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OBJECT

The control of quality of manufactured product involves sthree coordinate
functional steps: the specification of the aimed-at standard of quality; the
production of pieces of product that will be of standard quality; and the deter-
mination of whether or not product thus made is of standard quality., These
three steps are respectively legislative, executive, and judicial in character.

The object of this paper is to consider the nature and origin of stundards of
quélity from the viewpoint of judging the gquality of product.

Such a judgmegt as herein considered is made the basis of one or the other
of two kinds of action: 1) the acceptance or rejectidn of a plece of a given

kind of product for service; and 2) the adjudication of a complaint about the

quality of a piece of product(igrservice. The two Jjudgments are of the type:

Jy - This piece of product {(or tals lot of N pieces of product) is (or is not)

of standard quality, and JB - This piece of product {or this lot of N pleces of

product) was (or was not) of standard quality. In either case, it should be

noted that the judgment is rendered in respect to the quality of a plece of pro-
duct that is already in existence at the time the judgment is rendered - it is a

judgment after the act of specifying and after the act of making the piece of

product in question. This problem of judging the quality of a plece of produot

after it is made is definitely different from the legislative probdlem of speoi-
fying prior to the making of a piece of product what its quality should be 1in
the light of information then available; and different from the ooordin;te ex~-
ecutive problem of making a plece of product that will bave the standard quality.
Judgment, in the sense here used, implies a comparison of the quality of a
piece of the given kind of product at some particular time with the stendard for
the plece at that time in the light of the evidence then available, If it were
possible to specify completely and in an operationally definite and verifiabdle
sense the standard of quality for things of a given kind, and if it were poes-
sible to specify the operational technigue that would determine with certainty

whether or not the quality of a given thing was that specified, the prodlem of
judging would be routine in nature.

Siblpo

But neither of these operations is pos-

Hence in judging the quality of product, we must take account of the

fact that a standard cannot be specified in this rigorous sense and that the
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practical standard of quality 1is determined not alone by written specifications
of the quality characteristics prior to the making of 2 particular piece of pro-
duot but also by natural law, authority, custom, and precedent, existing at the
time the particular piece of product is being judged. In other words, the gual-
ity judge is not, as it were, handed a standard of quality already made with
which to compare the quality of a given plece of product. Instead he is only
handed the stones with which to build such a standard. Through his interpreta-
tion of specifications, custom, precedent, natural law, and authority, the qual-
ity judge in a sense gives operational meaning to the standard of quality in
much the same way that a judge glvés operational meaning to the law of the land,
wvhether it be statutes, custom, precedent, or constitution, ,

Obviously, therefore, before a quality judge may render a judgment of either
type JA or JB, he must "determine" the standard that is to be used, But what is
there to guide such determination? It goes without saying that he is not free to
act as he pleases. In what follows we shall see how the acts of the quality Judge
in determining the standard depend upon: a) The intent of the standard, b} The
nature of the binding force that the standard is presumed to have upon those con-
cerned, and o) The available source or sources from which a standard must be de-
rived.

To begin with, we shall consider the nature of a standard of quality as a
means to an end, as this will give us a background for considering in turn the
binding or constraining force of a standard upon éhe acts of those making use of

it and then the origin of a standard in natural law, authority, specifications,
custom, and precedent,

STANDARD AS MEANS TO AN END

Dr. Gaillerd of the american Standards issociation recently defined a stand-

ard as: "A formulation established verbally, in writing or by any other graphical

uethod, or by means of a model, sample or other physical means of representation,

to serve during a certain period of time for defining, designating, or specifying

certain features of a unit or basis of measurement, a physical object, an action,
4 process, a method, a practice, a capaclty, a function, a performance, a measure,
an ar

rangement, a condition, a duty, a right, a responsibility, a behavior, an
attitude, a Goncept, or a conception,"



This definition stresses one important characteristic which is commonly at-

tributed to a standard, namely, that it is something fixed. The definition of

standard here 1s very broad indeed; it would seem to include the rules of math=-

ematics and formal logic, the rules of syntax of a language, and even legal sta-

tutes. In fact, it also includes social mores and customs, All of these in some
way cr other satisfy the condition of being established for a time in one or the
other of the ways specified in the definition. 1In fact, social intercourse is
made possible only through standards in this broad sense.

Perhaps the earliest conceived end to be attained in the process of stand-
ardization was that of attaining a certain more or less fixed order so that one
might know, as it were, where one was at any time, We needed to have from the
very beginning of soclal experlence a more or less fixed meaning to symbols or
words. In order to avoid utter confusion it was early recognized to be neces-
sary to maintain a certain status quo. Typical statements of objectives ex-
pressing this end found in the literature of standardization are to stabilize
production, eliminate purely traditional practices, eliminate indecision in pro-
duction and distribution, placé competition on basis of essentials, protect
buyers,and decrease litigation. 4 standard from this viewpoint is comparatively
fixed and judicial interpretation of the standard must stress the significance
of the past. It is an instance of the type, "If it is good enough for father it
is good enough for me".

The first national standardizing society was formed in 1901 and since that
time twenty-four others have been formed, most of them shortly after the Great
War, The literature on the subject would seem to indicate that the most in-
fluential objective at that time was economic in character. Witness, for example,
such objectives as: to decrease indirect expense, reduce expense through decreas-
ing the variety of necessary tools, reduce investment, increase output of workers,
make selling easier, make possible more efficient and more economic design.

