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7 COLO}~L iIE~RY: ~ent~emen, the interpretation ,..,~ err s~}oject 
t o d a y  i s  i n  i t s e l f  a c o n t r o v e r s i a l  o n e .  I ~,~o-~ d. l i k e  %o ~ u o t e  4.,, ,~. 

Operating Procedure Annex h7 of the ].!unitions Board: 

"End product or major assembly. A completed assembly of com- 
pon&ut parts, s~Jbasserfolies and/or materials ready ........... ~ .... .zO~ ,~ei , . .~ ~.i.Ol: 

as is but intended for f'~ther installation it_ at_. end-item~ ~ 

In the interest of -~nification, we v.~!l accec~ ~:ms definition of a 
major assembly. Hey;ever, mistakes in te~LnoloTj shorld be tolerated 
until the aforementioned .~ef~_n_~_o_. accep+.ed or rejec3ed ~-.;~ .... ~:~ 
Services. 

C t ; . L , - - , . , _ . l e  p~c,-'ucolon ~ . . . . . . . . . . . . . . . . . .  ~. . . . . . .  ~ . ~  or assemblies, or GFE or ~ ~: .... -~-~ ~-'- ~,~ ,~<s of .... <~,-~ a'.r- 
craft are increased one n:a=ored=oia in ~ne attair~ing of a ~:'e.;.l-balanced 
schedule of these items in o~e event -~ emerzencl; or "in an5 ~ stepped-~ap 
pro gram. 

Our spea'.'.:er today is well qualified to ~ ~-~.~o~-~'- on -~'~-~~,.~[, n nase" of 
proc~u~ement mroduction.~ After an outstandSz]g _~er'o ~'l~ . ~ ]~'~" b~e" ~.~-ac ;_~mc'~" , he 
returned to the States in !gh~ ,-,-<.~"~*' served .... ~.h~* '~a ~- be termed an a~:;~rer...- 
tieeship for the position he now '~ 
of our most able Air Force oee{cers. "~ntii, 4~ J,,~us--:: of ~ <! A ~.~= 
assttmed the position he ncT~ no::_as, that of Chlei of ]ne i ro.:ra'm0.~u,~ Divi- 
sion, Air }:[ateriel Co~uand, and in < ...... ~.o~,~ L..~ ~_~o capacity is respected by '~ +'~" ~ 
aircraft and allied industries. 

Gentlemen, i take ~ + ~. ,ca~ pleas~<~e ~ "i " ~~ ~"'~-" - 
t o d a y ,  B r i g a d i e r  , J e n e r ~ -  n .  A .  S n e p a r ~ ,  !T-2i'3ed ~ t&"ces  . i i  2~ ~ s2"ce 

GEN~--RAL SHEP]~qD: General Vanaman, ~entiemen: -t has become a 
little like homecoming to ret~arn to the industrial Coilese. As Fred 
Henry said, I have been an apD:rertice a long tL"~e--not or:!y at AYC but 
also in addressing the student body of the industrial So!!eze. Hereto- 
fore my reception has always been very de].i~h%fu3.. The questions have 
been pointed but certainly ins[~'.ring. 

• ~ ", " ,~" ;  off ~ , ~  c u f f  but As you -;~II q earn, my conversation ms ~o,.e~.,~,,~ 
I hope rather informative. 

This subject of "Aircraft ..s~e~ib ....... , as CckGne! !ie:u "'~:-, ~,-',~~~,,.~ ~ men- 
tioned, in our vernacr~lar, can mean vklab v;e call "Oover:~.me:~t-fr.z_~.ished 
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property"--we used to call. it GFE--the engines, props, fire-control sys- 
tems~ and the major components. The term can mean CFE. As he suggested~ 
my remarks today will come within the possibility of the "~It£mate accept- 
ance of the definition by the Services. I expect to talk only about the 
production problems incident to and concerning tkese various aircraft 
ass emb! i es. 

It is a particularly appropriate subject because the day of con- 
sidering the airplane as the~ shall we say, "tin can" is no longer -~.~th 
us. It used to be that when you spent @ICO,O00 for an airplane, about 
$7~,000 of that amomut went into the "tin can"--the -vmapper, the struc- 

_.~oo the a:rcraf~ tural elements--and the balance of the money went ~ . . . . .  
asse~folies or components. Prc-~°mr bombers, for exs~r.pie~ used to rv.n about 
6~ percent of the dollar va!uc in airframe price. D~ing the v~ar the 
ratio changed to somev;hcre around ~8 perccnt. Now it is about a ~0-~0 
proposition. That is an average figure. If you ws~t to pick any 
sr, ecific ~xamrD~e , such as a new light bomber that has been produced in 
some quantity, having inst&lled in it a brand-new fire-control systc:b 
you can find yourself with aircraft assemblics cost~ac mere th,~u thc air- 
frame itself. But on the ~verage it is still a ~C-jO progosition , and 
that is quite a change in er',phasis on components from the old days. The 

-" ~ ~ " ~  ~ 0 ! 3  story is pretty much the same~ althouTh n o t  q~m.~e so =rono ..... ce~, 
fighters and trainers; but, again, it is ve~, appropriate to talk about 
thc assemblies. Thosc are the things that arc going to mare production 
possible in peacetime, and, certainly, those are the thin~s that nre 
going to make production possible in the event of a mobilization. 

Before I leave that comgsmison , I just rant to call your atten- 
tion to the fact that dollars alone are not the best means ef m~suring 
the relative importance of these various ~io ~ .... ~n~o~ that ~o~ to ~-:e ur~ an 
airplane. The nmmber of dra~.'#_ngs req~ired is pretty significant. If 
you have to make severa.l thousand ~arings~ you can be s~'e that tke 
item you are talking about is not only coml£icated to manufact-~e but 
expensive too. ! ment'on that because the exam~ole i referred to, tae 
B-~ light bomJoer, actually had a now fire-control system that required 
more dollars and mo:'e d~av.dn~gs~ at the tim.e the fire-control system :,.-as 
introduced into production~ than the airframe itself. Of co~'se, the 
Armament Board made a big to-do about that. They said, :'Tff:ere in the 
world are we going %o get all the money?" 

IY-  + n  ~ "  ~ o o n n s o -  ~ l : . l n ~  a b o u t  ~b~,_~ s u b j e c t  o f  . . . . .  "~"-~ - p~ o.~L....~_,.oL prob_i .ems i n  

t i o n  ,.c~th_ a i r c r a f t  a s s e m b ! ' _ c s ~  I am ~:o~n-~o _ ~ t o  s k i p  o v e r  crov.~r~ ~ r o d u c t i o n - -  

and I don't want to h'ort an~A~,ody ' s ..... -,_~.,~. 
we did before the war was of a character and at a rate that do not meri-5 
a tremendous amo~unt of considcration _~t this t~me. First~ t}'e_ ~"~_~.~o were 
low. i v'as o~r.azed actually to find out that in 1938 we were :, ...... ~ ._~ 
B-18's a month. I ",,~d have thought "~ o lo was 12 a y e a r  Ever so~ n r a t e  

o f  1 2  a m o ~ n  ~ '  o n  t h e  o n l y  b o m b e r ~  -r~ b o l i c ~ v e o ,  v;e w e r e  g e t t i n p :  . . . .  !_"~ +t-,~+~ ... . . .  
period is pretty low. Thc rates o n  ~-..~H .... ,_nes ::ere Low° m%ybe hOa ~:-onth. 

:: :,. ";:~'~ : "-': ",=77': ~: 77, -7" "'-U=~7,--I:-p. 
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The rates on radio compasses~ one of the :.~ajcr i3ems of cor~x..~mications 
eq~dpment in those days, were low, maybe around ~;O a month. }?or only 
that, but we Trere talking about conventional stuff. The 1820 engine ":zas 
an advancement from the 975 or some of the other smaller en~nes~ but it 
was still pretty conventional. The radio comi~ss T:as an ~:provement over 
comm'~nications equipment that was not too novel. So that the t l : : h -_ .gs  Tse 

were concerned ~'~th preyer as compared with the things ~:;e are conce:med 
with today were not only simple but conventional for that ~oartic~g_ar time. 

That is pretty important in considering ~ny prod-action [:rob!eros 
today or production problems of the future, as you T.~il leanl later. 
ProducLng the conventional, exten ~ding production of someth.~m{~ that is 
already started, is no trick at all. So we are not going to spend much 
time on that. 

I am going to talk a little about Tfo;~].d T.%r Ii production. I 
hate to go back and fight the Battle of Gettysburg aiD_ the t:Lme, but i 
am simply going to point out that in "" ~ ~ the ~.or~.a ?~ar II yrobiems related 
to, and the emphasis was on, the execution cf productionj in other -cords, 
the plant expansions, the training of personnel, questions of allocation 
~d priorities, the s~o:ostitution of materials, a~.~d items of "~hat charac-- 
ter pr'~uari!y, were mostly probl~ms of execution. 

I am going to concentrate considerggly on o~ presenb problems 
and our emphasis, T;!:ich are related to nroduction pla~miz:g, as o~Dosed 
to what I like to call the ~ecution of production. 

i will say that most of our brains and effort, most D f  the u:er- 
spiration from our respective brows todav, go into "production plan~ing. 
There are m a n y  good reasons for ~'~a ~. ~,zrst~" of all, T:e are ~u.,.L.u ..... ~, 
many th~cgs n o v :  that are herr: co;,-._':~r/.cations items, engines, bombing 
equipment, fire-control equii~uent--ail are neTz. The problems T:e have to 
solve are new: altitudes, speeds, ~nC. ~-"  o~:~e~ sLmilar things. :;e are in 
a new era real!v, and -~.~e therefore have to do a ~.uch iuoce carefc'q~ job of 
planning than vze ever did before. 

