of judgments), I believe what I have to say is

consistent with his general view.

WHAT'S IN A JUDGMENT?

The four examples given earlier of judgments made by an
interior designer, a physician, an auto mechanic, and a
woodworker suggest several gquestions: What is entailed in
making judgments? What do we need to know in order to make
them? How dependent are judgments upon the contexts within
which they are made? 1Is making judgmeﬁts an ability that can
be taught and learned? 1Is it only learned through '
experience? Do we make judgments by a systematic process or
do they just come to us? Can you spell out rules for making

a judgment? Can judgment be replaced with a more objective

must at once set the aims of society and also design the
means by which society may move toward those aims.



process? How is making a judgment different from making a
decision? Can you be certain that someone's judgment is
right or that it can be trusted?

Other, very specific judgmental issues have surfaced in
interviews I have done. For example: a medical
administrator wants to account for variations in individual
styles of medical judgment in evaluating patterns of
laboratory usage among physicians in a major clinic; in
designing a program to establish neighborhood justice centers
in a large city, officials need to set policies for hiring
and training mediators whose "talent” is viewed as a crucial
component in the success or failure of the program; within
the crafts, several practitioners have pointed to the need
for apprentices not only to master the techniques of the
trade, but also to "gef a feel" for how things ought to be
done.

These quéstiéﬁs concern judgments as they are made By
people in the context of their work and as they are informed
by the understandings people have of those contexts. They
underscore the need for a conceptual framework which enables
us to discuss, analyze, and understand the making of
judgments as an activity of human beings--whole human beings.
It is the aim of this study to contribute to such a
framework.

I take as my audience those whose interests touch on the
making of judgments within institutions of

work--specifically, social theorists interested in the
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sociology and culture of the workplace, consultants and
managers who must deal with situations which require people
to make judgments in their work, planners and institutional
analysts who need to design and evaluate organizational
policies and programs in which judgments are a factor, and
those who train people to do work which entails the making of
judgments.

The next chapter is a story of flute-making. It does
not discuss the making of judgments per se but, rather, gives

an example.



Chapter II
PART OF WHAT A FLUTE 1S

A STERLING LEGEND

One day around the turn of the century, in Fort Scott,
Kansas, a young man named Verne Powell heard John Philip
Sousa's band and decided then and there he wanted to do
nothing else but play flute and piccolo. Or so the story
goes.

Today, in the flute world, Verne Q. Powell Flutes, Inc.
is a legend. It is a small workshop near Boston,
Massachusetts which makes flutes of the finest quality. Some
say the Powell flute is the best in the world.

Flute players and their students, ipstrument repairmen
and music teachers all know about Powell flutes. Many of the
flutists with the major symphony orchestras in the US and
around the world own Powells. People play them, talk about
them, and tell stories and pass on rumors about how Powell

flutes are made, who makes them and what they are made of:

"They use secret tools that they lock in a vault
every night."

"It takes over five years to make each flute."

"Powells are made ent1re1y by hand following 0ld
World craftsmanship.”

"They are made out of a special kind of sterling
silver."
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"A Powell's tone is set by hand adjustments that
can't even be measured."

The stories, never really complete, and always in some part
mysterious, fill out a popular legend about how the Powell
workshop is a special place and why the Powell flute is the
best there is.

It is considered an unwritten obligation for a flute
player t§ visit the Powell workshop if for any reason he
comes to the Boston area. As a flute player interested in
maintaining my good standing in the flute world, I paid such
a visit in 1976.

When I entered Powell my image of the legendary workshop
exploded. Powell turned out to be a modern light-industrial
factory with rows of heon lights suspended over lines of
workbenches whjch were stocked with drill presses, power
tools,‘and casting eéuipmént. If was a machine shop fuli of
metal-workers. I found the scene unsettling. It all seemed
too ordinary, too hard and mechanical to match the image of
01d World craftsmen working special metals with secret tools.
It was not the stuff of legends.

I knew flutes to be machines. I had studied their
acoustics and metalurgy and had even taken my own flute apart
a couple of times to overhaul it. Flutes are, indeed,
mechanical devices. And the kind of factory I found when I
visited Powell could certainly produce such things. So the

fact that Powell turned out to be a modern machine shop at
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least made some sense to me. But the popular image of a
legendary flute made at an Old World workshop was too
powerful for me to believe that what I had seen at the flute
factory was all there is to Powell craftsmanship. I didn't
expect to find elves and alchemists spinning flutes out of
metaphysical substances; but I did expect to find some
confirmation of the legend. Surely, 1 thought, the Powell
flute is not simply the product of good equipment and precise
measurement. Anyone can do that, and this wasn't anyone--it
was Powell, There had to be something else, something
special. But what?

