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CCNTil4CTORS' PROELEXS I!': :VA~TIl>!X 

21 Jar:uary i94.7 
I 

CAPTAIN "'ORTHINCTC!~:: 

Gentlemen, 'we are fortunate in having as' your speaker this afternoon / 
h!r, Courtney Johnson. 

I&-. Jchnson is a graduate of Princeton University, where he'obtained 
his degree in engineering. He has spent virtually his entire life in 
the automobile industry, entering that field as early as.1915. 

He has at various times been pu&hasing agent for DOrt Irotor COPpOk ( 
ration and laterproduction manager of that comp&rqy. Since then he has,,, 
beer. active in the field of aut,omohile sales. At various.times he has '1 
been gales manager of the Hudson Motor Car Company and of Nash.Gotors, 
and for some time he held one of the top sales positions in the General. :' 
I;b!otors Xmpire, .' ._ _' 

:: 
I .., i. 

' During World Yar I he was a captain in the Field Artillery. During 
.,T"lorld Yar II-he played an active part in the operationsof the Automotive 

Council. for '"rar Production,. and has acted as. chairman. of the Xater'ials .' 
Control Committee cf the Cauncil. At the time the Controlled Materials .'. ‘ 
Plan was under discussion he was detalled'.by Studebaker to duty Within" 
the.?far Production Board. I-le was also active in the Contract Termination- 
Committee of the Automotive Council and was the principal. termination 
executiire for The Studebaker Corporation. .i :I.. '. 

At the present time he is assistant to the Chairman of the Board,of 
Directors of.The Studebaker Corporation, and this morning'wi.11 address us 

.on the 'subject, "Contractors' Problems in ';'artime.1' .' ' ".' :. 
'. .- I , . 

IEP I- J.> 9 JClsN"GN * : ,"' 

Captain.'i;;orthirlgto2?. and gentlemen: It is. a- great pleatiure'to have, 
the opportunity again to enter slightly into the affairs of the Industrial V 
College e I was pleased to have that opportunity somewhat over a year ago 
in connection with the courses on contract termination, 

Captain Worthington has told you that I am going to talk today on 
contractors' problems in wartime. 'Yhen General l!:cKinley originall,y wrote 
me and asked if I would talk on that subject, 
because 

I was somewhat flabbergasted, 
I think yoti could probably talk about the problems of contractors 

in wartime for two or %hree weeks, if 
not cover the subject, 

you have enough knowledge, and still 
But in further correspondence and discussion they 

let me off the hook a little bit. 
about are some problems 

Xhat I am really go.ing to talk to you 
that we had in The Studebaker Corporation, because 

I think I can talk about those with some knowledge and a small amount of 
authority. 

.n 
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I would like to emphasize one problem Ir;hich I think is the most 
important to the contra&or and to the Armed Services WOT king together 
for the protection of the country. That is the problem of the time 
element involved in the use of the iniiustrial machine to assist in the 
arming of our Services. 

In order to do that, I am going to give you in some detail the 
experiences of The Studebaker Corporation. I will have to .ask yo:_lr. 
indulgence if I talk a great deal about my own company. It is the one I 
about which I kno~a most. In order to do that, I would like to give you 
a little background of what the dtudebaker company was before the war, 
so that yc;y may see the basis from which we started. 

Studebaker, in the three years before the war, was manufacturing 
automobiles and trucks. On the average it manufactured during those 
three years about 120,0X units a year. C;f those uni:s about 10,000 
were trucks and about llC,OOC of them ivere passenger cars. The dollar 
value of the business durin, v that period was about 115 million dollars 
a year. Ye were employing in the neighbcrhcod of 8,000 men and women, 
but mostly men, Ye had about 5 million square feet of floor space, of 
which about &.million of it, you mig.ht,,s.ay., .was,usable manufacturing space. ~I 5, 

'".e had a foundry, a l.arge one, and made all our own gray iron castings, 
??e had machine shops for general machining and for building engines. Ye 
built all our oilrn engines 0 “'e built our bodies. ':'e bought some of the 
large stampings on the outside, the panels androofs. In general, we 
assembled the rest ,of the car. 

That is the kind of compdny that we were, !'ie had, a-t that time, 
about 15 million dollars .worth of working capital. 

As we got into war manufacturi;ng, we undertook the manufacture of three 
main units'. First, we manufactured about,l98,000 6x6 and 6x4 Z&ton t-rucks.---. 
They cost about$3,000 apiece, including the parts that rcjent with tnem.' 
Ve also manufactured the Yright 1820 airplane engine. We manufactured 
about 64,000 of thbse, enough to equip about 15,090 E-17 Bombers. Finally,, 
as a t$il;d product, we manufactured the M-29 Cargo Carrier, which is more 
commonly known as the "'easel. 

In"addition, in our engineering departmnet, we undertook a number " 
of experimental projects, making pilot units for both the Army and Navy. 
.I don't kno!r: whether or net these units were actually manufactured l&titer. 
They were not .manufactured by us. Ye did the experimental l%ork oti the.+. 
Ye a.lso,operated, our own provin g grounds and tested some 7% vehicles 
over about. a million miles of test. Those vehciles iuere of all kinds and 
makes. Ye did that for the Ordnmce Department. .' 

. .' 
That, in general, is the picutre.of.The St;ldebaker Corporation. I 

woul:d like to take.each, one uf.&ilese major ,products, nazely, t;rucks, aircraft 
engines, the “'easel, .and, desc.ri,be to .you, p ~&rticuiarly from the time .element 
angle, what it meant' tc *get into production on these items. I ~GJ. first 
take the military trucks, 

-2- 
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As far back as 1939, when defense manufacturing was just starting; we 
felt that w'e wmted to be part of it. YO we set out to see xhether we cou$d, 
satisfy the Arm; in building a truck. 7e built a pilot model or sample" 
,model of a l&-ton four b,y four truck. T/e sent it down to Cazp Holabird,' ' 
which was under the,supervision of the QuartermaSter Corps. Later, trucks 
came under the Ordnance Department. 

It teas tested and we failed to get the business, They didn't give us 
any business on the I.&-ton trucks, for a very good reason. They gave it' 
to the three largest producers of l&ton trucks, which were;of course, 
Chevrolet, Ford, and Rod&e. It was thought at the time that the l&ton 
truck wculgl be the vehicle that would be most' used by the Armed Services, ' 
the Army particularly, to solve their transport problems. 

Having failed to get that'business in 1939, we w&-e / still looking 
around. Finally, they suggested t'hat we see whether we could buiid a .Z&, 
ton truck. Ye think we can build anything; so ne started to se6 if we 
could build that. 

.I 

Thcy,already had one source on the Z&ton truck. The General blotok 
Truck Company, one of the d5.Qision.j of General :'otors, vtas building a 2i.L 
ton truck, which iS the one that s;o$ have seen wherever our Arrrq went., 
That vehicle was in existence. They knew exactly vihat they wanted. Parts 
to p+e the,, vehicle isere available. You had here a case where a company 
like ourselv&, tryihg,to get into, I;roductjon, cou!$ 20 to sources of 
sup,;l;ly, a.4 'Be actu'aally did, and 'buy an eng'iin,e, because qur en&e pl2n.t 
couldn"t make' Lhat particular siz‘d o f ertgine without a greai; time lapse. 
Ye' ciu1.d buy an engine fron,Zercuies; and did. '33 .couid buy a tran&lssion 
from Yarner Gear, 

_, 
and we cotild buJf.:axles from Timken, :svhich we did. ThW 

were all available, ;'Te used the a3me tiles as Gensr.21 Kotors. They bo&it 
them from Timken aEs0 1 . Scl we produced a pilot rlrodel of this 'truck, ,a$ " . 
f.inally got an educational order for five hundred trucks, 

Ye finally built, as I told you? L9@,000' of'those units, Ali:iOSt all, 
Of them went to Eussia. Those trucks, they tell us, were,tl&trucks on' 
which .they mounted their offensive operations. They vilere their main 1, 
transportation. < 

fi 
I would iike to give you a picture of the time clement involved in .I 

building that truck. Ye started to do some estimating ofi that truck in 
the fall of 19&O, about October. '?e got the ccntsact for the first 
educational order on Y'ebruaq 6, 191+x, Ye ,produced and shipy:ed the *first 
truck on v'une 19, 2.941. 

