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COLONEL :EMRY: Centlemen, the interprebtation oI ouxr subject
today is in itself a2 controversial one, I would like to nuste Ifrom
Operating Procedure Annex 47 of the Munitions Board:

*End product or major “ﬁsemol 4 completed ascembly of com—
ponent parts, subasserblies and/or matorwdls »ealy for omeration
as is but intended for further installation in ar end-item.!

In the interest of unificaticn, we will accept tihils defiriticon of a
rnajor assembly. Hovever, mistakes in tetmllolo - shovld De tolerated
until the aforementioned Zefinition is aczepied or rejecied by ths
Services.

Tevertheless, call then vihat vou RG"-—CuT”Oﬂe“uSB sthassenilies
or assemblies, or 4FE or OFbB~-the producticn prow aly
craft are increased one nundredfeoid in the atiaining
schedule of these items in the event of emersency or
program.

orns ol co W‘L°+e”

. Our spealier today is well qualilied to speall on -
procurenent production. After an cubstanding record in - : X
returned to the States in 1045 and served vhal may be terwea an anpren-
ticeship for the posiftion he now hiolds, having worled with ard for wmany
of our nost able Adr Force officers, until, in Janusry of 1048, he

assumec the position he newr holds, that of Ohlef of “he Prosurenent Divi-
sion, Air listeriel Command, and in Shat capacily is respected by boilh the
aircraft and allied indusiries.
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Gentlemen, I haxe great 1l
today, Brigadier General H, &4, Shep

GENHERAL SHEPLARD: General Vanaman, gentl
littie tike homecoming to return %o the Indusi:
Henry said, I bave heen an apprentice & long
also in zddressing the studert boldy of tlhe T
fore my reception has zliways been very delis]
been pointed but certainly insviring

As you will learn, my conversasion is somewhal olf the uff but
I hove rather informative,

This subject of MAircraft Assomblies," s Dolonel I
tioned, in our vernacular, con mean yhat we call "Gover e
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propertyi--we used te call it GFE—the engines, props, fire~conirol sys-
tems, and the major components. The term can mean CrFx. As he suggested,
my remarks today will come within the possibility of the ultimate accepi-
ance of the definition by the Services. I expect to talk only about the
production problems incident to and concerning these various aircralt
assemblies.

It is a particuiarly avpropriate subjieet becausc the day of con-
sidering the airplane as the, shall we say, "tin can” is no lorger with
us, It used to be that when you spent $1C0,000 for an airplane, zbout
$75,000 of that amount went into the "tin can"--the vrapper, the siruce
tural elements-—-and the balance of the nmeney went inte the aireraft
assemblies or componeats. Provar bomvers, for example, used to run about
65 percent of the dollar valuc in alrframe price. During bthe war the
ratio changed to somevhoere arcund 50 percent., Fow it Iis aboubt a 50-50
provogitien., That is an avorage figure. If you want to pick any
srecific cxamrple, such as a new light bonber that has been produced in
some guantity, having installed in it a brand-ncw fire-control systen,
yvou can find yourself with aircraft assonblics costing mere than the air-
frame itself. But on tho avernze it is still o 50-30 gropositlon, and
that is quite a chanse in euphasis on compenents from the old days. The
story is pretty much thc same, althouzh not gquiie 3¢ wronounced, on
fighters and trainers; bubt, again, it is very appropriate to talk about
the assamblies. Thosc are the things that arce going e moke produciion
possible in peacetime, and, certainly, those are the things that ore
going to make prodvction possible in the cvent of a

izaticn,.

Before T leave thet comparison, T just wiant to call your atten-~
tion to the fact that dollars alone zrce not the bhest means of measurine
the relative importance of these various clements that zo to moke up an
girplane. The number of drowings reoguisred 1s pretty sisnificant. 10
you have to make scveral thousand drowings, you can be swe tliat the
item you are telking aboub iz not only complicoted te manufocture bub
cxpensive too. I menbion that becausc the oxamgle T reforred to, the
B-L5 1light bomber, cctually had a now firc-control syster that recuwdired
nmore dollars and more drowings, at the time the [irc-contreol systom wmns
introduced into production, thar the airfrome itself, O course, Lhe
Armoment Board made @ big to-do aboub that, They scid, "hwere iz the
worid are we going to get all the rmoncy™

Ir talking zbout this subject of proljusition probians in connee-
tion with aircraft assomblics, T om going o skip over prowmy productione--
g

o » -

and I dont't want 4o hart onvbodyts feelings., I think that any

vie aid before the war was of a choracter cnd at a rate that do

a tromendous anowntbt of consideration ot this Uime. First, the

low. I vas amnzed actunlly to find out that " %
S

B-18's & month, I =ould rave thought it wa 3
of 12 2 month on the only borber, I bheliove, e were geiiing Io
pericd is pretty low, The rates on ongines irore 1ovi, maybe 40 o sonth.

2
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The rates on radio conpasses, one of the major items of cormunications
equipment in those days, were iow, mavbe around L0 a wonth. Not only
that, but we were talliding about conventicnal stuff, The L1820 erngine was
an auvancement from the 975 or some of the other srialler engines, but it
vias still pretty conwentional. The radio compass vas an improvement over
communications equipment that was not too nowvel, So ithat the Lhings we
were concerned with prevar as compared with the things we are concarmned
with today were not only simple but conventional for that particwlar tire.

That is pretty important in considering any production provlems
today or nroanctlon rroblems of the futuvre, as you will learn lezter.
Treducing the conventional, extending broduct;on of sozething that is
already started, is no itrick at all. U3¢ we are not zoing to spend much
time on that.

I am goinz to talk a Little about Worid ¥Wer IT wroduction, T
hate to go back and fight the Battle of Cetiysburg ali the tinme, tubt I
am simply going tc point out thst in ¥orld War IT the yproblems related
to, and the emphasis was on, the sxecuwiion c¢f produvciicni in other words,
the plant expanslioris, the training of personrnel, guesbicns of allocation
and priorities, the substitulion of materials, and items of <hat charac-
ter primarily, were mostly problems of arecution.

I an going to concentrate consideranmiy on our f“esent srotlens
and our emphasis, wich are related %o wroeduction mianning, as ornposed
to what I 1like to call the execubtion of production.

I will say that most of owr brains and effort, nmest of the
spiration from our respective brows today, go inbo mroduchion plarning
There are many good reasons for that. First of all, e are building
nany things now that are newr: communications items, engines bcﬁblns
equivment, fire-conirel ecvirment--all are new. “he vrodl ‘s e have to
solve are new: altitudes, speeds, and other similar things. “e cre in
a new era really, and ve therefore have to do a much wore caretfuvl job of
planning than e ever did belore,

al : .

How, I am not going to elaborate on zaat at the precent iine,
out I am going to come back to it in a rdaute and debunk, in much
greater detail, why the ewmphasis today is primarily on vrodicition plan-—
ning rather than on the sxecution cf rroduction. B

f—" 0]

Finally, I am going to make a ferr rewarlks aboul the effect of
mebilization planning on our currert production ierk, and I thinls it
o

suffices for the present to say ithat it is a major factor. 7ie never do
anything now vithout leooldng to the future.