As soon, however, as engineers began to stress the economic advan..ges of
establishing standards of quality, they sensed the necessity of allowing for a

comparatively rapid change in factors affecting the economies to be attained

through a fixed standard, To secure these economies it was necessary to maintain
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a certain degree of fixity but at the same time 1t was also necessary to allow
for ohanges. This was particularly true in the light of the rapid development

in production processes and types of material, where the economic situation might
ohange over night. As a result, judicial interpretation of standards established
for the purpose of effecting economies had to lay more emphasis on discretion

and less on the fixity of the rule or letter of the written specification than

it d1d when the standard was primarily considered as a means of maintaining the
status quo.

It was not long, however, after this comparatively recent beginning of the
expunsion of the functions of standards of quality that other than economlic ad=-
vantages began to be stressed in the literature in such statements of objectives,
for example, as: to stimulate research and development by bringing out the need
of new facts in order to determine what is best and to make possible a higher
average standard of living. Such expressions are but symptomatic of the recog-
nition given by engineers in recent decades to a broader interpretation of the
soclal objectives of mass production; of the attention being given to the pro-
blem of harmonizing and satisfying the many wants and interests of a group rather
than laying emphasis upon one want, such as maintaining the status quo or secur-
ing economies of production, to the practical exclusion of others. Within recent
years we are cowing more and more to think of standards as a means for hermonize
ing and satisfying the greatest number of human wants in a given group at a mini-
mum of cost, Certain companies, for example, operate under an expressed poliecy
of attempting to give a quality of product which is adequate, satisfactory, de-
pendable, and economic from the viewpoint of all concerned., 1In the attainment
of such a policy it is obviously necessary to have the advantage of the estab-
lished order provided by standards and the economies that accrue through stand-
ardization but the advantages of order and econony must be considered in the
light of other wants.

¥hereas 1t was necessary in order to attain the economic end to lay greater
stress on discretion and less on the fixit& of a standard than it was in order to
maintain the status quo, so likewise in order to attain the harmonization and

maximum satisfaction of human wants imposed by many production policies of today,
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we need give further emphasis to discretion and still less to the letter of a
previously established standard. In other words, with the growth of the end to
be attained by quality standards from the simple maintenance of order and the
status quo to economles of production and finally to a quality that is satis-
factory, adequate, dependable, and economic, there has been a corresponding de~
crease in the stability of the 'end which must be given due weight in the Judiocial
interpretation of standards of quality. Not only must allowance be made for the
rapld development of new processes of production and the development of new ma-
terials, but also for the rapid development and change in the wants of any given
group.

As a basls for our further consideration of the nature of the binding force
of a standard and later for our consideration of the origin of e stondard in
natural law, authority, specification, custom, and precedent, we shall assume
that a stendard of quality for a given kind of thing consists of the magnitudes
of those quality characteristics of the thing which are necessary and sufficient
in order that the quelity 6f the thing shall be satisfactory, adequate, depend-

able, and economic from the viewpoint of those concerned with the standerd.

THE BINDING FORCE OF A STANDARD

The existence of a standard of quality for a given kind of thing implies a
certain responsibility on the part of producer and consumer to abide by it. If
this were not so, the standard would have little practical significance. To
begin with, it is desirable to distinguish between the way one is oconstrained to
act by the force exerted by somerexternal agency, whether human or otherwise,
independent of one's own experienced interest or volition, and the way one 1is
constrained to act ig accord with one's own interest and volition in the light
of one's understanding, knowledge,and belief about the external world. In the
one case the binding exists even though it be not willfully and gracefully ao-
cepted and in the o£her case the binding exists only when accepted. an example
will help to clarify the distinction. If there reelly exists a natural law cor-
responding to the first and second laws of thermodynamics then a perpetual motion

machine is impossible no matter how much we will or desire to have one. The fact
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ow with certainty that these 1aws are really laws of nature,

is that we do not

The degree to which we willfully pind our acts in accord with these laws depends

upon our degree of belief in the laws. There are, of course, some whq_every year

try to patent perpetual motion machines. The following discussion is limited to

s consideration of the willed or accepted binding. There are at least four kinds

of accepted binding force to which attention need be given in the consideration

of stundards from the viewpoint of Judging quality: a) natural law, b} authority,

o) individual interest, and d) group interest.
Perhaps all of us have a certain belief in the fixity, order, and uniformity

of the external world in which we live, We customarily admit the limitations of
our human efforts to ward off death indefinitely, to build a perpetual motion
machine, and to do a multitude of other things. We are bound, as we say, to fol-
low the "laws of nature" be they physical, psychological, economic, or any other.
In the next section, we shall consider the ways in which belief in natural law
binds us in certain ways to conform to certain standards. We shall observe, how-
ever, the importance of the fact that the man-made nature of natural laws as
stated has the practical effect of directing our attention away from an objective
nature to the knowledge of nature possessed by the individual and the knowledge
common to the group. Natural law is not something sticking out in the world that
each und every one of us perceives with ease and certainty. Hence one cannot
"prove” to one or more others the binding of a natural law in standardization
until the others are convinced of the existence of such & law and then only to
the degree of this belief or conviction. 1In rendering a judgment about gquality
in respect to a standard the quality judge must therefore take into account that
it 1s not the citation of a natural law that is binding upon willful or inter=-
ested acts but the belief in this law on the part of those bound and that this
belief may be either rational or irrational or a combination of the two. In
other words, the accepted bindingness of cited natural law upon an individual

or group derends upon the belief in the validity of such law on the part of the
individual and group.

