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INSPECTION 

3 March'1$48 

COLOKEL CRAQE: Gentlemen, as you probably judge from some of our 
speakers from industry, thers were rather serious problems in the field 
of inspection during the late war. Various improvisations ':~era adopted 
during the war in an attempt to iron out'these difficulties, but in 
general they were improvisations, and we ended up with 3n inssection 
force for each technical service in the Army, &is resulted in di;lplication 
and lack of coordinetion, 

Since the vvar, efforts have been made by joint committee action 
to establish a basis for coordinat&d,5nspection and centralized 
inspection. Those are just beginning, and as I understand it, they 
are already bogged down in the matter of paper work. It seems ratiler 
appropriate, then, to go back to the basic fundamentals of inspection to 
see just what rr a are trying to do, what is our objective, in order that 
we can get on the beam and get axay from this question of ::hether we 
shall usa this or that shipping document, 

Our speaker this morning is not handicapped by any zll:~giencc to 
any specific branch of the -Armed Forces. As Assistant Professor of 
Business Managemont at the Massachusetts Institute of Technology, he is 
familiar with basic principles and fundamentals. Ho is a consultcnt in 
industry; he is author of a book "Handbook of &ar Production,lr which 
most of you,have read. He has demonstrated the ability to apply these 
principles to practical problems. This morning his subject is ItInspection, 
from the Point of View of hJanagementrl~ 

I take great pleasure in presenting to,you Professor E, A. Boyxn, 

PROFESSOK BOY.!&% Thank you, Colonel Crane. Gentlemen, 

Ny primary objective is to define exactly what is mesnt hy the 
term llinspection It and then to develop the related concept of llquality 
control,l' by showing how these technical-administrM.ve activities 
influence and are influenced by the present problems of industrial 
operation, 

Three vitalrec7,so~ warrant serious consideration of this subject 
matter: 

First, effedtive quality 
a common meeting gro'und for 1 

rol practices can be m?de to serve 3s 
and management.. iZany problems in 
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VJuality Control is an. administrative activity., It establishes 
characteristics desirable 'in a ,product, and maintains those character- 
istics economically and practically by controlling the causes of variation," 

"Inspection, on the other hand, is the agency used to bring to the 
surface deviation from desired characteristics,lt 

Strictly speaking, inspection cannot create quality, for it does 
not remove or add metal, Inspection merelsgs deviations to light0 
Thus we must advance the use of $he technical-management tool of quality 
control for the creation of conditions that produce uniformity, Con- . 
sequently, quality control cannot become, under my earlier definitions, 
the eminent domain of an inspectiongroup, Rather it becomes the 
responsibility of all parties concerned with a product, from conception, 
through manufacture, and out into the hands of the consumer. 

The Role of Inspection 

Referring to Figure I, our starting point is to consider the basic 
industrial requirements that every company must meet, regardless of 
whether they are making jet engines or shoe polisht 

Finance. The protection of the capital position of a company. 

klarket. The promotion of an adequate and satisfactory outlet for 
a company's produot* 

Eanpower. A satisfactory working force embraced with requisite skill, 
ability, 'and pride of craftsmanship. 

Materials. Correct materials at the right time and in the proper 
quantity, 

Products, The establishment of products functionally and commerce 
ially desirable and capable of ready manufacture,, 

Processes and Methodso Effective utilization of equipment and 
manpower, 

Facilities. Adequate tools for production and inspection with 
facilities for other associated activities, such as materials mrxvement 
and storage0 

Unclassified, Such as public relations, Federal restrictions, 
trade requirements, and other environmental conditions beyond the 
immediate control of an enterprisco 
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Organization 2nd Administrative Methods. 
authority 2nd responsibil.ity for,?romoting and 
each of the foregoing requirements., 

The proper delegation 
secluring coordination 

of 
Of 

The difference in character 'between industrial orgarization, even 
making the same type of product, may be-related to the manner in which 
the requirements are met., One company may be particularly proud of its 
f acifitics, another may glory in its labor relations. Still another 
m2y have a fine sales setup.. But weakness in any one requirement can 
rapidly sap the company strength regardless of ability in other fields.. 
Therefore, one management objective is balanced strength in a.11 requirements. - 