3¢ nueh For the outline of the tulls.
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Lot
I want to belabor this war produciiorn wroblem
Certainly, there is no more representative cxarple of e
duction problems encountered in World Var II than the R-3
had to be produced for the B-29!'s. I take that because ii
that I know from considerable personal experience. IZIven
concentrate on the 3350 for a minute or twio, what I have o say is
equally applicable to many Bureau of Aeronauiics compeonents and assen-
blies and certainly equally applicable te nawy of owr other assombli

or just a minute,
q

i
)
[

The 3350 engine is a good examyule, I think, becavse 1t was new
vhen we had to go into mass production on 11, “bore had not bheern much
time on the engine, It hLad veen flovm, sure, and there had been a cer-
tain amount of ground-running on it, but it was a COm‘a“at~V67“ new
article. Yet it was conventional —-conve 1sional in so far as its beling
a reciprocating engine is concerned. Ve had bullt many cthers, but they
were not quite so larze. So it vas & new ilem bubt a conveniional one.

In additicn to that, it was one that had to Le mroduced to meed
a rather stringent deadline. It was cormiited by rmanm meconie otier than
those, I surpose, who actvaily sat domm and figured oub the wltinmate
availability, the state of develorment, and a few otler points. IL vas
committed to an alr plan and progran asgainst a deadline that vwas really
alarming at the tine.

So it does, then, represent, I think, a pretty good exarzie of
the kind of productiocn problem that faced us in World War II.

The 3350-engine vroduction got started in about the middle of
1942, and a vear later e were still kicking oubt only about 1LE a month.
From a production point of view, that is just duck soup. Dut betwesn
about June or July of 1943 and June cr Jwly of 19L5 the rate ol produc-
tion had to be upped to 3,000 a month, and Shat is actually what
happened. To rake the thing a little pore ashounding, W weeks before
the var ended, in the middle of 1%L3, I was mwning 1rouru in the Penta-
gon talking to everybedy I covld find aboul hew e could epen L0070 more
engine plants to try to double the production of the 3350 engine. Well
fortunately, we did not have to get into that, At the rale bLonbs were
being dropped in Jdapan, it was cbvicus, oven to those of us e vere
back here in Vashingten or at Dayton, that we did not kave time Lo bulld
bwo more plants and get them inio vroduction. So what could we do? Ve
just had to get the best e could out of the pianis available.

The point I am trying “e make is that whis production problen,
which was a pretby astounding groblenm in the lale war, was a question of
taking a relatively new ftem in Lo years from around 15 engines o month
to 3,000 a month, and then having & requirement for about double that
anount almost overnight,




e nld

Among other considerations,; what made this a representative
example of the late var was the tremendous Tacility expansion tha®t took
place. The Wright Company, as you all know, operated in ibs Paierson,
New Jersey, facilities prior to the war; wvhen this 3350 engine vas com-
mitted to the B-29 program, 1t was necessary to expand production into
the Wocdridge facility in New Jersey, the Wright Lockland facility in
Cincinnati, and the tremendous Chrysler Dodge slant, So that, in berms
of flcor space--I donl!t want you to remember the' figures--we had to make
about a feurfold expansion for this engine alone, and we had to make it
in a very short periced of time. The figures are not importaat o you.
I think there were avout 3 million square feet originally available for
the purpose, and eventually we had over 12 million square feest,

It was quite a problem to get four engine plants tied fogether
in this preduction effort of 3,000 engines a rmonth. The ioodridge groug
put out about 800 engines a month., The Dodge plant put out 1,600 a
month. Incidentally, that is a pretty high figure in an engine of that
size for any one plant, and I think Chrysler is still sort of proud of
that operation. Iockland, of course, was to put out 6C0. Tt aventu-
ally would have gotten out more, I am sure, but it never did get a
chance to roll. ,

Aside. from the facilities problem, just think of the complicated
nature of the coordinated effort in four plants cr an iten the design of
vhich vias just really begimming to crystaliize, So what dic we find?

We found a number of engineering coordination oroblems that hacd to be
solved if we were to get any production. That was vretty sworty. Ve

had some rugged individuvalists in these various tlants, and they all
would like very much to have done things in their oom ways. So that we
had quite a testy little situation there, typical of a wartime produc—
tion problem. ‘ '

We had quite a problem in the allocatlon cf vendors and suppiiers,
as you can well imagine. One of the wlants irould establish a source, but
before he could turn his tack, sonebody else vould bhe in there and have
the order; that usually called for z l1itile dlecrssion, It was quite a
rroblem to build up vendors and subcontract suppliers for a1l of the
plants at the same time.

Ye had still ancther problem in the interchengs of »arts and
pieces. ilaybe Dodge in Chicago would »un a 1ittle shead of Lockland or
maybe Lockland would be a 1ittle zhead of Vioodridgze on scme irdivicual
perbs or pieces. liaybe they were having machine difficultiss vith this
little gadget or that little piece. So there was consicderadle Lcaning
of parts vack and forth. There was considerable loaning of machkine Time
back and forth. There vas swapping of semifobricated rmaterials, such as
castings and forgings and things of that character. Those vere 2ll typ-
ical of the production problems that characterized the late iarts :
overation. '

A2 1
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Now, look what happens. We just get rolliing on-a program like
that we get a few of the airplanes out and in operation, and we have
engine fires. To say that this was a2 three-azlarm fire mworld be a
rasterpiece of understatement. Uhen we had engine Tires in the 3-29!s,
- ¥ou would have thought the war was lost. T am sure our good friends in
the Bureau would not agree to that, but we in.the Air Torce were told
that it was lost if we didn't do sonetnlng about it. Trat did we do?
The easy thing, We just changed the design of the engine lrom a carbu-
retor engine to a fuel-injection engine, all the time accelerating pro-
duction to the 3,000-a-month rate.

It was on the.Fourth of July that we -gob together on this. T
can remember it well because it was hot and many reouvle were onory
~because they had to interrupt their Tishing or siimming or sailing up
in New England. We had them dovm in & room ot Uright Field talking
zbout how fast we could zet fuel-injection pumps on 3350 engines. It
was a particularly itrying session nct only because of the urgency but
because the folks had teo cancel their vacatvicns. Ye eﬁbarcec on o Pre
gram of design change and of conversicn of all these encines to fuel

injection.

Well, all that meant was that wre had to get Bendix and Bose
screaming on fuel-injection pumps and the air boxes, but thery didn
know how to build these things. They toolk 2 leooic at then and szid,
"You require tolerances of tirenty one~ﬁillionths of an inch, Ve o
even measure that, We don't have any gouge that will measuvre that,!

So we had to design air gauges and *an;s oL uﬁat characier. Ve nod to
persuade these people that thev couvld bhe bul

Among other things, both comp%nies hod Lo be persusded thiet they
couldn't hand-lap cach of the nine plungers in eac“ puanp and ever gel
any pumps built, becausc there just weren't enough peorle and there
wasn't enough time in any year to get ithe quantlity of zumps that we had
te have.

