leok at that title: Important Kinds of Meaning in
Quality Contrel, That's al)l Greek to me, you say. hy don't
those fellows who %alk ebout quality control have enough com-
mon mense to translate thelr technical jargon into plain
cwrraax»‘ms}.uh? ¥What they need to do is to ruoihor and
apply a :m'r age-old maxims such as: "You oan't get technisal
with the man on the street" "Use simple action words wherever
posaible™ "By all means, never use vagus or ambiguous terms",
All of which sure mml good ~ 80 simple, Just a few common
senss rules t0 follow and even Einstein should be able to make
his story intelligible to all, not to mention how easy 1t
should be for a qual.t"ey Judge to tell his simple story - that
is, if he has cne,

Now the fly in the ointment is that such maxims,
like those that tell the farmer to plant potatoes in the dark
of the moon, and tell the sellor - a rainbow at night is e
sellor's d.ciight - are g lot of plain everyday hooey. TFor
exemple, to ialk without vagueness and ambiguity to the average
man in the street is Just what you must not do if you want %o
interest him, VWhy, thet poor devil spends most of his waking
hours talkins about such thinge as life, liderty, and the pursuit
of happiness; about personal rights, constitutional rights;
about God, immortelity, the right, the good, better, best; adout

W, A. SNEWNARY'S COLLECYION




denoorats, republicens, dlctators, and so on, endlessly. 1In

tuying en R.C.A, redio, he "thinks" he is duying a "Maglo
Brain", He thinks of a Frigidaire as a "Moter Miser", He fights
%o mko.tha world "sefe for demooracy"”, and is ready to fight
any day at the drop of the hat to keep us out of "Mosoow",

That there ars a lot of things rotten in the State of
Demnark with the way a quality judge may talk is all too true,
But vagueness and da‘ai@ity are not neocessarily sins far whioh
he should be dammed, On the econtrary, the faot is that in arder
t0 de "understood” (?) by the aversge man one must often use
the same vegus, ambiguous lingo as the average msn. Wwhat a
parodox! Now, under such conditions, what we as quality
Judges need is to know when to, and when not to, talk with
vagusness end ambiguitys We need to examine the psychology of
the situation, We need to quit kidding ourselves about getting
pur teehnical idsas across to the other fellow and think mare
about getting the other fellow to act as we want him to aet, e
need t¢ approach this whole problem of meaning from the viewpoint
of what it {s that goes on in the head of the average msn that
mekes him reast as he does to spoken ar written woxds,

Enough about the poor average man. A lot of the ef-
foxt of the quality judge must be Qirected toward eommunieating
with the techiniosl men and even with highbrow seientists. Must
not a quality Judgs be sble to talk without vagusness and em-
Piguity to sueh a man in order to interest him? The answer, for
the most part is a most emphatie, Nol If you try to talk to most
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such fellows in an ébamaianal way - the only way in whioh you
can talk with definitensss - they will recoil from you almost
as they would from a rattlesnake. They will pity you as know-
ing no better than to fell inte the hands of philosophers.,
Tell one of them that there isn't such a thing as length abdout
which one can talk definitely but insteed that there are only
the operstions of measuring length end he will look et you as
though you had lcet your mind, Why, he has been talking almost
all his life sbout length snd measuring it. So 4id his father
end his father's father and so on before him, "It's good
onéush for father, it's good enough for me",

Now, does a quality Judge have tothink and talk with
definiteness even when neither Mr, Average Man nor Mr. High-Brow
Pure Sg¢lentist are interested? The answer is a most emphatio,
"Yea", Some one gontracts to deliver a reel of wire with a
tensile strength of not less than so meny pounds per square ineh
or to deliver a ¢ar loed of ocal with a B.T.U. content of not
less than 80 much and the reciplent in either cese claims that
these apeeifioc clamuses of the contract haven't been met. Here
end in any one of an indefinitely large number of similexr cases
the imity Judge must know how to talk with a mesning that 1is
subjeqt to definite operational verifisation. If thinking and
acting with dsfiniteness from an operational viewpoint meke him
a phi.laae;heif instead of an average man or even a physieal
sclentist, why then he must bs a phllosopher, if he is to be
able to do his Job, (Of course, there is a possibility that