Let us now consider the binding force of authority sanctioned by society at

1 .
arge Such authority may be legal, Potentially legal, or simply that of some
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institution of society, such as a caurch, Assume for the moment that there

existed a sovereign power in the group interested in a given standard such that
a specification issued by thie sovereign agent either could be made binding by
force upon every member of the group, or was accepted as binding by every member
of the group. Obviously the judieial findings of the quality Jjudge would in the
end have to be acceptable to such a sovereign power; Judicial interpretation of
a standard in terms of specifications, custom, and the like, would therefore have
to be made in such a way as to be acceptable ultimately to the sovereign author-
ity. To be mbre explicit, suppose there existed a group such as a national or
international standardization body that had sovereign authority to fix standards,
The viewpoint of the quality judge would always have to be directed toward the
intent of the standard as fixed by such a group in much the same way as a Jjudge
in a legal dispute in certain political systems must look to a king or parliamen-
tary body for ultimate approval and sanction of his findings. But today there
perhaps exists no group having sovereign authority in this sense in the case of
guality standardization in mass production. 1In fact, even in political systems
acceptance of sovereign suthority as such would appear to be on the wane. The
significant point to be noted for our present purpose is that the ultimate souroce
of accepted authority is the group interest or, perhaps better, the common in-
terests of the group. For example, it may be argued that insofar as the laws of
a political unit or state are concerned today with the attainment of the harmon-
jization and satisfaction of human wants, standards set in this way should be ex-
pected to be pretty much the same as those determined by the interests of the
group - the ultimate sanction of the standard is not in the penalties lald down
by laws nearly so much as it is in the evolving habits, opinions, interests, and
emotions of the members of the group.

It may be justly argued that the last three aspects of constraint are hope-
lessly confused one with another in any given case, For example, it may bde
argued that one's personal interest, whether he be producer or consumer, in hold-
ing to a standerd with the expressed intent of bringing satisfaction to others
is in fact sanctioning the standard simply because he believes that this is the
only way in which he himself may obtain certain advantages. Likewise, it is to
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be expected that a producer must give attention to ways an-d means of satisfying
the wants of others if he is to maintain the good-will so necessary in disposing
of his goods, In turn, it is to be expected that the consumer must in certain

instances be satisfied with taking something that the ma jority wants in order to

attain the economic advantages of mass production. ¥hy then 1s it desirable from

the viewpoint of judging quality to differentiate between th
and particularly between that based on individual interest and that

ese sources of bind-

ing force,

based oa group interest?

4t least one important reason is not hard to see. The individual interest

1s, broadly speaking, the activating element in bringing about a more or less con~-
tinual ochange and improvement in a given standard, whereas ‘the group interest
serves as a constraint under which individual interest must operate. Individuel
interest helps to keep standardization from falling into a rut: helpsin guiding
the action which results in standards of tomorrow which give greator satisfac-
tion and harmonization of wants than do the standards of today. But on the whole
standards of today are physically far more complicated and involved than were
those of yesterday. Progress depends to a large extent upon the element of change
and in order to bring about this acceptable change the producer, for example, may
be bound to hold more rigorously and to a more involved standard than would at a
given time be demanded by the wants of those to whom he wishes to bring satis-

faction or by the authority sanctioned by the group.

ORIGINS OF STANDARDS OF QUALITY

As a starting point, it will be helpful to consider briefly the meaning of
quality as it will be made the basis of what follows, We shall distinguish be=-
tween the following three types:l Type I - Those quality characteristics which
make a thing what it is independent of human interest or volition; Type II -
Those quality characteristics which characterize a thing A in relation to another
thing B us a part to a whole and independent of human interest or voliti-on; Type

111 - Those quality characteristics which make a thing wantable by some one or
more persons,

leThese types of
quality were discussed in more detail in a paper, "Some Aspect
of Juality Control"n, Mechanical Engineering, December, 19341.) per poets
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It is necessary to note that the quality of a thing in this sense is that

which characterizes the thing throughout its life. In what Sense then can we

speak of the quallty of a thing, such, for example, as a relay, fountain pen, or

any manufactured article, at any stated time? Thus what does it mean to say that

my fountain pen 1s one that operates easily, gives a steady flow of ink, and does
not sceratch the paper? In more general terms, what does it mean to say that the
guality of a thring is suchtland such? ' In the case of my fountain pen, my Judgment
that "it is one that, ete.,™ is based upon my past experience that it has under
certain conditions and at same time or times in the past operated easily, given
a steady flow of ink, and not scratched the paper, I imply by such Judgment that
under certaln conditions and at some time or times in the future my pen, if used,
wlll operate easily, and so on. In much this sense, the judgment that the quality
of any thing is such and such is from a practical viewpoint eguivalent to a Judg-
ment that it will be such and such. Moreover, such a judgment 1s based upon cere
tain evidence obtained through certain operations on the thing or similer things
in the past end implies that certain experience will result if certain operations
ere carried out on the thing in the future. From this viewpoint, the understand-
‘i.ng of a statement or judgment about the gquality of a thing necessitates that we
treat it as a probable inference about potential experience that may be expected
if one operates on the thing in certain ways and when each inference is based
upon evidence or experience derived from previous operations on this thing or
similar ones, Hence we shall consider first the origin of standards of quality
in natural law or the uniformities of nature belleved in as relating past to
future experience,
Natural Law