Promotion of each of the prime requirements is generally delegated 
I. to a facilitating group, for example comptrollers and-accountants,'to 
protect the expenditur e.and receipt'of income, industrial relations to 
promqte a better manpower situation, product engineering to develop 
improved products, purchasing to assure correct materials at the right 
time% special liasion groups to work with the Armed Services, and so on. 
Top management, through the proper selection andt raining of executives, 
@roper delcg2tion of authority and responsibility, 2nd establishment of 
correct administrativa methods, promL&es the free flow of information 
for the determination of policy wd its execution, This, in turn, creates 
a condition whereby service and resources are provided by the facilitzt- 
ing groups and are accepted by production. ?roductidn is primarily 
concerned with the development of form utility, resulting either in 
products shipped to the customer or rejected as waste if s‘alvage cannot 
take place* . ', _, 

. 
Naturally, though 2 manufacturing department is gra&ted.many 

resources in facilities--manpower, money, matex+&s, and so.cn7i.t 
must make certain first, of wh2t it is getting and secondly, of the 
results which it is achieving in converting the resources into snfis- 
factory products. Inspection now enters into the picture in this Tray. 
By activities such as checking (1) received goods,and mc?terials, (2) parts 
and assemblies, 2nd (3) tools,..gages, and sometimes facilities, inspection 
serves the production gro~and the company as a screening agency on 
two scores --first, that, the entering resources, for .exsmple r.28 m&erials 
an& tools, are within desired characteristics; and secondly, that the 
utilization of resources is reflected in a satisfactory.product. In 
cases whore unsatisfactory deviation'from de&r&d ch?Yacteristics are 
disclosed, inspection prevents further passage znd Qereby later and 
greater harm. At the same time the need for correction is highlighted. 

M2jor Cl2ssification.of~Inspection 

Inspection in turn can be catzlogued.:as preventive inspection 2nd 
segregative inspection. Preventive. inspection f'undzmentally calls for an 
observance of the time element and checking as .close to a source of . 
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see that Tnyone-in the quality control position has' sufficient authority 
ar?&'is provided with administrative procedure and channels to assist in 
the cooperation on quality problems, Naturally, any administrative pro- 
cedure'is supplemented by the ability of the liaison p.erson to have a 
personality and an approach that fosters cooperation. One fundamental 
pornt is necessary at this 'time in that the q,uality control official" 
should seek cures rather than culprits. Criticism..dulls cooperation. 
The method of attack involved is not so much the determination of whc is 
at fault, as it is'the education of, and cooperation with, the person 
who can render assistnncoin overcoming the difficulty, 

.’ 1.. .I 

2radtice +-Service by Quality Control. It is..often said that the 
best i-ray to make a friend is by doing him a favor0 The same idea applies 
to quality control if the group responsible can re,nder services that will 
in turn foster future cooperation and'assistande. . ..': :-' Y ::. . . '.I 

The servicos'that can be provided are many: The accoutiting depart- 
ment may be materially assisted by careful salvage reports as~ocially ', 
designed to assist in the analysis of'variance- between actual and stnn- 
dnrd costs. The purchasing depcartment can receive material benefits 
from efforts of the quality control group to work with the suppliers 
in the determination of proper specifications and acceptance of material, 
ks an illustration, during the.past war, it has been found that capable 
liaison between the supplier and,the user of material contributed to 
smoother deliveries and higher quality levels. 

@a&ice 4-4ncreasc of Service to &oduction* Too many times, poor 
quality is the result of a facilitating group; 'defaulting in its (' " 
obligation to production, As an example, one company engaged in the 
manufacture of firecarms became concerned igith the high cost of production, 
particularly with ros:Ject to assembly and fitting* The management of 
the organization took production to task even to the extent of displacing 
the existing supervision. -Trouble continued, however. A special 
investigation W.S made of the specifications. Current dra:.tings were 
rekoved from the file, and pi&es were'made and carefully measured to 
assure adherence to the blueprint, Then.the mating parts wore assembled 
and an X-ray was taken of the unit.‘ .&n examination of the photograph 
disclosed that the relationship between the,.par~s:,was entirely unsatis- 
factory and contributedto.the.malfunctioning;of the,,unit. In other 
words,' the 'engineering department had~default@:fn its obligation of 
$?ovAding a service that indicated exactly what was~reqtiired~for function- 
ability; therebjr placing the production group on !lquicks>nd" ~&ere it was 
anybodyls guess as ttr ?{hat should be done ,, ..I'urthermore, rlnoot‘ncr dis- 
service was rendore.d production by faulty tooling and jigging, 

Th5s mzy appear to :be an extreme cas,e, l&t the..qzmile #.tuztion to 
warying degrees, occurs frequently in many plants. In. addition t: proper 
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then to follow-up on the solution of the difficulty. By doing more than 
catching the deviation, a man becomes more valuable to the company and 
feels that he is a member of the productive team. 

