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COL0~T~_L Bbq~CH: Gentlemen, when we speak of facilities we are 
talking about the physical plant--the bricks, mortar, plant equipment, 
and machine tools. Facilities, though, are of no use to us in production 
unless we have associated with these facilities other equally important 
elements of our economy. 

In any discussion of the utilization of facilities for war pro- 
duction, we immediately run up against the problem of balancing require- 
ments and production potential. The problem of arriving at answers to 
questions on production potential has a great many approaches. This morn- 
ing we v~ll hear industry's approach to the problem of plant survey and 
productive capacity. 

Mr. Burns, who was supposed to speak to you this mo3~ning, cannot 
be here. In his place we have Mr. Pocock, another member of the same 
firm. I~. Pocock has had wide experience in the field of industrial en- 
gineering. He has been connected with some of our most important indus- 
tries. For the past few years he has been associated with the firm of 
Booz, Allen and Hamilton, management consultants. He is now a partner in 
that firm. 

More recently, he has been working directly in the field of indus- 
trial surveys and, therefore, is eminently qualified to speak to us today 
on the subject of "Surveys of Industrial Facilities." 

I take great pleasure in introducing to the College, Mr. John W. 
Pocock. 

MR. POCOCK: Members of the Industrial College of the Armed Forces, 
it is a pleasure to be with you this morning. 

Bitter experiences of the last three decades have made it clear 
that conflict between nations now, and in the future, must be a struggle 
between total economies. In such struggles the factors of industrial and 
logistics planning have assumed ever greater importance. Ill our times, 
excellencies in strategy and brilliance in field leadership can be com- 
pletely canceled by critical deficiencies in the supporting industrial 
machine. I need not discuss this point with you gentlemen. Recognition 
of the fact has led to the establis~ment and conduct of this Industrial 
College. It is to be devoutly hoped thor the full development of the 
fundamentals studied here will prevent in any future emergencies the 
heartbreak and disaster of "too little, too late." 
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Thus, industry now steps forward and becomes a full-fledged part- 
ner of the Armed Forces. Since, as its share of the load, industry must 
execute the production plebs ~s developed, there is a vital need for in- 
terdependence of planning action t.hat calls for coordination of objectives 
between industry and the Armed Services. You gentlemen are seeking here 
the means to this full and intelligent coordination. 

. . . . .  !t is obvious, of course, that such coordinaticn is mandatory dur- 
ing an emergency.period--at least if the emergency effort is to be succss- 
ful. But beyond this--and more important--the intelligent conduct of mo- 
bilization, planning during peacetime may go far to prevent the very emer- 
gency..conditions anticipated. In any event, continuity of coordination 
between the Arme d Forces and industry is essential~ , 

in its broadest sense this coordination reduces to two essential 
problems: (1) The determination of the recuirements of the Armed Forces 
in terms of combat materiel and supplies, as a long-term schedule, giving 
full consideration to the possible timing of emergency conditions; and (~) 
formation of industrial planning in line with the forecast o~ recuirements: 
to insure that productive capacity will be adequate to meetTthese needs, 
as well as essential civilian needs. 

These are not two distinct and disassociated areas, for obviously 
the requirements visualized cannot be such as to be impossible of attain- 
ment. -~as the findings in each ~rea must serve to modify the ultimate 
decisions and the forms of the final planning in the other~ 

Indeed, a major study ~ust concluded by the firm ~,Kth which iam 
connected aims at just this point of interdependence. Our problem has 
been to evaluate the impact of production of certain weapons systems upon 
the material, manpower, and facilities resources of this Eation. This 
evaluation ~has been made so that an intelligent decision can be-made as 
to whether or not the utilization of this '¢eapon system as envisioned is 
possible in view of the probabledrain upon the Vation's wartime economy. 
The limitations imposed upon the employment of a weapon system by reasons 
of available production capacity are just as real as those limitations 
imposed upon the employment by the f~cmctional performance of the wea;on 
itself. : .  

' For purposes of today's discussion, however, w e  assume that the 
order of magnitude of requirements for materiel will have been adequately 
defined and determined at least in a preliminary fashion° ~his is a 
large asst~nption, it is true, considering the manner in which combat 
technology is currently being altered by rapid developments in the fields 
of supersonic aircraft and guided missiles, of target-seeking torpedoes, 
of recoilless grins, and so on doi,~ a long list of such priority projects. 

Therefore, if we assume that the requirements of the Armed Ser- 
vices have been determined at least on the bases of desired vol'~es and 
timing of need, we are then left with the second area of the problem--that 
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of so shaping industrial mobilization planning as to insure that potential 
productive capacities will be adequate to meet these requirements. 

The first step in this industrial planning is to measure the Ya- 
tion's ability to provide and to meet emergency schedules. Determination 
of capacities must be made in several distinct classifications of produc- 
tion, which may be stated in the following order of ascending difficulty 
of capacity determination: First, civilian product required to maintain 
a minimum level of civilism, economy (food, clothes, fuel, etc.); secondly, 
materiel of a civilian t}qoe required by or for support of the Armed Forces 
(food, articles of clothing, fuel, housing, transportation, etc.); thirdly, 
munitions and combat materiel of a known and fully developed type (small 
arms and ammunition, etc.); and, fourthly, munitions and materiel new in 
the research or development stage, but for which manufacturing experience 
does not iexist (g~ided missiles, rocket projectiles, and so forth). 

Determination of potential capacities on the first three classi- 
fications is aided by a foundation in past and current production e~peri- 
ences. Potential capacities for the fourth classification zf production 
can, however, be only broadly determined, on the bases Of product analyses, 
engineering projections, and comparisons to similar current production. 
And the need for capacity data in this last classification is the greatest, 
@inca it probes the u~known. In all classifications the facilities survey 
is a tool for determining these capacity data. 