Now, I am not going to elsfoorate on that at t]~e present time, 
but I am going to come back to it in a rJ.nute and deb<unk~ in much 
greater detail, ~:~hy the emu.hasis today is ..... ' ........... pr.L,.:~,, l~y o n  ,:~ o c u ~  ~lon ,,olan- 
ning rather than on the execution of ..... ~-~n+" - : " ~ 0 ~  ~lO~q. 

" : '  f e: :  Finally~ I am go . . . .  o t o  make a ~ <.~ . . . . .  . e . ~ . ~  ~ o  about the " ~ ' ~  ~" e_,.. ~c u of 

mobilization p]_ar~ning on our current production "'~-, and i ~1~-'~.L .... it 
suffices for the ~resent to ~ that it a ~.~ ~ . s~y is "~a ~ factor. Tie never d o  

an)thing now Trithoat looking to the future. 

So much for the outline of the t:'.i]:. 



C. ' - ch  - ~ ." " " " .  7 ~ -J "  ; • '7". ; "~ ' , "  " , -7 . - - :  77 = ,! ~ , - ~  . 

.7 'A " ' 

I want to belabor this ~,.~ar production problem for just a minute. 
Certainly, there is no more representative examole of_ the ~-~,~ of p~ ..... ~--- 
duction problems encountered in V~orld b-ar ~± ~.an the R-3~O en!~ine that 

e~ ~a]T.~i_,~. had to be produced for the B-29~s. _,~ take th~t..~ because it is an ~ ..... 
that I know from considerable personal experience Even "" ...... ~ ~ "" ~ 
concentrate on the 33~0 for a minute or t'~'.o, vrhat I have to sa?! is 
equally applicable to many B~eau of Aeronautics co.::9onen~s and assem- 
blies and certainly equally -~ = " ~ ' " " ap~±.._cao~e .~o ::.any- of our other assemb7.mes. 

The 33~0 eno~-ne is a good ~:a~._p!% i thirfi(~ oecav~e it ~',as net: 
when we had to go into mass production on it. There had not been much 
t~e on the engine. It had been f!ovm, sure, and there had been a cer- 
tain amount of ground-r~ing on it~ but it was a comFaratively nev.," 
article. Yet it r,'as conventional--conventional in so far as its being 
a reciprocating engine is concerned. ~% had built many others, but thej 
v.'ere not quite so ~r~¢e. So it v.as a new item but a conventional one 

In addition to that, it was one i~hat had to be l~roduced to meet 
a rather stringent deadline. It was comr,.itted b~f man v. ~ people other than 
those, I suppose, w h o  4 - ~  7 ~  . ~ ac~ua .... ~ sat do~.,m a..~ fijfu~'ed out the tD.t~r~ate 
availability, the state of development ~ and a fe~: other 9oints. it ~,:as 
cor~itted to an air plan and progrs~.~, acainst a deadline that :;as really 
alarming at the time. 

So it does~ then, represent, i think, a pretty good exam.pie of 
:~o= ~d ',Tar ii. the kind of production problem that faced us in .... 

The 33~O-engine production got started in about the .c:idd!e of 
1912, and a year later r;e were still kiching out only about 7.~ a month. 
From a production point of vie'.,.:, that is just duck soup. But bet~:.~een 
about June or July o£ 19~3 and J~ue cr J~uV.y of ]-9'~5 the rate of produc- 
tion had to be upped to 3,000 a month~ and that is actually v:hat 
happened. To make the thing a !-.ttle more asto~mnding~ tv;o v.'eeks before 
the ~:ar ended, in the middle o£ 19!4~, i v:as r<u-m_in S around "_n the Penta- 
Gon talking to everybody I covAd find goout her," "...e could open t:-:o more 
engine plants to try to doffole t~.e 9reduction o-J - , ~ e  33~0 engine . . . .  , 
fortunately, r,~e did not have to get into t-~.at. "it the rate bombs ~,-ere 
being dropped in Japan, it -.,;as ob~ous.~ even to those of us ::he ~.'ere 
back here in Dashington or at Da5%on, +~:~=~ ...... ~.~e ~_:J.~" .... no~. have ~-4,~_,_,7e to build 
t~,vo more plants and get them into production. So .-S~at could v:e do? V,'e 
just had to get the best -,re could out of the piauts available. 

The point I am tr~ln.g to make is tl-at t':is ~roduction problem~ 
~,~;hich was a pretty astounding problem in the late war~ was a question of 
taking a relatively new iter~- in two years frc.m around I~ engines a r.onth 
to 3,000 a month, and then having a recfairement for about double that 
amount almost overnight. 

h 



Among other considerati0ns~ v~hat made this a representative 
example of the late ¥:ar ~vas the tremendous facility m~pansion that took 
place. The Wright Come'any, as you al! know~ operated in its Paterson~ 
New Jersey, facilities prior to the ¥~r; ~'.~hen this 3350 engine ~vas com- 
~Etted to the B-29 •program, it v~s necessary to expand produ~-tion into 
the Woodridge facility in New Jersey, the ~.Yright Locldand facil'ty in 
Cincinnati, and the tremendous Chrysler Dodge ~iant. So that, in temo.s 
of floor space--I don't v.~ant you to remember the figures--¥~e had to make 
about a fourfold exp.~ansion for this engine alone, and we had to make it 
in a very short period of time. The figures are not important to you. 
I think there v:ere about 3 million square feet originally ava52able for 
the purpose, and eventually we had over !2 r.~l!ion square feet. 

It ~as quite a problem to get four engine plants •tied together 
in this production effort of 3,000 engines a month. The 17ocdridge group 
put out about 800 engines a month. The Dodge plant put out !,600 a 
month. Incidentally, that is a pretty high fig~,u~e in an engine of that 
size for any one plant, and I think Chrysler is still sort of proud of 
that operation. Lockland, of course, was to put out 600. It eventu- 
ally ¥~ould have gotten out more, I am sure~ but it never did ~" ~ g~et. a 

chance to roll. 

Aside from the facilities problem, just think of the, complicated 
nature of the coordinated effort in four plants on aft item the design of 
rrhich was jus.t really begiimuing to crystallize. So v~hat did :ve find? 
Vfe found a n~aber of engineering coordination problems that had to be 
solved if we ~vere to get any production. That ",vas pretty sporty. Vfe 
had some rugged individualists in these various plants, and they all 
~vould like ver~g much to ilave done things in their oL'n ~-Jays. So that v~e 
had quite a testy little Situation there, t}~ica! of a ",vartJ~.e produc- 
tion problem. 

Ii~e had quite a problem in the allocation of vendors and suppliers, 
as you can ",veil imagine. One of the :~lants L~ould establish a source, but 
before he could turn his back, som@oody else ~ould be in there and have 
the order; that usually called for a little disc~',ssion. It -:as quite a 
problem to build up vendors and subcontract suppliers for a::l of the 
plants at the s-~me time. 

Vfe had still another problem in the interchange of "Darts and 
. o C . . . .  ca~o ¥.'ould r~ a little e~ad of Lockland or pieces ~a,zbe Dodge in ~ ~ ~ .... 

maybe Lockland v..'ould be a little ahead of V~oodridge on seine imdi~idua! 
parts or pieces. }.iaybe they ~..'ere having mac;line difficulties ~..%til this 
little gadget or that little piece. So there "~vas considerEDle icarlng 
of parts back ~nd forth. There v.=as considerable loan'.ng of machine time 
back and forth. There ¥.~s s~:npping of semifabricated raterials, such as 
castings-.a~d forgings and things of that character. Those ,..:ere all t}~- 
ical of the production problems +~'-~:~ characterized the late ¥;arTs 
operati on. ,- 

I~ ~u(~ ~T[~ 17~ .•- i •~ ~ ~ 7~, 
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• Now, look -{{hat happens. We just ;get rolling on a .pgog~am like 
that, we get a few of the airplanes out and in operation,' and v,:e have 
engine fires. To say that this was a three-alarm fire~ir~euld be a 
masterpiece of understatement. D]%en ~<~e had engine fires in the B-29's, 
you would have thouDht the ~r was lost. i am sure our good friends in 
the Bureau would not agree to that, but we in the Air Force ~,vere told 
that it was lost if we didn't do something about it. i:~=at did we do? 
The easy thing. !¥e just changed the design of the engine from a carbu- 
retor engine to a fuel-injection engine, all the tLme acceleratLng pro- 
duction to the 3,000-a-month rate. 

It was on the Fourth of july that we got together on this. I 
can remember it well because it ::.~as hot and many Feop!e were ~n~v~ 
because they had to interrupt their fishing or sr~i~;~ng or .sailing up 
in New England. We had them. dora% in a room at l'Jright Field talking 
about how fast we could get fuel-injection prmps on 33~0 engines, it 
was a particularly t~ng session not oP~y because of the ~genc~ ~ but 
because the folks had to cancel their vacations, i7e er:oarked on a pro- 
gram of design change and of conversion of all these engines to fuel 
injection. 

Well, all that meant was that ~,re had to get BendLx and Bosch 
screaming on fuel-injection pumps and the air bo>:es, but tkey didLn't 
know how to build these thin~s. They took a look at them and said, 
"You require tolerances• of t-~.-enty one-millionths: of an inch. ~,Te c:::n't 

~ ~ ~;_~]. measrxe that.': even measure that.• .Vie don't nav.~ any gauge that .... ;~ 
So we had to design air gauges and things of that ch~acter. ~.;ehad to 
persuade these people that t]'ey could be built. 

