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CONTRACTORSY: PROBLEVS IK WARTIVE

21 Jahuary L9477

CAPTATN "ORTHINGTCE :

(entlemen, we are fortun&te in hav1ng asg Jour opeaker this afternoon‘
¥r. Courtney Johnaon. : :

¥r. Jchnson is a graduatebof Princeton University, where he obtained
his degree in enginéering. He has spent virtually his entire life in’
tke automoblle 1ndustr5, entering that field as early as 1915

He has at various times been pufchasing agent for Dort Lotor Corpo=

raticon and laterproduction manager of that company. Since then he has .. =
beer active in the field of automcbile sales. At varicus.times he has " -
been sales manadger of the Hudson Motor Car Company and of Nash {otorsy -

and for some time he ne“d onp of the top sales pos:t¢ona in the ueneral ;

motors Empire,

' Durlng Norld War I he was a cabtaln in the Field Art*llery. During

. World War IT he played an active part in the operations of the AutomotiVe

Council for "ar Production, and has acted as. chairman of the Faterials
Control Committee of the Council. At the time the Controlled Materials
Plan was under discussion he was detailed by Studebaker to dubty witHin:

the War Production Board., He was alsc active in the Contract Termination

Committee of the Automotive Council and was the pr1n61pa1 termlmatlon
executive for The Studebakér Corporation. Dre =

At the present time he is assistant 1o the Chairman of the Board of
Directors of The Studebaker Corporation, and this mornlng w111 address us
.on the subgect ”Fonfraotors' FProblems in YWartime." - N, IR

MR, JCHNSGN:

- Captain Worthington and gentlemen: It is a great pléasure to have

. the opportunity again to enter slightly into the affairs of the Industrial
College. I was pleased to have that opportunity somewhat over a year ago
in comnection with the courses on contract termination.

Captain aorthlngton has told you that I am g01np to talk today on
contractors! proolems in wartime. ¥hen General licKinley criginally wrote
me and asked if I would talk on that subject, T was scmewhat flabbergasted,
because I think you could probably talk about the problems of contracuors
in wartime for two or three weeks, if you have encugh knowledge, and still
not cover the subject. But in further correspondence and dlscu051on they
~ let me off the hook a little bit. What I am really going to talk to you
about are some problems that we had in The Studebaker Corporation, because
I think I can talk about those with some knowledge and a small amount of
authority.
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. T would like to emphasize one problem which I think is the nost
ylmbortant tc the contractor and to the Armed Services working together
for the protection of the country. That is the problem of the time
element involved in the use of the inaustrial machine to assist in the
arrming of our Services. '

'In order to do that, I am going to give you in some detail the
experienges of The Studebaker Corporation. I will have to .ask your
indulgence if I talk a great deal about my own company. It is the one.
about which I know most. In order to do that, I would like to give you
a little background of what the Ltudebaker companv was before the war,
so that you mey 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 120,00C units a year. Of those units about 10,000
were trucks and about 110,000 of them were passenger cars. The dcllar
value of the business darlnh that period was about 115 million dollars
a year. "e were employing in the nevvh%orhcod of 8,000 men and women,
but mostly men. We had about 5 million square feet of floor space, of
which about 4L . million of it, you mlght sav, was usable manulacturlrg space.

*e had a foundry, a large one, and made all our own gray iron castings.
e had machine shops for general machining and for building engines. ¥e
built all our own engines. e built cur bodies. We bought some of the
large stampings on the outsLde, the bdnels and. roofs. In general, we

assembled the rest of the car

That is the kind of company that we were. e had, at that time,
about 15 million dollars worth of wor;clnb capital, '

. As we got into war manafacthr ing, we undertock the manufacture of three
main units. First, we manufactured about 198,000 6x6 and bxh 23-ton trucks .-
They cost about$3, OOO apiece, including the parts that went with tnem.

We also manufactured the ¥right 1820 airplane engine. We manufactured
about 64,000 of those, enough to equip about 15,000 B-~17 Bombers. Finally,,
as a third product, we manufactured the M-29 Cargo Carrler, ‘which 1s more
commonly known as the Weasel. :

"IN additlion, in our engineering departmnet we undertook a number
of experimental pTOJeCtS, making pilot units for both the Army and Navy.
I don't know whether or nct these unlts were actually manufactured later,
They were not manufactured by us. ™e did the experimental work on them.
We also operated our qu rroving &rounds and tested some 71C vehicles
over about. a million miles of test. Those v;hc11es were of all klncs and'