Use of the facilities survey by the Armed Forces gives rise to a 
series of conditions and limitations that need to be scknowledge~ ~nd 
understood if the final result is to be effective. 

First, the intelligent particip~tlon of industry is required. 9he 
Military Establishment is primarily concerned udth planning in a wartime 
economy. Industry is, in a peacetime economy, primarily concerned with 
profitable operations , principally aimed at civilian Usages. It is diffi- 
cult to fully coordinate these two viewpoints~ 

3ecause mobilization pianning is carried on in a peacetime economy, 
the burden of achieving coordination rests upon the Military Establishment 
and the Armed Forces. They cannot, in a democracy, use the powers of pri- 
orities, allocations, and directives. They must sell to industry the ne- 
cessity of working with the military toward the over-all, long-term, best 
interests of the }[atlon. 

This offers a rich and ~nique opportunity to you gentlemen. You, 
in effect, sit around the conference t~ble:wf~h other executives, striving 
to transmit to them your viewgoints , and at the same time absorbing from 
industry its viewpoints and a true picture.an~:realization of operating 
conditions. . "  < : 

It is not sufficient that the Military Establisb~ment merely con- 
duct certain facilities surveys, or receive completed questionnaires from 
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a multitude of businesses, industry knows more about its own affairs 
than can be determined by those who ate not production specialists, even 
though use is made of careful and extensive surveys, and data are tabu- 
fated by the carload. 

The real objective is to familiarize industry ~ith the problems 
and desires of the Armed Forces, while at the same time the latter become 
familiar ~ith the problems and viewpoints of ~ndustry--and thus multiply 
the efforts of your own mobilization planners through the intelligent 
cooperation of the vast industrial organization of our Nation. 

If industry is properly sold on the over-all necessity; if it is 
inspired ~.~th confidence in the soundness of the broad planning; if it is 
given leadership in its long-term thinking: and if it meets a cooperative, 
intelligent spirit, it can and will contribute largely in this whole mat- 
ter of mobilization planning. 

This applies particularly in the critical areas of determining 
potential productive capacities, especially for materiel that has no place 
in a civilian economy or a counterpart in current civilian production° 

Then there is a second point: Your capacity determinations should 
be broad and flexible rather than specific, precise, and rigid° 

A great portion of the total activity of mobilization planning Js 
carried on in peacetimes° Accordingly, the analysis of facilities and of 
capacity is that of a potentiality rather t_hsn an actuality. This is true 
even when a specific plant or company is considered and evaluated for war- 
time capacity on practically its currently identical product° Change' ~ of 
conditions or even mere passing of time ~II serve to invalidate any spe- 
cific and precise capacity calculations. 

Moreover, the assembly of precise industry capacity data on all 
industry and all plants can be accomplished only at prohibitive cost, and 
the results will be too bulky for flexibility and quick re\dsion. It is 
therefore desirable to summarize capacity data bsr broad industry areas azld 
to concentrate in detail only on the critical elements of a wartime pro- 
gram. 

~ow, this need for breadth and flexibility is often a difficult 
conception to grasp. The very terms "capacity data" and "facilities sur- 
vey" imply engineering study. And engineering implies columns of figures 
and reams of tabulations--and figures, of themselves, arecertainly rigid 
and precise° 

It is this very train of thought that plunges us headlong into 
vast accumulations of figures--with no time a~railable for analysis--~;hen 
we should be carefully selectlng significant controlling data, maintaining 
it on a current basis, and developing fundamental planning on these foun- 
dation facts. 
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In such fundamental planning (and we might call ~ it order-of-magni- 
tude planning) factors which modifypeacetime capacities during a war ef- 
fort can be readily introduced into the equation. These include: First, 
higher utilization of plant and equipment under war pressures; sencondly, 
changes in experience and efficiencies of wartime labor force; thirdly, 
changes in methods and tooling because of volume production requirements; 
fourthly, simplified product design and standardization forced by wartime 
economy requirements; and, fifthly, lessened availability of' materials and 
services which may curtail operations. 

The probable margin of error within which estimates of the influ- 
ence of these factors fall emphasizes the fact that any plan for capacity 
determination needs to be broad and flexible, with allowance for these and 
other modifying influences. 

Another reason for flexibility of viewpoint and handling of facil- 
ities and capacity data is the fact that mobilization planning itself can- 
notbe precise and static, but must constantly be specifying new require- 
ments, as progress is made in weapon tecbmology and strategic concepts. 
For example, the wide use of guided bombs could result in a radical change 
in volume of bomb production as well as introducing new and different pro- 
duction requirements in the sheet-metal and electronic manufacturing areas. 

Thus we see t~t the determination of potential capacity is not an 
end in itself. It cannot be assumed that once a facility or group of facil- 
ities has been surveyed, that the matter is ended. ~ther, this marks only 
the beginning of a continuing program marked by a free interchange of infor- 
mation and ideas between industry and the military. 

I would like to quote from Intelligence interrogations of a man 
who should know this problem--since he helped lose a war to us--Dr. Albert 
$peer, ~Tazi Minister of Armaments and War Production. In answer to a 
question, "%that ftundamental errors do you blame for your low level of pro- 
duction (during the early war years)7" Dr. Speer says: 

"The Reichswehr dealt with armament problems theoretically. 
Industry generally hsd no great inclination to participate in this 
preparatory work, After 1933, the Wehrmacht was therefore forced 
to build up (huge) administrative organizations. * ~ * These 
organizations, consisting of officers and civil service officials, 
conducted purely theoretical deliberations on rearmament, and be~ 
ca~e so large that they managed only to keep each other busy. They 
committed what might be called mental incest, and ~en Germany's 
rearmament got actively unde r way, all the mistakes which later iel 
to the surprisingly low level of armaments production were airea<y 
embryonically present." 