Among other thi~gs, both conFanies had to be pers=mded tkat they 
coulchn't hand-lap each of the nine plungers in each pump and ever get 
any pumps built, becat~se there just v:erer.'t enough people and there 
wasn't enough time in any year to get the ~uantit~r of y,~m:)s that we had 
to have. 

Fortunately~ somebody comle up ~-,%th the smart idea of a precision 
grinder. I don't know hov: many of you are grinding sFecialists , but 
ima.~_ne grindAng dovm close to twenty one-milLionths of ~n. inch. That 
was preposterous and -~nheard of and it co-~_dn't be done' Eut one par- 
ticu!ar outfit said it could build grinders that i:c~z2.d do that and 
demonstrated by tests that it could. 

So tied to this 33~O-engine ~, : o.L.. _ a~ce.._er~.~.._o~ wpre not o~iv the 
facilities expansion and all of the. other thinss that I have been talk- 
ing about, but a fuel-injection, pump ~ "~ and - oll ~z, behind that m_~me .~. 
requirement for 222 high-speed grinders, all ::ithin a v erzc short space 
of time. ]~at did that do? That just u%~set all of the machine-too! 
allocations; if it had not beem for ~'~.n~ ~-~o --+~.~: _±~; accorded the ~-29, r:e 
would not have had the grinders. 



I mention these things, without dwelling on them. too ].ong, simply 
to show you how production of one aircraft assembly can :}uild up and snow-- 
ball into the darndest "rat race" you have ever seen in your life, and 
that is exactly v.'hat happened. 

As I told you before, not only :"as this a very complicated accel- 
eration problem, even for World War II, but it was dome to a deadline that 

..,~ was almost unbelievable. I can well remember, when we were 3'~ getting 
started on the production of *" ] "~" ~" ~ue_-m~,jec~mon equipment for the 3350 engines, 
having people beating on the back of m~,; head sa~ng they had co::~.itted the 
31hth V?ing, or it might have been the 3i3th ~.7"_ng: to fuel-inj6~tion 
engines and that they were not going to take any airplanes un-~.ess they had 
fuel-injection engines in them. Of course, they co:~tted the "A" bo~fo 

.... ~ ~  ~ , '-,:~-~e~ o t h e r  outfit that you later heard about, and ~ney co~.~.~ud two or ...... 
wings. All of this ::as laid out cold turkey so that we didn'i have any 
room to relaz~ and burn aro~aud. We had to solve development problems~ we 
had to solve production problems, and we had to make airplane deliveries 
by a cer~gain c.~te or else ever~hin~ would go to the ~ ..... ,~ that 
couldn't be. 

There is no use going into the history of the thing. Everybody 
extended himself. There was considerable i:ugenuity and initiative on the 
part of all participants in the progrm.u; so we ended up by keeping all 
the airplanes flk-ing; but _[ dare say that a few people lost a little 
weight and a few people got gray hairs in the process. 

I want to mention another class of assezfo!ies from T£orld ;:iar !i 
because I think m-any people have forgotten about them. "Ooverr~.emt- 
furnished installations" we called them. They were just big c}-ur/<s of 
airplanes, B-29's pr~narily~ that v:e bought directly from the manufac- 
turers because those particular manu/'acturers preferred to do business 
with the Air Force rather than with the pr~.nar~r contractors on ~he air- 
planes, i can't understand that after listening day after day and weeh 
after week to people comn].ain ]20-.-: touch :'~ ~s to do ~-~- o~ the 

" .,,_tA Government; they don't u~nderstand why -,n the world t.hepT ever bother ~~ ~" 
a government contract. But here ,-'as a ~roup of -f:eo[:le ~ho h&d to partic- 
ipate in our wartime production program sap;d_ng~ m,/[e r-ant to do business 
with the Air Force. Vfe don't trust these fi~-by-ni~ht [~eople in the air- 
craft industry." So ~:e got a new kind of asseL-bly--the sover[~nent-- 
furnished installation.. 

Some examples from the B-29 ","ere things like the ~~"~ ~ ~ -~ 
things that you normally thi~< of as s~ocontract items~: boC~. sections~ 
which normally are not subcontracted because thcy are a little too b'.g to 
ship around all over the country in frei[~ht cars; but most impgrtant~ 
nacelle sets, the whole nacelle package, -c-ith the engine M~stc/L!e@. and 
all the accessories for the entwine, ready to slip on the airplane, -uttcn 
it up, and away it wo:i.d ~o, and actually they ",..-ere used in just that way. 
These are all ex-~mples of government-furnished i~.~sta~.!ations. 
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Although we would like to avoid that kind of thin~ in the fut-~e-- 
we would prefer to pin on the prime contractor of the end item the job of 
keeping track of a].! this business of asse£olies, subassemblies~ vendor 
items, and so forth--I wouldn't be s~prised that, if we have to mobilize 
again, we would encounter people ~,:ho would v.ant to sell directly to the 
Government, and that we wo,a_Id make the s~r,e compromise ,':e made <,-~e ~.a~ 
time--we vN_l! go ahead and make a deal =.ith them. 

GFI~ I suppose~ ",vas one of Knudsen~s pets. ?Kqenever he felt it 
was necessary, usually about once a :uonth, he would call a B-29 meeting 
and would have present not orfly the end-item l~:anufacturers but all_ the 
GFI manufacturers. He r~o~Id rap on the table and say, "~.Te!!, ger.tle~.en, 
v~hat's the score today?" and everybod V ~..;ov~Id recite ;:hat they had done 'n 
the last 30 days against the targets tl:at he had given them~ including 
the fe!loz~s who r~ere tr~ing to deliver t~-e complete airplanes and the 
boys r~ho ".~ere supposed to be delivering these nacelle sets. It is partic- 
ularly appropriate to mention that because for a long ti.'ue the nacelle-set 
boys--the Fisher Body Division of Genera! 1~iotors and later on kartin in 
BaltLmore--~vere alv{zys in the doghouse. Vfe never had enough nacelles, and 
the airframe manufact~m~ers were all lined up in a gTeUp sa~d.ng, "~};e could 
build more airplanes, but ~:;e can't get the nacelles." So General ~2eudsen 
used to t;vist the tails of these birds from Fisher, partic~_arly a gust 
named Ripley. I don't know rA~ether any of you ]~ov: h'_m or not. Fe is 
quite a production r~an and now r~ns the Fisher assembly plant in Oalti:~v,)reo 
He used to squirm as General i'~mdsen tightened u~. on him. 

Finally, the nacelle people were able to solve their very conpli- 
. . . . .  a .... 0 'drs cared production problems They r:ere putting in more .... h ,~ on ir.di- 

vidual nacelle production than :<,e v:ere accustomed to thirL: of for a r;hole 
airplane. That B-29 nacelle ~,:as quite a test. After Brother Ripley and 
some of the rest of those folhs got thin~s pretty v-el! oiled and r.,e got 
to the point ~,:,-i:ere configuration changes ~::ere be<inning to hit the B-29Ts, 
such as the stripping business, cl:anyinz to "~{~].e" radar, and so on, the 
nacelle boys got ahead and didn't s!ov: do-,u~. They used to l:oid back on 
General linudsen and ~,,~o~idn't tell._ ]<i-: .~iust bor., "many they ;;ere bvilding, 
and they ~:o~ld sl'ip ' ~ juoo as many as the ~, co',d_d to the airframe ~eor~le's 
plants. One of these meetings Cane alonz and General Knudsen asked for 
the score again. The first thing r:~eutioned by a_-'_]. %l--e airframe boys r;as, 
"Vfill you please turn off the flow of nacelles." 

?fell, it was cuite amusing at thmt time beca~,~_:~e~ first, GFi v:as 
popular, secondly, nacelles -.,.ere most popular, and the shift in balance 
of po~,.~er :..as most entertaining in that particular period. 

I am going to leave GFi by saying that there ~.~as a very unusual 
item of OFf that might come back, something ~.:eu don't ,.-:ant to forget 
about--machine parts. You don't normally think about the machine part 
as an item at all. It's a bit or a piece. But ti'ere just di~nlt haT:pen 
to be sufficient ca;oacity to machine all of the forgings and castings 

7:?. ~ :'.T ~ ~77 '~-;',,~ ~ ,<~ ~ ?7 ~h 



required in this ~3-29 program, incidentally, the B-29 committee r:as a 
manufacturers, com~.ittee. It ~,Tasn,t a military cor;~..ibt.ee; it never sho~O.d 
be and never could ~ae. A unit ~,'~s set up ~n_ that committee '-',~.:,~_.~- concen-- 
trated on maq!~.ne parts, and that unit sc-n~ried all over the co'antry, <~.v~ .... 

7 -~ 4 - - ~ 7  ~ ~ L , .  . . ~ .  up a l l  t h e  p e o p l e  r . ~ t h  a . . . . . . .  m a c h i n e  c a p a c i t y ,  no ; . = t u e x  r_ow s m a l l  ~ 
was, and got castings a,nd 9o-~ ~,.~._ ~ o-.*~- - T_ th~:~ ~~ o'-u,~.~ is pretty .._n~<~rus ~_:~. u 
as the kind of problem you are going to run into in v:arti:...ne .f~roduction. 