TiT,

makes. We dld that for the Ordnwnce Department

That, in Deneral is the plcutre of. The otadebauvr Cor oration., I
would like to. take each one of these major products, namely, trucks, aircraft
engines, the Teasel,. ard descrlbe to . you, particularly from the tlxm element
angleé, what it meant to get into production on these items. I will first
take the military trucks,
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o As far back as 1939, when defeﬁée manufacturlng was Just starting, we
felt that we wanted to be part of it. 30 we set out to see whether we could
satisfy the Army in-building a truck.  We built a pilot model or sample‘
model of -a li~ton four by four truck. We sent it down to Camp Holabird, =
which was under the supervision of the Quartermaster Corps. Later, trucks
came under the Ordnance Department :

‘It was tested and we failed to get the business. They didn't give us
any business on the li-ton trucks, for a very good reason. They gave it~
to the three largest broducers of li~ton trucks, which were, of course,
Chevrolet, Ford, and Dodge. It was thought at thé time that the li~ton
truck would be the vehicle that would be most' used by the Armed Services,

the Army partlc ularly, to solve their transport problems,

, Fav1ng fallea to get that business in 1939, we were still looking

“arourd. Flnal ly, they suggested that we see whether we could build a 2%~
ton truck. e think we can build anythlng ‘sc we started to see if we
could bu1 d tqgt o S n

‘Thév already had one oource on the 2i-ton +ruck The General lotors
Truck Coimpany, one of the divisions %) General I otors, was building a 2z~
ton truck, which is the onc that you have seen mhcrevef our Army went .

That vch:cle was in existence, hey kriew exactly what they want“d Parts
to make the venicle were avallaole. You had here a cdse where a company
llKG ourqelves, tryihg to get into production, could go to sources of |
gupyly; 857wé actually Qld, ang buj an engine, because our engine plant
cou1dn't rake that particiular size of engine without a great time lapse.

We could buy an engine froh_.ercuLyb, and dgid. e could buy a transmission
friom Warner Gear, and we could buy axles from Tlﬂlpn, which we did. They
were all available, e used th same axles as General’ Motors.‘ They bought
them from. Timken also. So we preduced a pilot model of this’ truck,~and
finaglly éOt an educational ordcr for five hundred trucks.,

"e finally bm_lt, as T tol & you, 198,000 of those units. Aliiost all
f them went to Iussia.. Those trucks, they tell us, were the trucks on
whlch»they mounted their offensive operations. They wére thelr>maln T
transportation. o o ' o
, s :
I would iike to give you a picture of the time elenent involved in
building that truck. e started to do some estimating on that truck in’
the fall &f 1940, ‘about October. We got the contract for the first
educational order on February 6, 1941. We produced and shipped the first
truck on June 19, 1941. '

Now, here we have a product where the design was known and sources
of supply were available., There was no particular shortage of material.
Hanpower was available, We had the bulldings., There wasn't any major
tooling problem. It took from the time we first got the contract, when
we got the "go ahead" 51ﬂn41 four and a half months to produce the
,flrst truck. ‘ ‘




I might say that we were working just as fast as we could. ‘e were
putting all the pressure on it that we had. But we had 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 werds, a guide to buying materials. We had to get the parts
flowing in to us. In spite of the best conditions that you can imagine,
it tock four and a half months.

© Now, I might also say that to get intc the producticn of ten a day
took six months. It was 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. Jubsequently, through
succeeding orders cver a period of the next three vears, we got to a
production of six thousand of these trucks a month, To do that, we had to
lengthen our lines and to some extent increase our facilities.

Put the point here is that with everything in our favor, including an
urge to get Mualneos because we weren't the only cones that were trying to
be the second source of this truck--and the record we made in getting into
production would make some differsnce-—in spite of all that, it still
tock four and a half mdnths to get started.

That is the first product. On the second product; the Wright aviation
engine, we had a different situaticn, because there we had an engine that
was completely designed, tested, all the sngineering done, and all the
blusprints available, To get into high production in a ccmplicated mechani-
cal item like that reguires very expensive tooling. We did not have the
buildings. The floor space that we had gvailable was not suitable for
aircraft engine manufacture. The buildings had to be built. Machine tools
had to be purchased and installed, and th& tocling had to take place.