Now , here lnie have a product rr\lhere the design YJBY known and sources 
of supply we,re available, There was no particular shortage of material. 
I'~TanpoWeY was available, ?!'c had the buildings a There bvasn't any major 
tooling problem. It took from the time we first got the contract, when 
we got rthe "go ahead1 signal., four and a half months,to produce the 
first truck. ,g 

- 
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. .’ 1 might say that we were working just as fast as we could. Ye were 
putting all the pressure on it that we had. But we hsd to ‘find 585 sub- 
contractors and suppliers. They had to have their blueprints, They had 
to get their material sources. They had to have a bill of materials;. 
in other wcrds, . 1 a guise to buying materials, Xe !qad to get the parts 
flowing i.2 to us. In spite of the best conditions that you can imagine, 
it took four and a half months. 

x ow $ I might also say that to get into the production of ten a'day 
took six months. It xas a,month and a half after the first truck was 
produced before we were up to ten a day, To get into a production that 
really meant anything, it took that much longer. L5ubsequentlg, through 
succtie#Zng orders over a period of the next three years, we got to a 
production of six t‘nousand of these trucks a month. To do that, WC had to 
longthen our lines and to some extent increase our facilities. 

But t‘ne, point here is t'hat with everything in our favor, including an 
urge to get business, because we weren't the only ones that were trying to 
be the second source of this truck--and the record we made in getting into 
production rrjould make some differar,ce--in spite of al.1 that, it still 
took four and a half m*Anths to get started, 

That is the first product. On th.e second product, the Wright aviation 
engine, we had a different situaticn,'becauss there we had an engine that 
@as completely designed, tested, all the engineering done, and all the 
blueprints available, To get into hLq;h production in a complicated mechani- 
cal item like that requires very G;;gwi&ve tooling. Ye did not hzve the 
buildings. The floor spaca that we had a vailti)le was not suitable for 
aircraft engine manufacture. The buildings had to be built. Machine tools 
had to be purchased and in&allcd, and the tooling had to take place. 

"Te had to assemble and train tho force to build thsse engines. Even- 
tually we isui.lt up a force cf lFs,CCO men and vgornen at the peak, not one of 
which, as far as ‘v'ie knoy;, had ever been in an aviation engine plant before. 
They were all kinds of Ir,eoplt?. I mean, there were preachers, la7ivyers, 
doctors, domestic servants, bootblacks, a whole cross-section of our 
population, in that aviation plant. But they were trained and they produced 
the goods. 

Irre first discussed aviation engine production with the Army Air Forces 
at Yright Field in the fall of i939. At that time %i6ght was building an 
engine. As I 'remember, it was an engine of about 2,CCC horsepoKer, maybe 
a little more than that, which was for fighter planes. It 7i$as thcught that 
they would need a greater production than they were then able to obtain. 
They auggcsted,to us that we should make parts for ?5.-ight, and we agreed 
that we tvould: 

Almost Wrlediately, though, they changed their plans. They wanted 
another autonomous source of these engines. So in December 1940, we made 
our first contract to build engines. That was this engine for fighter planes. 

1.“. _. _ 
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In January we broke ground for the buildings and-were proceeding to 
build the buildings, buy the machine tools, get the lay-out, and go through' ; 
all the operations necessary, Then about ILarch of 1340 the plans were 
change3 and,it was decided“that they would concentrate on engine production 
for bombers., That meant a dzfferent engine. SC in the middle of the 
stream we hid to change froili one engine to the other. 

I 

Plow, I think that change may have delayed us a little, maybe a month 
or two months., but not very much, because %e,hnd not proceeded far knough 
so that it made a whole lot of difference.. i,1any of the machine tools we 
had ordered were still applicable. to the no% engine. %ne tooling; had not , 
progressed so far. C.i' course, it didn't make any difr"erence with the 
buildings. 

However, not having the tooling arid not having the machine too.&, 'L ii, 
was Earth 10, 1942, before me produced the first engine. In other words, ,_ 
we got the contract, the "go ahead!' signal, in December of,lY4C, and'tve 
produced the first eTi.ne in Karch of 1942. That is a fourteen months 

( period fro,rz the lrgoIF to the production of the first engine. It was Sulg 
of 1942 before that production was ul;.to ten a day, or a period of eighteen 
months from the Itgo ahead11 signal. E-& LX that , gentlemen, was four months 
soon@* than the Army Air Forces' had expected us to produce the engine. 
Ye beat the schedule, 

"No,w; I want y;u toget a clear picture of the dif,fer,enc.e in these. 
two pl"oblems'that we had. The main difference is that in one case the , 
major tooling wa,s available, not at our ~plant, but at,otherlplants,' That 
d'idnl't have to'be done., Xe >Nere able to get some, kind oi~prad~uc-i&n in _ 
four and a half months and' fairly good-sized? pro&&ion,ip about sti,months, 

Yith thk engire.,..the tooling was hot, $v&lable," 
.1. i 

2/e 
thousand'm&hine to'ois. It' 

had "$0 buy. five. 
jue had to set up j,igs,,dies, and fixtures to go 

with them, TlGt delay,, so to speak;' meqnt that we, didn!t..get .ifito~ pro- 
Ndc~ion for fourteen months and *into siz.able Fro.duotipn,.f.or,,e.ighteen months. .' ,. . 

. ..,,' 
'S'cime, Of' ,.thbse 'm&hine .tools were ver, com$Licat~ed e 

.;.. ,.-". 
" 1 Q-$&; SOIll&? of. 

you are ,fBmiliar lrjith them, Cne of the problems in the manufacture of Ii 
thos( engines in la.rge.Solume.was the rnachining~of.$he cylinder head. That 

'tias one of the most difficult things, to do. .On pee 0f.Ges& engines, 2.t; 
rec#ired ab'o& fifty different 'operations. .Ye des$gned a cylinder head 
machine that was manufactured by the Gree-Llee' Comapny. It was 175 feet 
lolylg . It had five miles of electriq V,iring in it for automatic operation. 
It had fifty stations 
done on'it. 

where t:he qylinder'head &Gpped and had some work. 
It used 162'tpoIs, s&A as re&ers, drblls,‘,taps, mills, and 

soti& 's~,ecial. tools O The machine was working.on 13$ .cylinder heads all 
at'thti sameLti&; so they nere .ooming elf the .end of the machine constantly, I 
'4 is almost impossible to tell now much time that saved and how much money 
:: '-;aved . 
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I used that simply as an example of the probiems involved in getting 
your machine tooIs and setting Up production ,011 a compXcated mechanical 
item in lar{:e vol&ie. That is what we are up against if we are trying to 
get into high production. T'nere were many other similar problems, but not 
c,uite as co@.icated as that one.. In s+te of the fact that all those 
prob?_ems ?$;ere solved, and, I think, solved with speed, at &east with more 
speed than the Army thought we could solve them, it still took fourteen 
mcnths to get into production. 