Fortunately, somebedy came up with the srort ildea of & orecision
grinder. I don't lchow bhow many of yor are grinding °“ec_u;ﬂsus, but
imagine grinding dovn close %o twenty one-nil-ionths of an, inck., That
wias preposterous and unheard ¢f anc it cowldnt't e donel It one par-
ticular outfit said 1t could build grinders that weuld de that and
demcnstrated by tests thzt it could. '

icn o were nos on*v the
gs that I have LGeen

ing about, but a fuel-injection-pump bli*z, and hehind tkot came.a

requlremeqt for 222 high-speed grinders, all within novery short space
2

+
Lolk-

of time, What ¢id that do? Thot Just upset 212 of the nachine-tool
2ilocatiecns; if it had not beer For the priority accorded tne B-29, e
wovdld net have had the grinders.

Ch
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T mention these things, without dwelling on them toc long, sinply
to show you how nroduvcticn of one aircraft assembly can =uild up and snow-
ball into the darndest "rat race!" you have ever secen in your 1ife, and
that is exactly what happened.

As T told you before, not only vas this a very conplicated accal-
eration problem, even for World War II, but it was done to a deadline that
was almost unbelievable. T can well remerber, when we were Just geltiing
started on the production of fuel-injection equipment for the 3350 engines,
having people beating on the back of my head saying they had commiitied the
31hth Wing, or it might have been the 3i3th Wing, to fuel-injecition
engines and that they were not going to take any airplanes uniess they had
fuel-iniection engines in them. Qf course, they commitied the “AY borb
outfit that you later heard abcut, and they commitied o or thres obther
wings. All of this was iaid out c¢old turkey so that we didn't have any
room to relax and *turn around. 1e had to soclve develotment problems, we
had to seclve production problems, and we had to make airnlane deliveries
by a certain date or else everything would go to the fogs——and that
couldn't be.

There is neo use going into the history of the thing. v““"ood}
extended himself. There was considerable in gelu¢tv and. Initiative on the
part of all participants in the program. so e ended up by lgeping all
the airplanes flying; but I dare say that a few pecrle lost a 1ittle

weight and a few people got gray halrs in the orocess.
£ pect A

I vant to pantion another class of assanblies [ron il

because I thi=nk many peorle have forgotien about them, MGoverr
L&)
furnished installations" we called them. They were just bizg chunxs of
airplanes, B-29's primarily, that we bougnt d_”ec tlr from the nanulac-—
s J s > o
turers because those particular manufachurers preferred to do | uq1ness
with the Air Force rather than with the nrimary contractors on fhe alir-
planes. I can't understand that ofter Tigh ening day alter dax and weal:
alfter week Lo people complain how tough it is 1o do business with the
Government; they don't wnderstand wihy ivn the vorld they ever bother vﬁth
X N p

a goverrmment contract. Bul here vas a grovp of peownle o had 4o paritic-
ipate in our vartime preduction program saying, "We waab Lo do buziness
with the Air Force. Ve den't trust these fiyv-byv-night vecple in the air

craft industry." 5o ve got o nov kind of asserbly--tne Soverrient-
furnished installation.

Some examples from the B-2% veore things "Lke tne control surifaces,
things that you rormally think of as subcontract items; Hodl sa¢ IS

which normally are not subcontracted because thoy are a 11t“le co big o
ship arocund all over tihe country in freighi cars; but most riant
nacelle sets, the whele nacelle wvackage, with the engine Lnuudi*c

all the accessories for the engine, ready to slip on the ad Al ine, nuthon
it up, and avay it vowd o, and cctually L‘ev vere used in Just that way.

These are all examples of govermment-iurnished tht&ll&ulOnu.

7

UL AT AT Mmoo e



n tlle

t3

Although we would like to avoid thatl wind of thing i
we would prefer to pin on the prime contraclor of the end Iter
keeping track of all this business of asserplies, subasseibli
items, and so forth--I wowldnft be swrprised that, if we have 1o noblil!
again, we would encounter people who would vant to sell directly io oa
Government, and that we would make the same compromise we made whe las
time-=we w1ll go anead and make a dzal rith them,

GFI, I suppose, was one of [nudsen's pets. Vahenever ne feli 1t
as necessary, usually about once & nonth, e would call a B-292 neeting
and would have present not only the snd—item wmanufacturers but aili the
GFI manufactwrers. He would rap on the table and say, Miell, zontleren,
vhatt!s the score today?! and everybody would recite rhat ther had dore in
the last 30 days against the targets tiiet he had given them, ineludi:
the fellows who were trying ¢ deliver the complete airplanes and &
boys who viere supposed te be delivering thesc nacelle sets, It is nartic-
Wlarly aporopriate to mention that because for z long tinme the nacelle-set
boys~~the Fisher Body Division of General Hotors and later on Martia in
Baltimore--were alvays in the doghouse, Ve never had enouph nacelles, and
ihe airframe manufacturers were all Ilined up in a group say.ng, Mie could
build more airplancs, but we can't get the racelles." So Gereral Knudsen
used to twist the tails of these birds Irom Fisrner, particularly o guy
named Ripley. I don't lmow vhether any of you lmow him cor not. e is
gquite a production ran and now runs the Flsqer assenbly piant in 2a
He used to squirnm as General Knudsen tightened ur on him.

Finally, the nacelle people wvere able ¢ solve thelr very con
cated oroduction problems. They vere putting in more nan-hours on 2
vidual nacelle wroduction than wre were accustomed 1o Lthink of Tor a vhole
airplane. That B-29 nacelle vwas guite & test. fier Zrother Ripley and
gome of the rest of those follis got Liings vretty well oiled and ve got
te the point where configuration ch re beginning to hit the B-29's,
such &s bthe stripping business, ci to "magle! radar, and so on, the
nacelle boys got ahead and didnti Ther used to acld nack on
General Knudsen ard wouldn't btell now many they were building,
and they viould shiyp just as many as th ev could t¢ the airframe peoplels
plants. One of these rme+ﬁngs came clong and Cerieral hnudsen ashed for
the score again, The T

JETR T TR RS, FL Tams =3 ! ] =2 Fal - .
ret thing noatloned by all the sirframe boys vas,

Y1l you please bturn off the flow of roceiles. M

Vell, it was cuilte amusing at thatl time Lecouse, rirst, GEFIL was
4

popular, secondly, nacelles were nosu ponular, and the shift in balance
of power was most entertaining in that particular ceriod. '

I am =oing to leave GFI by saying that there vaas & very unusunl
item of GFI that might core bucd, something you den't vant to 50rget
about--machine parts. You éon't normally think about the machine par

as an iten at all. It's a bit or 2 picce, It there Just didn't ‘a‘pen
to be sufficient capacity %o machine 271 of the forgings and coastings



required in this B-2%9 wrogram. TIncidentaily, the B~29 committec vas a
manufacturers! committes. It vasn't a military committee; it never showld
be and never couid be. A unit was set up in thet committee that concen-
trated on maciine parts, and that unit scyrried all over the cowntry, dug
up all the people with o 1ittle machine capacity, rno ratter row small 14
wWas, and zot castings and forgirgs. I thinlk thot is oretty intoresting
as the kiind of problem you are going o run inbo in waritime rroduction,

I vant to touch very lizhtly on just one wore World Var TII iten,
and that is the bombsight, At the tegimning of the war, we viere FCE“lng
all our bombsights from Navy sources. As the requircment becane greoior,
vie had to set up in rroduction Viector Adding lachire, which, inciderntally,
was still on the build-up and had net produced very nmany sigats by the

time we turned the whole thing off, Bubt I want to leave this idea with
you:

A bombswght then didn't weigh very much, and it cost only ahout
%h,500. Including Victor and the Mavy sources, e never &°d build over
o3

1,500 a month. Remerber the fact that it was small bui cost cbeut §L, 200,
because I am cgoing 1o come back to that in a ninuvie.