e had to assemble and train the forcc to build these engines. Hven-
tually we built up a force of 18,000 men and women at the peak, not one of
which, as far as we know, had ever been in an aviation engine plant before.
They were all kinds of people. I meadn, there were preachers, lawyers,
doctors, domestic servants, bootblacks, a whole cross-section of our |
population, in tkat aviation plant. But they were trained and they produced
the goods. ' ,

e flrst discussed aviation enging production with the Army Air Forces
at "right Fleld in the fall of 1939, At that time Wright was building an
engine. As I remember, it was an engine of about 2,000 norsepower, maybe
a little more than that, which was for fighter planes. It was thought that
they would need a greater production than they were thcn able to obtain,
They suggested to us that we should make parts for ¥Vright, and we agrvod
that we would. »

Almost immediately, 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.
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“In Januarv we broke ground for the bulldlnga and .were proceeding to .
uu;ld the buildings, buy the mackine tools, get the lay-out, and go through
all the operations necessary. Then. ebout Harch of 1940 the plans were

changed and it was decided that they would concentrate on engine production
for bombers. That meant a different engine. Sc in the middle of the .
stream we had t to change from one engine to the other,

Now, I think that change may have delayed us a little, maybe & month
or two montnu, but not very much, because we had not proceeaeu {ar enough
so that it made a whole lot of difference. IHany of the machine tools we
had ordered were still applicable to the new engine. The toocling had not
progressed so far, -Cf course, it didn't make ary difference with the
buildings.

However, not having the toocling and not having the machine tocls, it
was March 10, 19&2,"befor° we produced the first engine. In cther words;
we got the contract the Vgo ahead" signal, in December of 1940, and we
produced the first eﬂo ine in March of 1942. That is a fourteen months!

- period from the "go™ to the production of the first engine. It was July

of 1942 before that production was up to ten a day, or a period of eig hteen
months from the "go ahead" signal. B..n that, gentlemen, was four: months
soone® than the Army Air Forces ‘had expected us to produce the engine,

We bedt the schedule.

Now, I want ;3 Jou to vet a clear olcture of une dlfference An. these
two problems that we had. The main difference is that in one case the
major tooling was available, not at our plant, but at other plants.: Tbat
didnft have to be done. We were able:to get some klnu of productlon in
four and a haLf mpntha and fairly 500&*51zed prodactlon 1n about alX months.'
With the englge,“tne tool 1ng was notxavajlable. Aﬁe had o buj flve
thouSand'machine tools, We had to set up jigs, dies, and fixtures to go
with them, That delav, so to speak, meant vhat we. dldﬂ't get into pro-
ductlon for. fourteen months. and 1rto 51zable rroductlon for elghteen months.
bome of those machlne toolc were verj comﬂ*lvated I thlnﬂ some: of
you are familiar with them, Cne of the problems in- the menufacture of . 1=
tb0o$ ergines in large. volume was the macw¢n1ng of ‘the cylinder head.  That
"#was one of the most difficult things to do.. .On one of -these engines, «t
reduired” about fifty different operations. .¥e d651gned a cylinder head
machlne that was marmfactmrefJ by the Creenlee uomarny It was 175 feet
long. It had five miles of electric wirirg in it for automatic operation,
It had flfty stations ‘where the cvllnuer head ptoppod and had. some work.
done on it. It used 162 tooLc, such as reamers, dril 13, taps, wills, rand
some op601a] tools. The machine was working .on 13u cylinder heads- all
at the same timé; so they were coming off the.end of the machine constantly. -
T4 s almost lﬂh0051b&e to tell how wuch time that saved and how much money
2 aved,




, T used that simply as an example of the problems involved in getting
your machine tools and setting up production on a complicated mechanical
item in large volume. That is what we are up against if we are trying to
get into high production. There were many other similar prcblems, but not
guite as couplicated as that one. In spite of the fact that all those
problems were solved, and, I think, solved with gpeed, at.least with more
speed than the Army thoug hc we could solve tbem, it otlll took fourteen
months to get into prcduction, '

Now, the third product we manufactured comes under still another
category. On the first one, we had the design and the tooling. ¥e had
the buildings and, in effect, we had the men, and sc forth. On the second
one, we had the design, but we didn't have the men, but manpower was not
a problem. We had analyzed the area before we went into this engine pro-
duction. ¥e found--and it proved later to be true-~that we could get,
within a radius of thirty-five miles from bouth Bend, about sixteen or
seventeen thousand men and women workers. "We knew we would need seventy-~
 five hundred or eight thousand for the automctive plant, which would leave
seven or eight thousand or eighty-five hundred for the aviation engine plant.

We alsc knew that it was going to take somewhers .around seventeen
thousand men to build that engine. Conseguently; we couldn't put all the
plants in South Bend. e put the mair plant--about & million and a half
square feet--in South Bend. Then e ; U azbout a million, two hundred
thousand square feet partly in Chicagc and partly in Fort Wayne. Thesé
were feeder plants, one for machined parts and the other for gears.