Now, the third product we manufactured comes under still another 
category D Gn the first one, we had the design and the tooling. Ye had 
the buildir.~s and, in effect, we had the'men, and SC forth. On the second 
OIE?, we had the design, but we didn't have the men, but manpo:;rer leas not 
a problem. Yie had analyzed the area before we went into this engine pro- 
duction. '/Ce found --and it proved. later to be true--that we could get, 
within a radius of thirty-"' ~lve miles from South bend, about sixteen or 
seventeen thousand men and women workers. 'Ye knew we would need seventy- 
five hundred or eight thousand for the automotive plant,, vthich would leave 
seven or tight thousand or eighty-five hundred for the Lliviation engine piant, 

Ye also knew that it was going to take someir~here ,arcund seventeen 
thousand men to bniid that engine. ConsequentLyi v!e couldn't'put aI the 
plants in South Bend. "To nut the main plant-- about a million and a half 
sq:lare feet--in South T,enc?. Then .:c i .; about a mrXLion, two hundred 
thousand square feet partly in Chicago and partly in Fort Yayne. 'These 
were feeder plants, one for machined parts and the other for gears. .' 

Now we come to another situation, w‘nich is the Vessel or %29 Cargo 
Carrier, or, as it was first cal.led.inthese experiments, the T-15. Khen. 
we first viere approached on the subject of building what eventually was 
called the '"-easei--by the way, that name came about because that was the 
code name of the product vjhen,it tias a secret product--that idea T:u'as no 

' L< more than a d&m in: somebody% mind. Nobody knew .w!lat the vehicle was 

I&. . 
going to lbak Iike, how it was going to run, how it Was going to be posvered, 
how big it would be, or any of those things that you have to know to manu- 
facture a product. All we knew was this: They wanted.,a vehicle which kould 
travel over deep snow, which r,:ould climb a forty-degree grade, care a 

: 'thousand r;ounds of cargo and three +oy!le, which could be dropped out of 
,, an airplane:, go ovar any kind of terrain, and run thirty-five to fort~~.r&.les. 

an hour on, the fiat. Tha% ::;a~ .tile sorig-jp,al ide,a 0~; $hat. ,' .?'ha+, is ycqat 'we '.. 
had when this thing started. : 

. . 

The 'purpose of this vehicle, as many of you have-read in the -oublic 
press>. ?%as to ,make, commando raids in. liorway and destroy the electric' po'94ier 
stations, where electric power.~~!ins being generated to .makt5 he&vp water; 
As far back es that, they VJJUE worri& aJout atom$c bombs, and the pro- 
duction of heavy watsr might h v a o contributed to. the at-omit oxpcriments, : 
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Ye fi.rst started experimental work on that iVeasc1 on January 26, 1942, 
I might say, gantlemen, that me were told that vz had to start ship$ng, 
these vehicles , of which nobod~7 even had an idea yet except such ideas as 
I have giveh you., in October of 1942. That meant that the vtihici.e had to 
be conceived, designed, the experimental work done, the testing done, all 
the subcontractors secured-- eventually; ther+ LWIX 305 hi' them--the inane- 
facturing‘accomplished, the lint set up, the workers trsincd, between 
January 26 and,Cctaber of that same year--a nine-months' period. 

It 833 quite an operation. It is the onl.y one of which I have ever 
heard inhere the design, engineering, experimental work, testing, 'purchasing; 

I manufacturing, and training of personnel we're all going on at the same 
time. As soon as arqbo$y pot 8x1 idea, we started buil$zg it that way. 
If that idea proved to be wrong, 
it according to the next idea. 

we thrcvg cut that idea and started-building, 

That was a necessity. I want to impress that on you, because here was * 
a project undertaken under the most.terrific pressure. It had the highest 
priority of any project in industry at that time . . ..I know. I was in 
!Vashington at the time, In order to g:st this done, we had to get some 
triple A priorities, I went over i;he General Staff, who were supervising 
this project.. It was extremely secret. I said; What am I going to tell 
these people? I have got to tell them something to 6et these prioriQies. 
I have got to go to the Army and Navy Xunitions Board and get some triple ' 
A's. I can't tell them what this is. Vhat will I.tell.them?" 1. 

',' : ' 

'IYe 11 ) finally we came out with something like this: They~said,~ ~‘You 

can tell them that this is a project authorized'by the President, the : 
Comm~u?der in Chief of the Army and Eavy, under the ,&porvision,.ol" the 
General St&f,- and that it has the highest priority of anything:+ the ..' 
cbutnry,;" So I had pretty good 'authority tc go,&. ' .,!.T I,. .;. 

. : ( j : 7 : e...... ,,_" : >a. . 
' Then I went over to' Xr. Eberstadt, who was. t'he &ah p'f the'iArti~.~and 

Mavy Munitions Board at that time, 
on ths whDXe. project. 

and .told him 1: vf&t.&d',a t+igj&'& pri@:p&ty 
I didn't get' that., ,bccaus.e ho v-cry lb&c&ly~ &a&i; 

'Ye. will. give.you a triple priority on a.ny,,it& that, pou n&d it &nj.~buY, 
there is no use giving,,rou .a tripl~e~priority on everythingj -because you : " 
won't need it on everything:" And that '~q& true . "'* kit cventually"got about 
fifty triple A priorities. * 

-yell t& upshot of this cffo$z was that 'wc did s-t& shipL+n$ t-his 
vehicle ii!~ Cctober. ".'y met the date.' '2%~ fact t&t 'the .invasion never I ' 
took place is something else. Thoy decided by that time %o do' it in a ' 
different way. .Thoy did it bg -some underground people in Norway. 
did destroy t!?-ie payer ,stations 

They 
'and accomplished the ,purposc, But these 

vehicles wiere manufactured, and eventually soi;;;; 'wont to Ithly and were 
used,at .Allg$o. 301nx ,>;cnt to the.Al&tions znd"-' 
in this.country. 

Dome x&rc usjd in,training 
,'/ ., .. 

. 
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/ Having reached -the first objective in nine months undcrtho most 
serious pressure, th+y then decided that the vehicle as built for that 
purpose could bc +,r:~nsformctj irlto something &so, in other words, an 
amphibious vehi.cie. That meant SO,?L~ more design, some more ~Xpe??iIIWlta~ 

'work, Eventual& the ~~-29 ii!is evolved. That, VJ~S an am@G.'bious vehicle 
which could go thro&l water, go t:hrough mud, clirn?c grades, go fast @n 
the flat, and do all kinds of things. i '0 5uil:d :-bout fifteen thousand of 
t h.ea * They were used in the .mud cf Holland xhen we had to put SUpplieS 

up there. They were used in the Pacific for various purpGSCS. 

In building that socoftd model we finallg7 got into ~roductior_ on Kay 
28, 1943. Again 1 bring up that time element. Under the most te&rific 
pressure it took nine months. To Tea,: :,;' get into production on the final 
article, it took fifteen months. 

So we now have these three cases. I have given you an item on which 
we had the tooling, the design, and everjrthing favorable--four and a half 
to six months; F&n jetem on :P;hich we h&d the design and everything approvad 
but no tooling--twelve to sixt+x~ months--and I say t~elpe, becuase I am 
subtracting the poo~iblc delay of two months, on account of the w&n~ change; 
and an article on which we didnit have anything, design,or tooling, and it 
took, in'this case, fifteen months. ' You can cxtend the latter. tine just' 
as far as you want bacaust: it depended upon hciiy quickly ideas jelled. In. 
this case thep jelled pretty fast, but it took fifteen months.' : : * 

I think wo can, fro::. the stnndpoint of .the Armed jeryicos and industry 
working Qgether, draw ~scmc c&clu$ions from this cross-section of Studs- 
baker's expericncc,. 