And he underlined this statement: 
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"[.[e were a't a great disadvanta<@ because our rearmament had 
been planned too long on a theoretic basis. '~ 

Thus, extended and detail planning cannot become so involved in 
details, ~hypnotized by data already secured, and so deadened to the need 
for constant progress and flexibility, that it fails to keep step with 
c.hanging conditions, whether in industry or in the strategy and technology 
of the Armed Forces. 

All of these conditions poinfto the necessity for simplification o: 
the planning effort wherever possible. Insofar. as this. concerns the use 
of the facilities survey, we see two specific uses for such surveys in de- 
tail--and we do not pre~end to be the scle proponents of-:this argument: 
First, specific surveys!bf major facilities that will be critical in thc 
war effort; and, secondly, pilot surveys needed in establishing yardsticks 
for an industry or an industrial group. Even these restrictions as to the 
use leave us with a sizable body of survey work to accomplish, especially-- 
and I emphasize this again--if it is to be kept up to date. 

Vow what is a production facility? Well, a production facility, 
as Colonel 3unch has said, is more than just plant ~uud equipment. ~fhile 
there is a tendency to evaluate the potential production capacity of an 
enterprise in terms of usable floor space, available equipment, and pos- 
sible man-hours, use of these standard yardsticks alone will rarely provide 
a complete evaluation of production volume. Plant and equipment are ener- 
gized by other factors. Books have been ~mitten about the four ~'M's ': that 
are required to implement plant and equipment--namely, Management, !~ethods, 
Materials, and Manpower--and these writings contain valuable truths, for 
the physical facility is only fully energized by these less tangible, less 
easily evaluated factors. 

9o evaluate the potential production capacity of a given facility, 
there is first the required evaluation in the physical plant sense, by the 
yardsticks previously mentioned, and others by analyses of past and current 
records, by a composite of machine ratings, or any other feasible and de- 
sirable method, or as a composite of all methods. Then this basic evalua- 

tion needs to be scrutinized and modified as the result of evaluation of 
the less tangible factors. All of these elements are as much a part of the 
facility as the bricks and mortar of the building. 

~{anagement must be evaluated in terms of ability to get maxim'~m 
possible productivity out of a facility. 

?ianpower requirements, sources, and capabilities must be re~ewed 
as possible limiting factors. 

Material and power sources must be evaluated for effectiveness of 
supply and transportation. 
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Methods. mustil.be checked and evalueted as to layout, suitability, 
characteristics and availability of equipment, and effectiveness of pror 
ceasing methods . . . .  

The meaning of these conceptions may be amplified iz: the fgllov~ng 
terms" 

Management iS • the least tangible of theseelements. But let us 
ask ourselves: Are the administrative positions capably ste.ffed? Is this 
directive manpower experienced, trained in its present duties, having qual- 
ities of leadership? 

Usually, good management is revealed by clear, well-.kept and well- 
laid-out working space; by adequate and well-placed stock rooms; by effec- 
tive production control systems; by evidence of adequate machinery and pro- 
duction tooling; and in low costs and good quality of final products° 

Manpower is certainly a part of the facility and analyses requiring 
a different approach, for some of the required data is statistical w~hile 
some is derived from a knowledge of current operating conditions, 

Is the facility located adjacent to population s.rea~; adequate to 
supply this and all other nearby enterprises'with the required labor force? 
Is this labor force, in general, skilled and experienced in activities 
similar to.those needed by this particular facility? Is there likely to be 
intensive.competition for workers of particular skills? Is the processing 
such that, in event of an emergency, women can readily be secured, trained, 
and inducted into the labor force? Are there civilian peculiarities, racial, 
religious, or otherwise, that may lead to current or future labor distur- 
bances? Would emergency operation of all facilities in the area lead to 
notable scarcities of labor? 

Analysis of the manpowor factor is not an easy matter, but it can- 
not be disregarded as one element of a facilities survey° 

MaSerial sources must be part of the facility system being evalu- 
ated. And I refer not to the volume of material, or the lack of it, which 
controls the production actually realized, we must assume that material 
is made available. Rather, it is the geogrcPhic~.l availability of materialo 
Is-the plant near to and readily serviced by Ibs major material sources? 
Or are long hauls necessary with the attendant tie-up of bad.12 needed trans- 
port?. And the same applies to power sources, and so forth. 

Methods are the heart of a successful facility° Do they represent 
the most advanced industry practices, and are they implement.ed by modern 
and adequate machinery and equipment? Or is the processing such t.hat 
greater capaqity Could be secured t~hrough the development az.d usage of 
specially designed m~chine tools? : : 
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: On the other hand, is the processing so specialized that the ma- 
.:chinery is inflexible and therefore not adapted to changes in product that 
might be necessitated by emergenc~r conditions? Are there inefSiciencies 
in the usage of manpower that could be eliminated through "~ d~ eren~ lay- 
•outs--introduction of conveyors, greater usage of powerized units, or re- 
vision of process sheets? 

.This whole subject of~"methods, has a large bearing upon the pri- 
• mary question-of how much final Produc~ can be secured from the applica- 
tion .of available floor areas and labor f6rce. Current actual capacity 
may be far less than potential capacity, provided methods are realigned 
in conformance to best industry practlce . . . .  