Without the existence of uniformity in nature there could be no standards.
However, a fundemental characteristic of natural law of immediate interest is
that to a certain extent it is man-made and is not certain, that 1s to say, the
formulation of natural laws depends upon apriori concepts as well as the exper-

iences of humen beings. Such laws in practice are but approximations to the laws

or uniformities which scientists tacitly assume to exist. It follows that the

statement of a law amounts to a probable inference based upon certain specifio
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. c isi-
evidence and as such is open to revision on at least two counts: a) the acquisi

tion of additional pertinent evidence, and b) the discovery of an error in the

formal proccdures constituting a part of the generally accepted inductive proces-

ses of arriving at a probable inference.

The evidence upon which laws fix poundaries to attainable qualities of the
first two types is that derived from the natural sciences, particuiarly physics
and chemistry, whereas the corresponéirng laws determinix{g the wantableness of a
thing are derived not only from a study of physies and chemistry but also from a
study of psychology, physiology, and other sciences, involving the human element,

From the viewpoint of judging quality, we must, therefore, consider two
occnge,uences of the accepted fact that our knowledge of natural law is probadble
only: a) in the procesas of gollecting evidence the quality judge discovers cer-
tain aspects of natural law which effectively shape the objectlive standard of
quality, and b) the quelity juége must allow for the fact that the accepted bind-
ing force of man-made approximation to natural law depends upon the belief in the
validity of the law. Tnis is particularly true in the case of economic and socisal
"laws", for example, although the same is true tc a lesser degree only in the case
of other natural laws.

Now, in accepting the policy of attempting to make a thing whose gquality is
satisfactory, adequate, dependable, and eccnomic, we tacitly assume that there
is a set of, let us say, mz guality characteristics of magnitudes 21, 22, oo
k:i,...zma, characterlizing the objective standard which would harmonize and maxi-
mize the satisfaction of the wants of a given group of people. It is this set of
values of these characteristics which is assumed to be fixed by real natural law

and which it 1s the aim of research, development, and design to be able to specify

prior to the start of production, Obviously, however, such a set of ideal char-

acteristios ocan only be approached as a goal. Qantity production cannot wait
until such a set has been discovered and made a part of a specification because

to 4o 80 would mean that production in every case would have to be postponed in-

definitely, This is true not only because of the uncertainty of our knowledge

r .
of effecting the best means to that end but also because research, development,

and design engineers findg it necessary to introduce modifications in their



original specifications as new evidence is brought to light through research in
the natural and social sciences,

‘The point now to be considered, however, is that such needs for changes in
specifications and accepted standards of quality arise not only from the evidence
obtained in research proper but also from that uncovered in the process of Judg-
ing quality in the light of evidence accumulated in the vrocess of produotion and

inspection and in the adjudication of complaints., It goes without saying, per-

haps, that one of the very practical ways of detecting the failure of an apparent-
ly accepted standard of guality to satisfy the one who makes use of the produot

is the evidence brought to light in the study of complaints. There is, hosever,

a more important although perhaps less generally recognized limitation imposed
by nétural law which falls pretty much within the domain of the vuality Judge
to translate into requirements of a standard of quality. We cannot meke things
identically allke one with another in respect to any given characteristic; pre-
sumably there is a 1limit to which we may hope to go in removing the causes of
variability of a given product made by a given process. In other words, there
is a 1imit bevond which we perhaps cannot hope to go in controlling variability.
There 1s also another 1limit of interest in the control of variability, namely,
the 1limit beyond which it is not economic to go in a given case, These two
limits, of course, are for the most part independent of interest or volitlon.
There is, however, also a third limit which is of importance and this depends
upon the human element, namely, the limit o the range of variation that will

in any way influence the wantability of a thing.

For the most part, evidence which is pertinent to the determination of the
first two kinds of limits arises in the production and inspection of product -«
in other words, comes from the data which the Judge of quallty must accumulate
in the process of judging quality. It is but reasonable, therefore, that the
guality judge should make use of such data not only for the purpose of Judging
the particular case at hand but also for the purpose of helping to establish the
economic or desirable degree of control of the variation in quality about the
aimed-at value. Again, in the study of causes of complaint, information may be

obtained which may be valuable in helping to fix the limit of variation in the
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thysical quality of a thing from the viewpoint of 1ts waentableness, particularly

as evidenced by sensory experience. In general, of COUrSe, wantableness, partic-‘

ularly in the case of new product, is often nod dependent upon what the trained

experimental psychologist or physicist fixes as the minimum detectable differ-

ence. Por a time at least a much wider variation will pass unnoticed from the

viewpoint of wantableness and hence from the viewpoint of & user of a thing 1t

would not be economically desirable to control the limits of variation within a
narrower range than that thus determined.