I want to touch ver-y lightly on just one :<ore V/o r ld .  Vi~r II -'~ ~',en-, 
4 -  . u  -" : ,  a n d  t h a t  i s  t h e  b o m b s i g h t .  A t  t h e  b e g i n n i n g  o f  t h e  ~,-ar, v,'e ".:,'ere , : ; e ~ - n ~  

a l l  o u r  b o m b s i ~ a t s  f r o m  N a ~ -  s o ~ o e s .  As  t h e  r e q u i r e m e n %  becsz.~e . [ ; r e a t e r ,  
we had to set up in croduction Victor Adding 1[ac-~ir_e, ~" . . . .  o ,nmco~ i--~cidental!v, 
-~:as still on the build-up and had not produced very ;aany sights by ti'.e 
t~m.e r.~e turned the -,~,~hole thing off. But I ::ant to leave this idea "~ 
you: • . 

A bombsight then didn't weigh ve~j much, and it cost only about 
$h,5oo. ' "  I n c x u ~ m n o  V i c t o r  a n d  t h e  h ' avy  s o . ~ c e s ~  -~',e n e v e r  d i d  b v - i . l d  o v e r  
I~500 a month P.emeraber the fact that it .';as s'ua].l but cost ~ : b ~  ~.~a,~O0, 
because I am going to come back to that in a ~.._inute. 

I am going to start talking now about or, r prese-~t production ~orob- 
iems, I su~~ose~ I surprised vou~ a little b~. sa~ing tlt.at we don't worry 
too much--this is a relative statement--about the y~rob!ems of execution. 
!;.~e spend, I would s~.~n~, 90 ~ercent_ of o u r  t~me ~.'~,.o~ - ~ r ~  . "-'~n~ about ~ 7 ~ i ~  ... . . . . . .  ..... b 
properly the productio% because r;e r~o',v kno-.:: ='~n~ :if ~:,~e do an -'7..~el..__g~nt~+ ~ ~ 
job of plarnzJ_ng, it ,.ill come out. D~..y? V,'e don't ,-'rove :personnel train- 
ing problems, we don't have significant facility ex~ansion~ ?rob~e.- us, we 
don't have allocation problems,, we don'*~, any longer, have mater~al 
shortage problems that ~no~t to -~ ~,~-'~ ~n..,ng~ that ~n~ ....... g. None of the ..... 
characterize f"~lT_. ~~+~"_._~e ~roductior~~ . exist. So if you plan a thing 
right~ it will be produced, partic~D_ar!y if you rick the right ~erson 
to produce xt--t.._at ms ve~ important too. 

In talking about planning, one of the first things r~e cor.sider 
is the complexity of the item. Go richt back now to %he d!d boubsight: 
It didn't weigh too much; you could carry it arom~d in a s~:itcase~ :~ith 

: '~ ~ ~ ~ e v  me two guards behind you, and you ..ou~ll~ did; and it cost ~';~.:.~500. ~' ~ 
tell you about its re,~lacement, "~.nich" " v;e no-~7 have '-~o put in the B->~' 's, 
the B-h7's, and the B-36's, the "little" gadget r;e ca!! tl~e • K-! Fire.- 
control System, A!thou~ i don't know ho~ ~ much roam r:e have -:,ehtm.d this 
curtain, I don't believe you could get all of it on this stage. It com- 
prises a rather fancy sight tha:t has to be long enough to look do~n from 

z~e~. It comprises the radar~ rrh--ch is the standard APS.-23 r;ith 
which most of you are f aa.li!iar. It comprises a computer that doesn't 
bear description. It's too big. I am a little ashoaned to talk ~-bo~o~ it. 

The K-1 v:emens too much, and it costs too m~ch to talk about; but 
v:hen put together, with ~7~ the coupling '" ~ : • ...... v~ goes "cith at, the complete 

~.~) t ~ " < ~  IP ~-',' i ', ,'' . . . .  :!," ";; 
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system is currently costing us $700~000. And -:hen we level off in pro- 
duction at peacet£me rates, we don't see how i:7 the' world we can ever ~ 
the cost below $200,000. Compare that with the little old ~i~!.,500 boml)- 
sight that we produced before. 

Remember this, too, that this particular item, which we call t h e  
K-1  B o m b i n g  S y s t e m ,  n o t  o n l y  p e e p s  do~,~ t h r o u g h  t h e  n o s e  o f  t h e  a i r p l a n e  
as the Norton did but it also bonfos by radar. So far as I can see, it 
also obsoletes ,the tv;o or three navigators v,'e always carry around in an 
airplane, because it automatically keeps track of v.'hen we took off, -:.'here 
we were going, v.%ere we had i~n~ch, and so on. Like the fellow oh'iv_in7 a 
locomotive, all the navigator does is put o'.! in the wheels every no,.._ and 
then and take readings that tell about there we are. 

That is what is happen_ins to us. The complmcity of the gs, dgetr:; 
that re are putting in airplanes is asto,~.ding, i get into it from 
another angle besides production, cmd i am constantly beat over the head 
because things cost so much. "~;~y in the world do tKings cost so "m~ch? 
V;no's robbing you blind now?" Just imagine buSiding a bo~bsight like 
the K-I for $h~500. I would ti:.irJc you co~_&n't even .'::old it out of c].a~; 
for ~, 500. 

That is ~.'hat is happening nov:, and it is hs, F, penin S for %he 
reasons i mentioned earlier• We are in a net er:. Le are going to f-in 
higher than anybody has flovm before; we are .soi-~_S to fly faster tha-: 
anybody has f7 o~-:n - ~c ~ ~-~ ~ uomb±~_~< speeds are . . . .  o ~ o _ e .  I s , L . , p o ~ e  n o - , '  s o - : l e  o f  t h e  . . . . . . .  " 2  

aro,~nd 700 miles an hour, and the bombing altitudes ?_re up aro~'mtd 
i,~5~000 feet. The targets are not gettin C any easier to see. in fp.ct, 
j f ~vkat i hear is true., "ohe~,r a~e pretty diffic~it to see--those that 
have been seen at all. So fbi's po.rticvlar ~adcet must be complicated 
to solve the problmns. 

I vmnt to add to the ~'~ . . . . . . . .  . L~ ,c~  ~h~.,~ t~e . ,  o,, ~,~-~~.= _,,m,s t o  ~ e  c o m F i i c a t e d  ~ 

t t l - c  -~ it ' ~ and therefore hard to produce, the ~ac, ..... ~. -.sn'~ cuite devc!oned 
. ,  . .~ , ~  ~ ~ , . . . ;  . . , - ,  ,~"~t'~ ~ at least, ± don"% tb_irJ: '~m:~ is. of course~ th:'.t is a ~ro ..... o~ 

4-" -" " .~_L <~ man's vie:~point. H e  never on:.nks . . . . .  " " ' - ~  . . . . .  0' ,,~ . . . . .  ~,-.~ ~.s d e v e ! o n e d  ~.  . . . . .  ~ ~-~~, ~, ~.,, ~,~ 

" "  "~ 7 II."PI: " . . . .  r t r,:o~e~ ~ F o r d ,  a n d  h e  c a n  OU.I.LC. t h a t ,  r ; , ~ e t t v  ,~no;7, :  - s  t r u e  - : ~ ' -  
t h e  K-1 s y s t e m  h a s  b e e n  p u t  t o g e t h e r ,  h a s  b e e n  f l o w n  i n  an a i r p ! a r : . e ~  a n d  
h a s  b e e n  t e s t e d ,  i p r e - t i c t ,  h o w e v e r ,  t h a t  }:,~r t h e  ~=,~,e~.: ..... .... ~ne : ' .vcra~e.. ~z'@,,.. ., 
g e t s  h o l d  o f  i f - a n d ,  m i n d  you~  t h e . . . ~ v e r a g e  c r o w  h a s u ' t  ~-een., t ~  _..i '~'.,. ,:~_ 

- -  - ~ -  n California Tech and so on--we :-:i ii find th~.t sc~e of the th:!.n[:s d.at 
should have been developed into the system h<~ve not been; ~..u~ ~fo~ e~ :re 
will have the usual ru~ of changes. 

i am a great exponent of the theory that produci.ion is s'.mp!e~ 
but production with a lot of chances is almost imposslble~ T!p.t -.s 
what is going to h;-.ppcn to the K-l system, mcrk -n~: words. Tt "_S no% 
developed to the point that v:e would like if we are [ping to commit it 
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to a flock of airplanes and have it come out "b]~g ~:' ........ ~ r i[~.t doT:re, the 
line, with all of the ~m_its hitting ~:d.th the p~.~oper Lead t~.~e into the 
airplane ~ ~ '- p=~n ~. 

So -~'~hen we do our production planning, ~;d do a great deal of 
deliberating about the state of deve!opr.ent of the article. Sometimes 
we get stuck. We took a s~mp!e conventional liquid-cooled enzine that 
had been developed in the normal v~y. It had been tested. It F.assed 
the ground tests and it passed the l~O-hour test. E~erybody had kibitzed 
on it. It had been put in a P-~I and flo~. around, and it worked fine. 
We con~mitted it to a n~mber of F-82's out at North American, and they 
were on the ground for nine mo~hs while changes had to be made. 

This matter of stud)~ing the state of development is not so simi:!e 
as it a~pears on the s~face. You ca<~not just ca!! on the engineer and 
ask, ':Is it or isn't it?" You must calibrate what he says, who he is, 
and what happens in comparable situations--and you are still ~<rong much 
too much of the t~e in this partic~.ar period, ~::hen r;e are wor]~ng on so 
many substantial advances over conventional articles. 