.... The f~ctors of methods, machinery, equipment, an& building typc 
and constructibn all interlock to a considerable degree., and need to be 
analyzed especially from the vie%?oint of potential requirements for emer- 
gency usage. The emergency requirements may be faz.different :'~ - ~ o , , ,  present 
product actualities, and the questions of flexibility and adaptation may 
be paramount. Either the facility may need drastic revision for adequate 
emergency usage, or there may need to be revision in the pot~n~mal alloca- 
tion of requirements to the facility. It may be easier to~e.dapt the facil- 
ity to a different usage than 60 bring it to a point of desired efficiency 
in the proposed allocation. • 

This discussion ofthe elements :~ehichmake Up an operetlng facility 
is necessarily Condensed and'indicative. It points out certain essential 
areas, of analysis. There are 0ther:ar~as to be.censideredt[~.twill vary 
in different survey situhtionsJ There are many~,other specificquestions 
to be answered. " " . . i : . :  

• " :.7 

-Thlt too much detail upon the analysis of a s~ecific facility is of 
less importance than consideration . o f  the orinciples. . tP~t....., govern t~e_. making 
• of :facilities surveys for the'purpose of mobilization.planning. ' ~'Te have 
touched briefly upon them.at zhis time, but they }.~ill need further ampli- 
fication and analysis and are t~;as fruitful material for: subsequent seminar 
discussions. " 

l~ow the approach to capacity studies must vary with the situation° 
Admitting that broadness and flexibilit~ o~ method ~nd vle%.~oint ~.re essen- 
tial in facilities surveys, there nevertheless will be need-for considerabl~ 
detailed:data in any survey and for a definite establishment of ~rinciples 
of analysis. • 

Of course the primary factor is the a ssigr_ment of a yardstick for 
measuringpotential capacity, • among different plants and industries. I 
hesitate on the point of whether a single yardstick ~:i!! •fit all Ir~dustryo 
In the case of an individual plant, potentially assigned to make the sa,ne, 
or closely similar, product, it may b6 possible to take units of final 
product as n measurement. ~t this is a rare condition and is seldom 
applicable when more thnn one pl:.]nt is considered. ~oreover, few plants 
make a single product, in a normal civllian economy, 
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~oerefore, broader bases are generally used. One often used is 
that of man-hours available, or which can be absorbed by the facility. 
Another may be that of the prime cost of the product,, taken as of a cer- 
tain year, though this in the end is very little different from the index 
given by productive man-hours and D~s the disadvant~ge of fluctuating ~.~th 
price trends. Another measurement may be the tonnage ,of finel product in 
a given period of time, though this is more closely applicable to process 
industries rather t~han fabricating industries. 

?lhatever the yardstick may be, the idea is to secure an index to 
the measurement of the end product of the facility. It will be found that 
the:~roblem of measuring potential capaclty, and the selection of applica- 
ble yardsticks, varies according to the type of facility and its planned 
emergency usage. The following t~es of facilities may be noted: First, 
going facilities of which final products ~ll not be changed by the emer- 
gency condition. '..~nis comprises those producing food, clothing, truck, 
and other clvilian-type items: secondly, going facilities of which ]grod- 
ucts ~Ii not change substantially, but the products ~,~ll mix; thirdly, 
facilities to be converted to a related but different product, on which 
some experience is awilable; and, fourt.hly, facilitles to be converted 
to an as yet undevelopedproduct, on whichprecise experience is completely 
lacking. And that, gentlemen, is going into the "wild blue." 

As ~rill be seen, the problem of meamirement becomes increasingly 
difficult in the foregoing sequence of classiflcations' 

Data that may be sccured for 'measurement purposes ranges from the 
actualities of former experience up to the broadest sort of engineering 
projections. It may be secured from production figures available ~thln 
a given business, from usage of industry figures, or as the result of some 
rather complicated analyses of design and machine production rates~ 

At the moment there is a tendency to place considerable reliance 
upon the broad or specific production data developed during the peak 1943- 
1945 war period° Supposedly, this represents individual or composite 
capacities under emergency conditions. 

Now actually these data are rapidly becoming obso!ete in many 
areas due to the withdra~l and conversion of wet facilities, to the 
changes in combat technology, to further developments of ind~.strlal tech- 
nology, to changing size and composition of the labor force, and to clmnged 
basic raw material situations~ Reliance upon such World War II data ~Ii 
become increasingly dangerous. 

At about this point I have to get specific. ~n.e only way I know 
to really get specific is to cite a few examples. Facilities surveys arc 
made in many different situations. These ezazples are nameless but are 
based on true situations or accomplished projects. 
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First, a facilities survey of an aircraft engine facility. The 
engine is a new design--jet. The management is e~±oerienced in design and 
production. It is the facilities' o~m engine. Labor is readily available. 
Most of it is experienced. 

The objectives of~ the survey are to determine: •First, how many 
engines can be turned out today? Secondly, how much additional equipment 
is required to reach,a given schedule? Thirdly, how m~ny engines can be 
turned out if the facility were completely utilized and w.hat additional 
equipment wo~Id be required? • 

This i is a routine affair~, It is time~consiming and lraquires sound 
production engineering knowledge;' but it is Straightforward. First you 
locate your bottlenecks, after assuring yourself that no process irreg-alar- 
ities exist, and.compute the production rates. T~9.t is todayls production~ 

Second, you bring, on paper, capacity of all operations up to ~he 
given schedule by maChine-loading computations. The additional equipment 
needed can be ~eadily listed. In this case I mentionQd, the additional 
equipmentwas actually several hundred thousand dollars below wi%?.t the 
first estimate had been, whlch was made without the benefit of a detailed 
facilitiesstudy. 

Then last .you'balance your machine or operation loads and fill the 
plant with equipments Youcalculate the peak capacity possible and the 
equipment needed to get there. In this p~Tticular case, the ultimate, as 
I remember, was about ~our times what the mobilization schedule called for. 
The additional equipment necessary was, I believe, about t~ce as much. 
The extra prod~ction was achieved by the integratioh of ba]anced operation 
and the cross-use of equipment° 

J 
Well, that is easy. The main problems are getting competent engi- 

neers to do the job'and then keeping the management cooperative while yQu' 
probe. The next example of a situation goes all the way to the other end 
of the scale: a nationwide preliminary survey to determine productive , 
capaclties available to produce a weapon not yet successfully developed, 
and on which operational expenditures ere as yet exploratory estimates. 
Obviously, only an order-of-magnitude stu%y could be attempted and this 
must be .based on a great many assumptions° . But it can be done. 