the average men and soientist both may some day throw off the
vell which blinds them in ﬁhia way to practical reslity as
they have 30 often done in the pest. Then they may point to
the philosophic aot of talking wiﬁh definite meaning as being
a sclentific ast.) But even though this day never comes, the
quality Judge must go on thinking in an operational way when
occasion demands, On the other hand, he must be scareful never
to try to bother others by telking thus definitely unless the
ocoaslion demands,

Now let us return to our set task of Aaipping into
the realm of meaning enough to see what kinds there are that
a quality Judge shduld know, To start with, it is necessary
to examine an importent ehataatorutio of all meaning. Pre-
sumably, meaning without a head to think with is impossible;
meaning depends upon the pioture in your mind. Let's exsmine
this statenent,

"Will Rogers sald not so long ago: "The greatest
aid that any man ooculd give the world today would dbe a cor-
rect definition of 'liberty'. Everybody is running around
in a c¢irole ennouncing that somedody's pinched their 'liderty®.
Now, what one olassaes as 'liberty' another might olass as
‘polisont.” Thus in his prosais way "Will" sald a mouthful ,
What a thing appear to be depends a lot on our viewpoint - on
the pisture in our mind,Toms 28 a laymen the table before me is
Just o pldn ordinary teble - something about so long, so wide,
and 80 high, somsthing yellow, hard to the touch, heavy if I



try to move it, and so on indefinitely. To me es a physicist,
the table evaporetes inte s swarm of molecules darting hither
and thither with comparatively great open spaces between them.
In each oase the semg tadle but 4different piotures,

Did you ever put a jig-saw puzzle together? Your
speed in doing so dependsa lot on the controlling pileture in
your mind slthough, of ecourse, the theory of probability
postulates that¥ a monkey eould 4o it without a piloture ir
glven enough time. Now both "experience" and "reality" ocome
to each of us in much the same way as we £it a Jig-saw puzzle
together,; We get a pieture in our heed and piock out here and
there little bite of sxperience to fit into that pioture and
thus make whaet we ¢ell an intelligible whole, An important
difference between the two cases is, however, that in real life
we don't use up all the possible bits of experience in ocomplet-
ing our pisture }as we are supposed to 4o in solving the jig-saw
puszle, In life, what we think we see depends not only on the
pieture in our head But also upon what we choose to fit 1into
that ploture. 7

Kow that we have gotten a glimpse of the essential
element of all meaning, namely, the pleture in one's mind or
the construct, as the epistemologist would say, the mxt impor-
tent thing %o mote is that there are just four different kinds
of elements that we mey choose to put into that pioture, - Just
four different kinds of elements whioch we may use in eny pilo-
ture that we have. For example, take our good old frisnd s\gar,



As a chemist, our pi'etm of sugar may be CyoHpp0y With
the C's, H's and O0's seattered about with short dashes be-
tween them four %o each C, two to each O, and one to each H,
In themselves these C's, H's, end O's are Just marks on paper
put together by a formel rule, Most of us who pay good money
for sugar %o use on our teble have never been exposed to the
formal ploture of suger or the mental gymnastios that go
therewlth, Nevertheless we "know" our sugar, It is that white
eryestalline lump that put in our coffee gives it the sweet
taste that we like, The sweet taste is a sensory experienoce
and the 1liking is a valuation experience, Of oourse, 1f we
happen to have the mind of a physioclst we think of sugar in
terms of physiocal opsrations ylelding pointer resdings. Henoe
we see, first, how the pleotwre of suger always involves gertain
opergtions and seoond, how 1t always involves one or more of
four elements, - &) just marks on paper, b) sensory experience, o)
valustion experience, and 4) pointer reading experienoce,

Now if we can stand a little symbolism we o0an soon
get off our chest a few important things that we have to say
about operational meaning,

