4y oolleagues have often confronted me with the ques-
tion: If quality Jurlsprudence is as important as you think it
is, why in the name of heaven have we engineers not heard more
about it than we have in the pest? ell, the answer to such a
guestion is not hard to discover 88 1 shall now attempt to show.

In the light of the theory and art of quulity control
as we see it todeay, thers must first come an appreclation of the
need for generally acocepted speoificstions of the guselitles of
the things wented, then an appreocistion of the need for making
things of the quality specified and then, after englneers have
squabbled long enough over trying to find out whether the things
mede have the quallty specified, 2n sppreciation of the reed for
a generally sccepted science and art of Judging quallty. liow it
took the Great ar to get englneers to appreciate the need for
national and internationsl standards. It took several years for
industry to establish the necessary stendardizing bvodles; it took
several years more for such specified astandards to become more or
less generelly soccepted, Now that producers have had several
years of experience trying to produce in accord with specifica-
tions and consumers heve had a chance to try to buy in sccord
with specifications, we ere beginning to appreclate some of the
real prcblema of Judging quality or, in other words, some of the
problems involved in trying to determine whether or not the
quality of a thing is that specified or, more importent yet,
whether or not it is that whioch is wanted. Hence 1t 1s not to
be wondered at that we ae engineers asre only now beginning to
gsense the need for a uniformly acceptable theory of quslity
Jurisprudence.

However, there is another reason why we have not heard
much about this new field of interest. That reason is simply
that the subject metter 1s by its very nature pretty much
foreign to the training end experience of the average engineer,
Hlence two consequences: It will teke some time to develop an
adequate quality Jurisprudence acceptable to the representatives
of organized societyland it will take still longer for englneers
to become familiar with it in much the same way that 1ln the be-
ginning of the history of .aw it took considerable tine for the
development of the theory end practice of lew and a conslderable
additional time for the development of the necessary practicing
lawyers. Let us develop these two reesons 8 little further.
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1. Representatives of industrial corporations, stenderdizing
bodies industrisl and governmental, technical and scientifie
socletles, and the like.
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Let us look at this matter of the time required to
make eny important headway in giving officiel status to speci-
fications. It 1s significant that whereas mass production
really started about 1787, it was more then o century - not
until 1898 - that the interest in developing generally scoepted
speclifications of quslity became sufficient to bring about the
organization of the first industrial standardizing body. 1In
feot, up to the outbresk of the Greet Wsr only one society of
this character had been formed. Betwsen 1917 and 1975, how-
ever, 24 industrial standardizing societies, either netioneal
or international, came into exlstencs.

The number of specifications issued by these vsrious
groups inereased rapidly and so soon as they had been riore or
less generally adopted and put into spplication it was but
natural to expect that questions would srise ass to whether or
not the quality of the things es manufactursd was actuelly
that whioh was specified. For example, in many instances 1t
was necessary to rely on the process of sampling to get & pic-
ture of the quallty of the produet either because of the
destructive nature of the test or because of the prohibitive
cost of 100% inspection. Greduslly more and more engineers
became alive to the faot that asasurance ss to the quslity of
the uninspected portion of the lot depended among other things
upon the sample size and the method of inspection. 1In this
way they firat begen to appreciate the need for sdopting ~ore
or less generally acceptsble and uniform practices in the
determination of sample size and the specification of toler-
ances for sampling variations and the like. It was in this
way thst some ten or fifteen years ago engineers began to
sense one of the elemental problems in the process of Jjudging
auality of product as to whether or not it was in accord with
that specirfied.

ilowever, to senss the sampling problem was one thing
and to solve it was another. In the first place, 1t took
several years to sense it and in the second place, it then
took several more years for these engineers to get in a posi-
tion where they sould talk asbout it intelligently. To handle
the problsms which arose, it was necessary to make use of the
available theory of probable inference and the theory of
statistics both of which are subjests with which most engineers
were and meny still remain to & lerge extent unfamilisr, In
fect, the theory of sampling snd the theory of probable infer-
ence are two mubjects that are scarcely touched upon in engi-
neering schools and very few engineers indeed have ever been
exposed in thelr formal ocourses of training to even the elerients
of such theory. Although a few indications of tie apprecistion
of the existence of the general problems of sampling in the
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control of quality and stlll fewer attempts to solve some of
these problemg appear in the engineering litersture since 19¢0,
it was not until the formetion of the Joint Committee for the
vevelopment of Statistlcal Applications in Ingineering and
Menufacturing in 1929 that the statistical aspect of the sub-
Ject of Judging quallity was given more or less official stetus
by seme of the important englneering sccieties.l Zince that
time simllar committees have been esteblished in “nglend,
Germany, and elsewhere, The need for such work has been offi-
clally recognlzed in both industrisl and govermment ecireles in
Indie, Poland, Roumsnia, and the U.%,.%.R. In Fngland, Tor ex-
ample, the British Stenderds Institution hes alresdy published
a monograph (1935) on the application of statistics in the
fleld of standardlzstion and the Royel sStetisticel Soclety

has inaugurated (1934) a supplement to its regular Jjournal

for the scle obJeot of treating what may be considered to be
the statisticsl aspects of quality control problems in industry
and agriculturse.