Another item that you must be very caref ~u! about in ....... ~" ,~ O~O ~!on 

plaguing is the lead t~ne. A~miral Harrison and i collaborate to a <freat 
extent on how much lead t~me we must have for engines, for fire-control 
systems, for ~ropel!ers~ and for all the rest of the items~ l~e collabo- 
rate because ~.~e want to be sure we are telling the same story to the 
Bumeau of the Budget, and we collaborate, further~ because we need an 
honest exchange of i~ormation in order to be sure that "~<e are pegging 
these things at the right tL~e. 

Lead tLme is very important. 7.e in the Air Force ~.ere a little 
silly about it in the ]_ate war. V;e said arbitrarily that an~ing that 
is GYP we v~ll schedule 60 days ahead of the ai_~p!ane. Bing| All alike! 
We expedited from then on. i am not sure about +he experience of the 
B'~eau of Aeronautics, hut it probably had a few shortages from tL-._e to 
time. 

Now, as I understand it the Bui~eau ~ ' ~ 7  7r~ :~r~  the -~ ' . . . .  , . . . . . . . .  ~ o . . . . : ~ . /  o:f antici- 
pating ~eauirements for its GFP and buying the~ ~ ~ the year ir .<~mc~..~_'~ 
buys the end item. We in the Air Force are not doing t~a~.. ~!e try to 
peg the individual lead t~me o¢_ each item and lay that .... ~ _ ~ o  o~" produc- 
tion planr~ing schedules ~ ~ ' ~  ~n~ cor.mit ourselves to nothing that ~ne 3_ead 

~h_r]< ~at is possibly another way of ~ " - ~  time won't support ~;~e ~ ~ " ~  

the same problem° 

In any event, lead time is very important, and if you are not 
careful, you can upset production completely just by net o;:der'ng the 
assemblies at the ri~t time. And ~:hen i say "asse~9o!ies," I mean they 
have GFP in them and have components in them too. So this thing hands 
do~ from father to son to grandson~ and so on. 
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~[ext, of course, vre consider ~..e c~oduction reouirements in q ~ ~'~'" 
of ultimate mobilization requirements, i, Te try to keep track of the 
rather major changes that have been occurring necessarily in mobilization 
requirements and alT;,'ays cock one eye tov rard those in arriving at the 
ultimate plan for each assembly that deter.nines .,-.hat the schedu_le ~::i7_2 be 
for each end item. 

We consider facilities~ and let me tell you that the facility 
situation is really scrambled because, as you ]:now, we gave facilities 
out to a lot of people during the v~ar and u~oaianced all this business of 
who invested the most capital versus ~:rho didn,t, who have some facilities 
no',': versus who haven't, and to ~'rhom v.'e ~'.dll ~ive facilities nor," versus to 
r.'hom we n, on,t. That is quite a little task in itself. Also, there is 
the question of saturation of facilities. That is very ~uportant because 
r,'e ~,~-ant to be sure that we do not build plants and. fill them up to the 
four rza!is r,.~th our current production orders~ realizing the tJ_me resuL-ed 

~-,)4 7 " ,  " " "  to get ne~7 nlants started in the event o f  a moL_~mzatmon. D'e im~<e~ z:&er- 
ever possible, to have a little expansion room ~.~.ithin a olant. That is 
where you get your quickest production acceleration° I thLn]< that .:as 
very clearly borne out in the late r:ar. So you must take a lot of time 
to consider -.~here and how you are going to divide this production rea~-~e - 
mont. 

Nex.t~ you must begin to consider spreading the business, the so- 
called proprieta~ interest of the small manufact'm~er, and a fe~:; sJz:i!ar 
things that are usually presented at your front door by a vet5 ~ eager, 
patriotic soul telling you all about herr zood he is. Considerable 
thought must be given to the spreading of business. 

Nov,', I made a facetious re,.!arL. .... i didn't really m~''+ ezud it that 
way~ because irJ~.erent in all of our mcbi!ization planning is a re:,'_uJ_re- 
ment that vre have a prooer base ~" ~ ~ ~ _re.., ~-:hich to ~xi~;~d. You heard me say 
a minute ago that r.~e don't ~~'~nt to be squee~_'ed against the fo~,~r -,:alls 
and the ceiling of each plant. T;e ~Jant to have _.~uD_tinqe~_ sources° T;e 
r;ant to have insurance in the form of t~::o manufactrrers of this, that, 
and the other. So spreading tl-e._ business becomes a lot more than ~s~'u + a 
question of putting contracts into --~ ~ p1~n~s ~hat don't have contracts; it 
becomes a very important factor in your mobilization ex'.f~znsJ.on base. So 
~'~e. must, in all sincerity, spend a great deal of time ~nrr~'~ .... ~ about 

~ . descr~ ~ b~o_. rrhat is referred ~o as spreading ~he business That is the -'_ .... 
that has come out of o~ appropriation act, ~:d~ich contained fmqds specif- 

4 .~4- ..~ : ^ O C  ~ . .~  ically for r,,9.at r . :e call added costs of sLgocontracting~ to go ~ , ,~ , c  ~'~" ~ -  

tractors' facilities or vendors' ~ .7 ........ ~ac~'.m~les :~:~zcn ".re normally ~:,~o~.~id not 
go into, just to spread this base. Of cour~e~ small-plant U,-~r~Ic:~a. ~'~zo.~ 
is very important because those folks do p!a~r an important ~_art in any 
all-out effort, and r:e -,.'ant to keep as many of them healthy as ~ve 
possibly can. 
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But all of that is ground together in this plam~ing problem ¥:ith 
one thLng, that is very significant--many of you won't appreciate it 
becanse you are committing yourselves, at least for this year~ to the 
production side of the business, the materiel side--that is, the arbi- 
trary requirements of the customer+ The Customers are the folks ¥;ho are 
using the equipment that we have to build. Those folks get pretty arbi- 
t~ary once in a ¥~hile and say, "If you dontt put this in, don't give me 
the old airplane. ! don~t ~:~nt it. If you don't make this change, you 
can have them~ or put them_ in the jzml~ heap, but don't give th~n to me. 
I v:on't fly them." Arbitrary requirements' No~?;~ to the best of our 
ability in the Air Force~ ~';e try to grind that together with what the 
materiel people sty is feasible and come out v~th an ansv~er~ but once in 
a while, human nature being ~:hat it is, we are stuck in our production 
planning with arbitrary requirements that force us to make est~~.ates %b.at 
we can't meet. i have done it, and those of )~ou who get into that end of 
the business v~'ill do it. You never get a~vay from it. It is just one of 
the factors of planning your production. 

If you can do all of this p!amning in the proper manner and come 
out ~th est~T.ated availability of all yo'o~ components figured correctly 
and your end items figured .... corr_, e~ ~a~ you have only one thin~ to v..'orry 
about--instability in the program° As soon as you get it all ~'~orked out, 
something will change. SpeakLng for the Air Force, o~ change has been, 
as you all kno~v, in the last few months one of going from a small a_~ 
force to, last ~.~ay~ what ~e thonght was the beginning of a 70-group air 
force ~ still ~ ~ ' '~ " ~ ~a,~er on, by administrative ~.rectior., to a ~o-iEro%., air 
forcej and now there is conversation about a h'~-group air force plus a 
little more money--all factors of instability in a pro3oam. i am not 
complaining in any way about instability, i am simply tr~dng to make 
you realize that it is a factor. You do this s¥:ell ~a~_ning job, you 
get all through, and then you start ove:" again on a new levei--nev~ quan- 
tities, new t~es, and so on. It is something so real that D~ou might as 
well make up you_~ mind to take it into consideration as one of the most 
important things about production of aircraft assemblies--how to keep up 
with changes inproduc~-'~._on and still look snart _+.-i~ you; + +'~_~nn-~ n ~  " .-,. 

! suppose you feel that all of +the complicated hodgepodge of 
figuring--~.vhich is not done ~-;ith a cr~s%a! ball--is pretty ".r;.por">ant and 
pretty impressivej that it tahes a pretty "hot guy" to do that sort of 

~-" ~ ~" :L,:+V~ o+n~ 7 thing--someone ~.vho can vsork ..... cles. Of course, we don'o -- ~ 
people :vho can perform miracles in our business. In fact~ i domlt tl='_~Je 
¥~'e have any such people in the Service° l;Je can on!~T t~, to do our oost 
in meeting and solving the problems as they arise. 

I vmnt to v~nd u<) ~h-,_o +- ~ .... ~ ~ that even though v.'e concen- 
trate at great length on our production pla'.~_ing~ we do spend some time 
putting out the production fires that still oz_ist, and r,'e have plent~ r of 
them; but we grind into our current production more co:~.plications b~r con- 
stantly reanalyzing what we have platted and are l=codueing in !igh"~ of 
mobilization. 
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Remen~er, .v~'e ~a:<e ~ mobilization into consideration in o~3r p!annJ_ng~ 
but even after we .get-an article in production and the design begins to 
change or ~ve find out more about the v~ays to manufacture it, vre keep v:or]: - 
ing a~A~ay at this mobilization aspect of it. l;e ~uork at efforts to 
redesign, and you v~ill find out in your seminar this afternoon that :ve 
spend money to have items redesigned. Y;e v.'ork away at the eiimi~:ation of 
critical materials--such things as the i~ernal buckets that Zo into jet 
engLnes that are bu~.t out of everything that doesn't exist. 