First, I think it has boon evident in this last wa.r that indus'-Lry cs.r- 
sol.ve the problems t?mt have Lo be solved. They certainly'can solve the 
probicm of buildings and Cvhe arrangsmofit of buiL.dings; of machine teals; 

of jigs, dies, tools, and fixtures; ofmanpovv'~r, t&&assembling a:;d‘teaching 
of manpower; and money. 
those purposes. 

As to money, we &ways have tha% if we nSed.it'for 
For our Avi,ztion 'Division, Defense Plant Corpcrat~on'~ut Ly 

about "/5.mill~on dollars fPnaI.1;~~ -That is Txhere the money came from. 
Obviously, WC couidn't operate over these five years, producing a total' 
volume of a'billion, t!Qrcc hundred million doll&s,, starting ivith a wor&ig' 
capital of fifteen million dollars.‘ ‘Je got advances. The monev is always Y 
available. 

All those things $3 dvabh, I'think inventions are available or 
will be avGlablc in this country, and the cngin&ing skill_ to take those 
inventions <aqtl m&z them into uszble produ~ts,~ into m,n-te.ri~~, 

The one thin,%. WC- cannot change, cer&Iem~n, is time. That is the thing 

that you can? ch,=ng:c as far as industq is concerned. I think tnat the 
time eicme& that 1 haire given jrou here &ill pretty well hoid trae throu&- 
ol:t ?I?. that part of industry that manufactures complicated mcchanic:~I, 
mcta1 products that move, 
it means tooling. 

Those ars the things that take the time, because 
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What does that 'mean? :~~eil~ to me it mcms~ this: That if we have an 
emergency, it v&iii I:robabi.y be a sudden attack. I am just guessing about 
that. If it takes four and a half to six months for industry to start' 
volu~ production on any cno of f,llese -nccessayy itm15, then obviously your ,' 
Armed Services n1us-L be quj.pp&. at the start SC they CE$2 koop going for 

four and a half to six months,without getting ,Wlything from industry, / 
practic:d.ly speaking, YOU have got to have that basic equipment. 

In 1941 them was an s:ngineer over here from Great Britain i:;hose name 
xas Alex Taub, Ho had done the conversion of the automobile industry in 
Great Britain, At that time I didn't know much abo-ut what it would mean 
to convert --at that time in 1.941. So one day I asked him hovd long it takes 
to convert ap automobile plant into an arm-ament @.iit. He s&id, "It seems 
to me that ali depends on how close Hitfar's bayonets.are to your rear end," 
I think he is. probably right. ~.'%ta$lorically speaking, I think somebodyis 
bryonets 22-i: going' to be e.lr;fully close to our rear end the 'next time. 

SO on equi~;ment you have, got to look at it from the point of vie-w of 
l.ndustry. Cn equipment you have got: to have the Armcd.SerVices equipped 
with qhatever it will take'to stand that first shock Gand carry tha ioad 
fOi-, serhaps six months , 

Now, to expand at the end of that period, as far as industry is con- 
cernod, the tooling must be in existence in order to get into volume pro- 
duction. If you want to really start getting stuff in volume within sif 
months, this tooling must have been in exist;ence at the beginning of the : 
six inonths-. If you don't have the tooJ.ing, :?ou are not' going to get the ,, 
production for at least t;welve months from the sta.rtin,s time. It s&aE 
to me that that is the lesson in this %hcIe time element, 

I think it would be wrong if I told .you the problems and didn't at 
least make some kind of sug~oations'in.rcgard to them. .I certainly am not 

'3%. SXJjekt, but I ~tias mixed up in this for quit&a long trime; ~OIX years; 
and I think I have a suggestion; * , .,, ". i 

1? _ '..' : 
, ; If ,wc must have .thc'tooiing availab Le in order .to:,protect the.necessary 
industrial production,within a period of four to Six months after hostilities 

. start..,. then lot us get the tooling made whenever we got a TICS .product... .Iiiet 
US to01 Up for VOlwric= productior~. @y that I mean the jigs, dies, and special 
Lmachir!o tools that you have ,to heave. Ha-ving done that and used them 
sufficiently to know that they wi,U work, than let us ~%vL those tools in, 
&he -gyas& and &ep them in grease until. ws get 'a better product 'vgorked 
out exu;crimsntall,y.. As soon w w get that bcttcr,pr,oduct ~orkcd out / 'I * 
oxperirnontally, let us tooI u$ for Chat ona and throw the ot.h& toors. away. 
Trw, that is exy;ensivo, but it is not half a3 expensive. as not having aqy 
tmI:s at ,ail if an emergency arises. 0 8. 

.( 
:' I believe, .ggnt.lepwn,. that officers such-as ;:ou, going through th'is 

course , .!6ll probably he.ths future generals and admirals, the htiads of 
departments~ and .bureaus, and.members of the Staff, that dLl have to met. 
this problem of the induction of industry into the Armed Services in case 
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of an emergexg. I hope that the little discussion that I have had today 
with you wil.l iinpress on gour minds -this question of Lhe time element. If 
I have been able. only to say ono word that will ar,ay xit'n gou as you progress 
from this course into the future, that xork is: Think about the time element 
all the time. Then I won't feel th:at I have coasted your timo today, Thank 
;mu, 

Ye are open for CpeStiOilS. 

ME. . ,JCjjj::sO~~ ; , 

I cz11; not a machine tool expert, so,I can't ansvier detailed questions 
on th.at subject. Any qucsticns otherwise I will try to answer. 

A ,STU9aIT : 

In *rour discussion of t00is, you used the expression "having the plant 
tcolefi up,!' By that I gather you mean machine tools, gages, and dies, 

KR. JCHNSCX: 

y~llld YOU recommend k:oping all those itens in addition td the lxachine 
tools? 

7, p 
i. i-u e JcYINSCI\: : . 

iierv RlUC!? SC, ‘i’ c s’ 
3 sir. Xct nacessariiy all %he machine toois. Your 

mwhinr: tool r,rob~.ws at first is x::c ~3~. ..cial machines. The standard z~achine 
to'ols al-2 ;rctty much ztvailable in thti plants all the time. 'Ye use them 
all the tixe . Thare are certain special machine tools for nigh production 
jobs on these items that may take 2 year to get if you haven't kept 'them. 
i:no!njing t1!at ahead of time, iWJ suggestiqne Sitilpiy is this : Let us spend 
the money to keep them in tin< grease so -that we can USE thm if we need to. 