First, we set a range of the reauiremcnts--min~mum to maximum--so 
that some measure of the size of the Program was available° These were 
based on operational estimates. • . 

Second, the study engineers sat do~ ~i%h the research people.and 
projected a "most likely" design for the iweapon, ass.~ming the currently 
promising development thin~ing would prove successful. 

Third, those "most likely" designs were reduced to:.requiremcnts 
for materlal, men, plants, and fac~llties, required to support the pro- 
Jected program. 
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Fourth, these requirements were n~tched against what was available-- 
a rather broad industry-~.de comparison in this case~ 

And, fifth, the program was revised in the light of findings and a 
tentative allocation of portions of the progrs~ to various industrie3 groups 
was begun° 

This was a long reach into the future and took a lot of "informed 
imagination, " but the.project was completed end a valuable appraisal of the 
capacities of a facilities group was obtained. 

~'Tow as a last situation--I •think you will run into a lot of these; 
often we dodge them--just let me draw you a picture of a real ple_uning 
problem, one in whic h your facilities survey would surely need special adap- 
tation. 

I was talking a few weeks ago with the mobilizntion officer of a 
large eastern company--a nonmetal working company~ He told me of the mobil- 
ization plans being worked out with his company and sho'~cd sincere enthusi- 
asm that "this time the planning ~as different. " Mobilization pia.~ing was 
l~rgely completed, he understood, and even phantom orders were in hand for 
the company' s product s. 

But completely missed was an evaluation ofthe company's potential 
as demonstrated in World War II when, in a pl~.t of approximately 6,000 
workers, 1,500 were retained on civilian-t~qpe and closely .relat~ed products, 
but 3,000 worked at airframe manufacture, with magnificent success, and 
perhaps another 1,500 were engaged in the manufacture of shells 20 mm to 
105 ram, incendiary bombs, and so forth. These figures nay not be exact, 
but they represent the magnitude of the effort. 

This is certainly an example where breadth and flexibility in mobil- 
ization planning and facilities studies are necessary.° And we D~.venlt 
licked this type of a situation yet in our planning procedures. 

Now who does the work of making cspecity stud facilit:..:~s surveys? 
There cannot be much question thst the responsibility for seein~ t~zt sur- 
veys of facilities used for production of munitions rests upon the ~[ilits.ry 
Establishment. Accordingly, the Military E'stabliskmezt will als0 have a 
major part in developing the methods and coordinating the results of such 
surveys. But who is to accomplish the vast and continuing voltu.~e of detail- 
ed work involved in the making of surveys? 

Per_haps government agencies withln and without, the L'ilitary Estab- 
lishment should attempt this, But the work load will hsve s~vere pes/<s and 
valleys, wide varieties of tec~._uical know-how ~,dll be required, cmd there 
is al~ays the danger that the recurr@nt pressures of inadequ~'te budget 
appropriations might slow or stop the u_ndertaking~ 
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Perhaps the whole work could be assigned to private industry, but 
problems of controlling the consistency of data ~rotuld be grE~t. ,There would 
also be a constant necessity for keeping it moving, current, and applicable 
to c#ynging strategic, tactical, and technological conditions. 

It might be possible to use professional consultants, as a source 
of experienced manpower and consistency of methods, but thc.t is not the 
'eve.r-all answer nor would itprovide for full coordination between the 
requirements of the Armed Forces and the capacities of industry., Such usage 
should be expedient to cover gaps in manpower or technique and not as a con- 
tinuous crutch to the whole undertaking. 

These three sources of effort are all applicable in var,v4_ng degrees 
and usages, and the task is great enough to warrant a careful analysis of 
the capabilities involved and the areas which nay be covered thereby° 

-one:.suEgested approach to the problem may be expressed ~n this man- 
ner : ~ . .  " 

First, the Military Establishment and its agencies shou!d a~uinister 
the whole program and provide adequate manpower for normal requirements of 
pilot surveys, analysis and coordination of findin~.,s, development of chnng- 
ing requirements, and coordination of all activities. 

Second, consultants may be used on specific projects of a hishly 
technical nature and to provide experienced ~]~upower during peak survey or 
analytical loads~ . .  

And, third, industry should prepare current data as requested and 
should have a major responsibility for keepin~ .the survey findings up to 
date after the original pattern £~.s been set. 

Thls~is..mezely a broad approach to the organization necessary for 
the purpoaes.-of the whole undertaking. The essential requirement is tk~t 
it be well organized, shaped toward the meeting of define.re objectives, 
and not allowedto lapse into a condition of static and obsolete files of 
once-valuable material: . . . .  

In a democracy, which does not initiate international conflict but 
waitsuntil attacked, mobilization planning works.at a dlsadv~nt~ge. •Past 
experiences show tha# ~ time for preparation has 'been essential b~f-o~e cc~utor- 
offensive action could be taken~ Now the changes in worlA-conditions and 
in the technology of conflict indicate that no lengthy preparatory period 
may be possible, in the event of another emergency. 

Mobilization planning at present must•be sh~pe~'differentAy from 
t~t in the past. The requirement is for an extremely rapid ~onvorsion 
from pl~nlng to executioni- : :. 
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Whatever plan is developed, it must be practical and capable of 
rapid activation° It can gain in direction and control if emphasis is 
placed upon the details of mobilization planning in certain selected and 
critical areas, which will then influence the broad activity of the Nation. 
In these areas the facilities survey will be a primary tool of measurement. 

In laying out the peacetime program of capacity det~rmlnation and 
facilities survey, two objectives should be paramount: Fire, t, the devel- 
opment of a cadre of men who will become experienced in the coordinating 
and administrative requirements; and, secondly, theeducation of industry 
as to the vital necessities of the program and•the responsibilities it 
must assume in an emergency period. 