I am going to start talking row aboubd our nresent produstion yrob-
iems. I suppose I surprised you a little by saring that we don't worry
100 much-~this iz a relative statement--stout the wroblems o¢f execu-ion,
We syend, I would say, 9C percent of our time worrying abocub vlanning
properly the production, because we now know thzt if we do an intelligent
job of plarmning, it will come oub. kao V@ don't nave personnel train-
ing problems, we don't have significant facility expansion wroblens, we
don't have allocotion problems, we don', any longer, have material
shortage provlems that amount to anything. lone of uue whings that
characterize full wartime production exist. 3o if you plan o thing
rizght, it will be produced, particulorly if you mick the right verson
to nroduce it--that is very important ioo.

In taliking about rlanning, one of the first things we cons
is the complexity of the item. Go right baclk row Lo the old buibs
It didn't weigh too muchj; you could carry it arcund in o sivitease, with
two guards behind you, and you uvsuclly did; and it cost 55,500, Let me
tell you sbout its revlacement, which we now hove o pub in the B-5i's,
the B-47's, and the B-36!'s, the "litile" gadget we call
control System, Although I don't lnow how ruch rocm we hove Zenind Shnis
curtain, I don't believe you could get 211 of it on this stapre. It come
prvsev a2 rather fancy sight that hos to bz long enoungh to look dovm from

45,000 feet, It comprises the radar, which is the standard APS-23 with

vihich most of you are familiar., Tt comprises o computer tihal doesn't
vear description, It's *oo biz., I am n 1little ashomed o talk about it.

0 pr
the ¥-1 ire-

The F-1 weighs too ruvh, and 1t cosits too much to Lall chouts but
when put together, with all the coupliing that zoes with it, the comalete
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systenm is currently costing us $700,000. And hen we level off in mro-
duction at peacetline rotes, we don't see Loy in the vworld ”e can ever get
the cost belew $200,000. Compare thait with the 1ilttle old §lL,500 borb-~
sight that we produced before.

Remerber tils, too, that ihis porticular item, which e cz2ll the
{~1 Bombing System, not only reeps aotr through the nose of the alrolan
as the Forton did but it alsoc bomos by radar. So far as I can see, 1t
also obsoletes the two or three navigators we alwals carry around in on
airplane, because it hutonhu1CU$]y'ﬂeeps track of wten we took off, sihere
we were gelng, where we had Iwich, and so on. Like the fellow drivinr a
2d

Locomotive, 2ll tlie navigator does is put cil ian the vheels every nov
then and take readings that tell zbout vhere we ore.

That is et i1s happening to us. 7The compleity of the gzdgetry
that ive are putiing in airplanes is astounding. I zet into it from
ancther angle besides production, and I am constantly beal over the wead
because things cost soc much, "Myhy in the wor‘d dﬁ tn¢ngs cost s0 ruch?
Tho's robbing vou blind now?® Just izmzgine buis R :
the K-1 for $4,500. I would tiink you couldn'z cven
for $l,500.

That is vhat is hept it is
rezsons I menbtioned earliier. ! nesr eri,
higher than arybody has fiotm before; we are goins To My Jaster Than
anybody has flown before. I SUZpoSe nov some af the bermbing speeds ore
around 7CC niles an hour, and the tombing aliitudes 2re up arcund
115,000 feet, The toargets are not getting any easler to see. In fnet,
if vhat I hear is true, they cre pretby difficult o see--trose theot
have been seen at all. BSo this porticulor godret must be complicated
to solve the problems,

cning Yor the
-
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I vant to acd to the fact thot the systen nas Lo Te commlilcated,
and therefore hard to mroduce, the Tact that 1% isn't guite developed
yet; at least, I don't think it dis. Of coursze, thot 1s o oroducilon
man's viewpoint. He never thinks arybhing is doveloped wmeopt the
Locdel " Ford, and he con bulld that pretiy eos ' :

the E=1 system has been put together, has ecn
has been tested., I predict, hovever, that Ly the
gets hold of it--and, mind wou, the averapge crow ho
Californin Tech and 50 on-—we iill find that sore of the
should have been devel opca inte the system hove not been;
will hove the wsuol run of changes.

I an o great exponent of the tueory that preducticn is sinmple,
but preduction with o lot of chﬁﬂgos is alnost inmpossible, Thnt is
what is going to hopren bo the K-l
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developed to the point that we would

e if we cre going Lo commit it
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to 2 fleck of airplanes and have it come ouvt "hing ting! right dovm the
iine, wlth all of the wnits hitting with the proper lcad time into the
alrplane plant.

So when we do our production pianning, we do 4 greot: dezl of
celibercating aboul the state of development of the article. Souetines
ve get stuck. Ve toslc a2 simple conventioral ligquid-cooled engine thatb
had been develored in the normal way. It rnad been tested. It passed
the ground tests and it passad the L50-hour test. Everybody had dbilized
on 1t, It had been put in a P-51 and flovn arcurd, and it worked fine.
Ve conmitted it to a number of F-82's out at Jorth American, and the:r
viere on the ground for nine months while changes had to be jade.

This matter of studying the state of development is rot so zimile
as it arpears on the surface. Iou cannct just call on the engineer and
ask, "Is it or isn't 1t7" Tou must calibrate vwhat he says, whe he is,
and what happens in comparable situvations—and zeou are still wrong nuch
too much of the time in this particular period, when we are working on so
many subsbantial advances cver conventlonal articles,

Another item that you must be very carefid about in urocuction
pianning is the lead time. Admiral liarrliscn and I colliaborate to a sreat
extent on how much lead time we must have for engines, for fire-conbrol
systems, for rropellers, and for all the rest of the items. ¥We collabvo-
rate because we want 10 be sure we are teliing the sane sitcry to the
Bureau of the Budzet, and we collaborate, ifuriher, Lecause we need an
honest exchange of information in order to be sure Lhat we are negging
these things at the right time.

Lead time is very Luavortant. %We in the Air Force were a little
silly sbout it in the late war. We salid arbitrarily that anythling that
is GFP we will schedule 80 dsys aiead of the airplane, Dirpgl All alikel
Ve expedited from then on. I am not sure aboui the expericnce of the
Bureau of feronautics, but i1t probably had a few shortages from tize to
tine.