: I V;ent 53 far on th:~s thing one time as to figure out what it xould 
cost. ,I was told by scme officers in.the Ordnance Dopartncnt that it cost 
about three billion dollars to tool uy; for this KW. I said 9 Well, all 
right. Su~~posti you had to do this replacement job every three years, which 
you.probsbly would not, because I don't think we can invent things that 
fast, OIY that evErything !*jouid have to bo thrOlW away; but SU~~OSC you did 

have to tool uy fcr everything, vour average *xpendit-i;re wculd be a billion 
dollars a year.11 'That. would b,e ghe maximu*' ,!--Sornewhcrs around a billion and 
one or two or three hundred million. Thi's~toolinj_: job could'bedone t;~ a,: 
pointwherethosti things thatare ab'solutely necessary to have developed 
would become much more quickly .availabie tihen needed and in large quantities. 
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1 realize, as you a11 do, that whefi yGU 1 realize, as you a11 do, that whefi YGU gst to tal.kin~ abcut spending gst to talking abcut spending 
even one hundred ;niliion a year even one hundred ;niliion a year for so,;. cti;j.ng 1ikc-Q tt/Ls9 you shivs a Iof, of for so,;. cti;j.ng iikc-~ Q:ILs9 ~70~ Fiavs a lot of 
arguments on your hands with Co~;gress, arguments on your hands with Co~;gress, the ~atckj dog cf -';he p~;rse &riqpj. the hatch dog cf -';he p~;rse &yjJys. 
But I hope enough peoFlc i+viQ rCIXe!i;‘;ji;r t~ht, It wiX. “c&e, \&tho:rt thaS2 But I hope enough peoFlc i+viQ rClXe!i;‘;ji;r t~ht, It wiX. “c&e, \&tho:rt thaS2 
toc1s, p toc1s, p ossibly twelve months befoz WC can do .rzr@,hi;lS. ossibly twelve months befoz WC can do .rzr@,hi;lS. 'J'hl% psay the 'J'hl% psay the 
case this last tj+r;*o 3s _r~u .y(&i rel:;ay.bcr, ‘.-cl; case this last tj+r;*o 3s _r~u .y(&i rel:;ay.bcr, ‘.-cl; didn't ax!ount tc Canj-thing didn't ax!ount tc Canj-thing 
0I-l the OffWlSiVC, 0I-l the OffWlSiVC, if I reaeihsr correctly, if I reaeihsr correctly, ;l-f+; ~ T a-P+; ~ T F 0 r?A13y~ F 0 ~?~,rl ~ir~.~bo r iia-r'~o r r for about r for about 
twelve moqth3. twelve moqth3. IIt was t11nt IIt was t11nt l,o*n,g before XC could r~G.lg c-at goins. long before XC could r~G.lg c-at goins. 

A S'J'V2E?JT: A S'J'V2E?JT: 

Kr, Johnson, what was Studeb.?ker's experience Kr, Johnson, what was Studeb.?ker's experience in the particulrr problem in the particulrr problem 
of of supervis supervis 

Ei Ei 
ry personr,el when you had to ry personr,el when you had to 

. . go through -,iour expanszor:, and go through -,iour expanszor:, and c. c. 
what would ..e the solution to that what would ..e the solution to that sai!:t: pYObif%l rif we hXI anot%r emergency? sai!:t: pYObif%l rif we hXI anot%r emergency? 

KR . JQEMS old : I 

I: might say that VJ~ didn't have ~ln;r prOble:i:, bcc-,-&i, v;e waxy &la tQ 
take out of OUT supervisory pcPson!;el in the autonrot.ivc factory enough 
people to start with, and then throu@ them to trsin ct'r,ers. ye 7,ycye able 
to do that, s,ore rq&dQr than xe coui$ pot Qie tOOliri& dclm.. ?k? &d ;i VCrji 

good force of supervisory persG!~~?l. Any large manufacturing coxp~3.np 
would have under these conditions. 

I again want to iciprsss on you the fact that when xc tlvont into the 
manufacture of such a particular iten as the; aviation en&e, it didn't 
make any difference, These pauple are m&al-working p"c$a O You can put 
them on-any kind of complicated rml:micel job ynd they -,vil.i do it. it 
is not a case of knoxing ho:!! to make ,211 nviation. engine. They just .know 
how to do things. They know hog to run machine tools. They know how to 
handle tooling. YOU can give them .sn;-tliing to m&t; th:Lt you xant to, 

The thing that 83tOL?r!ded 'US iria2;j 
with workman 

the fact; th.at pu xx1 do the SF&~< thifg 
and Work,vomBn -who doI1 1 t know ;z;yt I-!in; . 

pr&ztical$y spi;aking, that 
It be~~:imti quite evident, 

YOU CC~ teach :~>ybody JOY; ‘i;~ m&e :m ,~V~at.tiOn 

engine if you Zzy it out right rind t<;ll til2& rjj$+ .J . It 
bec.ause t-hat is whzt xc got, 

2s just 

%k ::,s@i; !Aaq;‘?jcj:j;J . 
anybody, 

‘“r’e j-& just 
IX;n. and WOil;C:n 

an 2verage of 
Iron;. ,&l t%IIij:s of l.jfc. Tr, ';e kl& 

waicrcsses OlJt of th?; i':';St yJr'?rit s , 
i;:c.d collcgti girls. 

As far a.3 1 CGQlc! see, crl& di.5 just 

as. good a job, as t:Tt: oti:c;r iiille~ j&t r_p<!i:e to r;:akin,g cl-.gi:?x5 . 

h 3T!i3EIL:T ; .' 
: I 

"‘oul.fj yo* relate youy exp2piG:;cc 
bet3x+en solving red tape 

2.2, getting inC,,o truck production. '~9 
in .tth+ @VS~rk~e~t xtd s~i;ttailp produc&y the 

matcxinls to erect: your p$2,&,s?~ L ‘:@ .thero, 2 ].a& of: +~,&~r:ce t herv .so tfint 
the red tape delayed YOU? 

j . 
. . ., ., . 

_* 
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; ~0, I don't think, fron the start of our truck progrxi, we were at ?T 

any time handicapped by the govcrnm+t~ fornalities that were n~cossarg. 
" IIon% rr;isunderstand no on this four and a half months period that it took 

. 

us to get ir.t.0 production. It takes us just as long as that nov;, if note 
longer, to got into production on an ~Utor;iobile, tsecaiisc wE; are not under 
pr:-=ssuj-e . 

You have got to :FO and'find sources of supply. For irstance, suppose 
it is just steei. You%have to go to the steel. ~A11 and give them the ~ 
specifications of tAe kind of sheat steel or &Pi!: or bar that ;ou“ws@, 
and the analysis md thz size 2nd the gauge and everything else. Then thcg 
have actually got to $011 that stee:., Then the steel has tie be shipped. 
You have got to process it. The cha:icos are that it may go through another 
step. The steel may Yiot co!2e rfght to yoLs. 

For imtanco, take 'thz frzzds that go into one of these vehicles. The 
fram manufacturer would have the blueprints.' It requires a certain Tslidth 
of sheet to stamp out That fr?m?, a Certain gauge, a certain a.r;al'Tsis. 
has to have ail those things before he cm rm.1~ the side rail'.of the 

He 
frame. 

So be has to go to the &XL and place his order. They ~W.VC actually got. 
t0 &Gll the StCd. lhis is not aI1 donr: overnight, 

This is what is generally called lead-tilcc. Under the best conditions 
you ccuidn't get that stcei from the steel n-511 for a morlth. That is during 
iriOlVLL tirfics . In tmrt ime it -KLl. take longer, about a mnth and a half to 
txo months. Then it gces to the fraz;e 'manufacturer. He +ls to put it 
through his process, which nnay take a weak. Then it has' got to.be shipped 
to you. You have to get it b9Xl.ed. Then you have to assmble it on the 
vehicle as it ooi;ie.s through, By'tho tine you have done al3 that you have a 
fcur months' period in there. 

Plow, it i3 not right. to call i;hat a del.ay: it is riot a delay period. 
That is my point. It is a period that is there no matter what. halope&. 
If everything is perfect, it mill take four months, ~~racti&LLy speaking, 
to make ar,ythin:{ that'is i: cmplicated rnechanicalm itm, 'a piece of ,&,te:riei 
that gloves, that has bearings in it,, and that has to bt. na,chird 
exactly,according to specificatiors.' 

u y2r.y 
It is goi.r;i to take that long. That 

is better than we db in the eutorr;.obile business. 