The tremendous scope of the undertaking of planning for industry 
in a wartime period is such as to continually emphasize ~he responsibilities 
of the ~'~ilitary Establishment outside of the strategic and tactical areas. 
War may not be inevitable, but it remains a threat, and there is little rea- 
son to suppose ~hat it will ever become any less than a conflict of total 
economies. Industry look~ to you gentlemen--whose professional responsi- 
bility it is to prepare th~ Nation to meet ultimate eventualities--for 
leadership and guidance in its preparedness planning~ 

I thank you. 

QUESTION: I would like to ask whether or i~ot you have a standard 
time which"It ~ill take ~o survey, say, a factory emPlOying arotu~d 1,O00 
people? Do you have any stsndard at all? , 

MR. POCOCK: That'm a~fine question. I.~ould like to answer it in 
two ways, if I can. 

First, you have a standard of personal experience. :~en you are 
w~lking through a plant, you look at two or three things. You look at the 
numbcr of square feet in the plant, You look at the Gquipm~.~nt snqd you get 
some idea of the machines you are going to require. You tr,y to figure on 
the replacement value of the property Itself-. That all gives you a general 
idea of the magnitude of the survey . . . . .  

So far as coming right down to the detailed time required on any 
particular survey is concerned--i'll get very objective .hero--that is: 
rather difficult until you have had a cD~nce to have one preliminary go- 
around. It may take Only a day, or a few hours--in one of our projects 
it was four weeks--to .check t_~ough and evaluate , first, what the size of 
the job is going to be; secondly, and more important, how available and 
accurate the data are that you can have, and whether it has been reduced 
to usable form. 

I think You gentlemen can bear me out on this. ~Cnen we went into 
Germany following the war (as opposed to going Into Japan), ~.d checked up 
on the Germans' plants, we found they had a lot of data that was reduced 
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to readily usable form..They worked that way. In Japan, on the other 
hand, we are stilli'translating-andorganizing. 

But those are ~ the things we have to check. We have no exact stand' 
ards to go on.. .! : • " - 

Qb~STION: ~Wnat have ~ou found to be the main deficienccs in the 
plants• youhavdsurveyed? 

MR.POCOCK: I &ontt know that I could generalize On that one. I 
think a generallty:woul~ be rather dangerous. 

First of all, I have been surprised--and in our business we are 
always surprised--at he, much management still has to learn in the actual 
scheduling of plannlngand productlonin some of our munitions prograzs. 
Some do it verywell. ]~ut it is surprising• to flnd • the gaps that:do exist. 

L . , " . , ' 

Second, I would say--and this holds true• today"a lhck of Urge, 
shall we say, to: go over to more modern equipmentl. ~'le got So much machine 
tool •equipment Jammed up•during World War II that • ~t is r~thor d~fficult 
to get processing converted over to a more efflci~nt basis of m~J~uUfacture ' 
on the basis of new equipment and new machines. That is not the case in 
civilian production so much because you have the profit motive driving you 
on there. An example of that might be the current developments that are 
unde~qay In connection with the grinding of serrations in th9 Jet-engine 
turbine (a long, overdue improvement which h~%scome through Just in the 
last 18 months). Formerly, v~e gouged those out with st~ndardmiils, and : 
so forth. So, you see, your equipment is another gap. : 

That is about all I can think of right off . . . .  

T T  ~ *  • ~ESTIO~,, How do you make a survey of a plant that is in an idle, 
stand~by status? . . . .  

}~, POCOCK: You have to tell • me'first what you :thlnk'yoU might 
want to put in there. You might, .in a certain plant,:figure ~hat gener- 
ally it was adaptable to, let us say, turboTsuperchar~erS,:aircr~ft en- 
gines, aircraft accessories, and things along that line,':that require :a : 
high-precision-machine and assembly-type operation° 

, .. . . 

Now wait a minute. Are you talking about a bare plhnt that has 
to have equipment put in; or is the equipzent already:there, ; " " : 

QUESTIONER: I am assuming t~hat at the end of ~e" war ev6rythin~: 
is there. 

~. POCOCK: ItS s just there in a stand-by conditfon. 
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~'~ell, I'll tell you. First of ~ii, you have to evalu2te whmt that 
facility can do~ The way we have attacked the thing is to take the various 
categories of machine tools, which, in turn, represent a general t&~c of 
operatlon that could be performed, and fi~re out the machine hours av~il- 
able. Then you take the total~ over-all machine hours that you would get 
out of that stand-by facility and. try to convert it back against, any pro- 
ject that you might have, or any specific allocation you might ~sh to 
ms~e. Beyond that, you have to work through in detail to'get facilities 
and progr&ms integrated~ I 

QUESTION: This is not intended to be personai, but wP~t ~_re thc 
qualifications for a. person who is to go into a plant to make a survcy~ 
In other words, what should he know? 

I.LR. POCOCK: He has to be a fool, first, being willing to stick 
his neck out. 

I repeat once more that I think generalities are ~ngerous. But 
I woulff say a fellow should have actually had some production experience. 
You know, there are some things you have to learn the bard ~ay. It is 
really the only ~ay you can learn them. 

I would say a man has to be able--and this is very Imp ortan~to 
get along with other people because he is operating in a shop where he has 
no real authority~ You have to talk with people. You have to lure infor- 
mation out of them. You are Imposlng on them, they often feel in their 
minds, by coming in there and working on a facilities survey. So, he has 
to be a good salesman. . . 

~e llke a keen analyst, if youwill give us a man with an analyt- 
ical mind, we can make a facilities-survey man out of him, even though he 
may not have specific knowledge in that industry. I would not put too much 
welghton experience in a specific industry in which a man was working. 
As a matter of fact, we found that some of the best analyses, •most con- 
structive and creative ones, come •from people who Ere going into an indus- 
try with which they are not specifically familiar. . . - .  