Mow, as 1 understand it, the Bureau follcws the volicy cof antici-
rating requirements for its CFP and buying ther in the year in which 1t
buys the end item, We 1n the Air Force are not doing thal. ife try lo
peg the individuzl lead time of each item and lay that into erigets
tion planrning schedules and commit ourselves to nothing Shat the lead
time won't support. We thinlk that is possibly anotiier vav of solving
the same nroblenm.

In any event, lead time is very important, and if you are aot
careful, you can upset produstion completely Just by not oxdering tae
assemblies at the right time, And when I say Masserblies," I mean they

1.

have GFP in them and have components in them too, 3o this thing hand
dovm from father <o son to grandson, and so on.
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Next, of course, we consider the rroductilion requiiremervs in lLight
of ultimate mobilization reguirements. We try to keep track of the
rather major changes that have been occurring necessarily in mobilization
requirements and .always cock one eye toward ticse in arriving at the
witimate plan for each assembly that determines what the schedule will de
for each end item,

We consider facilities, and let me fell you that the facility

situation is really scrambled because, as you know, we gave facilities

out tc a lot of people during the #war and urbalanced all this business of
who Invested the most capital versus who didn't, who have some facilities
novr versus who haven'tt, and to whom we will give facilities now versus %0
vhom we won't. That is quite a 1ittle task in itself. Also, there i
the question of saturation of facilities. That I1s very';.ooruan+ because
we vwant to be sure that we do not bulld plants and 711l them up 0 the
four walls with owr current production orders, rezlizing the time “equ*“ed
to get new vlants started in the event of a mobilization., Ve like, wher—
ever possible; tc have a 1little expansion rocm within a »lant. That is
where you get yowr guickest production acceleration. I think that was
very clearly borne out in the late war. Sc ¥ou must take a ot of tire
to consider where and how you are zoinz to divide thils production reguire-
nent.

L

Next, you rust begin to consider spreading the businesz, whe 50~
called proprietary interest of the small manufacturer, and a few similar
things that are usually presented at your front docr Ly & very eager,
‘patriotic soul telling you all aboui how good he is. Considerable
thought must be giver te the spreading of business.

Mow, I made a facetlous rerark. I didn't re2lliy intend it that
way, because inherent in all of our mepllication plamning Is a rorulre-
nent that we zave a proper base from vhich to oxza ﬂd. You lcard me say
a minute ago that we don!t want to be squeezed apal the fcur ralls
and the ceiling of each plant. 7e want tc have u}"!c 50Urces. e
want to have insurance in the Torm of Uvo manufactirers of this, that,
and the other, 3Sc spreading tle business becores a lot rore than just a
question of putting contracts into plants that con't have contracts; it
becones a very important fzctor in your mobiligz Jﬂoq exranslicn pase. 50
we must, in all sincerity, spend a great deal of time worrying about
what is referred to as spreacing the business. Thal is the descrintion

that has come oul of cur apjropriation act, wilch contained funds specifi-
ically for what we call added costs of subcontracting, to go inic subcon-

tractorst facllitles or vendors! fzacilities which we normally would not
go into, Just to spread this base, Of cowrse, small-plant participation
is very Important because these folks co play an important vart in any
all~cut effort, and ve srant to keep as many ol ihuh acalthy as we
possibly can,




But all of that is grownd together in tids planning problem wita
ore thing that is very sisnificant--many of you won't appreciate it
because you are committing yourselves, at least for tids year, to the
production side of the business, the materiel side--that is, the arbl-
trary requirements of the customer. The customers are the follis vwho are
using the equipment that we have to build, Those {olks get pretily arbl-
trary once in & while and sar, WIf you don't put this in, don't flve ne
the ¢old airplane. I don't vant it. IT you don't make this change, Fou
can have ther, or vut them in the junk heap, but don't give them to ne.

I won't fly them." Arbitrary requirements! INow, to the best ol our
ability in the Air Force, we try to grind that together with what the
materiel people say is feasible and come out with an answer, bul cnce n
o while, human nature being what it is, we are stuck in our productlion
planning with arbitrary requirements that force us to make estimates ilat
we can't neet. I have done it, and those of you who get into that end of
the business will do it. You never get away from it, It is just cne of
the factors of planning your production.

If you can do all of this planning in the preper marner and cone
out with estimated availability of all zycur comporents figured correcily
and vour end items figured correctly, you have onliy one thing to vicrry
about~--instability in the program. As soon as you zet it all worked oul,
something will change. Spealking for the Air Porce, our change has heen,
as you all know, in the last few months one of going from a symall air
force to, last liay, what we thoughit was the beginning of a 70-group zir
force; s5ill later on, by administrative direction, %o a yl-group air
force; and now there is conversation zvout a LE-group air force plus a
1ittle more money--~all factors of instability in a srogram. I am not
complaining in any way about instability, I am simply trying to make
you realize that it is a factor, Tou do this swell rlanning job, you
get all through, and then you start over again on & new level--~-new quan-—
tities, rew types, and so orn. IY is something so real that you rdght as
well make ue your aind to take it into consideration as one of the niost
important things about production of aircraft assembliies-~hor to keep up

.

rith changes in preduction and still look smart in jour plamming,

I suppose you feel that all of the complicated hodgepodge of
fipuring--vhich is not dore with a crystal bell~-is preoity inporiant and
rretiy impressive; that it teltes a presty thot guy! Lo do thabd sort of
thing-~someone ho can work niracles. Of course,‘we Gontt nave any
people o can perform miracles in ovr business. In fact, I donlt tiink
we have any such neople in the Scrvice. Ve carn only try to do our ©os5%
in meeting and solving the provlems as they arise,

I want to wind up this telk by saying that even though we concen-
trate at great length on our produvetion planning, we do spend some bime
putting out the production fires that still cxist, znd we nave plenly of
them; but we grind into our current rroduction :cre complicabions by con-
stantly reanslyzing what we nave plarmed and are producing in light of
mobilization.




Remenber; .we take robilization into consideration in our planning;
but even after we get an article in rroducition and the design bezins to
change or we find out more about the ways to mamafacture it, we keep wori-
ing away at this mobilization aspect of i%, Ve work at efforts Lo
redesign, and you will find out in your seminar this afterncon that we
spend money o have iitems redesigned. Ve work away at the elimiration of
critical materials-—such things as the infernal buckets that go into Jet
engines that are built out of everything that deoesn't exist,

Ye are constantly pounding avay at producibility. Ve go into marn-
ufacturerst! plants I'oclay and still see them beating around with hammers
and working away with files, Just as they used “o do. It is as if they
didn't learn enough when they had to nroduce in guantity during the last
war. S50 1ve keep pouncing on them, even after ihey are in preducticn, on
producibility—-in making changes in drawings and c%anges in practices and
procedures to build in the vroducibility that 711 leln us vwhen we nave
to mobilize.

We keep pounding away on the redistribution of sources even after
we are in procuction. Conditions change. DBusiress shdfts from one fim
Lo another firm, Maybe somebody goes out of business--not very nany in
these times, bubt somebody does occasionally--cr sonebody gebs loaded up
on an item when you are in between procurements. So e are constanily
workding hack and forth “edistributlng sowrces, all of those things
pointed toward mobil 12a3<op—-bav1n¢ the sowrces fhat you vant in the
right number teo get the raximum jpossible acce;era*ion in the shortest
pessible time in the event of an emerzercy.