~ .~roa~c~.bm_m,y. ~ into man- ~e are constantly pou~nding aw~y at p ~ ~ " 7  "+- V~e ~o 
ufacturers ' plants today a~.,.~ ..... st~.~7 1 see them beatinc around ~th ha.~r~ers 
and working away with files, just as they used to do. it is as if they 
didLu't learn enough ~~hen they had to produce in quantity durin~ the last ~ 

~ ~ "  ~ "  are in o~oeuctlon, on ~var. So v.~e keep co~'muding on them, even a~r ~,.e.~ 
producibility--in making changes in " ~ " '  ora~ .... gs and c.~:anges in practices and 
procedures to build ~ :_n the producibi!ity that -;ill h.elp us ~::hen T : e  have 
to mobilize. 

We keep pour.cling av.~y on the redistribution of sources even after 
v~e are in production. Conditions change. Business shifts from one firm 
to another firm. ~aybe somebod~ ~ goes out of business--not very many in 
these times, but somebody does occasionally--or somebody gets loaded up 
on an item ~':hen you are in betv:een procurementso So ~;e are constantly 
v;orking back and forth redistributing sources, all of those ti~in~s 
pointed tor;ard mobilization--having the so~ces that you v:ant in the 
right n~mber to get the r:.axim'~m possible acceTeration in the shortest 
possible time in the event of an emergency. 

. '- i .  ,.t_ That is a real factor and one ~na~ sho~d not be overlooked ~.q~en 
you are studying production problems on aircraft assembl'.es in peacetime-- 

~ ~"~ has the c-~rrent pro- the effect that this constant mobilization ~±~o_ ~ on 
duction program. 

Vfe ~.ind it up by sa~ing that prewar production of assemblies :;as 
no problem. V~or!d VTar II production of ass~.:b!ies ".':as strai~htfo~,:ard, 
just the old business on somethin[] you co~Id see aud recognize and feel 
and understand. Our present nrob!em is one of calibrating our intov:!ed~e 
on these brand-nev.r components and asse~o!ies ~ a n~.gh=y com~ ........ ~e~ 
field. There is also the problem of al'<-ays considering and v;orking on 
the mobilization aspects of these assemblies even T.qlile they are in pro- 
duction after you have done you~ planning. 

That is all I have, and I thank you ver~; much for your kind 
attention. 

- . ~  r " 7 ~  T ° ' t .  
Q~S~±O],: General ~' ~ ~ one~.ar~, I :.~oLO_d Im~.e %o go back to v;artime 

production. I haFpen to be stud~ng that partic~!ar y~hase in the i:.resent 
cou~se. I v:o~id appreciate -it very much if you ~:ou!d en~merate a i'e'~; of 
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the problems that came up during r~artime production, such as legal p-~°ob- 
lems--iZ you had any, facilities, and so forth. 

GE~,~.E~%AL SI'.'EPA~RD: There ~:,,ere problems of p-Lain acceleration-- 
taking a design, handing.it around to t~..vo or three licensed manvZact.~rers~ 
and in most cases teaching them ho~~-to interpret the desi~.er's 6rawings. 
That was al'::ays good for :a thrill. ~Eost of the time you found that the. 
manufacturer of the equipment ~,~as not building it to the drav.inss, T~e 
foreman do~~ in the shop would allow b~'.'o more turns on this and so much 
more on that. That ;,~s one of the major problems. 

The prob.~+em of material allocation ~:~as rather stupemdous.~ and 
that ~:~as handled by the Aircraft Scheduling Unit of the i,~unitioms Board. 

Training people vzas pretty impo~ant. 1"..~en 7;e" started, for 
example, building B-29's do~'m in Georgia--incident.aily~ that was theoret- 
ically an easy labor markeb--everybody said the folks dG:~m ±.here had 
al~:zys :valked behind a m'~le and plow and co'~9+cLu't :.:ork ~.:ith metal, gut 
they did learn the v:ork and the' cost of the B-29's -,-.."as gotten dov:m, to a 
point ",.'here it was favorable as compared ~,:ith ~' ÷ una~ of the ozj~ginal manu- 
facturer° This proves that you could teach even coml;ieteiy unskilled and 
normally uneducated people to do the job. But those things took tg.-e. 
All kinds of training courses ,.:ere required. 

Once -/;e had the precedence list established that said; for. 
example, speaking of the Air Force~ .the B-2 o v,'as a ~.Tc. 1 -o-e~orit~/'; the 
Bureau had the Gru~an fighter in top priority--it ~m_sn't too bad. On 
those things you got bhe mater~_al, the sov~ces, the n-ackine time, and 
the manpov;er you ~:anted. It vms the lov,'-priorit~ .~ items that sufi'ered; 
they svc~fered because there was qot enough total capabiTit~7 to meet the 
demands of the acceleration. That ~:as true up "~qtil about Septem:~er 
19~. By that t~e we had enough .material ~lo~.-ing so that ~e had really 
begun to shut it off all tPmough the latter part of 19,~4 an{[ the beiin- 
ning of 19k~. IYe ",',.+ere ~:ell past the peak of production effort at that 
time, 

Vfe didn,t have any legal problems because all ~re had to do ~-:as 
put a person in jail if he didn't L ehave himself° As to dollar ~.roble:usj 
~Te didn't ~:orry too much anoout today's trade because ~:e ai~..ays had 
excess-profits taxes ~..na renego~m~o=, to back us un. !'~obody co:d.d "~* 

+ t3~ u 

army with any money anyho~v, so that wasn't sii~ificant. 

Does that answer your question? 

QUESTIO}.E~R: Yes. 

QL~STiOL': The Sta~ord report ~las made specific rece:mrsndations 
concerning ore~aredness~ such as :~mg~-proauctmon p!ar~_ing, kigh-~0roduc- 
tion dra~.vings~ high-production took design~ and hr~s made spccii'i¢ : 
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reco~_mendations as to amounts to be spent on each mode]. How closely are 
you adhering to that reco~nnended schedule at Da:)%on, Oh'.o? 

GEN.~--~AL SI{EPARD: I cannot ansv~er you specifically other than to 
say it is because I don't remember the amounts per model that ~ere cal~_ed 
for. But ~.~e are proceeding "~~ith contracts, for example, ~vith Fairchild 
and Boeing on airplanes and Allison, %Vright, and General Electric on 
engines--i think the Bureau has one ~.vith Pratt g: ~,.hitney--for tb~s blab- 
production redesign, standardization of drm.~ings, and things of that 
character. ~.~e are going right ahead with it, ~;it~i.n the limits of the 
available funds. I thi~ both Services had only small mobilization appro- 
priations in the fiscal year 19~49, but i t~ink it appears that both ~,~.I~_ 
get pretty substantial increases in 19~O. V£e ~i!l be able to do a lot 
more then. 

QUeSTiON: ~lith all the new t)Tms of aircraft, I we ~uld like to 
know what the effect of this has been on the program we have for the 
standardization of parts, bits, and pieces. 

GE},~P~%L SHEP~.D: it is still being p<uosued to the exter~ that 
is possible v:ith a nev; article. Let's to2<e the B-~7~ V;e just put the 
B-~7 in production not ~ ~' . " -~ _.o~g ago it undoubtedELy has a ~o~ of parts in 
it that ought to be standardized and ".&ll be standardized as ~:e go ~-ons. 
It has been in the program for o~mly a couple of months, so the prosress 
is natr.mally slo¥:. Farther, the design of the airplane may chanse, it 
certainly seems to me that, ~m_tii you have b~S!t about 60 articles, you 
must look with reservation on ~d~at you c~,n do in the v.ra Z of sta-~dardiza- 
tion of bits and pieces, because it may not look quite that v:ay b~: the 
time you really get leveled out on a production r~m. 

It has been worked on act_~e_, d . The standardization gro~s in 
the i.:lunitions Board are worl¢~nc on it actively and constantly. 

QUESTION: As to mobilization, p!anniug~ and priorities, do you 
have to get all assemblies and submsse~'~alics on t-ue same ~,riority as the 
aircraft, or do ~'ou have to get more lead ti-ne to back up yo'~r subasse:u- 
b!ies and take carc of their louver priority? 

GEbP~.L S}~PI,~RD: You must have them or. t!:o same !:.rior'.tv° You 
see~ when you get into the operation of priorities9 it is the end -_tcr:. 
that gets a priority. Let's say it is an airp}.anc that uses a T-~O 
enginc, the Bureau's new Allison turbine-prop ensd.ne. V re have been ta!I:- 
ing about it for some of our airplanes° it is caT led for ".n sor-e of the 
Bureau's ai~lanes. Let's say ~:e had tc mobilize ar:d one of o:m top- 
priority airplanes carricd the on,zinc and one of the B~rcau's carried 
the engine, bu'~ ~'.~e had another air~lanc that diCau't }:ave the priority. 
This would happen: The available production of en@_nes ~:culd ~o to the 
t:vo toN-priority airplanes, and the other !o:a~r-priority end item -uo%~Ad 
have to be held back in r~rodv.cSion. 
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I don't thir~k you wotid do it on an extended iead-tg~.e basis. 
That would mean you ~vou!d be producin~ part of the end item :Ln advance 
of a reasonable de!ive~'y t5~ue, and it v:ould really be ~;.:asted effort tc 
that extent. So you vmt~d act~mlly resched~!e in consonance ,.dth the 
priority, 

U~ST_Oh: General~ ~:;ou!.d you say something about the role of 
inspection, its effect on production, and what luck one co~l,i ex~nect in 
getting people qualified for that ,.york in sufficient numbers in ~'~artime? 