So, if you will give us a man who has actually been out o~erating 
in a plant and has had some hard knocks: if you ~.dll give us a man ~.dth a 
good analytical mind and who has the ability to get along ~ith peoplc; a 
man with some engineering background~-I donTt care ~ethcr it is ci'~il en- 
gineering or manufacturing engineering; just give us one area of engineer- 
ing--we can turn him into a good facilities-survey man. 

QUESTION: To what extent is the normal commercial data~ which are 
built up over normal operations, useful in determining the capacity of 
facilities? For example, we road in the paper Shat the steel industry is 
working 93 percent of capacity. %~at does that mean7 Are these data of 
any value in determining the capacity of the steel industry? 
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MR. POCOCK: ~ell, yes, I think so. You picked an industry ~.;here 
the data happen to be fairly well collected and cdnstantly published. T h e  

9Z percent figure you mentioned really has very little meaning, inasmuch 
as it is applied • on a purely theoretical base. 

So far as your over..ali tqnnage figure is concerned, though, that 
: is good." I think, in the gross, those figures are valuable in that particu. 

lar case. %~aer@.Fou lose your definition Is when you start going do~en into 
wh~t use that tonaage is put to. You get into special steels, as, for in- 
s gance, your Stainless steel., which is becoming more and more of a problem 
as you go f0r~ardlnto your mobilization planso 

If you go over to so~e other industries, you get into wh%t I call 
public-relations industry data. 

This type of data--to answer your question--is not worth very much. 
So you have to dig into the available data and make a few'tests. That is 
the way we do ire We test the validity of it. Sometimes we can accept it 
as a whole; other times, we have to go back and establish all-aro~ud data 
ourselves° 

QUESTION: I have a question with reference to the safety survey° 
I am certain youm~Ist make it, althou~lh you did not mention it in your 
speech. 

MR. POCOCK: T~hat~s right. - 

QUESTIONER: ~enen do you make it? Do you make it special or at 
the same time you make thiswhole survey? 

$~R. POCOCK: As a matter of fact, you could talk safety surveys, 
you could talk power surveys, and bream eny-facilities survey do~.m into 
functional surveys llke that right across the board. 

I do not know how .others do it, but I csn tell you how we do it~ 
We do it all at once. We have men who are working on the safety f~,ctor, " 
the power factor, and so forth, as they ere ~oing through the plant~ ~e 
try to pick menwho can go clear across the board on that. That is simply 
in the i~terest of speed on the job. 

COLONEL McL~ZIE: I gather from your remarks, Mr~ Pocock, that 
your company has been carrying on these surveys directly for the Govcr~mcn~ 
Is that correct? . 

MR~ POOOCKI That is right, sir. 

COLOI~EL McY~ZIE: And youare else engaged in making them for 
private industry? 

MR. POCOCK: .That forms, bY far, the larger percentage of our work, 
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COLONEL McK~ZIE: Would it be practicable to ~have-a h~if-dozen 
military officers tagging along ~th those people to oh'serve hox@ •they are 
making the surveys? In other words, provide a sort of,~training: cotQr~O 
for them, not in a schoolroom but actually going along s~d observing-the 
work that is being done. 

• ~,~R. POCCCK'5 ! ~d three of. them fo!Icwing me out on the west. : 
coast about six months ago. I have ~nother one coming up like thahlfrom 
out at Wright Field in the next couple of months. 

Yes, it can be done. I will be very objective about ,it. It takes 
much more time when we are working like that. But we have done it and I 
think it has proved very useful. 

COLONEL ~cKENZIE: That is the point I want to make, I would 
like to have your own reaction to this. 

MR. POCOCK : Sure. 

: COL01~EL McY~ZIE: You spoke of the three. I ~Tould like to sug- 
gest we pay a little more and let you take more time and train, say, l0 
or 15, as you go along. 

MR. POCOCK: It gets to be quite a problem, Colonel. This may 
answer your question a little further. In one of our survelFS that I can 
think of, particularly, the survey itself was of such'a nature that there 
would be a long, continuing program of keeping the facilities data up to 
date, an& so forth. We certainly did not feel we should carry that pro- 
gram. It. was necessary that members of the Service carry it on. There- 
fore, it ~fas essential t~hat they work extremely close withus in the Ini- 
tlal stages o£ the survey so they could carry it on intelligently. They 
have done ~ grar~ job. 

On another project it went the other way. The officers were not 
available. When we finally came to the end of the project We had a•c0n- 
centrated training period, trying to get men ready to t~e it over. 

We are fully sympathetic with your point and only Wish we could 
do more of ito 

QUESTION: In connection with the appraisa! of man~igement, is 
that just in general terms--good , bad, or indlfferent--or is ~tJmore 
specific, saying good for this andnot for that; assign that type of 
product to that companybecause of management, but not another t2~e, and 
so forth. What sort of standard can you use? 

MR. POCOCK: I don:t kn~w how far you cmn go with an empirical 
yardstick. Any time you get a yardstick llke that, with numbers on it, 
or values, they have to be assigned on the basis of cumulative personal 
Judgement and can certainly become a political football within the indus- 
try. 
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However, I think that very definitely you do, even though you do 
not know it, consider that factor in making some of your allocations. I 
am thinking now of a certain project you had two or three years. That 
project was very definitely switched from the designing company, which ~:~as 
a large company ~itha large capacity--generally ass'~med so, over to anoth- 
er company which had more experience in that particular t>~e of production 
simply because it was felt that the management would give it more chcncc 
to thrive over in the other compemy° I never saw the point-by-point rat- 
ing on which that decision was based, but it was certainly very consciously 
shifted over on that basis. 