That is a real factor and one that shonld not be overlooked “hen
you are studying production preblems on aircraft asserblies in paacetine-—
the effect that this constant mobilization effort has on the current pro-
duction progran.

Ve vind it up by saying that »rewar Drod“ctiop of agsemblies vwias
no problem. World YWar IT production of asserblies vas straightforrard,
Jjust the old business or somebthing vou could see and recagiize and feel
and understand, Our present nroblem is one of calibrating our loovledse
on these brand-new components and assenblies in a highly complicated
field. There is also the problem of alvays considsring and working on
the nobilization asyects of these assembiies even thile they are in npro-
duction after you have done your vianning.

That is ail I have, and I thack you very much for your kind
attention,

QUZSTICH: Genersl Shepard, I weild like to go vack to vartime
production, I happen to be studying that rwarticular vhase in the yresent
course. I vouwld appreciate it very much if jou wwould enumerate a fewr of




the problems that came up during variime yproduction, such as Llegal wob-
lems—-if you had any, facilities, and so forth,

G3INERAL SHEPARD: There were problems of plain acceleration-—
taking a design, handing it around %o two or three Llicensed manufacburers,
and in most cases teaching them how to interrvret the designerts drawvings.
Thet was always good for a thrill, XNost of the time you found that the
manufacturer of the eguipment was rot building it tec the dravings. The
foreman dovm in the shop would allow two more turns on this and 30 ruch
nore on that. That vas one of the major protlems.

The problem of material allocation was rather stuperdous, and
that was handled by the Aircrzaft Scheduling Unit of the iluniticns Board.

Training peovle was pretiy inmportant. then we started, ior
example, building B2-29!'s dovm in Georgla——ineidentally, that vas Theoret-
ically an easy labor mariket-—everybody said the folks dovm there had
alvays walked behind a mule and plow and cowlddn't voric with metal, Iut
they did learn the work and the cost of the B~29's was potten dom to a
point vhere it was faverable as compared with that of the criginal =zanu-
facturer. This oroves that you could teach even comnletely unskilled and
normally uwneducated pecple to do the Job. But those things toolk tine,
411 kinds of training courses ere recuired.

Once we had the precedence list established that said, Tor
example, speaking of the Air Force, the B-2% was a Ho. 1L zriorisys the
Bureau had the Grumman Ifighter in vop yrliority--it wasn't ftoo bad., On
those things you got the materizl, the scurces, the machine time, and
the manpover you vanted, It was the low-prioriiy iters thal suflfered;
they suffered because there was <oh enough Sotal capabi®ity to mcet the
demands of the acceleration. That vmas true up until z2bout Sentember
19hl. By that time we had enough material flovwing so that we had really
begurn to shut it off all throush the lotter part of 10LN and the bezin-
ning of 1%45. e were well past the peak »f production offort 2t +hat

S
time.

We didn't have any legal problens because oll we nad teo do was
put a person in jail if he didn't behave himselfl. As to dolliar robleuns,
vre Gldn't worry too much cbout today's trode beecnnse ve alicwrs had
excess—profits taxes and rerezotiation to back us vn. Wohody covld ob
avay wWith any money anyhow, so that wasn't significant.

Does that answer your guestion?
QUESTICIER: Yes.
QUESTION: The Stanford rcoport haos made sp

xr
concerning preparedness, such os hmigh-production p
tion drawings, high-production tool design, and nhia

cific recowrandations
annd ;




recommendations as to amounts to be spent on cach model, How closely arc
vou adhering to that recommended schedule at Dayton, Chio? '

GENZRAL SLEFPARD: I cannet answer you specifically other than to

say it i1s because I don't remember the amounts per model that verce cailod
for. But we are proceeding with contracts, for cxample, with Fairchild
and Boeing on cirplanes and Allisen, Uright, and Jeneral Electric con
engines-~I think the Burcau has one with Pratt & Yhitnoey—--Tfor this hich-
preduction redesign, standardization of dravingzs, and things of thot
character. %We arc going right ghead with it, within the limits of the
available funds. T think both Services had oniy smoll mobilization apnro-
priations in the fiscal yoar 1249, but I think it 2pnears that both =4l
get pretty substantial ircreases in 1950. ‘e will ke able Lo do o lot
more then.

QUESTION: ¥With aill the new types of aircraft, I would like o
know what the effcet of this has been on the program ve have for the
standardization of parts, bits, and picces.

GENERAL SI'EPARD: It is still being vursued to the extent tha
is vossible with & new article. TLet's toke the B-47. Ye jush p** Jhe
B-L7 in production not long ago. It urﬂouotcd;y has a io% of parts in
it that ought to be slandardized cnd wili be standardized as we g0 along.
It has been in the progrom for only a couple of menths, so the progress
1s naturnlly slow. Further, the desipgn of the wlrELLae nay change, It
certainly seens te me that, wntil you have built o .
must look with resecrvation on vhat sou 2an de in t
tion of bits and picces, becausc it may not ook guite thet tay' v the

\

It has been woriced on actively. The standardization growps in

the Funitions Board cre worlking on it actively and constantiz,

~T

QUESTIONM: As te mobilization, planning, and priorities, do you
have to get all asscrbiies and subtssgblies on the sape [riority os the
aircraft, eor do you hove te geb more lezd tine 6 back un vour subasson-

blies and take carc of thelr lower priority?

ST
a

¢ same prioriitr. You

Yo must have thcem on
o} s, 1t is the end ‘tom
el

GERERAL SHEFPARD: 1 5
see, when you get into the overation of prioritie
that gets 2 priority. Lotls szy it is an odrplane that uscs 2 T=4C
enginc, the Burezu's new Allison twbine-prop engine, e have been tall-
ing abouvt it for some of our airploncs. Tt is ca2lled for in some of the
Burezu's airnlanes. Let's soy ve hod te mobilize ord onc of owr Lop-
rriority alrplanes coarried tie erngine ond one of the Swrenu's covried
the engine, bu? we hed another airvlione that didn't hnve the priorityy.
This would happen: The V”ll sle production ¢of engines weald g0 to the
o top—priority'airpla o = othor lover-pricrity end itom vould
have to be held back in - nd ction,
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J don't think you weuld do iv on an extended lead-time hasis.
That would mean you would be croducing part of the end item in advance
of a reasonatle delivery time, and it would really be wasted efllort tc
that extent, 30 you would actuwally rescheduwle in consonance viiih thne
priority.

QUZSTION: Gereral, world wou say sonebhing about tha role of
inspectlion, its effect on production, and what luck one could erpect in
getting neople qualified for that work in sufficient numbers in wartine?