If we said righ'; noTA -&e tl;anttd to produce a nc~ mode?. zutool;iobiI?, ht-re 
W\E are in January of this year. 
drawn a pj.cture, g-t ; YC 

Say we hadn't done anythins. ';e hadn't 
couldnlt possib2.y produce that auto:;lobilc: under 

ei?hteen rconths ri&t llcu 'hsvc; to figure rc~u~~~lv about six r:lonths 
of‘-'that for desigy&g.""?~ ;h;ould take r,iine. to t-~i~~I;o &nths to &t aII 
these different pai-ts. Y:: used to figure jiix. N~XY me have to Zigure nine 
to twelve, so you are sight'ecn months away from the new automobile right 
now , That is probably one, reason why you w~!l't see mar;y new designs iti 
automobiles next fall. As far as I can tell_, nobody has those in process notrj, 
Does that answer your question? 

l-j3 p? p r--z /-‘> p ,T, !X ,= 
k$ I& ;L 2 ii5 j, G ij g gJ 
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A STKkT: 

You didn't correctly ,gra,sp ny question. ..4 speaker from one industry' 
hers said that if the Governrnont would getout of the,way, they would get 
a lot more don,o, p articularly in expansion of facilities. 

?%. J('HKSCN: 

I have heard that plenty of times. I am not entireriy sympathetic 
with that attitude. Those paople completely overlook the fact that u'e have 
got to take materials away from orie company and give them to ancther. If 
you don't all these companies rush out for materiels and get in each other's 
-i4 ay . You l>culd be much YUOTSG cff than with the Goverrment taking a hand. 
Somebody has to decide that this camp-any will get one thing and another 
c0rnpan.y wi~i-1 not get Lt. Soriobody hss got to keep this thing in balance. 

I a.m. 1iot at all SyxqJ~t~l~~tic >Cth a planned economy or Government controL 
Quite the reverse. But I think those things are necessary in .wartime, when 

your whole econcmy has to be kimed at one purpose and one ;r;urpose only, 
that is, to win the war. Tour VJU economy has got to 'be run by a dictator- 
ship, Th:ct is what it l-as got to be, It has got' to be an absoluts,dictator- 
ship, which tolls awrybody exactly what they are going to do. Other&se 
vou m:iv losc thfe war. That is a good enough reason in my opinion. Just to 
Lay thkt if the Government would get out of the way? %e could do things 
much o_uickor,.I don't believe is true. . B 

Katurally, it is ~nslcoyin~ for men in industry who are accustomed. to 
USC2 Crlly ti?CiJ- ,C';JFi jUd@tWt, t0 hZ.VC .;L;;::erimposed over it the jud@ent of 
soxebody else. Yet it is essential. It is ssscntial because, if we. get 
out sixty million product tons of steel and we have an eighty million ton 
demand, someone has got to work out ;4here that steel goes. 
let everybody scrauiiblo for it in wartiil:o.. 

You cxul't just 
In peacetiize that is all right-., 

That is 'part of the game. But not,-'in wartime. That is what,aU this so- 
called red'tape is. It is to keep those things in line. , ,' 

.A 5 TUI&IT : 

"!ill you tall us how you ifgould phase your production of passenger . ~autonloblles ? Also I VJ0Ul.d like to havs ..-our opinion as to :qhether or not 
in a future omergency.you could maintain 25 or 90 pi;r cent of passenger 
car production as well as exparrd to take on ammunition.production. 

),p;i . ,J(jH),:s@] p 

I .wil.l try to ansaer the last part of your question first. Xy opinion 
is thnt you cou1.d n:;t maintain any passcngcr car production in future y>Iar, 
for trp;o re,asons : Th? av:KLabi.3Lty of mat trials md the :',vaj.l..~~ei~iit$ of 
&XipOY~el+ q 

-‘. 
. 



In this last- war I think, generally spenking, we used our manpower 
very badly, -In fact, me were looking at it frcm the prewar viewpoint, 
Ye usod more than there was, because we used people that we could not 
conceive of having used until the necessity came. 

Likewise. on the materials. For instance, "Lake steel, Ye have a dozen 
limitations on the capacity of steel, which at the aomant is about 60 million 
producttons a year. That is about between 9C and iO0 million ingot tons. 
In wartime wc nced all of that for the war except a small part that is 
essential to keep certain things in civilian life going. Now ) building 
automobiles is not one of those things, You don't have to build automobiles. 
You cm live on your fat, as we just proved, for four or five years if you 

' have to. They are not necessary, 
.’ 

So in phasing this 
'&ken. 

, you mi+t say thwe arc tv;o. steps.that have to.& 

.A STWIZXT: 

You :lJ,ould go out of that business'? : 

1’3. JOH‘TSO!: : 
: 

I think the first step is to go out. ,of the passenger car business &nd 
have .tho Covcrnmont tell you what you have ,to go il?tG, Cthor%tis.c ypu would 
never get ai-iywhsre', becaus'e 'nc company is going ,to get out unless they aro,:all 
made ti> get out. 
Of'i44i. 

Of course, that ~as.donq~this. tine. It wzs done ,tn Jnluary 
: .A, . . ,' : : .,. ',, 

..-, ', : , 
. 

The 7ar Production 6o,rd"&id, 
: f‘, .' 

Gz-rtlemcn, you will stop production.:l 
I think it -gas February 7th or something like that, hkybr- it 1~35 January 27. 
In other words, that meant "you will stop" and 'everybody stopped right where 
they were. Regardlsss of,what..hapgcned, they stopped. That is thcibest tr;ay 
to get out of the r,assenger.,~ar busin<.ss in wartiz~c. That really worked. 
Nothing else did'y;ork, : 

,' .: : : 

I+ S T‘LTj)xF:T : 

i:I:ould you tell us a little about how production scheduling is practiced 
in your particula,r plant,, on components, asse:-tblizs, and the -time cl' getting 
them out? 

I 

J$R. JCHNSCS : 

That is a verv difficult question tc answer. " Gn the surface it appears 
as if that is an cxact tizc. It isn't. 
;i great deal of that has been by the 

In almost all of these. companies 
fact that there are a lot of men there 

who just have the know-ho7,\ in their hcecis, 

- 14 - 
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For instLance,. we had II great deal of disoussion during the war of this 
material control problem that hnd to bc. solved on the lead-tine. xost of 
the r;en in theplant had never used the words ~~leed-tinet~. You could ask 
them how Ian,= it would take to get out a set oP body dies, and they will 
s ay "nine or ten months,1t In arriving at that conclusion they think to 
themselves that it will take three mo~';hs to get one thing done and three 
PDnths for the next and three for sor:lothing else, S0r-x things they won't 
buy until the first of August, Others they wiJ.1 order on the first of 
Karch for thedelivery to come out ,in,September, They donfk lay 
down the scheduie on all those $hjmgs. They just know from experience that 
it takes si_u months "to got one thing and eight months to get another ;end 
Or@ GY:~ XOnth to get another. They do that till the time, automatically. 

Eow, if you.were to put those'all down on paper, they would add up 
to something like twice as long as it actually takes, because a lot of these 
things telescope together. : 

:. .' 
I realize that I am giving you a very unscientific answer, but Ithink 

I%m giving you a true one the day these things are done. 

A‘:sTUDmT : 'I .I . . 

This is a little beside the subject, but 
present status of this'administrating agency, 

m. I) iJ~~~SOW : , " : ~ ' 
: 

That is cut hf busj.i~:>Ss, 

A STUDDJT: 

: ,, ,. 
,. 