Over the next year and a half I visited Powell often. I
watched the flutes being made and learned about their
materials and the steps of manufacture. I talked with the
craftsmen about their work, the history of the company, and
the flute itself. Slowly, a story of_?owell emerged.

| The baresf facfs about Powell are themselves impressive.
Since 1927 Powell has produced several thousand flutes. Each
one has been accepted by flutists as an instrument of the
finest quality. The craftsmen have never made a single
inferior instrument. And though each Powell flute is in some
ways unique, a knowledgeable flute player would never fail to
recognize a Powell by the way it feels and plays. In this
respect, a Powell made 50 years ago plays the same as does
one finished last week. Further, this constancy of style and
quality has been maintained even though, today, each

instrument is the product of several craftsmen and, over the
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last half of a century, the workshop has passed through
several generations of craftsmen.

These facts certainly make sense in terms of the legend.
But what at Powell makes them possible? What do Powell
craftsmen know how to do that enables them to make flutes of
unvarying style and quality? Where can this be seen in the
manufacturing process? How do they teach it to new
generations of craftsmen? Is there something you have to add
to good equipment and precise measurement to make a flute
vorthy of being a legend?

To answer these questions, the story of flutes and
flute-making has to be told rather fully. One needs to
understand something about what flutes are and about the
history and tradition of flute craftsmanship. The story is
one of facts and of legends, since both have an important
place in the flute world.

On one of my earliest visits to Powell 1 had a
conversation with Ed Machon, then president of the company,
about the early days of the workshop. I had often heard the
story that since most fine flutes are made of sterling
silver, Mr. Powell, in order to make his first flute, had
melted down his wife's sterling silver spoons. The story was
famous, but I was never certain of its truth, so I asked Ed
to tell me what really happened. "Is the story about Mrs.
Powell's silver spoons really true?" I asked. Ed replied, "I
won't comment on it one way or the other. I mean, why

comment on a legeﬁd?"



48

1 was surprised and amused by Ed's answer. He was
saying nothing--but rightly so. To have commented would have
turned a powerful legend into a simple matter of fact. And
legends, it would seem, can be just as solid as machine
tools, even under the scrutinizing glow of industrial neon.

So, Verne Q. Powell Flutes, Inc. began when Verne
Powell, in order to make his first flute, melted down his

wife's sterling silver spoons. Or so the story goes.
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FLUTES IN TIME AND PLACE

The flute is an ancient instrument. King David, as all
good shepherds, played the flute. So did Frederick the
Great. The flute has been known to China since the earliest
times, and it was the major melody instrument of thé American
Indians. In fact, the flute, in one form or another, appears
in many cultures at many points in history.

The fundamental design shared by all flutes is very
simple. Basically, a flute is a tube with holes in it. It
is sounded by blowing across a hole at or near one end
(called the "embouchure” hole), while its different notes are
played by opening and closing holes along its length (called
"tone" holes).

The number of tone holes can vary from a few to many, as
long as there.is a way of opening and closing them. (There
are "flutes" without tone holés, though they are commonly
thought of as pipes--such as the éipes of Pan.) A flute can

have one key, or several keys, or none at all.



A typical keyless flute

A caricature of a flute with a key mechanism
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The embouchure hole is usually located on the side of
the tube, with that end of the tube itself stopped. There
are, however, "end blown" flutes, such as the Japanese
"Shakuhachi" flute or the ancient "nay", most likely the
flute of King David. With 'an end blown flute, the player
holds the instrument vertically--the most natural posture for
blowing across an embouchure hole at the end of the tube.
When the embouchure hole is on the side of the instrument, it
is held horizontally (again, the most natural posture);

therefore, such flutes have been called "transverse" flutes.

The vertical flute The transverse flute



Almost any material which comes as a tube or which can
be made into one has been used to make flutes. Bamboo and
other reeds have been the traditional materials for "simple"
flutes. There have been flutes made of clay, wood, metal,

glass, plastic, wax, and other materials.

THE MODERN WESTERN FLUTE

The familiar modern flute is a transverse flute with a
range of about three octaves; it is made of metal, usually
silver, with about 16 holes along its length that are opened
and closed by an elaborate mechanism of keys. This
flute--the kind made by Powell--is the latest product of a
craft that goes back for centuries.

Flutes appear in European art and literature as far back
as the early Middle Ages. 1In religious painting, for
example, angels are often seen playing some form of flute.
The earliest known description of a flute outside literature

appears in the 12th century encyclopaedia, Hortus Deliciarum,

which identifies a flute that appears in a miniature painting
of the period.