GENERAL SHEPARD: I suppose we sometimes take Zor granted the
importance of the inspector in the production picture, He could wretty
well make or break a producticn operation Ly the judgment  that he uses
in spot-checking the manufacturer's inspection effort. In other words,
letls consider the complete specification ¢f an airvlane. T doa't sup-
pose there has ever been an alrplane that completely met the specifica-
tion. There'always have to he deviations of one ¥ind or ancther., 7True,
those are actually carried through formally as changes in the drawings
and other documents that support an inspector'!'s activities; but, even so,
vhen an inspector gets down to the revised drawing or to the revised
information, he still can use considerable judzuent in his cperation as
against the written word.

The point I 2m making is that you teach ar inspector that he lhas
to go by what the specification calis for, what the drawing calls for,
and nothing else. But any of you vhe have made anything reslize that
there are tolerances and other innumerable conditions in the production
particuwlarly of bits and pieces that allow for a demonstration of judg-

ment on the part of individuals, and that is where the inspector can
either make or break an operatlon,

There is the procedure of materials review, T think i1t is called,
by which articles rnot viithin the draving tolerances are pulled out and
studied separateiy; 1f considered satisfactory, tliey are oub back in even
though they do not meet the draving tolerances, That kind of thing =soes
or., It is operated by irspection people, who have to be people with
mature judgnent.

At the moment, fortunately, vre are able to obtalin o ver
type of inspector because ve trained very many neconle during the
We have considerably smaller numbers now on the rolls, and e are able

to pick and choose a 1ittle bit. In the event of an erergency, e will
have the same problems of versonnel trainiag that e had in the late war.
I dmegine that we will run into somevhat the same & fficulties taat e
had before., I say that particularly irith resnoct to the rmanvfacturer's
inspection peopie, Afier all, ve rely on inspection by industry, Ve
Just spot-check the industry's inspection., Peonle in dindustry are the
folks who must train employecs in time of an emcrgencyr. Sc we won't be
out of the woods if e have Yo de it agnin,




Does that ansver sour guestion?

QUESTIONER: Yes.

P

UBSTIOH: Sir, should insvection be under procurenent?

€

SMFRAL SHEFARD: No.

COICMEL VEAVER: Ceneral, one of the hzadaches That we had during
the late experience, as you recall, was the guesticn of duplicate orders
being placed on assembly and component manufaciurers. In jyour preserd
vlaming, what consideration are rou giving to the control of that
problem?

CENERAL SHEFARD: That is a very good guestion, I took a ¢leaning
from the Alir Compiroller last week because we have too much GFP., Somevcdy
had fone out and made a quick study and decided that the namafacturers
could do a much better job of handling the material we now call ZFP, Just
as they deo CFL, the contractor-furnished assembiles and items., Thati is
the area in which tihis dupiicates ordering occurrel, I had & difficudit
time trving to convince General Hawlins that mavbe there was come merit
in GFP as suchj; that maybe the manufacturers had not srovm up to the
point where they could keep traclk of exactly what they wanted, vith just
the right armount of Zead time, and not hinvve a cushion in anything trat
they asked for, z bogey ifactor, to aliow for Alr Force clumsiness and
such; and that maybe there were tio sides Lo the gquestion. Veil, it 2
unimrortont here, but I didn't quite convince him. Ve are gtill debating
the issue.

I dontt know of any way that rou can ascertain tihe isolated
instances where monufacturers do cdouble uvp oun thelr orders olher than by
cbservation, by having wvery good plant represenitatives or admirnistrative
contracting personnel. TYou can cateh them on things like ziumirm snieet,
sure; but when it gets cdown to some of the smaller items, it is pretty
tough, and it reguires tracing ail the oy back through the application
of that item in the individwal nmamifacturer's wreduction plan, I werlt
imow of any way you can do that by stotislics, reworts, lavs, or ang-

thing iike that. The only way I imow to do it is to Lnve a very good
aroup of govermnent people cn the site, let them use 2 couple of good

, then
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eyes and a couple of good ears, and 17 they find instances of it
certairly camvaign the whole cperation, I “ Mellts!
t¢ handle it.
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QUESTION: Gereral, in schedulinz yroduction o9 on enTine or oLher
asserbly, how do you schedule the pricriti celiveries of spore parts?

itk the ond itens
thet is irerkoed cat by
onrd it i

e

GENIRAL SETPARD: Concurreontly
predetermined rate for delivery of inivial
the Bureau and owrseolves o5 o part of the Munitions b
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an established guide and, actuwdlly, our up“lv elenerts reserve the right:
to vary up or down from that. Bubt they ask for, and in general zet, con-
current proeduction.

I think we have all long since learned the lessons of iry‘ng Lo
squeeze out end items without spare pgrts. inere are many teople at jres-
ent, including Cclonel Jung, vho would holler for spares first ang tlen
eﬁd items later to fill up the pipe line. :

We are pretty'coojergtlve in the zroduction business, I send a
wire every row and then saying, "Step deliveries of the P-3%2 ard ta
care of something else." Ve get the usual howls from manvfacstwrers.

QUESTION: General, wouwld you discuss, just in a gereral war, the
extent to which you can depend on manufaciurers and nanufacturer o*"a:iza-
tions to work out their owmn produvction zroblems and cocrdinate ifheir activ-
ities with other manufacturers. In order to rerula te ﬂroduction, the
Covernment has to get into the picture to vhat extent

GEMERAL SHEPARD: The best answer to that is, siaply, to have the”
Govermment call out the Guard, order 211 representatives of manufaciurers
into one place a% one time, put them in a room, lock thz door, and out of

-that comes the test vossible production planning; vhere you have a cooper-
avive venture, by varicus manufaciurers.

QUESTIONER: I wonder how 1t works in actual practice.

GENERAL SHEPARD: It works fine. The peoyle have ic slieep
together, so‘you have to put them in Led together. That is the first
principle. Vhen they get to %ned, they Tind they are not bad bedfellows,
Scmebody gels an idea, -he tells * fe others about 1t, and after a vhile

they get to know one another,

roint Fo. 2 is that they swend long, arduwus heurs together during
the first days of any such program, and they probably hoist a few drinks
together. That sort of breeds a little familiarity, shall ve say, that
results in better working relationships and in a betler Undfrst?nuin~ of
the other person's sitvation. All of these things, I think, are Just a
aguestion cof being able to ung ergt nd bhe other person's nroblen.
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ing on the outside, works out fne. Give then the respons
are the folks who have the fMexibiliti; thev are the olks i
ability. After all, there are far more high-skilled peonl
than there are in the military. And it has been ny emf@“i
of these folks whc are highly skilled deserve ine responsil
are excepticnally geod people. Sc pub them in tlhore ucgeuﬂ
work, and they cdo very Tine,

So that thls commi tee action by industry, with the m‘litary 3
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Let me go back azain to the B-29 committee tha* operated in 21l of
this scheduling, allocating, the GFI, and thin<s like that, I think there
got to Le, in the Dexter Hor%on Building in Seattle, as wmany as 700 em
ees of the four manufacturers concerned. Ve had an Army najor tiere o
ride herd cn them. It worked [ine,

~We did that in a2 nurber of other programs, including the 3350 wro-
gram, and I am sure we will de it agai VWie are doing it today in our
mobilization planning. Admiral Harrlson has had the Pratt & Mitney
pecple over the barrel and is already putting them to bed with ord, Buicl,
and Hash, I think it is. And that is nrebtty sporty teo.