The quality of a thing = o; (marks on paper) + op (sensory
experienoe) ¢

og (valuational experience) ¢
o4 (pointer reading experience)
L elﬁ + 0gS ¢+ o,'v + o‘x
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let us say, whave Oys 95, 04, &nd o, stand for operations,
Now the first thing to ask ourselves is: that's
wrong with this pleoture?, for thereby heangs a tale of great
importence that shofld keep us from saying somes pretty silly
things at times. The answer is that there is not enough on
the right-hand side of that equation for the quality of e thing
is slways more than is shown there. A thing is always that
whioh hes a quality as indlcated by the right-hand side and
has potential qualities of each of the four types about whioh
we ¥now nothings. Henoce we must modify our symbolism and edd
to the right-hend side elx + 08 + 05v + 0 X standing for
the great unknown with respect %0 the quality of that thing.
With this piloture of guaelity in mind we see at onoe
how nonsensiesnl itv 1s to talk about being able to define ocom-
pletely the meaning of the quality of a thing in a non-vague
manner because the unknown part is always vague. Now, there
18 another interesting point which we should keep in mind -
one may get:slong very well in life witlL a picture whioh in-
volves only one of thg four kinds of elements, Therefore, if
you are telking to someone abcut significant d4ifferences in
quality,’ﬂ' mekes & whale of a differense what kind of pieture
the man you're %slking to hes in mind, Obviously before you
oan talk straight or in e non-ambiguous menner, you eertainly
have to make as sure as you can that both of you have the same

ploture in terms of operstions and kinds of elements of
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~experience., Hereafier, in our discussions of quality we shell
sometimes use deseriptiwnames for the four kinds of plotures
in whioch meaning may de expressed. These are:
O1M + O1M = operationsl formal meening
035 + 0gS = operational sensory meaning
| ogV + OgV = operationel valuationel meening
04X + 04X = operational pointer reesding meaning.

The first of these is sometimes referred to as theory but, be
it theory or something slse, 1t 1s really that whioch makes the
wheels go round in your head and whioh in the history of soienoce
has led to importent developments, So much for the kinds of
o rational meaning that we have to know something adbout if we
are going to write speoif icetions that have a definite meening
and if we are goling to interpret them after they are nmade.

About this point, however, some people including
several loglciens and students of scientific method who ought
to know end 4o better gome up for eir with the ory: You cmn't limit
meaningful communiocation to the use of operationel meaning. To
4o so, for example, weuld be to frustrate much of the researach
seientist's apeculations, because he chatters away adout sueh
things as the other side of the moon and perpetual motion,
meither of whioch ave presumably verifiable operationally. It
is just too bad that the ons who utters such a warning dién't
take time to note that to be opaﬁaﬁonnlly verifiabdble docesn't
necessarily imply that it is feasible or even possidle to eommit
the aet of verifieation., In faet, theare are three impartant
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elasses of operations, namely,

1. Those that can be earried out at will
either now or at some future time, as is
the ease with most physical measuremsnts -

~ to= verifiable at will.

2+ Those for which the aet of verification is

problematic, as is the case in testing a

new invention, design or physieal theory

by oeruciel experiment - those prodlematiocal-

1y verifiable,

3« Thome for which the aotl of verification oen

in the present state of our knowledge only

be imegined as, for example, a perpetual

motion meshine -« those imaginatively verifiable.
These three kinds df cperstion give us plenty of elbow room
to say whet we want to say definitely.

There is, however, one more point which we should
get olearly in mind before we pass on to another kind of mean-
ing. Let us take for considerstion the pointer reading mean-
ing. It 1is obvious that the quality of a thing has certain
sontinuity, Thus the eepasity of a oondenser -;tung on a
desk bDefore you sontinues to exist in a certain sense as @
capacity. Nevertheless, as I have indicated in I.E.B. 8 aend
elmewhere, it is not humenly possidle to specify this con-
tinuity in an operational way. In other words, it is general-
1y impossidle to speeify in a definite operational way even
the simplest kind of pointer realding quality sheracteristie
over the potential 1ife of the thing, Henoce it is that there
nust always be a eertain kind of vagueness in telking adbout
quality s0 long as we remain the human beings that we are and

if we are to %ry to make our talk eorrespond to the reality
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which we think we are talking eabout. Of course, we mey, as
we do in writing inspection specifications, take a definite
operationel technigue end say tacitly, "Let's just agree to
take this mch of the real f«hins which we would like to talk
about, "