The earliest surviving direct forerunners of the modern
orchestral flute were made -in the mid-16th century. These
"Renaissance” flutes are described in some detail in
treatises of the perid (notably M. Agricola's Musica
Instrumentalis Deutsch of 1528 and M. Mersenne's Harmonie

Universelle, published in 1636). Renaissance flutes are
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wooden, with a basically cylindrical bore. They have six
tone holes with no keys and a functional range of about 2-1/2
octaves. Their tone is generally soft and reedy. The design
of a Renaissance flute is, in general, very simple, and
variations of it appeared in Europe for several centuries.

In the 17th century the flute began to undergo
substantial changes. The most notable of these were
modifications in the shape of the bore--from cylindrical to
conical--and the addition of a key. The main effect of these
changes was to make certain notes on the flute more easily
playable and to simplify some fingerings. These
characteristics typify the Baroque flute. With these basic
features in common, Baroque flutes varied significantly, by
manufacturer and region. With the exception of an occasional
ivory flute, Baroque flutes were typically made of wood. The
type of wood varied due both to factors of availability and
appearance and because of the tone each type cbuld.give to
the finished flute. Different players preferred different
tones, so flutes were made of different woods. There was
some disagreement as to which differences in tone a
particular wood could provide, but everyone agreed the effect
was there.

From the mid-1700's to the mid-1800's, the flute
undervent considerable variation in design. The bore changed
a great deal, the size and arrangement of the tone holes
shifted, and the number of keys grew. These changes were

prompted by several factors, particularly notable among them



were two shifts in the general musical aesthetics of the
time,

First, there was a desire for a stronger, fuller, louder
tone from musical instruments. This paralleled a trend in
composition which called for larger ensembles which played in
larger halls for larger audiences. (1) Second, the
fluctuations in flute design came also in response to a shift
in what was considered the desired intonation. This requires
some explanation.

Playing a scale "in tune" or a note "on pitch" is a
relative matter. There is no universal standard that says a
particular note has to be at a particular pitch or a scale in
tune in a particular way. The note "E" could just as well be
where we would expect to find "E-flat", or it could be half
way between "E" and "E-flat", or it could be at "G-sharp", or
anywhere. It is nothing more than convention that makes a
note the pitch it is. The same is true of what makes a écale
in or out of tune. That is, how far you have to go down from
"E" to get to "E-flat", from "E-flat" to get to "D", and so
on through the scale is a matter of convention. Further,
these matters of pitch and distances bétween pitches have not

always been the same.

(1) I do not wish to imply any cause and effect here. These
factors were mutually influencing. Larger compositions
didn't cause a need for louder instruments. In fact, a
"larger" tone also became desirable at this time for solo
recitals in small halls. Nor did louder instruments made big
ensembles and halls possible. Composers would not have
written such works if they hadn't been considered
aesthetically desirable.
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Currently, the note "A" is set, by convention, at 440
cycles per second. That is, if a string on a Stradivarius
violin, or the column of air in a Powell flute, or the body
of an o0ld milk bottle is set vibrating 440 times a second,
the sound it will give off is called the note "A". When a
violin or piano is "up to pitch”, its "A" strings vibrate 440
times a second. When a flute or trumpet is built properly by
today's conventions, it plays "A" at 440. This is the
current custom. There are exceptions: some musicians and
orchestras.today play at 442 and a few at 444. You can tune
pianos and violins accordingly. And instruments can be
ordered built to these pitches. In the Baroque period,
however, an "A" was generally around 415, though it varied
considerably from place to place. In the late Renaissance,
it was often near today's 440 and sometimes a bit higher.

Likewise, scéles.can be "in tune" in any number of ways.
Octaves afe fixed by'a fact of acoustics: in going up from
octave to octave, the length of the string or column of air,
for instance, is reduced by half, and consequently the number
of vibrations per second doubles. Thus, the "A" an octave
above "A" 440 is "A" 880. But the way the octave is divided
up is, within the capabilities of the human ear, quite
arbitrary; it can be divided into three parts or three

hundred. In absolute sense, it makes no difference. (1) 1In

(1) Actually, there are certain notes which are "suggested"
by acoustical properties. Dividing strings by varius common
fractions, for example, can yield a scale approximating the
conventional modern Western scale. But there is nothing that

55



Western music, the convention has emerged that the octave is
divided into twelve parts--the notes A to G with all their
sharps and flats added in. The sizes of these parts--that
is, the distance between notes--like the pitches themselves,
have varied considerably from time to time and place to
place. So, to be "in tune" in France in 1690 is not
necessarily to be in tune in Germany in 1790.