UESTION: €Can you comment on some of the wroblems of :
subcontractors alive at the same time that vou are trying o tesn the aiv.
o o =) =
craft I ﬂah“trg alive?

CENTERAL SHEPARD: That is just economics, just the plain, cold law
of supply and demand, ‘

We in the Air Force received, as I told you, an exira zppropria-—
tion of 74 million dollars to oversubcontract, to go out Lo altermate sub-
contractors, when we could have gobten along withoub a subecontracher or
where one would have been eFOJQA. That was intended dcally to cover

those people vho did not develop the designs that we Lappen to be buyinz,

The best example I can give you ¢oifhand 1s that Zoeinz is subcon-

tracting probably Bl percent, actually, of the B-5L. It is swbeocntraci-
ing to Douglas, to Consolidated, to Dvan leronavu¢cur, to Cwrtiss-iiipght,
in Colusbuss That 15 this business of cversvbcontracting., These peonle
happen tc be theeretically vrime uOEtTJCtOTS, but some o; them arc cought
without any prime contracts. Eill Jordan, at uuerss-VW‘rﬁt, woudd Lilke

o
to know what he is, a rriwe contractor or whait, Nﬂcwuue, in that big
plant in Columbus, he doesn't have anyihing.

o vhen-you say "keeplng subcontractors alive,! —ou should real
ize you are talking aobout veople whe used Lo be M"primes," but vwho are
"gubg, ! ’

It is the same way vwitn tne small manuvfaciurers.
benefits of some of this added stbcoatracting., The fumnic:
that is, vhen you ke a men vho is a2 small tusinessman——T
calibrated to 500 employees--and sive him one order, lc bo
business" right off $the bat. That caused us a lobh of broubl

QUESTION: 1 vas thinking of some of the situation
have with Lockheed, vhere they rere having canory components in
subcontractorst plants, but they rere cbic to naie ui“Se ioster -
they were turninz out tne F-T70%s. iiow do you 2ld those mzople
program?




GENEZAL SHEPARD: TYou can't hold them. ALl we can do is spend
this additional wile of money that we reccived this year to apply addad
subcontracting to the best capahilities of the prime contractor, In
other werds, we have written them and lectured them on the stbject of
naintaining a broad base, or considering subcontractors, just as zow are
talking about. We have left it preity such up to then., ‘e requirced tiwen,
as a matter of fdct to use nermal purerasing practice in arriving at who
thelr suvbcontracdtors are, Ve nhave refused to dirsct them 4o go to awv
company, We don't think it is proper to deo that sort of thing, ‘e
believe in competition, and if some people go out of business when Lh
over-all volune of business is too low to sugport all con panies, bthen we
want the wrcak cnes to zo out; the “Lak ones are the ones who cannotd
compete, ' ‘

We . just say to thom, " will pay ou extra new 4o do some acded
subcentracting., Go out and get business. Tor vour information, herc arc
companies MAW to "Z1 tiat arc running in and out ¢f cur vlace saying thoy
want some business. Go out and give them some business. We wonit Sl
you what companies to give it to; use normal commercisl busincss prachice
in arriving at who yoar subcontractors are," So some of the subcortrac-
tors are covered, but we have not put the fingor on anynody ara said, "Be
sure that guy gets some business." That is just a Litle *co unsanlhary,
I think, for peacetire operation.

s

QUISTICI: During the late war, it has beon ror roried, mavagoneny
cffectivencss was ﬂrcatly'“cuuccd by the necessity for monagerient te take
teurs to Daytor and Vashington and vhat not, in order to get deciszions.
that &5 boing done, or what has boen deme, regarding She delegniion of
authority so that managemeri's licr teorle w*-l not have to he footren?

GEIERAL SUEFARD: I @m in an awkward position 1o angwer “hat,
because I don'y imow now many of the nmanagers go to Dayion srd %o "ash-
irgton 1o get decisions as oppesed 4o how many go to sell sone thing.
Host of thom, in my experience, g0 to sell something,

GEFER.L SHEPARD: In wmrtime you have the normsl 1 coblems of
zeography and of trying to tronslate over the telephore or in writing
ideas, phllos liles, plans, .and urocedurcs. And if‘"ﬁy of wow nave over
read the vriti Adn the commercial
world, you real tact at one time:
or another.

r 3 . of somz ol vhe rugged individuwali
z¢ that you must have some porsconcl

-
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The easy answer is for the military to so oub an stay on a tour
all the time, cduceting industry as t wt Lt warts Jone. Of course,
vhe fact of the matter is that dwing + the rmilitary was alvoys on
the griddlc at nome. The only way it couwld operato vas to stay right
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there, go through the daily and continuous ingquisitions, and use the tele-
phone Yo try fo get information.

Vhen we started to accelerate the production of P~80fs, to fake an
example, and we wanted to put another scurce in production, some air-lire
officials came streaking into Daybton ic get all of the possibilities as to
the guantity we wanted and the vpriority that would be given. Ther vanted
to find out what they could about the drawings and specificatbions and
things such as that, rather than have somecne go over to Ralitimore and
then to the west coast to talk to these people about those things. T
don't consider that is particularly bad.

As a rpatter of fact, I think a lot of that kind of travel is done
by top management that does not have to be at home in order to get tae
work domé. He always has an assistant vho will lock after business. So
I don't think it is too serious., I actually had not heard that there vwas
2 lot of comment about it, T may be wvriting it oif too lLightly.

Tt is necessary to have perscnal contact; and if the military can-
net go to the industry, then industry has to come to tne niiitary,

QUaSTIONER: I mean for the zuthority to be delegated by the mili-
tary to representatives in the area, vhere they can make decisgions,
instead of management having always to go to lashington or to Dayton cr to
the Bureau of Aeronautics in time of war.

GEMNRAL SEZPARD: They don't have to do that. The woric ot Wright
Field, for e:anmple, is ceontract-execubion work. ?re work in the field is
contract-administraticn work, OUnce a person has a contract and is vorking
ori i1t, any questions he has about it are referred to the coniract, and the
people are right there, on ine spot, with the final authrority--~their
authority is the contract——to malke 2ll the decisions and internretations
that are recuired. If it is a2 question of executing contrncts, sure, they

»

kave to travel inte the field aboubt ik,

The tri ps to Washington are not recuired In the Air Force any rore,
because ail cf that erecution work has been delegated te the Alr lLateriel
Command, The Oeople who go to Vashington are the ones whe don't get the
right answver at Tright Field, so they try azzin on o higher echelon.

QUESTICN: Are you denying the probler will come vwp in %iie next
war? Do you tnink it is all taken care oi?

FiSRAL SHEPARD: T don't think the problem is important., There
will be some people who will go paddle-footing all arourd and use that as
an excuse for not building planes, but you want to watch those necrle and
doni't give them too much business because ther wont't he food anyheir,

COLOMEL HEMRY: General Shepard, on mekalf of the Collegse, I thank
you for a most informative iecture and discussion weriod. I am swre 1t

will greatly berefit the students in their studies,
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