Now we are at e point where we may profitably pass
to a consideration of enother kind of meening, namely, the
meaning of & statement, proposition, or judgment of quality.
¥or example, we may say that the quality of a partioculer thing
is significantly different from the speocified standard in terms
of pointer reesdings, Here, howonr, we are implying something
ebout what we will find out about the quelity in question if we
do something to the thing or operate on it in a certain way.
In other woxrds, we ars making a prediotion or, as we say, in
our teshnicsl Jargon, meking a probadble inferenoce., Now, in
order to get at the meaning of a probable inference, two things
are esgentisl: first, we must know the technical meaning of the
statement in the sense that we lnow what kind of operations
would have to be gone through in order to verify the statement,
and second, we must have some definite operational pieture, oE
of the evidence upon which the Judgment is besed,

Hers, let us return for a moment to the statemmt
made above that in order to be understood by the aversge man
1%t is more or less necessary to ¢talk in his vague, ambiguous
lingo. Thus fer we have not indicated how we are going to make



w 1] =

sure that the ploture that the other fellow to whom we are
talking hes in mind 1s the seme as ours, In fact, we cannot
get at this pioture except through the reactions of the other
fellow. I may see red but I don't know what you see except as
I infer it from your readtions., This situation is importent

in meny ways that are gquite obvious but there is one way in
whioh 1t'i importance is perhaps not quite so obvious, It ap-
pears that God made us with human wants end in this respeoct per-
heps né two of us are exaotly alike., One of us wants oertainty,
assurance, or the like in everything that he does, and the other
is always in sesrch of novelty or newness of experience, Let us
consider from this viewpoint the use of the term "Magio Brain-
to dssarihe 4he wadie, What i3 it that the fellow who buys a
Maglo.Brain®c "Shinks” ke 1s getting? I venture the suggestion
that ﬁt lesst & goedly number of people that are influenced by
an ad eontaining the term "Magic Brain" to the extent that it
leads to the purches of an ingtrument thus deseribed, are led by
an appeal to the owp ~ the somswhat mystieal unkmown, 1if

you plesse = that must play a large part in making up any
operational mesaning that one may have of "Magioc Brain",
Literally ﬁamqnm of people a few years ago read bdooks onm
relativity. Why? Certeinly most of them could not understen:
what they resd in any definite way. FPossibly, and there are
considersble grounds for this belief, 1t was largely dus to a
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oraving for experienge of the previously unknown., +hat does
this meaen from the viawpaint of judging the reaotions of people

to statements mbout the quality of things. It meens for one

thing that we must take into acoount the faot that the incentive
to Yead e good Philo Vanoe deteotive story is taken away ir
someone g\;wu you the leading olue. If this be trus, however,
it means that many of us are so constituted that we shall never
want to telk in an operationslly definite way about the quality
of a thing from the viewpoint of specificati ons even assuming
thet we could do so with ease. Under such conditions, it would
be imposeible for consumers end producers to get together om
a definite operational verifiable specification simply becsuse
the sonsumer doesn't want to do so even though i% were possihle
to make suoh a specification, This is partioulerly trwe in the
cagse of the ultimate consumer who ocontrols in the last snalysis,
what u S8ADE-Q. Hers is an important element in this prodlem of
Judging quality that deserves a lot of consideration, - an
element whioch perhaps by its very nature cemnot be oovered by
definite meaningful specificationsitil

With % is preliminary introduction to some general
prinoiples which govern the ability to talk and act in a
straightforward definite meaningful way, we ocan proosed to talk
with better understanding in sueceeding memorenda about some
of the importent problems in quality jurisprudenee,

Maroh 24, 1936, We Ao SHEWEART
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