Variations in scale and pitch are reflected in the

instruments which have survived from the different periods.

In flutes, for example, you can see how the size and location

of the tone holes vary depending on the date and location of
manufacture. The different arrangements of tone holes yield
different "scales". The length of the instruments,
meanwhile, reflects the accepted pitch of a time and place.
For example, "A" could be 415 or 430 or 440; the shorter the
instrument, the higher the pitch.

In the late-1700's, as I said, the standards of
intonation were changing. One way of dividing up an octave
into a scale of twelve parts is to make the distance between
all the notes equal. This notion--called "equal
temperament"--has been around at least since the early
1500's; it had been experimented with by J.S.Bach and others,

but had never really become popular. In the late-1700's it

makes such a scale more "natural®” or "right" than any other..
In fact, there are limits and exceptions to all such schemes
for producing scales. However, the acoustical "suggestions”
are strong ones, and as a conseqguence, though there is
considerable variation in scales across cultures, most tend
to follow the acoustical suggestions in some way.
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caught on, and by the mid-1800's it had been adopted
throughout Europe. It has been the convention for being "in
tune” ever since. The design of instruments, meanwhile, has
changed to fit the convention.

So the initial changes in design which departed from the
typical design of the Barogue flute were a result of many
factors. These included adapting the flute to equal
temperament, along with efforts to make its tone fuller and
louder and to make the ;onal character of its notes more even
through its range. The process of modifying the flute's
design with respect to these factors was a tricky business.

A change in one factor could require a change in another.
Modifying the bore to make the tone stronger, for example,
might throw the pitch of certain notes off equal temperament,
which could prompt a change in the size or arrangement of
~particular tone holes. The new arrangement of tone holes,
meanwvhile, migﬁt prompt thé addition of a new key. .And so
on., As it turned out, no design proved perfect. Some were
better than others. Among the best instruments, each had its
strengths and weaknesses.

By the beginning of the 1800's, this process produced a
problem. Adaing keys to the flute proved to be a great way
to adapt to equal temperament and to achieve a strong tone.
But by the time the instrument commonly had six to ten keys,
it was becoming harder and harder to play, since the keys
themselves were awkward to operate and some of the fingerings

they required were clumsy. A ten-keyed flute is, in many
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ways, harder to play than the single-k;yed Baroque flute.
The fact that players were willing to put up with these
difficulties in order to play in equal temperament testifies
to the aesthetic appeal whichhequal temperament had gained.
But they didn't put up with it silently, and soon instrument
makers began to givé attention to designing keys and
mechanisms that played more easily. The difficulty of the
keys was attacked, in the spirit of the 19th century, by the
addition of more keys and the development of an elaborate
mechanism which made their operation easier.

This process resulted in a rapid and substantial shift
in the overall design of flutes. In 1832 Theobald Bohm, a
goldsmith, flutist, and inventive flute-maker in Munich, took
the radical step of producing a flute which, rather than
having keys added on to compensate for "weaknesses" in basic
design, instead incorperated the idea of a fully integrated,
easily-operatedlkey mechanism into the baéic acoustical
design of the instrument. The result was a flute with keys
that played easily, a scale that was well "in tune" by the
standards of equal temperament, and a tone that was strong
and remarkably even through the instrument's range. The
ten-keyed flute of the 1820's is basically a Baroque flute
with modifications. Bohm's flute of 1832.is, in essence, the -
modern flute of today.

This transformation is, I believe, a wonderful example
of the 19th century mind. Renaissance and Baroque flutes

were not spare of keys because of deficient technology; they
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simply did not require them to play well, given the musical
and aesthetic demands of the time. Other wind instruments of
the Renaissance and Baroque periods had keys, and lots of
them. Judging from the technological history of such things
as clockwork, the mechanical flute of the 19th century made
use of technology that had been available for generations.
What made the flute of 1832 an exemplary child of the 19th
century was that its transformation into a mechanical device
was not the result of tackling the difficulties of the
ten-keyed flute, but that it was the way those difficulties
were attacked. (1)

In 1847 Bohm made another design change which had a
substantial impact. Prior to this point Bohm and others
maintained a basically conical bore derived from the
traditional bore of the Baroque flute. Bohm's 1847 flute had
a bore yhich.was cylindrical except for the heqd joint (the
section cohtaining thevémboﬁchure hoie), which was slightly
conical. (2) This new bore made the instrument's tone even
fuller and louder. Meanwhile, with his key mechanism and
modifications in the tone holes, Bohm was able to achieve

characteristics of intonation which previously had required

(1) I cannot resist the undefended aside that it 1s not
merely coincidental that the flute should be transformed into
something of a machine during the Industrial Revolution.
Likewise, it is a provocative parallel that the idea of equal
temperament should become popular in music just at the time
when the idea of social and political equality was fueling
the French and American Revolutions.