Now, let us pass to a oonsideration of the nature of the binding force of
man-made natural law upon all concerned with a given standard. Just as we
noted in the beginning that 1t is likely that everyone would admit the binding
of what 1s accepted as natural law, it is also reasonadble to belisve that the
majority, at least, would agree as to what is to be accepted, if they had common
training and had given due consideration to all evidence upon which a given law
{s based, Obviously, however, it is not feasible, in general, to'attain a
binding upon the basis of a common understanding and interpretation of all pertin~
ent data., Such binding as does exist perhaps must arise upon the acceptance of
those who make or state the man-made natural laws as technical authorities. More
often, however, it 1s likely that the binding force of a standard fixed in terms
of natural law upon the ma jority will be in terms of the reasonableness of such
a standard in the light of more or less common evidence pertinent to the standard
rather than upon all of the evidence which an experienced technical authority
night make the basis of his decision, Hence, it may come about thét the common
acceptance of judicial findings will depend more upon the proper choice of the
simpler facts than upon what the trained specislist would consider to be the
more welghty although more complicated evidence, It is important, however, for
the quality judge to keep in mind that what would be acceptavle %Yoday on such
a score 1is likely not to be acceptable tomorrow when the common store. of pertin-
ent evidence is greater. Hence in a certain sense the quality judge, if he is
to allow for growth, is bound to consider the whole of ‘the evldence even thoﬁgh

for acceptance by the ma jority at the moment he need consider only a part.
Authority

In general the group of people interested in any standard of quality
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constitutes a part o_f a larger group bound together in some political uait feod-
eral, state, or otherwise. Each such political unit has its laws and rules of
action, some of which apply directly, and others indirectly, to standardization,
In other words, legislation by duly constituted bodies, both political and othere
wise, has in many countries and over a long period of time constituted one souroce
of standards of quality. aAs in our consideration of natural law as a source we
chose the viewpoint of a quality judge, so here too will the same choice be made.
That is to say, no consideraticn will be given to a critical appraisal of such a
source except as may be helpful in judging quality under conditions where a legal
-standard is provided.

To begin with, let us consider the significance of the gonerally accepted
binding force of law in the political unit fixing a standard of quality. Take
first the case where authority is accepted as a consequence of a postulated
divine right of a monarch to make law. The judgment of quality under such a
condition would in the last analysis have to be acceptable to the monarch or his
duly appointed agent. Under such conditions the accepted binding force of natural
law wbould even be secondary to that of the law of the monarch. On the other hand,
if we consider law not as an end in itself originating from a source on high
whose authority is accepted without guestion but as a means to an end, the whole
aspect of the problem of Jjudging quality is changed. For example, 1f we choose
ﬁhe soclological end of law, current since the beginning of the twentieth century
expressed by Dean Pound of the Harvard Law School a%‘;he attainment of harmoniza-
tion and maximization of the satisfaction of human wants, then the aimed-at stand-
ard under law would be that fixed by natural law in muc_l; the way we have already
considered, Whereas a legal standard under the concep%f divine right or other
sovereign power must be that acceptable to the monarch or legislative authority,
a legal standard under the sociological concept of the end of law expressed by
Dean Pound is one acceptable only in so far as it is rational or reasonable in
the light of natural law as understood at tﬁe time by the majority of those con-
cerned with the standard,

Omitting any discussion here as to whether or not it is feasible or even de-

sirable, if feasible, that legal statutes fix standards of gquality, let us accept
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e been made soO tO fix them. There are at least four

the fact that attempts hav
y difficult to fix a standard by statute

important reasons why it is exceedingl

that might not later be Judged in a legal court as unreasonable, assuming, of

lace, it is not feasible
course, the sociological end of law: a) In the first place,

e -
to discover with certainty those quallty characteristics (the 4's of the pre

vious section) which would characterize the lideal goal. Hence new results of

research obtained after the statute was passed might give rise to a need for

change in the statute. b) Even though it were possible thus to specify the

1deal uality, it still remains an exceedingly difficult and uncertain task

(ss will be exemplified in future sections) to specify, at the time the statute
is pussed, definite and verifiadle inspection procedures that will give a de-
tulled desoription of the conditions under which acceptance of product is for-
bidden or allowed. o) It would be practically impossible to establish at the
beginning and once for all the economic tolerances that must be allowed because
of the existence of unknown causes of variation which must be left to chance,
d) Because wants as well as means of satisfying wants are constantly changing,
there is a continual need for considering the desirability of changing a stand-
ard,

an important point to be considered in lay judging of quality in respect
to conformance with legal standards where they do exlst is that there is great
room for legal interpretation of any such statute particularly if the sociologi-
cal end of law is the one accepted. In fact, such a statute is likely to be
pretty much what the legal judge interprets it to be in the light of available
evidence. Hence the lay judge of quality must often look to court decisions
and interpretations for guidance in 8iving definite operational meaning to a
legal standard of quality when it does exist, in order that his decision may
be in terms of the standard as it would be interpreted by the legal judge. 1In

8o doing, however, the quality Judge effectively helps in shaping the standard

of quality,

Specification

Since 1900 and particularly since the end of the World War, the most im~-

re
portant source of standards of Quality has been that of specifications made and
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approved by industrial groups. Within this short period of time, many national

and international standardizing bodies have been formed. Throughout this period

there has been a rapid growth in the development and use of specifications by

separate organizations. In this section we shall consider briefly certain chare

acteristics of a speciflcation of particular interest from the viewpoint of
judging quality. In particular, we shall consider the important part played by
a quali'ty judge in giving effective meaning to a specification and shall consi-
der the sources to which a judge of quality should look in order to determine the
binding of a specification.