Practice ~--NO 1vIan Can Serve Two Hasters. The inspection perso,nnel 
should be protected from a situation in which they have to take orders 
from a number of individuals. A decision must be made as to whom their 
services are the most valuable--whether it is engineering, production, 
or top management. This raises the problem of organization, plus the 
administrative procedure that they must folloTg, 

Work is involved so far as routine inspection is concerned,. Parts 
have to be handled and moved. In so doing, no fundgamental value in the 
;vay of form utility is added to the product. Therefore, it is to the 
interest of the company that protection be achieved with a minimum of 
effort. This objective in turn can be carried out by tho two follcwing 
practices. 

Practice $-Quality Consciousness in Manufacturing., First, 
quality cannot be inspected into a produ%t. Quality is properly,achieved 
by the producing or manufacturing personnel as they are operating the 
process. Therefore, if they are stimulated to watch constantly for those 
factors that may contribute to ,poor quality and immediately to correct 
them to prevent waste, the inspection department has a strong ally0 
But too many times in the shop, the inspsctionf‘deportr?entJ'is-co~iderdd 
to be a watch dog that will assume devouring of the poor frcm the good 
product, This is not their basic responsibility at all. The real 
watch dog of quality is the producer of the product. 

Practice +-Rate and.Effectiveness ~of Inspection, Second, after 
the ZGiiiit of necessary inspection i s reduced by developing quality 
consciousness in the minds of the operators, the next step is to make 
certain that such inspection is performed efficiently. This requires 
active consideration of the application of YTork si.m?lification methods, 
of the use of sampling and other statistical procedures, the proper 
placement of inspection stations, whether roving or centralized, and 
similar devices to disclose the deviation more effectively and with 
greater speed. This latter point is extremely important, 2s reduction 
of necessary inspection for segregation of poor product is-autom&tical.$y 
accomplished when deviations are spotted rapidly and necessary data 
are immediately forwarded to production or other groups for early remed- 
ial action. 

The Catalytic Effect of Quality Control 

At this time it is possible to illustrate a very fundamental concept 
of quality control. Administrative power is created through a cycling 
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First , j2x?xctiGn -a$ qu$i$ control involve technic71 f nc: cc)!xLnis- 
tr-tive activiLLL ' +-;-'s operating, so f?r 2s its ?xsic requi.remcnts ;ri: Con- 
corned. 2s bnl;nco wheels to knit 
thing ione 

an industrial structure to::3thZr, An;:-- 
in this field mxt be evolutionary in character r;.thzr thnr.n 

revolutionary. "Bull in a' China Shop jr techniqw is disrstrlous. 1 In pro- 
zoting better quclity levels ani outsider :nust rr;alize that ; pi;;,7 i iTA T,lJ S '6 r-i cq 1 
oslzblishrxent 'h,?s developed by long prccticrl experience a. b~lrnce in 
its operations. If any change is ncceswzy, tb.2 nature of izprcvcJr;,ent 
has to be cx%fully thought out and exercised ovt)r tha entire or~:~rd.ze- 
tionr.1 structure, 

Second, there is a fund~mcntel. diffcrxxe bctxcen inspection and 
quality control. Inspection is l.-rpely P policing agency, but if 7 oo- 
licerxn zrrzsta a IX--~ Sor bcrting up his wife, he is not going to bo the 
court Fnc! the judge. He ~2.11 hme to zrest the wn but, 3.i; lwn goes 
on the do&cot for r" hwring before e judge, beccssc ihe l:ttzr rz,nlizcs 
brorder implications ';h~n the policeman hinsclf. Inspection. culls fcr 
s ound ~n.6 precise directives to the inspection grcup cs to their author- 
ity 2nd cctions e Qwlity control, on the other hpnd, s ci‘lc t'Lmcs h,y p -to 
t'hrm the? rd’c book z2y Fncl d&elop 7n ~ttititlrde thy-t is coo~32rotive in 
nature in seo'!ri,ig Crcts flnr' reconciling thz difficulties. 