(2) Or, more accurately, parabolic.
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very subtle adjustments in the configuration of the conical
bore. Bohm's new flute was a great popular success. In
terms of the mechanism of 1832 and the bore of 1847, Bohm's
acoustical design is still the basic pattern for flutes
today.

In the late 1800's flute makers began making flutes out
of metal as well as wood. Metal gave the instruments a
brighter, more ringing sound, and this quality of tone became
popﬁlar with many musicians. The most popular metal turned
out to be sterling silver, though other metals were also
used, including brass and gold. Wooden flutes continued to
be made well into the 20th century, and, though they were
rapidly being displaced by metal instruments, they remained
the preferred instrument of many musicians. The composer and
conductor Gustav Mahlér, for example, much preferred the tone
of a wooden flute and, until his death in 1911, flutists in
6rchéstras he conducted were required to use them. |

Louis Lot, who held Bohm's French patent and was his
agent in Paris, began making his own flutes in 1855. Lot
followed Bohm's acoustical design but made substantial
changes in the aesthetic appearance of the instrument. Lot's
design was very elegant and graceful in comparison to Bohm's,
and his flutes became very popular. It is Lot's aesthetic
style which is followed by most modern
flute-makers--including Powell.

After twenty years of flute making, Lot sold his

business in 1875. The company continued into the 20th



century, but the general opinion is that the instruments were
never as good as those made by Lot himself. Many of Lot's
instruments are still around. According to Robert Hericher,
my flute teacher from the Paris Conservatory and an owner of
a Louis Lot, every instrument made. by Lot himself is
accounted for; and, with the exception of.a few in museum
collections, they are all being played. Hericher told me the
only time he has heard of anyone acquiring a Louis Lot is

through inheritance.

HAYNES AND POWELL

William Haynes, a silversmith living in Boston,
Massachusetts, began making flutes in 1888. No one knows how
or why he took up flute-making, but people are glad he did.
The Wm. S. Haynes Company, founded in 1900, is still in
existence manufacturing very fine instruments.

There were no major flute-makers in the States in 1888.
So, a fair guess is that Mr. Haynes, as a silversmith, was
approached by musicians, perhaps friends, to repair their
European-made flutes. In any case, Mr. ﬁaynes began copying
the European-made instruments in 1888, making them both of
wood with a sterling silver key mechanism, and entirely of
sterling silver. We know he copied the European instruments
very pre;isély because a number of Mr. Haynes's earliest
instruments are still in existence. Haynes records go back

to 1900, when the company was incorporated, and they begin

61



with flute number 500. Flutes with earlier numbers (that is,
instruments made before 1900) still come into the Haynes
workshop now and then for repairs and upkeep. And those
early instruments are Lot style Bohm flutes, very much like
the Haynes instruments of today.

In the earliest years Mr. Haynes made slight
modifications in his flutes, always within the guidelines of
Lot and Bohm, until he had developed a design which symphony
players liked and ranked as good or better than anything
available from Europe. Mr. Haynes stayed with this design,
making flutes by himself, and became well known in the States
and abroad. The demand for Haynes flutes grew. By the
1910's Mr. Haynes had hired a few craftsmen to work in the
shop. Production at this time was around 120 flutes per
year.

In 1914, a young man from Ft. Scott: Kansas named Verne
Powell came to work for the Haynes Company. Powell mastered
the craft of flute-making under Mr. Haynes and became an
outstanding craftsman. Over the years Powell advanced in the
workshop, taking on more responsibility, and eventually
became Director of the company. Then, in 1927, Powell left
Haynes and established Verne Q. Powell Flutes, Inc.

The Haynes Company grew steadily in size and reputation.
By the mid-1930's the workshop was made up of about fifteen
craftsmen and was pr. lucing about 500 flutes per year. At

this time Mr. Haynes retired. His wife and brother-in-law

took over management of the company, and after Mr. Haynes's
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death in 1939, they became sole owners.