GENERAL S~_~PARD: I suppose v;e somet~nes take for granted -the 
importance_ of the inspec.tor in the production ~.-:n ~.~~ ....... . }ie co~3.d io~ ..... e ~ ~j 
well make or break a production operation by t~e j':,.agment ti~at he uses 
in spot-checking the manufaet~er,s inspection el'fort, in other ~~'o ~~ 
let's consider the complete specification cf an airplane. I don't suf- 
pose there has ever been an airplane that cemplete].y met the specifica- 
tion° There'alv'ays have to be deviations of one kind or another. True~ 
those are actual].y carried through formall~j; as changes in the dh'a~:~'inzs 

~.-~ • .~- .~ ~ .  and other documents that support an inspector's ~et_~-_.~eo~ but~ even so, 
u'hen an inspector gets dov,n to the reprised drav:ing or to the revised 
information~ he still can use considerable tuaj.~ent in his cperation as 
against the written v:ord. 

The poi~ I am making is that you teach an inspector t];at he l-as 
to go by ~vhat the specification calks for, what the ~fa-av,-ing ca].!s for~ 
and nothing else. But any of you ~ho have made an}thing realize that 
there are tolerances and other inn,~uerab!e conditions in the ~,roduction 
particularly of bits and pieces that a].lo~.v for a demonstration of judg- 
ment on the part of individuals, and that is v~here the inspector can 
either make or break an operation. 

There is the procedure of materials revieu U I think it is called, 
by ~'~hich articles not v.~it~i[n the dra~W_ng tolerances are p~!].ed out and 
studied separately~ if considered satisfactory, they are put brock in even 
ohough they do not meet the ~ .... ~ ~ tolerances. ~ -'- ~= .... no ~_..a~ kind of thiug goes 
on. It is operated by inspection people~ ~;ho have to be peol}le v.,ith 
mature judgment. 

At the moment, fort~m_ately, ~;e are able to obtain a very h'.gh 
type of insNector because v:e trained very many people dcr'.nz the "::ar. 
}Ve have considerably smaller numbers nosy on the ro!Is~ and v.'e are able 
to pick and choose a little bit. In the event of an emergency~ ~:e ~.v:~!l 
have the same problems of perso_~el training that ,,;e had in the late -car. 
i imagine that ~:;e ~~II r~uu into some::hat the same diffic~S.ties that ::e 
had before, i say that particularly ':.'ith respect to the manri'acturer's 
inspection people. After all, ~.ve rely on inspection by industry. V£e 
just spot-check the industmF's inspection. People in industry are the 
folks v;ho must train employees in time of an emerge'ency.-. So ~;e v:onV-t be 
out of the ~voods if -~ve have to do it again. 

17 



, ~ , ,  I P ;  .... ?,, l~ I : , :C ] ! , ~  zl : : :  ~i : i  
~ " , ~ - ' , . > J J  2z, ~ ' , ~ : , ' . L " ~  Jg 2.L=::~L'.-_&' 

Does ~hat ansv.rer . } - o ' ~  question? 

QL~ESTIO I~ ~R : Yes. 

QDZSTIOI'.I: Sir, sho-ald inspection be ,~nder procurement? 

GEN,,IP_kL S}~PARD : No. 

COLO}~L I,~_~klKAR: General, one of the headaches that we had dtu-:!ng 
the late experience, as you recall~ was the question of duplicate o:"ders 
being placed on assembly and component manufacturers. In yo<'] " icreser_t 
plar~ning, what consideration are you giving to the control of that 
problem? 

GEX~L SH.~..FARD: That is a very good question. I took a clea1~_ng 
from the Air Comptroller last week because we have too much GFT. Somebody 
had gone out and made a quick study and decided that the manufact~-ers 

,.~ ue..L - a  J_ v ; e  could do a much better job of handling she "^a ~- ~" " n o w  call G~, just 
as they do CFE, the cor~ractor-furnished assemblies and items. Tl-at is 
the area in which this duplicate ordering occr~ret~, i had a diffict~it 
t~_me tr~ng to convince General Rawlins that maybe there .',us some ~:erit 
in GFP as such; that maybe the manufacturers had not gro~-._~ up to the 
point where they could keep track of exactly .:hat they wanted, ~.Gth just 
the right amount of lead time, and not have a cus~-ion in anSLl$_n g t!:at 
they asked for, a bogey factor, to aliov, for Air Force cimmsiness and 
such; and that maybe there were two sides to the question. Well, it :'.s 
unimportant here, but I didn't quite con~ince h~m. Vie are still debating. 
the issue. 

I don't know of any ~.'.'a~r that ~'OU can ascertaLn t.P.e ".so!areal 
instances v:here mam~fact~ers do double up on their orders other than by 
observation, by having ve~- good plant represe~-..tatives or a0~inis-brative 
contracting persop_ne!. You can catch them on th::_ngs like a!mmir_<tm sl..eet~ 
sure; but ~.:hen it gets do~:;n to some of' the smaller items, it is pretty 
touth~ and it reqt~res tracing all the :-:ay back t'~.rough tl~e application 
of that item in the individual manufacturer's production plan. i denTt 
know of any way you can do that by st-%istics, reports, ia".;s, or am.3- 
thing like that. The only way i l.a~ow to do it is to !'c.ve a very good 
group o£ government people on the site, let them use a coulcle of ~ood 
eyes and a couple of good ears, and if they find instances o£ it, then 
certainly campaign the whole operation, i believe that is tI'e onZy ",:ay 
to handle it. 

QUESTION: General, in scheduling irodr.ction o.L" an engine or other 
assembly, how do you schedule the priorities and deliveries of spcme p:-rts? 

GE}:~P~L S}:EP}kV.D: Concurrently ",:itS- the end ite~-s. There is a 
predetermined rate for delivery of in-.tia! spares that is worked out by 
the Bureau and o~mse!ves as a part of the L{unitions Board actio-s, it is 
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an established guide and~ actually, o~.r supply elements resm've bhe right 
to vary up or down from that. But they ask for, and in general ~ ; ~.~e ~ con- 

current production. 

I t?:i~ we have all long since learned the lessons of '-~ry...~=g~ '-~o 
squeeze out end items without, spare parts. The~ne are many -.~ .~o~le ~ - -~ at p~es- 
ent, including Colonel J'~hng~ ~,-rho wotL!d holler for spares first and %'_~en 
end items later to fill up the pipe lineo 

Vfe are pretty cooperative in the ~roduc~o.~ business, l se~ a 
v~re ever-/ now and then sa~ng~ "Stop deliveries of the P--3"~ and take 
care of something else." ~?.'e get the usual howls from manufacturers. 

QUESTION- General~ ~,:ou!d you discuss, ~]ust in a general way, the 
extent to v:h'Lch you can depend or. r.anufact~rers and manufacturer or~a~::-'.za- 
tions to work out their ovm production problems and coordinate their acbiv- 
ities with other manufactmoers. In order to rest_ate l-roduction, the 
Government has to get into the picture to what extent? 

GEK~RAL S!.[EP)~.J3: The best answer to that is, simply, to have the 
Government call out the Guard~ order all representatives of manufacturers 
into one place at one time~ put them in a room, lock the door~ and out of 
that comes the best possible production 91ar~-_ing~ vA~ere you have a cooper- 
ative venture, by various manufacturers. 

QUESTIO~: i wonder, how it vrorks in act.~al practice. 

GE~:~PJ,_L SHEPAPdg: It works fine. The peou.le have to ~ s..: e ep 
together, so you have to put them in bed together. That is the first 
princiole. DT~en they get to bed, they find they are not bad bedfel!m¢s. 
Somebody ~ets an idea, :he tells tLe others about it, and after a "<rhile 
they get to know one ano0.~er. 

Point ~To. 2 is that they s'oend ~...o.~,=, arduous hours together during 
the first days of any such program~ and they probably hoist a few drirics 

mba ~ to~ether, ~., :~ sort of breeds a little far~.liarity, sh~_ll :"e say~ that 
results mn oe~er working relationships and in a better ~,d~:,~ ......... o~<...~.~_n c,~~-1: ~ of 
the other person,s situation. All of. these thSn~s,, ..... ..J., are ~ ,, a 
ouestion~ of being able to understand the other ~2,-~oo-~' s ,r~.t~..~ ~'~.. 

So that this committee action %5" industry, vrlth the mi!itc~D. .- stay- 
ing on the outside, works out fine° Give them the resyjonsibility. '~:~e~-" 
are the folks who have the £1exibiiity; they are the folks v:ho h.~ve the 
ability. After all, there are far more high-skill ed people in industry 
than there are in the military. And it has been my experience that most 
of these folks vshc are highly skilled desemze the responsib-ii:byo They 
are exceptionally ~ood people. So put them in there %o~ether, 7.et them 
~..ork, and they do very fine. 
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Let me go back again to the B-29 co~:aibtee that operated in all of 
/_lq • this scheduling, allocating, the OFf, and o:_::.nzs like that. I think %here 

got to be, in the Dexter Herren Building in Seattle, as many as 700 employ- 
ees of the four manufacturers concerned. 'Ve+ had an ~_my"-~ + major '~'-~,~ ..... ~,~o t o  

ride herd on them. It worked fine. 

We did that in a number of other programs, including the 3350 pro-- 
gram, and i am s~ore we v&li do it again. We are doing it today in o-~m 
mobilization plarauing. Admiral H~"rison has had the Pratt & Tf-:.itney 
people over the barrel and is already * - -4  ,- puo~+.ng them to b~d~ with ,,ord, ~'~',,...c~,.,'- 
and l'~sh, I think it is. And that is pretty sporty too. 