The situation as just considered illustrates how the
appreciation of the need for the solution of ths sampling
problem of Judging legged several yeers behind the introduction
of specifioations and in turn how the development of even the
more or less generally sccepted preliminary steps in the eppli-
cation of statistics lagged behlnd the sppreciation of the
problem, Here we are in 1936 and still 1t 1s true perhaps
that the .sjority of those who really need to know somethlng
about the theory of sampling in their every day quellty econtrol
work still do not know what & standsrd deviestlion means., 7sut
as already indieated, this situstlon is repidly improving.

what is far more importent, however, the sanpling
problem is only cve of the espects of the more general probilem
of judging quelitv -s has already been polnted out in previous
discussions of qusiity control originating in the Hell System.
The really difficult problem is to judge whether or not a
tning is satisfactory, edequate, dependable, and economic as
fixed in terms not only of specifications but &lso of custom,
precedent, suthority, and natural law holding st sny glven
instant. Furthermore, the cuality of greatest interest from
this viewpoint is the wentablenesas of the thing which may not
be fixed rigorously by the gpecifications of & finite number
of physicel characteristics. It is but to be expeoted, there-
fore, that even where engineers have teockled and solved the
sempling problems involved in determining the guelity of lots
in terms of specified quality ocherscteristics, they have come
sooner or later to see that the solution of such problems 1s
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1. The sponsor bodies of this commitiee are The tmerican Coclety
of Mechanicel Engineers, the imerican Soclety for Testing
Materials .along with the American Methematlcal loclety, and
the imeriéen Statistical Assoclietion., The American Standards
4Lssocietion cooperated although its orgenization 1s of such a

nature that it oould not formally act as s sponsor. ;‘l”ax




not the be-sll and end-all of Jjudging quality. lence we ure
in 1936 in respect to the broader espects of the problem of
Judging quality about where we were in 1929 in respect tn the
sampling problems involved in judging. we are, 7 hope, -t
the place, where some definite sten wlll be taxen by separute
industries, na was done 1n 1929, io cocoperate wlth some of
the standsraizing bodles In establishing the fAecessery com-~
mittee organization to sponsor a straightforward scientific
atteck upon the broader aspects of the problem of Judging
quality.

Just es in 1929 it was necessmry to go outside the
field of engineering into the theory of statistics snd mathe-~
matical probability to get the necessery techniques for solv-
ing the sampling problem, 1t will be nesessary in the present
instance to tap still other reservoirs of scientific informa-~
tion just as foreign, if not more so, to the field of englneer-
ing a8 was the theory of ling in 1928. Tor example, in
order to get an adequate baeia for rating quality it will ve
necessary to take into agccount the theory of velue and the
psychology of the wants of an individual and of & soclal group.
In order to solve the problem of dstermining when & specifica-
tion has said something in & perfeetly definite operationally
verifiable manner, it wlll be necessary not only to spply what
hag already been done in the field of the operationel theory of
meaning but also to develop thie theory beyond the point of 1ts
development now in the literature. Incidentally, some important
steps have alresdy been teken by members of the staff of the
Laboratories in this direction although this materiel hes not
ag yet been published,

Inough perheps has been sald to indicate a pretty
rational auswer to the question of the first paragraph or, in
other words, enough has been sald to show why 1t 1s that inspeo-
tion engineers are only now getting under wsy ln developing &
raticnal theory of quality Jurisprudence, :ilth the seme co-
operation on the part of industrial groups eand sclentifioc
societiesl in setting up a plan of sponsoring such a development
a8 existed in 1929 in the case of the sampling problem, we may
hope within & comparatively short time to go a long way to
provide & rational basis for judging quality acceptable to the
representatives of the organized groups involved, It will,
however, as in the case of the applicetion of the theory of
sampling in quality control, be necessary to get this genernl
theory before the many engineers who are now responsible for
Judging quality in the various industries.

M G Gk G e M M W G5 M s NR AR B M W MR Mk Ay W W en W @ w W @ e = . e

1. vhereas stetistical and methemstical societies cooperated l1n
forming the 1929 committee, in the present case we shall need
in addition the cooperation of those interested in psychology,
logle, legal Jurisprudsnce, and menagement, as well as certein
others as the developments procesd,



: Une thing guite favorable to progress is that many of
the problens Involved are so closely analogous to the siniler
legal problems of Jjudging that many aspects of legal jurispru-
dence can be cerried over and modified in the Tield of guslity
jurisprudence. Likewise, the cuality enginesr will find avell-
able for his use many important developments in the field of
the theory of value and the theory of neaning.

In considering thus briefly the development of nuslity
Jurisprudence, it is perhaps fltting to cell attention to some
of the signs of the times indlecating the importence of proceed-
ing es repldly as possible with the development and prectice of
an adeguate quelity Jjurisprudence. Ais alrsady noted, the quality
of produect that industry sets itself up to give is thet which is
wanted or, in other words, that which is satisfactory, adecuate,
dependgble, and economio from the viewpolnt of organlzed soclety.
That 1s, orgrnized society wents something end industry sets
about to satisfy these wants, Already we hear in many quarters
eriticism of industry because it fails to glve what is wanted,
because in certain cases it falls to use specificstions that gilve
adequate protestion to the consumer. In most, if not all, of
these instances, however, such oriticisms are levelled by persons
ignorant of the fundemental problems involved in the Judging of
quallty. It is not only desirable, of course, to develop as
rapidly as possible an asdequate guality Jurisprudence to acqusint
engineers therewith, but also it is desirable and necessary to
acquaint those in the key positions of organlzed soclety with
such a quality Jurisprudence in order thet it may be nade accept-
able to them &s a rational basis upon which to decide quality
suestions involving soclety, on the one hend, and industry on
the other.

W. A. SHEWHART

darch 4, 1936
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