Mr. Haynes, and after him, his wife and brother-in-law,
maintained unilateral control of all aspects of the company.
Haynes Company was a family business, and the Haynes flute
was made to the exactiné standards established by Mr.
Haynes. Responding to desires of flutists, they made a
subtle but significant change in the flute in 1953 in order
to improve the facility with which the instrument was able to
play in equal temperament. In addition to this, a few
extremely minor changes in the flute's appearance have been
made and some manufacturing techniques have been updated.
But to the greatest extent, the instrument has remained just
as Mr. Haynes designed it at the turn of the century.

By 1961 the Haynes Company had grown to about 45 people
and was turning out approximately one th?usand flutes per
year.

Louis Deveau came to work for Haynes in 1941. He walked
into the workshop off the street. It was the end of the
Depression, and he was looking for a job. He knew nothing
about flutes. In 1965, having mastered every phase of
manufacture, Deveau became general manager. Mrs. Haynes,
though by this time in her 80's, continued to come into the
workshop almost every day. -

In the mid-1960's Deveau and others at Haynes felt that
the quality.conttol system at Haynes was not what it could
be. So Deveau, as general manager, reorganized production

procedures and brought quality control up to standards he
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could be satisfied with. 2As a conseqguence of this
reorganization, the rate of production fell from the level of
about one thousand per year to 700 to 750 per year. The
number of craftsmen remained around 45. Thus, Haynes was
puting about 30% more time into the manufacture of each
flute. Mr. Deveau was pleased with the reorganization and
felt that the company was then producing instruments
consistent with what the company calls the "tradition of
excellence" established by Mr. Haynes. The number of
craftsmen and the level of production have remained the same
since.

Mrs. Haynes died in 1971, and the ownership of the
company devolved to other members of the Haynes family. Mr.
Deveau, meanwhile, began taking on almost autonomous control
of the everyday running of the company. _Finally, iﬁ August
of 1976, the Haynes family sold the Wm. S. Haynes Company in

its entirety to Louis Deveau.

A NOTE ON THE CRAFT

The craft of making fine flutes comprises a tradition
which we can trace back directly through individual makers
and workshops for at least ‘three hundred years. That
tradition in many cases has been handed down personally from
one master-éraftsman to the next. 1In all cases new craftsmen
have immersed themselves in tﬁ§ work of masters before them.

This is often reflected in precise and unambiguous detail in



their instruments. That Mr. Haynes copied and built on the
work of Bohm and Lot we know because his instruments testify
to it. The flutes themselves are physical evidence of the
concepts and conventions of their day.

Within this tradition is a body of knowledge, the "folk
wisdom™ of the craft. These are the "tricks of the trade",
the caveats and commandments of flute-making. Some of this
knowledge is explicit and has been written down by makers or
built into the physical dimensions of their instruments.
Other bits of the knowledge are subtle and, as I will argue
in detail later, have their reality only in the fingertips.

This body of knowledge has grown, changed, and evolved
over the generations of craftsmen, just as the instruments
themselves have developed. But it would be a mistake to see
this evolution primarily as progress in knowledge or as
steady improvement of the flute. To say that the modern

flute is "better" than the Barogue flute is substantially

meaningless. It is true, for example, that the Bohm flute of

1832 is an "improvement" over the ten-keyed flute; but it is
only true within the context of the playing and aesthetic
demands of the time. Conversely, a modern flute is in a way
"inferior" to a Baroque flute when it comes to playing
certain Baroque pieces with grace and style. The Baroque
flute lends itself much more easily to such pieces. (1)

c

The design of a flute of a particular period is largely

(1) The solo pieces of J. J. van Eyck are a good example.
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the result of three mutually-influencing factors:

technology, playing technique, and aesthetics. All three are
bound by time and place. You can't make instruments with
technology you don't have. But this does not mean that
instrument design advances with technology. Bohm's flute
was, as I have argued, technologically simple for the 19th
century. Likewise, the Barogue flute was technologically
very simple not because the 17th century had nothing fancier
to offer, but because there were no aesthetic or playing |
demands for it to be otherwise. Barogue-style flutes ére
manufactured today using modern technology which makes them
easier to make, but they are no better as musical instruments
than flutes made in the Baroque period.

The ten-keyed flute of the 1820's was an "improvement"”
over the flutes which came immediately before it because it
played more "in tune" with equal temperament. But by the
same token it was not an improvement over a Barogque flute
since in the Barogue period playing "in tune" was not playing
in equal temperament. And it makes no sense to say that
equal temperament is an improved way to be in tune, since
there is no standard by which to judge that except the
demands of aesthetics, and those change with time and place.

Likewise, period treatises on playing technique tell you
how to operate the technology of an instrument effectively in
order to achieve the kind of sound which the aesthetics of
the time favored. Baroque treatises on harpsichord playing,

for example, prescribe fingering techniques which are
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essentially very effective ways to operate the type of
mechanical levers then used as harpsichord keys and to
produce the tone then considered desirable.