First let us consider what it means to specify the quality of a thing in
general. For convenience let us assume that for a given thing there are my
quality characteristics, Xj, Xz, ¢oo X4, oes Xml, of the first type; mg quality
characteristics, Y1, Yp, ocee Yy, cee sz, of the second type; and m3z quality
characteristics, Zl’ Zz, .... 'i’ voe st, of the third type. In order to give

operationally verifiable meaning to any one of these quality ocharacteristics, it
is necessary to specify four kinds of operations and in addition to specify the
limits within which the observed results of these four operations should llie,
Thus for Xj; we have:

l. Specify the method of perceiving or measuring
the quality characteristic,

2. Specify the number n of repetitions to be made
of the operation of perceliving or measuring
under the ssme essentlal conditions.

Sxi = 3. Specify who is to percelve or measure.

4, Specify the method of analyzing the results of
the n repetitions,

5. Specify the limits within which the observed

results of the previous four operations should
lie.

Similar expressions hold for any Y§ or Zj. As previously noted, the ideal speoci-
fication of the quality of a thing would state the necessary and sufficient veri-
fiable operations to describe that gquality which is satisfactory, adequate, de-
pendable, and economic. Such a quality characterization obviously extends through-
out the life of the thing. Fundamentally, this would require an indefinitely ex-

tended specification even if we assume a comparatively small number of gquality
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characteristics to be necessary and surficient, and one that could not be veri-

fied except by examining or operating on the thing throughout its life in a pre-

soribed menner. In practice, therefore, it is customary to specify certain re-

quirements whioch a thing is supposed to meet up to the time that 1t goes into
service. Of course, some or all of the specified X's and Y's might be those 1in
which the consumer interest centers but in general they are not those directly
sensed or experienced by the consumer but rather those which serve to character-
1ze a thing physically. Witness, for example, the difference between those
quality oharacteristics used in advértising an article and those used in techni-
cal specifications,

An important fact to keep in mind is that even though the quality of a thing
satisries the tecanical specifications of the form Sy; and Syy, one cannot be
certain that this guality will be such that it will prove satisfactory, adequate,
dependable, and economic. All that an englineer can do in preparing a set of spec~
ifications is to choose that set which upon the basis of his interpretation (or
the interpretation of a certain group) of the scientific evidence available to
him (or to the group) at the time, constitutes grounds for a high degree of ra-
tional belief or probability that the quality of things which satisfy these re~
quirements will also be found to be satisfactory in service. In other words, two
factors must be considered, one the evidence E availgable at the time, and the
other the degree of bellef or probability based upon such evidence. Obviously,
this probability may change with increase in pertinent evidence which may come
about either tarough the process of continued research or through the information
attalned in the course of production and inspection as well as in the analysis of
complaluts., It is therefore necessary to recognize that specifications adequate
upon the basis of evidence available at the time that they were written may not
be similarly adequate upon the basis of information made available in the course

f
of production, inspection, and use. Under these conditions, there are at least

ri
ve ways in which the quality judge effectively plays an important role in help=-

ing to fix or shape standards of qQuality:

a, In
Judging whether or not a piece of product shall be accepted or re-

ected .
J » the quality Judge must take into account, in accord with the assumed



-17 -

policy objective or prodgction, any evidence which may have come to hand, partiocu-
larly in the processes of production, inspection, and analysis of complaints, in-
dicating the present speciflcations to be incomplete in that they do not include
requirements on certain variables which it seems desirable to control. Quite
naturally such requirements will sooner or later find their way into specifica=~
tions, but the qua‘lity Judge must, insofar as possible, act in accord with what
he considers to be potential changes 1f the policy of accepting only quality
that may reasoaably be expected to be satisfactory, adequate, dependadle, and
economic is to be met. In other words, the quality judge must fill in the gaps
in existing specifications in so far as new evidence obtained since such speci-
fications were written would indicate to be reasonably desirable.

be If the guality judge is to accept the theory that a specifioation is but
a means tc an end and is to take account of the fact that the Justification of a
specification rests upon an ever-changing body of evidence, 1t is necessary for
him to use discretion in judging quality of product to be either acceptable or
rejectable upon the basis of specifications alone. In other words, certain non=
conformance cases may arise in respect to specified quality characteristics which
may have under certain conditions little effect upon the experienceable quallity
of such equipment in use. 1In such a case it may likely be uneconomical on the
part of all concerned to reject such product. Such action on the part of the
quality judge is not, as it were, ignoring a specification but rather making a
judgment upon evidence which was not available at the time the specification
was written,

6. If any one of the four items in SX1 and Sy; are onitted in the written
specification, it is necessary that such be supplied by the quality Judge. For
example, specifications sometimes simply state that some quality characteristio
such as mass, length, capacity, resistance, or the like, shall lie within certain
limits. Such a specification is incomplete upon the basis of the first four
counts: it does not specify the method of measurement; the number of repetitions

of the measurement; the one who is to make the measurements; nor the function of
the measurements that is to be within the set limits. aAnother typical fallure of

a specification to be definite is jllustrated by each of the following requirements
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” "
taken from actusl specifications: ™The zinc alloy shall be 99.99% pure”, "The
spark gap shall be adjusted to .008 in.”. The quality Jjudge here mist supply

s 3 '
not only the first four types of operations but also the missing limits!

d. 1In general, the specification engineer has in mind in writing his speci-

floation the limits within which the quality of a single piece of equipment should

lie if it is to be that which he believes will prove to be wanted. True enough,

he is likely to give weight to the data constituting his previous experience of

production methods which indicates limits within which variability may be expected

under production, Obviously, however, such evidence is likely to be very meagre
indeed as compared with the cumulative evidence obtained after production starts,
Experience shows that there is an economic limit to the allowable variation in
the quality of product turned out in a gliven process. In other words, it 1s often
focund that it is more economical to discover and eliminate assignable causes of
variation of quality than 1t is.to leave these in the production process and re-
Ject that portion of the product that does not meet the required limits. The
quality Judge has an important rdle to play in devising techniques which will in-
dicate the presence of assignable causes and of using these in helping the pro-
ductlon department to establish economic control limits which serve as standards
for future production.