I am wondering what 'is thti 
The %r Prodtlction Board, .._ .,. 

.‘., ,; 

.a ’ 

.,: ‘. ; 
> : 

. . 

77 
., Is there any 'exectuive agency.in tha industry that has any ideas such , 

:, .",s that? ' , 
:, 

u?. . .cTtXN$ON: ; '. ., : : 
(4, 

There is not at the present time. The only move that h&s ..Seen.mxde : 
by the. Automobile Manufacturers Association is that one of thc,staff members \ 
h:as been instructed by the Association to keep in vtiry~closa $ouctl:with 
military developments and is workicg to that extent with the Ar,my, 

I think the wzy the cc:apanies want to handle it iS thtit as 'different. 
things 
applied 

come up which the Arqq or Navy would like to have investigated; or. 
expcrLxentally,,or developed for the future or planned for the 

future--may& tooled up for the future.53 this idea I' have expressed 
should come off--they will take each one of'those as they come along and 
find the company that will deal with it. 

/ # 
Xy own opinion is that WC should, as an industry, have a small body or 

committee working with the Armad Services. I can tell, you that we haven't 
one now. I hope that eventually we G.11 have. I think the individual 

s ccmpanics are worried and eager to do sonething, I 

r ic;;,. , “‘3 p. (^- 
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They-c is one handicg,$ in effect that' yjcju k.11 ItWE kib, ~pp.EX~fit~J , 

' the Armd Services have run into it. Under their gencrai,ins.tructions they 
mst @ace these experimental contracts on a 

1 . fixeu-prlce 'aasi.s, Y-&l, that 
doesrlt work . It docs:l*t work 3s far as we are conctirned, because once 
you start cx an experimental coi?tract, you don't. know where you are going, 

For htarice, take the :le2sCl. ‘::e thOllght ve wuid have to make one 
tj+ 7, il , possibly u;3 in the srm? sosmhore. ':e went doy;;n j-11 tlis tides ;>l?d 
tr+ed to find snc-jd fields down there. :.'e couldn't find shy satisfactory 
ones . Finally, vi e f 0 pi2 a'sno-2; field up in the C,a.naciian Rockies. Instead 
of m!:ing one tri? up there,' we nade two or thl-ee, That meant that a lot 
OF men and mterials a2d producti had to gc up there, all of Vihich cost 
rconey . "e couldntt foresee til2t it would be necessary to dc that. 

'"ie have been q:j?roached to do this %ork, and 'WC cvill be glad to do it . . 
But SV~ can't X&C any fixed price or estirmted price. 811 we ctl~ to11 is' 
that it ~wiI.1 prob,abI;? cost an wfui lot, They vant uz to tell hew mc'n it 
i's going to cost. ' - :e dorl f t; &;nc!,:: . KObody else kri(;yJS either, 

I think the only day this experincntal work can SC; done is 0n.a cost- 
pl-us-a-fixed-fee basis or a cost basis nithout any fixed fee, tvithout anjr; 
profit at all if you Nant to look at it that my. 5hat.I want to be assured 
of is that we wm't spend a aillion dollars that we can't get back; 

A STUDSKT: - 
. 

You said you turneci o?lt i20,OOC units in 1939 xvi-th 6,030 e~iployees * 
I a~ wondering how many employees it :~ould take now to turn out that same 
nmbzr of units . 

!'rR w JCHIWCN: . . . 
I would like to distifiguish in that question a little bit as betvieen. 

hew many units i%C can turn cut and holiq zany we ~.st turn out. I don't think 
the tt*:o arc the sam. I think that if we get a few breaks on &teriais~and 
so forth, me can probably turn out I60 or l'ic' thousand units this year. 'Ye 

' now have 13,000 employees, NGW , that wouldnlt be SC bad if we actually 
could do it, Last year 'vta? the wo*st, 'necause~'we still had 13,CCC and we 
didn't tarn out l?O,CCO~units. 

I lrllol~ what yoiu are driving at--the preser&day efficiency. 'It is 
very hard to measure -that. but I t.hink it is safe to sax that the 'present 
labor's efficiency is about 75 or 80 per cent A$‘ ~;~~i~Gt 2; '~~2s. Thai is is 
near as'?L can guess it. I hope it aill get a little higher than that. 'I 
don't t‘hink it :will get back to 100 per cent. ?.qbs it 
per cent. 

will Oillg gb' t0 90 

A sTwlJ&r : 

' ?b&d- ;~ou' compare' the labor policy of ycur. co!npany 
coqetito'rs 'generalLy?. 

1 ..' 

i,;!ith,those of its 

- l.6 7, . 
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ITIZ. JOHNSON :. >' . ,.j : 

ye have a CIC mien, It, is Local'No. 5. They never, c,alled'a- striker" 
i:'e have gotten along :vith the union as well as or better th.m the"dtheF 
companies. 1 thini: probably the rcasoc we do is because ~6 have a,very'.good 
labor relations departeent, ad the important negotiations .are c&&i&don ' 
by the Chairnan of the Board and the President of the coqo&y; I!? other, 
,+:ords 9 the labor relations are at the top, 3~~lhere I think they ought to be.: . 

Don't get the idea fron that that conditions are perfect. "?e have the 
usual number of daily arguments about sme very small things a:ld sorm larger 
things. The general attitude of working MCT: at the presert, I thiilk,' is 
unrea3 ona3l.e. That is' putting it rather mildly. I think that attitude'over 
a period of time will change, 

Ye are the only cor;pang that, operates on an incentive plan, which nay 
have somethil;g to do with our labor relations, 7s operate on a piece+ork 
basis. In other words,'they are guaranteed a base rate of pay for an eight- 
hour day, and that produces their hourly rate. As their production goes up 
above that, they can earn more than that pay. They generally earn some- 
where between 15 and 20 per ten+ i, over the daily rate by increased productive 
effort. 

Now, that is a beautiful theory. It doesn't al:~sys work just that way, 
"5s have an incentive plan, vuhich probably has sonething to do mith labor 
relations. The mtion;al. union doosr_'t like it, but our ;nen won't havti any- 
thing else. So we. let then fight that out between themselves. 

-4 STUDENT. . 

Yould you say, fro:5 you? experience, whether you know of any great 
engineering icqorovernent we could expect-as a result of the war? 

I,%, JGWXGN ; 

I don't know tvhather you would call this ,a rmult of 2 the war. I thii-,.k 
the ariswer to your question is that we can expect sane great engineering 
iqrovamnts. But at the present time, if you are talkins abou$ a different 
kind of engine or a different kind of any ncchanical part of the &a~, that 
,mans a co,&&:: mm tool-up for the co,qa,ny,involved. 
subject I hevc.been t;.;lking.about. 

That is just the 
. 

In the first place, to +,ol up,for ~;nevq engino means a Jrini,Tu% of five 
tiillion dollar+. That is'fdr ::la:chir;e tools; jigs, dies, tools? and fixtures. 
That is the first thing you have. Then I would sag it is a xqAni;::.ur;: of 
eightcen months from t!lc ti::,e 
in process. 

yGu start until the actual production will be 
You have the design c3 , and the testing to be sure that it. :vill 

run all right, 
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So 1 don't think that ycu are going to see what you t&L1 radical 
improvements in the mechanical operation of automobiles perhaps for another 
two years * During the war, obviouslyj it was not possible to do the expcri- 
mental work, particu?,arly the testing, actualIy build the samples 3and test 
theni, which it is possible to do in peacetime. So all the work that is 
being dons started after Y-J Day, with the possible exception of draVG.ng 
some Lines on paper. I think you are still a year and a half or two years 

from any of that work reaching fruition in the form cf the product being 
made better. 