' .+e ep_+_<~ L/le Q[~STION: Can you co..~ment on some of the +roo!ems of .... + .... '+ 
subcontractors alive at the same time that you are +r~.~ng to '.r++~ the <,+ .... 
craft industr~ + alive? 

GEN~L S}~F~JRD: Tn~o is just economics, tus~ the plain, old l a w  
of supply and demand. 

We in the Air Force received, as I told you, an extra appropria- 
tion of vl,, ~ million dollars to oversu%contract, to .go out to ~e_.-~' ~ ~ - ~ e  ou.~" m- 
contractors, when we co~..id have oo ~ ~-.~ten along .... +,=~..uou~'*'- -+~ a s~i)contracto~r or 
where one would have been enough, l~t was mnven~ed o~+.~ec:-~=~.=c a.,.~l~--.. '-~.~ ~ cover 
those people who iid not develon the designs that :;e ?:apnen to be b "..~,.< no.. 

The best exmmple i can give you .... sh~,~ is that ~"oe~,~ -~ 4s subcon- 
tracting probably 5h percent, acDua!Iv, of ~ ~ - '  ' ~h+ B - S k .  _<'~ i s  ' "  . . . . . . . .  S . . . .  0 ' .+,11 b !  <.-,.C ~- 

ing :~o. Douglas, to Consolidated, to Ryan Aeronautical, t o  o,~m ~4~,..:,.oo_~z+ . . . . .  _. ~..~;;~+ 
in Col'&~Yous. .... * is this business of e-e ~,-" ~ , ~ " ~ .... ,.- ±:q~ v ro,;.o+ont . . . .  tln o. fp.ese ~,eop-e 

, , ° - .qn~... 4 - happen to be sheoreLmcal±v prime contractors, but some of them are c~s~ 
+ , ; -  . u~ "  O_ +1' iF- _" . ' l . ,~.  ;'i,,+,t.:_i.Ci without any prime contracts. Bill Jordan, at o~'.~_.~s,~.,r_g+~, -+'~~ ~ i-.ke 

to ]e~ow what he is, a Frime contractor or wl-at, because~ in that bi;, 
plant in Colm~bus, he doesn't have anz~l~ng. 

So whenyou say "keeping subcontractors alive," :;ou sho<£d real- 
" but ~.:bo %re now ize you are talking about people who used to be "prUnes, 

" s u b s . "  

it is the s~e way with the small mant~act~u'ers. They reap the 
benefits of some of this added subcontracting. The f:mnicst thin C about 
t h a t  i s ,  w h e n  y o u  t a k e  a m a n  - t h e  i s  a s m a l l  b v . s i n e s s m a n - - !  t h i n k  t h a t  i s  

calibrated to 500 employees--and give him one order, ke becomes "big 
business" right off the bat. That caused us a lot of bro~i'}ie too. 

QD%STION: i vms tbirficing of some of the situations such as you 
have with LockJqeed~ where they were hu~]ng canofy cor ponen%s in snell 
subcontractors, planbs~ but they were ~2oie -be make ti~ose :['aster t~mn 
they r#cre turning out the F-70's. How do you held those people in -bi~e 
pro gmam? 
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GE}~&L S}~Y~D: ~oa can't hold 51"era. ~-3_ ..~;e can do is spend 
this additional pile of money that we rcceived this year to app].y added 
ouocontraeomn~ to ohe best ca~0abmlmtmes of the prime contractor. ._n 
other w0rds, we have v~Titten them and lectured them on the subject of 
maintaining a broad base, or considering subco_,~:bractors, "-,-~ ~u.o~ as ~vOt~ are 
talking about. ?:re have left it pretty much up be them• i;;e required t.'c-em, 
as a matter of £aot, to use normal p~.~:.:ehasing practice in arriving at ,,ho 
their subcontractors are. We have refused to d, mr~c~ them to g.~ to any 
company. We don't tb/.nk it is proper to do that sort of thing, i:,e 
be!ievc in competition, and if some ~eople go out of business v.;hcn the 
over-all vo].~me of business is too low to support all companies, then we 
v;ant the ;,'oak ones to ~o~, out] the weak ones are the ones v..'ho cam]or 
compete. " • 

We just say to them, "We -':i].l pay yau extra now to do some added 
subcontracting. Go out and get busimess. For your information, hcrc are 
compar~ies "A'" to ~'Z" that are running in and out of or.~ place saying they 
v;ant some business Go out and givc them some business Wc :;;on~t *-~ 
you what companies to ~ive it to; use normal eer.2nercial bus:'_::ess pracbioe 
in arriving a5 '" ",:,:~o your subcontractors are " So some 01' ~h,. o.~..oc<,~_t- ...... - 
tors are covered, but ~;e have not put the finger on an~3o.,'iL; and said, "IZo 
sure that guy gets some business." That is just a little tee unsanitary, 
I th~- for ~eaceti~.~e ooeration. 

Q~S~I0;?: Durin~ the late v~r, it has been reported, " ~  . . . .  - ,~,~ -' 
e f f e c t i v e n e s s  ~;~as g r e a t l y  r e d u c e d  b y  t h e  n e c e s s i t y  f o r  m a q a g c : u e n t  t o  t a k e  
tours to Da~,.%on and Was.kLn~on and w h a t  not, in order to get dccis!ons. 
l~at is being done, or what has bccn done, re~;ardLng the delegation of 
authority so that management's !:c$.- l~.coi~.!e -,-;i!3_ rot have to bc footmen? 

~:~L SH~,LRD: I am in an awlc;;ard cosS tlon to ansv;er ~na~ 
bcoause I don't hnow .... ho~ many of the managers ~ to Da~rhon ~.nd to ~,'ash- 
ington to get decis:'ons as opposed to h o T ;  man V go to sell_ sor,~othing. 
}/lost of them, in :n3 r experience, go to sell sor0ething. 

..-, T T;T; ~ q ,. ,~ T r..,, ~ T.~TO ~. sp . . . . . . .  g of v.artLu~e. ~±s -c.:as during the ..... 
7 . ; a r ,  

GE~Z~_L SI{EPId~D: In ;~art~me you have the nor.us.]_ prob].cms 0£ 
geography and of tr~ng to trams].ate over the telephone or in :..rlt'.--...~ 
ideas, philosophies, plans~ and ~;rocedu~es. And if: a~y of you have ever 
read the ":.Tibings of some of the rugged .indiv!d-~a!ists iq the co:mnercial 
vrorld~ you realize that 7fou must have some p<~sonal contact at one time 
or another. 

The easy ansv:er is for the milita~ to g o .  out and s!~ay on a tour 
all the time, educating ~udustry as to ".:;hat it :;ants dome°. Of co'on'so, 
the fact cf the matter is that during the war the military ::as alv:ays on 
the griddle at home, Theonly ~.'.'ay it could operate :as te :~t.ay right 
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there, go through the daily and continuous inquisitions, and use the tele- 
phone to try to get i~ormation. 

Z~en we started to accelerate the production of 'P-80's, to take an 
example, and we wanted to put another source in production, some air-line 
officials came streaking into Dayton to get all of the possibilities as to 
the quantity we wanted and the priority that would be given. They wanted 
to find out what they could about the d~av+ings . and specifications and 

+ .  

things such as that, rather than have someone go over to Baltic.ore and 
then to the west" coast to talk to these people about those things. I 
don't consider that is particularly bad. 

As a matter of fact~ I thLnk a lot of that kind of travel is done 
by top management that does not have to be at home in order to get the 
work done. He always has an assistant who v+~ll look after business. So 
I don't think it is too serious. I actually had not heard tkat there rfas 
a lot of com~;~ent about it. I may be v~iting it off too lightly. 

It is necessary to have personal contact; and if the ~litary can- 
not go to the industry, then indust~ .~ has to come bo the military. 

QU~ESTIO}~R: I mean for the author~_ty to be delegated by the mili- 
tary to representatives in the area~ where they can make decisions~ 
instead of management having al~.vays to go to i~ashingbon or to Da2ton cr to 
the Bureau of Aeronautics in time of ~.'.,ar. 

GE~O~L SHEPARD: They don't have to do that. The ~ork at ~right 
Field~ for e~:ample, is contract-execution work. The work in the field is 
contract-administration work. Once a person has a contract and is v+~orkir;g 
on it, any questions he has about it are referred +to the con~r~t~ and ~he 
people are right there, on the spo%~ 7.'ith the final authority--their 
authority is the contract--to make all the decisions and inte-coretations 
that are required. If it is a question of executing contracts, s~re~ they 
have to travel into the field about it. 

The trips to Washin[~on are not recu!red in the Air Force any more~ 
because all of that e~.ecution ~:ork has been deiegated to the Air ~(ateriel 
Command. The people ~.~%1o go to Dashington are the ones ~;ho don't get the 
right anmver at Wright Field, so they try a~zain on a hi~her echelon° 

QUESTION: Are you den,~, v-n~o the problem will come up in the next 
war? Do you think it is all taken care of? 

GE~<<~iRAL SHEPARD: I don't think the problem is important. There 
will be some people who will go paddle-footing all arotmd and use that as 
an excuse for not building planes, but you want %0 ~<*atch those people and 
don't give them too ~ ' much business because they-~:~on't be good anyho~:~. 

COLOI',~L HE},RY: Genera]. Shepe~rd, on.behalf of the Colle~e, I thank 
you for a most informative lecture and -discussion period, i am s:orc it 
will greatly benefit the students in their studies. 
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