I do not think I could go much further t.han theft. 

QUESTIONER: I was thinking more along this line. %~en you m~e 
the survey, you h~ve to name it. It's something, ~hether it be words or 
standards. 

~iR. POCOCK: Sure; that's right. 

In our work we generally do it like this: We say we deem that 
the management is inadequate for the program as laid out; or tb~t we be- 
lieve the management has certain deficiences--here, here, here--that 
should be corrected if the program is to have e~ even chance. 

I do not know of any program where we h~ve said the management 
cennot do the job. I do know of one where we:said management was doing 

an excellent job and because of that it was adding to the stature of the 
program. 

By the way, a very interesting study will b6 coming out soon, ~d 
will be ma~e available to you gentlemen, on certain industrial areas, 
giving their productive capacity. In it, reference is made to this prob- 
lem of management and manpower. The study makes some attempt, necessarily 
preliminary, to evaluate it on a factor basis. It is the first attempt 
I have seen to put it that way. 

QUESTION: Mr. Pocock, in your survey s how do you take care of 
the interdependence of one industry upon another for material? For exam- 

ple, you isol~te one industry and you make a survey of that. How do you 
correlate that ~th the requirements for the same material or facilities 
of five, six, or seven other industries which may have a claim on the same 
material or facilities7 

MR. POCOCK: Well, fortunately, we h~venlt had a project as yet 
t.~at carried us back into those r~-s~ificatlons. 

You can follow that same thing right beck until you have one big 
industrial machine, t~t is, the Nation, which includes all your civilian 
economy, your munitions production, and so forth. As I understand it, 
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• ~ ° th%t is the job of the N,~.txonal Security Resources Board tc more or less 
lay out t.hat over-all pattern and then let the Armed Ser-~ces, the }Eili- 
tary Establishment, and the ['[unitions BOard pick up those areas where they 
have primary interest. 

To be specific, when we go into a facility we assume certain con- 
ditions will be true. ~'fe very.clearly postulate those condUCtions at ~he 
start. For instance, in one survey I have in mind we stated, that the 
availability of materials and the availability of supporting capacity,.i 
such as wire drawing, ~Ii be the same, percentage-wise, as it was during 
a certain period in.1944. That happened to be in a facility where ~rOUr 
product, manufactured in any immediate mobilization period, would b~ simi- 
lar to that manufactured in that/period. In the use of such capacity data 
you have to be sure ~hat you understand the conditions upon which it was 
based. 

In ~he over-all planning you probably have to go back and revi~e 
your evaluation of capacity. For instance, if you dos complete capacity 
study on a little baby-buggy manufacturer who is going to c]'mnge over. to 
something Blse, you should--theoretically--follow it all the way :through. 
You could go to' the evaluation of the whole national economy. 

• ~. , 

""7 
QUESTION: YOU mentioned in the course of your talk that stainless 

steel is a critical item. If each fgcility survey is premised on the 
thought that it will have ample supplies of material and there should be 
a breakdo~-m somewhere, I wondered ho~.: you would work it out. 

~IR. POCOCK: One of our projects--and I~ necess~ril/, have to be 
vague here--came up with several answers just like theft, which said, in 
effect, ~IThere isn ~ t enough material available for you to do vfnat you want 
to do." So what comes out of that? Well, it ~ms working on a mcterials 
substitution program, It may seem odd that a facilities survey had to 
force that program, but that ~-,~s what first crystallized it~ 

However, in one particular place it wag felt impossible to Sub- 
stitute materials. So you have to go b~ck and bu{id up the c~.p(~c~t/ of 
the supporting industry. It w~s a case wl~ere such a large ~ercentage of 
the capacity of the supporting industry would be necessita:ted to supoort 
this particular program that t~e program really controlled the ~p~c~ty 
requirements of this supporting industry° 

Do you get my point there? 

QUESTION~-2~: Yes, sir. 

~.~. POCOCK~ If you are going to use only t,vo or three percent 
of a supporting industryts capacity, t_hat is within the margin of esti- 
mating error. 
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QUESTION: %~at assumptions do you make on manpower resources? 
Do you envisage national service or voluntary recruitment? 

MR. POCOCK: So far, we visualize voluntary recruitment, although 
the "voluntary" aspect of it gets to be a little forced, as you know, by 
patriotic mdtives, and so forth. 

In our manpower work we have started with--let's say a mobiliza- 
tion date of 1955. (We have used several different dates.) We have as- 
sumed that in 1955 the labor force in the country will be 70 million peo- 
ple. That is the emergency labor force, which takes into account the 
pressures that are brought on people to move out of their housewifely 
chores and go into munitions work, and so forth. T~t is an equivalent 
labor force in that it takes into consideration your 45-man-hour, average, 
applicable work week, 

We have knocked out i0 million for the Armed Services, leaving us 
60 million. We have taken one-third of that--I think the exact figure is 
32.8 percent--to go into the manufacturing industry. Tg~%t is based on 
both World War I and World War II ratios. Normally, your manufacturing 
industry takes in about 27 percent of your national labor force. During 
wartime it comes up. In World War I it hit, I think, 33 percent. It hit 
slightly over that in World War II. 

This gives us the 20 million in the manufacturing labor force, 
You can start allocating this labor out among thelndustrles. 

So far as the general industrial classification goes, wehave 
continued, up to this point, to fall back on the percentage breakdown, 
or the averages, existent during, I believe, those 24 months (1943-44). 

So, whether you are talking of voluntary recruitment or diroct 
employment, you still have so many bodies: you h~ve so many hours that 
you can put them to work, I do not think that particular problem comes 
into it. 

COLONEL ~CH: Mr. Pocock, on behalf of the College, I thank 
you for a most instructive lecture. 

~iR. POCOCK: It has been very pleasant. Thank you, Colonel, 

(15 April 1949--450)S. 
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