The only change you prob&ly ~5.ll see during thesc t1v-c years ii going 
to be a change in appearance. That means a r~erhj body, new fenders, and things 
like that. But I don't thirlk you will see any new engines, trans.missionsY.-, 
ElXlW) or front-il;heel drive, or any of those'things thet take all of that" 
experimental work and cngineering~ and testing, i?or a year and a half'or two c 
years.' 

k ]&jDEJJT : ., r _: 

,".Do yo< arrive, at .vour price_: of :1 car a long time iG adv&& by-gauging.. 
t;h&m&kk on the mate;isls? ," 

., 

YEI. JCI-KSON : . 
* 

No; sir. Ye do not, In fact, quite the contrary. 'Ex&~o~y buys his 
m&erials--' .L think ~vcq-body dces--- VW de-as late,as. possibie'anh still get' 
them. "'e ascertain as accurataly as possible wkiat particular costs are' \ 
going up. ._ '; 

New, when a near car is ccming out, YOU CELR estimate whist the ‘pin& of .' 
the c'd;r'i.s going to be, But the,,ac$.ual ,yricc is set cn the car at the very 
l~&est possible ndnuto, I mean that even to the extent that mLany'conq~ies 
manv times will shin cars all over the countrj to dealers arid put no price 
on ihem at al1 untii they have sent them out in the field, &cause they nant 
to wait for two, three or four weeks before they set that price: The-&.cc 
$3 ~erierall;$ set at the last rtinut~~ l%tht~ti~g goes OUI al-1 ,the tinti. 

., ',' ; : 

As- far a.3 'gafiC22zing 'on :materiels, 1: &jjJ',t ?&Lfik ‘~-,y~odJi.do~s that". It ' 
is too:risky. In our basinos~..we czp't !?uI Id up stocks of Kts.torisls * 'f:1 .o 
don't 'have enough ~rooz~ for 2 great amount of thG%:. 0J.r t-urnovtir-Land this:. 
is true for all iargs cc:lganies wh3n you get into normaI operations+on the 
whole inventory of mat4als is about ol-ICE every sevontccn day&. it is going 
'on: aXL the tir-;;z. Cther~Cse ) pu cciaki't opornte, bccausc t'rere Isn't room I 

for 2. iot of materials. 

A STUDENT: 

I wasn't thinking of colwLercial .stock. 
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XR. JGHNSGN : , 

There is another thing. TkLs is a very interesting thing in the 
automobile industry. %hen WC ssg llnatorials't vx mean iIEteri$LS a~ WC buy 
them. For instants, in our case we happen to buy our trnnsmissions, To 
us 3. transmission is a material. In another CZSC' they may buy she& steel. 
That is a material. In snothcs case they r&y buy carburetors, and that 
would be 2 metcrisl. SC .vvhcn we say Ne *are buying materials, that motri~ 
materials the nay we b*uy them, ‘Y%at we actuaLly place purchase orders for. 

The very high percentage of those materials in any automohiho company 
are.m&erjals on i:lhich ;/cork 'has beer, done b;jr some processors dovin the line. 
It 3,s customary in the business not to make contracts any farther ah?& than 
you have to mak& them to get the stuff, Tho market nili change or labor 
rates will go up and basic material prices will 50 u&or down, orfreight 
rates change, So that by the time ycu start getting the materials~on~ cP 
two things may have happened. Either your supplier is going to lose his 

:shirt at the.price he has quoted yciu or you are going tc pay.toc:much at'. 
the..price he. has quoted, due to charqes in the market occurring in tti~t~o, 
three, f.our, five, or six months since the contract W.S made cr the purchase 
order issued. , 

, ." '; ( .., ; -' : ,,),,( I. .' ‘ : 
I think it is.'safe 'tc say that pretty well through the industry, ,on one' 

side or the other, these adjustments were rzac3e.i.n spite of, contracts or ,, 
purchase orddrs.' I Wil1- 'tell you .~hy. This rzlntionship bet;$aen the supplier 
and the automobile dci!;+oany is. very apt to be one that is. going to continue 
for many years. i The comp~2ng,~Ll.l lost ,its sourcg of supply if ,:th+ supplier 
of transmissions or', carburetors goes 0u.t of business. SC if .cqnditions ,'. 
ariqs where the ,contract you m:::de v;ith him prov's,to be. too lov:, ycu raise 
the price for him. Cn the other hand, if conditions arise whcr~ the contract 
will cause him tc mc ,ke too much moqey cut of it, he will lower the pries 'for 
you. I don't mean to say that thcsa things are entirely automatic. But 
that is what finally happens. 

If we didn't do that, business 1%ould be impossible.- 7% all dcpcnd 
on subcontractors. I would like to give you some figures. Ye had altogether, 
for the three Froducts that 'I mentioned, about 1150 subcontractors and 

', .suppliers * Those people 311 over the United States shipped us stuff. The 
other fellow has got to make a littla money, but not too much, if this is 
going to be a continu,;us protiess for our automobile production. C% have 

C to have three or four handred subcontract@?? 3 and Su>@ierS t0 build :lut+ 

mobiles. So does, cverybody~ else in the industry. This rtilationship must 
de kept scund. That is why you make those apparently'altruistic changes 
in prices that have alr$a&~ been set. 

A STUDENT: 

Can you tell us something about the quaI..it,y of th..z matorisls which 
you are able to get today as ccx~ared to xhat v,;e had 'ocfor~. the war? 
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1 think, gener:il.ly spdcing, they are good. You get Some scrap in 
your St ccl , ?JXii?tiCUh'~~~ yOUI' COid.FGi~ed Skeets, 'i' ;q. ?‘c, is probably due 

to two things. Cn<: Is that the qualitg of the scrap is ,not as good as it 
vvas ,?rewar. I think that VKL~ probably w(>rk itself out, b;ceuse scrap 
which is the resu1.t of war has alloys in it and a lot of things that are 
pretty hard to tell. Cf coL1rse:, it has been very short. I think the mills, 
and the foundries too, fcr that matter, have been using some scrap that 
they ordinarily wculd not USC if they could get better scrap. 

r 
The ether thing, to be perfectly ISair, is that there is more careless- 

ness on the part of the ,men doing the work in she factories or the mills 
than there Tjzas prewar. .%I tc that extent you get somewhat poorer or a larger 
percentage of poor material than you get prevtar. 

That doesn't mean ;ou get poorer materials in your automobiles, bocz~se 
thcsc things are isorkcd out before they get into the automobilc,S If you 
get sheets that'are not right, you don't use them. If your supplier under 
pressure does give you I:oor materiz.1, it never reaches the automobile. But 
the material itself is to a percentage somewhat less usaele than it was 
prew a-P s 

!Lny idea th,?;t the current automcbilq is not as good an automobile as 
it was~pre~~?~-and I don't. care which one you are talking about--is .not true. 
These present automobiies arc just.as good automobiles. In some instances 
you may get an automobile W~CTG, due to som6 carelessness in the factory, 
SGElii! nut has not been scrc%:ihiad down tight or a. bolt dcesnlt hnve the quality 
cf thread, or somsthiq~ else like that happened and .the inspectors -didn't 
catch it. You get 2 somewhat higher degree of those things now. You ,' 
always get a iittle of,thst. But otherwise I would say that theg.are just 
as gocd autoi;2obiles as they over were. 

CAPTAIN "rGRTHIXGTCM : 
, : . 

Thank :*ou very much, ?c arc very much, indebted to yc'u for a very 
fine speech. . -' 

. 
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