QUE~‘22ON: I got the i??pression that production up in the right-h-nd 
corner of the chart and inspection elswherc were sort of in opposition. 
That does the person in chrrgo of producticn hsvc as c" tool for ir;s?fzction 
to assist him in his responsibility of putting out ti good product? 

of 
is 
is 

WL BOYAFT: That is very important, because it lca*s into the place 
the inspection group with respect +a profiustion. A guiding concept 
that quality is not created by th,> L inspection c'~2nartiwnt. Quality 
created by thti production department, and responsibility is fundamcnt- 

ally of that dcpartwnt. If tho inspection de?artmxt could b2 under 
producticn, by having ther?. report to thz production chief, th, la%xe, 
organization-wise, is directiy saddled with the rosponsibiiity for quality, 

Because of ths intimate knowledge of the production group of thc 
day-to-day conditions of production, inspoctioncan be dir-sctcd along 
lines for i3axirx~m cfficioncy so that both groups tend to coopcrate toli;erd 
a corrmon objcctiv+- the reconciliation of qualit;y as against quanti_ty. 
A production CiGpartmcnt ?~ced is oftcn in a bettor. position to insist on 
inspection service and c7ri Gxcrt grcater prossuro -7or rc f 0 m from his 
producing personnel and t!lc staff groups servicing him. Inspcctws, as 
en integral pert 0-i" the production departrwnts, do protect ~;.xl.it:r in 
some plants, ospi3L' cially when suporvisors are capable, -$ c r s- '2 :r 9 27-c cnn- 
scicritious, inspection is sizplc, an+ plant ~-!oralc high. T1y.r; y;A,1,p i yL ~3 j. s - 
advantage to this arrangewnt lies in th2 f,yct thpt if the pror~uction 



its c?i'n arsewls Fnd plants and induslzy in manufacturing simil.cr r.rti- 
clzs. h.:, thcrc YS, in response to ;I previous qwstion, 90~;:: (?iscus- 
sion of the matter of inspection T:;hcre the Govcrwznt *\~6t, L ..,-2 :: 3. <I i, _ '"'ing 2t 

q distrnt point, is buying this from a company. 
km thzro of 

T:?c; rr; j 7 ,>1:y,?;jrTs t;;i> J>rO-- 
wlhethor or not this sompcny is thoroughly howst ::;6 ~;'hc- 

ther or not They vrlue the reputaticn of their firm. In ot,jcr ~:rds, 
is it less oxpensive to hlrndle rejects and maintain inspection on the 
floor, things of that kind, or should the Government gi.vc th;; &thori.@ 
to this inspector in the plant to make final acceptance for thy Govern- 
ment or should 'he accept only a certain portion and lcave C? r:~scrva.tion 
to the fincl destination? Would you comment alone those,~lines? 

f4Tz. 3o:Lm: The first tEng t&t a contracting or F,?lrchasing agent 
must do is to bc c"bsolutzly certain tn?t the company is c,:pcblc of ful- 
filling a quality ch?ractoristic that is desirable. If th.2 co-ntract in- 
volves c? standard brand of goods or itcms, not divorced frm comzlg c?x.- 
perience, the chances arc the quality ~5.11 be sstisf.?ctory, partic:?lrrly 
when t:he item hrs already received recognition and 3cceD+ncZe t- 

If the contract is for something nw;, ho;:evor, the procurement offi- 
ci;l in all CFSSS should ma'kc a first-h?nd reviw: of the f~cilitiess 
This mzans 7 trip Wirough the plant in wny cases to dctcrC.nc ho;: $cll 
th2 bcsic requirements of manpower, facilities, materials, 7 &in-is tr?tivjC 
methcds, engineering, an+ so on c"re met. This is P form of ir:sp2ction. 

If c decision is th&n m&e to aw-rd the ccntr*ct for 2. TJc I,?? ;'G z?J 3 
company should hcv e the opportunity of rovic?Cng thz Armed F~rccs spoci- 
fications, rnd noking changes to conform T&t'? their shop ?nd engineering 
practice. Than cpprovrl should be rcpidly granted by the krm& Forces 
if functionabili~~ rnd interchsngcability is achieved. E$F this 2rzctice 
mCany oconomios in production and tLme of dclivory can 5~ cbtrlncd, in 
addition to avoiding arguments and in%erprctction of spccifiwtloas, 

Follo~ring this, cs stated in answer to tie w.r,li.cr 'question, -Z-E 
company should thsn bc doing the inspection and be responsible for catching 
poor v:ork. The government inspactor then oxercisos a.2 audit thr cugh f in21 
inspection to assure adhcrencc to this rosponsiblity, If -AC govcrnmznt 
inspsctor is competent and honest and the company's quality'l~v~ls are 
Stitisfactory, no further protc:ction May be necessary, 

(2 September 194%-450)s. 