Also, the technology of an instrument or of its
manufacture can influence prevailing aesthetics. When Bohm
and others began to experiment with metal as a material for
flutes, the idea caught on and eventually the tone produced
by silver came to be favored over the tone of wood.

The point I wish to make very clear is that the design
of musical instruments, in this case flutes, is substantially
a reflection of the mutually-influencing factors of
technology, playing technique, and aesthetics of their day.
It is not a measure of monolithic progress or the march of

industry.

WHAT MAKES A FLUTE GO?

The flute is a gadget for making noise. So, how does it
do it?

The sound of a flute begins with the vibration of the
column of air inside the tube. This column of air is to the
flute what a string is tec a violin. The column is set
vibrating when the player blows acrosé the embouchure hole.
But the way the player's breath induces vibration in the
holumn is elusive and was not well understood until the
middle of this century.

Roughly speaking, when the column of air vibrates, it



goes back and forth as its air pressure alternates. (When it
alternates 440 times a second, the flute is playing the note
"A".) But the jet of air from the player's lips does not
alternate; it comes out in a steady, direct flow. So how do
we get from the "direct current™ of the jet to the
"alternating current” of the column? As I have said, the
player blows across the embouchure hole, not into it. The
jet does not go in one end of the flute and out the other
like water through a hose. When the player blows across the
hole, the air jet first starts into the flute where its force
begins pressurizing the column of air. When the force of the
compressed column becomes greater than the force of the jet
coming into the tube, the jet is pushed back out the
embouchure hole. Once the jet is forced out, the pressure in
the tube drops, which allows the jet to enter again. The jet
flips in and out of the tube like this several hundred times
ber second, and thé altefnatidn of the.pressure in the column
of air radiates out from the flute as sound. If the jet were
too soft, it would pass over the embouchure hole without
flipping in and out, and the flute would make no noise. 1If
the jet were too strong, the compression of the column would

never be strong enough to push the jet back out the
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embouchure hole, and the air then would flow through the
flute like water through a hose.

When all the keys on a modern Bohm-style flute are
closed, the column of air in the tube is about two feet long.

When this column is vibrating properly, the note the flute
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plays is "C"--the "middle-C" of the piano. To play the next
note up ("c-sharp”) the player opens the first key at the end
of the flute. This shortens the column, makes it vibrate a
bit faster, and the flute plays "C-sharp". And so on through
the scale of the first octave.

The fingerings for the second octave are pretty much the
same. The player makes the flute play an octave higher mainly
be increasing the pressure of the jet slightly--just enough
so that the column responds by compressing into two segments
equal in length. The.segments, being half the normal length,
vibrate at double the rate, and thus the flute plays an
octave higher.

The third octave fingerings resemble the first octave
more remotely because, for the most part, they open keys
which help break the column into four equal parts--thereby
making the notes yet another octave higher.

Aécomplishing such acoustical feats is one of the things
flutemakers have in mind in devising arrangements of tone
holes and in designing key mechanisms. It is one of the
major attractions of the Bohm flute, for example, that its
key mechanism allows the flute to accomplish such things with
fingerings which are fairly simple.

As a gadget for making noise, the flute is not very
energy efficient. Of the energy in the air jet entering the
flute, only about 3% is radiated as sound. This "low
efficiency” is not a negative quality, however. If it were

much lower, the flute would be too hard to sound--you would



be out of breath before you made a peep. If it were much
higher, it would sound so easily it would be difficult to
control. Looking at the acoustical charac£eristics which
make the flute "inefficient", we can see, in part, how it
works.

The loss of energy starts at the embouchure hole. As
the jet is flipped in and out of the hole, lots of turbulence
are created which "slosh" about without adding to the
alternating compression of the cplumn. The processes of
converting the "direct current"” of the jet into the
"alternating current” of the column is itself inefficient.
More energy is lost inside the flute due to friction. The
inside wall of a silver flute may seem smooth to the finger,
but to an air molecule it is sufficiently rough that when the

column is vibrating back and forth hundreds of times a second

down the center of the tube, at the wall there is hardly any -

movement at all. Irregular amounts of carbon-dioxide and
water from the player's breath make the air column
non-homogeneous. This makes the air vibrate more irregularly
than pure air would, so more of the energy is lost. But the
biggest loss of energy is through the body of the flute
itself. As the sound‘tadiates out from the air column,
almost all of it is absorbed by the instrument.