8. de now come to what is perhaps the most important r8le of the Jjudge of
quality in giving operationul meaning to a specification. Even though an opera-
tionally definite and verifiable meaning of quality is given in the specifica-
tion, there ure two reasons why it is often necessary to resort to sempling in
orier to determine whether or not quality meets the specification: a) it is
of'ten uneconomical to give 100% inspection, particularly where defective parts
would be weeded out in final assembly or at the time of installation, and b} it
s often not feasible to glve 100% inspection because of the destructive nature
of the method of verification of the quality, as, for example, in testing the
tensilc strength of materials and the blowing current for fuses, In such a case

the quulity judge must supply an inspection specification which will insure the

following two things: 1) that a satisfactory amount of data or evidence will be

accumulated upon which to render judgment as to the nature of the quality of the
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unsampled portion of the lot, and 2) that an operation will be indicated to deter-
mine whether or not it should be rejected whenever the degree of belief in the
satisfactoriness of the unsampled portion of the lot upon the basis of evidence
thus accumulated is insufficient to justify the acceptance of the lot. The ques-
tion, How much data?, depends in general upon the degree of economic control of
quaelity previouély obtained and hence the inspection operation specified must be
such that it keeps abreast of the continual supply of information obtained in

the process of inspecting product if such an operation is to give adequate as-
surance of quality at a minimum of coste.

We are now in a position to turn our attention to a coneideration of the
nature of the binding force of specification. In the first place, a specifioa-
tion may be made the basis of a contractual agreement between two parties, in
which case it takes on certain legal as well as moral binding force characteris-
tic of a contract. ~One of the conditions usually assumed for the validity of a
contract is that the two parties to the contract be cognizant of the contents
thereof. Of course, in many instances specifications of gquality are extremely
involved from a scientific and engineering viewpoint and hence it is to be ex-
pected that parties to a contractual agreement involving highly technical speci-
fications of quality must be capable of arriving at a common meaning of such
specificationss This limits the field in which technical specifications may be
made the basis of valid contracts. . The second source of binding 1s, of course,
the requirement that the quality accepted as meeting the specifications be Judged
in the end as sastisfactory by those making use of the product., In this cuse, how
ever, we should note that the binding force is not so much that requiring that
the quality of product meet the specifications as it is that requiring that the
guality be found in the end to be satisfactory by those making use of the product,
In this case, however, it must not be overlooked that there is a growing tendenoy
on the part of the majority of users of most kinds of goodsto place reliance upon
the judgment of men or groups of men whom they accept as being technical authori-
ties, such,. for example, as nafional or international standardizing cormittees.

In the third place, as previously noted, a producer is sometimes bound be-

cause of his own future interests to adhere to a specification even when such



- 20 -~

adherence would not be demanded at the time by those whose wants the quality is

supposed to satisfy. For example, the appreciation of high quality often comes

through experiencing high quality. " One who has never heard what a technician

would consider to be good music, good quality of radio transmission, good quality
of telephone transmission, or good gquality of some musical instrument, might never
have the desire to experience such. Progress, therefore, often comes by living
up to a specification of gquality even beyond the limits wanted by the majority of
those concerned at u« given time, In other words, the producer's personal interest
is often more binding than either or both the bindingness of a specification made
a part of a oontractual relation and the immediate interests of the consuming
group, if he 1s to lead the way in evolving standards that will later be wanted
by the ma jority.
Custom

4ll of us are more or less creatures of habit; all of us are more or less in-
fluenced throughout life by the hablts and the common methods of acting of those
around us, de early learn that society always takes a revenge of one form or
another for a breach of any of its common ways of acting and hence as members of
any group we feel more or less bound to foilow the conventlons of that group.
For example, in our methods and meens cf communicating one with another, we are
bouné to a lurge extent to the customary use of symbols, either written or spoken,
Even the meaning of a written specification of quality so far as the majority of
a group or soclety is concerned inherently -d.epends V0 a large extent upon the
customary interpretation of words and other symbols used therein. It is to be
expeoted that ocustom should play a part in the production of sténdards. Thus a
long while before the development of written specifications of standards of quality
there existed unwritten standards, as it were, fixed by the custous of certain
groups. at léast the meaning of certain words was sufficiently common to members

of a group to enable the interchange of goods.

#ith the development of mass production practices first introduced in the

eighteenth century, there has grown up an ever-lincreasing appreciation of the

economic advantages to be attained by securing a high degree of uniformity in

the quality characteristics of a given kind of thing, It is significant for
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what follows that there exist at least three ways in which customary quality may
differ from specified quality in such a way as to constitute a part of the stand-
ard which is inherently binding upon the &roupe.

In the first place, a given kind of product produced over an extended period

of time in considerable quantities may exhibit a uniformity in quality character-

istics not specifically expressed in the specifications of the form 3x1 and
Syi. In the second place, one or more quality characteristics may be specified
to have magnitudes lying within a definite range al though experience has shown
that over a certain period in the past in which many pleces of this kind have
been produced the magnitudes of the particular quality characteristics thus
specified have differed from their specified values but in a way which has been
acceptable from the viewpoint of use. For example, take the case where the pro-
duction of a new kind of product is started in which the specification of one
of the important quality characteristics, such as length of 1life, is that it
shall not be less than some specified value, Let us assume that N piecces of
this kind of product have been made and put into service and that the experience
thus obtained shows that the lengths of life of these N pleces of product have
been distributed uniformly about an average length L considerably above the
‘ specified length S, Particularly if the number N of pleces of this kind of pro-
duct that have gone into service is large and if those making use of this kind of
thing come to expect an average life of approximately I, even though the specifi-
cation simply calls for a life not less than S, most pgoducers would feel bound
in certain ways to maintalin a quality not assignably less than T. 1t is quite
likely, to say the least, that some consumers of this kind of thing might feol
justified in registering a complaint if they should find in the future that the
length of life of this kind of thing was significantly lower than T even though
it did not fall below S. In the third place, even though no specific mention
is made of the fact in the specification, users of a glven kind of product may
reasonably expect that observed variability in the quality characteristics speoci-
fied should be no larger than that which for economic reasons should be left to

chance, For example, consider the class of users of a given kind of thing suob

as an automobile. If we find upon comparing notes with our nelghbors or others
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using the same make of car that ours differs from theirs in a way which we con-

sider undesirable, we are likely to feel like registering a complaint,

In rendering quality judgments the quality judge must take into account at

least these three ways in whiech custom may effectively constitute a part of the

standard of quality binding in a given case. In fact, he not only must take in-

to account custom in certain instances but in fact, as we have seen in the pre-

vious section, he must also in certain ways help in establishing custom, as,
for example, in the analysis of results of inspection and the determination of
economioc limits of variabllity,

The ultimate source of binding force in maintaining uniformity is quite
puturally the consumer's desire for uniformity, Such a common want, however,
18 in a ocertain sense potentially of legal binding in the sense that many sta-
tuteas as well us common law have their origin in custom. In any case, the
degree of binding depends among other things upon: the available evidence of the
existence of a custom; how long and how continuously it has existed; whether or
not the custom hus been peaceably enjoyed; to what extent those affected have
recsarded 1t a duty to follow the custom; and whether or not the custom in gques~
tion is consistent with all other accepted customs,
Precedent

To begin with, it is desirablc to clarify the distinction here made between
custom and precedent. Custom, as we have seen, is of the nature of an established
prectice that has more or less gradually come into existence. Precedent, on the
other hand, arises in the Jjudgment in respect to the gquality of product that has
already been produced as to whether or not it is or was of standard quality. Pre-
cedent arises, in other words, in the finding of the guality Jjudee. If it were
feasible to write specifications of guality that were ideally necessary and suf-
ficient for satisfaction, adequacy, and dependability at an economic cost, and if

it were feasible to determine with certainty whether or not the quality of a given

article met such specificuations, there would be little, if any, occasion to con-

i 5 .
slder the rdle of precedent. Since, however, this is not feasible, there are three

types of judicial findings which are important in quality control,

cuse - . . )
vuses of non-conformance with specified requirements are bound to arise where
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the information available at the time justifies the judge of quality in conclud-
ing that, under the specific conditions existing in the case, the juality, even

though non-conforming, is acceptable. Likewise, conditions are bound to arise

where, even though the quality of a given thing does conform to specifications,

it may not be acceptable. This follows at once from the fact that we are not able

to state the necessary and sufficient quality requirements. This class of pre-

cedent arlises as a natural consequence of looking at a standard as a means to an
end, rather than as an end in itself,

dJust as common law arises for the most part in the judicial reocognition,
interpretation, and formulation of custom, so also does the effective control
of custom in standardization come about through the recognition, interrelation,
and formulation of custom on the part of the judge of quality. Thus judicial
decla. - ions or recognitions of the existence of a custom constitute another
source of precedent. In quality control one of tlie very important examples is
the judicial decision as to whether or not a custom has been estahlished with
regard to the degree of variability which should be left to chunce.

4 third source of precedent is interpretation: first, interpretation of the
operational meaning of a standard even in so far as it is specified; second, in-
terpretation of the sampling technigue reguired in order to glve adeyuate infor-
mation upon which to render a judgment; and third, interpretation of the rules

of judgirg and interpreting evidence as to the quality of product,

CONCLUSION

The practical meaning and significance of a standard of quality is largely
determined by the end which it is supposed to serve in use and by the nature and
degree of the binding force or sanction accorded it by the group Interested im or
affected by the standard. The standard itself may originate in one or more of
the five sources: natural law, authority, specification, custom and precedent.
In any case the judge of quality is not handed a standard ready meade with whieh
to compare the quality of any given kind of manufactured goods - instead he of
necessity plays an important rdle in shaping and determining the stendard as

derived from these sources.

W, A. SNEWNARY'S COLLECYIRR




	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 