Since each of these steps (along with a few others) has
such a substantial impact on the eventual sound radiated from
the instrument, it follows that changes in design at these

points can significantly affect the sound of the flute.
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POWELL: A HISTORY OF THE COMPANY

Verne Powell, jeweler, engraver, and flute nlayer, began
working at~the Wm. S. Haynes Company in 1914. He quickly
mastered the craft and ultimately became Director of the
Company.

The Haynes flute was well known by this time, and
flutists from the States and abroad often visited the shop.
So Mr. Powell, particularly during his time as Director, got
to know many major professional flutists.

In 1927 he left Haynes and started Verne Q. Powell
Flutes, Inc. He made very fine flutes, and through contacts
made at Haynes, word of the Powell flute spread quickly;
business looked good.

There is a story that Mr. Powell and Mr. Haynes did not

part on friendly terms. Mr. Powell, the story goes, had

ideas of his own about the design and mzking of flutes, which

did not square with Mr. Haynes' notions of his flute and his
workshop. They had a difference of opinion, and Powell left
to start his own company.

According to another story, Mr. Powell was not
interested in changing the Haynes flute but instead wanted a
separate department of his own at Haynes, which would make
clarinets. This was too much for Mr. Haynes, so Mr. Powell

left. Why, then, Mr. Powell didn't open Verne Q. Powell

. N



Cl.rinets, Inc., no one is sure. In fact, the Powell company
has never made clarinets at all. The only thing which
stubbornly refuses to let the story die is a single prototype
Haynes clarinet still stowed away at the Haynes company.

Whether the parting was friendly or not may never be
known. The story, nonetheless, is still passed around among
flutists (often in conversations beginning "Which flute is
better, Haynes or Powell?"). 1In any event, I have it on good
authority that Messrs. Haynes and Powell were seen in
friendly company on several occasions after 1927 and before
the early 1930's, when Mr. Haynes moved to New York. And
the companies today--who knew not Pharaoh--are on fine and
friendly terms.

In 1928 Mr. Povwell moved his workshop into a small space
on the third floor of 'an office building on Huntington Avenue
in downtown Boston, across from the New England Conserva;ory.
By 1929 his one-man.workshop was.welllestabliéhed--just in
time for the Great Depression.

Business for Powell during the Depression was irreqular.
The company remained open, and Mr. Powell continued to make
instruments, but there were many periods when his sales were
not enough to support the workshop, himself, and his family.
During those times, Mr. Powell made his living and supported
the company by playing flute and piccolo at night in dance
orchestras and big bands. He was known as an excellent
flutist.

In the 1930's, at times when business was good, Mr.
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Powell occasionally hired one or two people to work in the
shop. Some of these people stayed with him for a while;
others were hired for temporary work. A few were hired for
part-time work or to do piece work outside the shop. 1In all
cases, these craftsmen worked only on small aspects of
manufacture, such as fitting pads into keys, assembling the
key mechanism or making specialized tools.

Mr. Powell maintained absolute control over quality.
Everything wﬁs inspected and approved by him., All work and
every flute had to match his standards for what a Powell
flute should be.

By 1939, after twelve years of operation, Verne Q.
Powell Flutes, Inc. had produced exactly 365 flutes. This is
a vwell known fact in the flute world because flute number 365
is a famous flute, for several reasons. It was the first
flute Powell made out of the precious metal platinum. It was
an exceedinglf fine and beautiful instrument with a dark, |
rich, solid tone. It became well known when Mr. Powell
exhibited it at the New York World's Fair of 1939, where it
attracted the attention and praise of countless flutists.
Among those who examined the flute was William Kincaid, one
of the greatest flutists of the 20th century. Kincaid liked
the flute very much and subsequently bought it. The fame of
the flutist added to the fame of the flute. Kincaid used the
platinum Powell in performance for the rest of his life.
After his death, the famous flute, then owned by Kincaid's

family, was locked away in a safe deposit box in a bank vault



in New York.

Four years earlier, in 1935, the Haynes workshop had
produced a similarly famous flute. It was a platinum flute
made for the well-known flutist Georges Barrere. 1Its tone,
like the later Powell instrument, was considered to be rich
and dark. Barrere fortified his impressions of the
instrument's tone by having it and his playing subjected to
several electronic tests carried out at the Bell
Laboratories. As to the effect of platinum on the flute's
tone, these tests were convincing to some but not to others.
However, they did contribute to the growing debate about the
effects of materials on tone. (1) Barrere's platinum flute
received more attention when the composer Edgard Varese
composed a now-famous piece for Barrere and his flute called
"Density 21.5"--the dénsity of platinum,
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