Now we come to another situatioen, ancb is the ”eabel or “~20 Largo
Garrier, or, as it was first called.inthese experimerits, the T-15.  When
we first were spproached on the subject of building what eventually was
called the "easel--by the way, that name came about because that was the
code name of the product when it was a secret product--that idea was no’
more than a dream in somebody's mind. HNobody knew what the vehicle was
going to lock llﬂg, how it was going to run, how it was going to be powered,
~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 would
_travel over deep snow, which would climb a forty-degree zrade, carry a’
“thousand pounds of cargo and three pecple, which could be dropped out of
an airplane, go ovsr any kind of terrain, and run thirtyufive to forty . miles
an hour on-the flat., That was, tﬂc‘or1b¢nal dua on: tﬂdt That is what we
had whon this t%i g,suarteu. g o

e pos his wvehiecle, as many of yow have read in the public

Th urpose of this Lh le,. iy of youw have read the publ
ss8,. was to.make mando raids in Norway and destroy the -electric powe

press,. was to.make commando raid 1 'ay d destroy ti lect e r

stations, where’ electric power.was being generated to make heavy water.

As far back as that, they were worrisd: about atomic bombs, and the pro-

duction of heavy waber might have contributed to the atomic cxuperiments. -

3 , per




. We first started cxperlmcntal work on that Neasgl on Januarj 26, 1942,
I mlvht say, gentlemen, that we were told that we had to start sh¢p~1ng
these vehicles, of which nobody even had an idea yet except such ideas as
I have given you, in October of 1942. That meant that the: vehicle had to
be conceived, designed, the experimental work done, the testing done, all
the subcontractors secured--eventually there were 306 of them~~the manu-
facturing accomplished, the linc set up, the workers trained, between
anuary 26 and October of that same year--a nine-menths' period.

It was quite an operation. It is the only one of which I have ever
heard where the design, engineering, experimental work, testing, purchasing,
- manufacturing, and training of personnel were all going on at the same
time, As soon as anybody got an idea, we started building it that way. ~
If that idea proved to be wrong, we threw cut-that’ idea and started. building
it according to the next idea. ' :

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
Washington at the time. In order to get this dons, we had to get some
triple A priorities, I went over the General Staff, who were supervising
this project.. It was extremely secret. I said; "that am I going to tell
these people? I have-got to.tell them something to get these priorities.
I have got to go to the Army and Wavy Munitions Board and get some. trlple‘
A's., I can't tell them what this is. What will I. tell them7” '

Well, finally we came out with something like this: They sald Wou
can tell them that this is a project authorized by the President, uhe
Commander in Chief of the Army and Nevy, under the ‘Supervision:of the:
General Staff, and that it has the highest Drlorlty of anyth1ﬁ9’1n the
cbutnryg” So I had pretty good authorlty to go on.'_ ) g
- Then I went over to lir. Eberstadt, who waq the head of" the Army and
.Navy Vunitions Board at that time, and ‘told Him T wan cd a briple i pri rlty
on the whole project, I didn't get' that, chause he very logically saidy,
"™Me will give. you a triple priority on any ltem_that you nued it onyrbut:
there is no use giving rou a triple prlorlty on GVCTjthlna, bccauoe you -
woh't need it on everythi ng." And that was true. Ve gventuzglly got about‘
fifty triple A prlorltlcb.
, “kll, the upshot of tnls e*fort was that we did start oﬂlp ing thlu
vehicle in Cetober. e met the date, The fact that the invasion never '
took place is something else. They decided by that time to do it in-a -
different way. . They did it by some underground pcople in Norway. They
did destroy the power stations and acco:pllohcd the purpose, = But these
vehicles were manufactured, and eventually solg we :nt to Ttdly and were
used al Angio.  3ome went to the.Alvut*ong Mnd oomc were uscd 1n tralnlng
in: this country,




Having reached the flTSu objective in nine months under the most
serious pressurc, they then dscided that the vehicle as built for that
.purbosf could be transformed into something else, in other words, an
amphibious vehicle. That meant some more design, some more axperimental
‘work, Eventually the ¥-29 was evolved. That was an amphibious vehicle
which could go through water, go through mud, climo grades, go fast on
the flat, and do all kinds of things. e buili zbout l;ftbLn thousand of
“them, They were uscd in the mud of Holland when we had to put supplies
up there, - They were used in the Pacific for various purposes.

In building that second model we finally got into production on Kay
28, 1943, Again I bring up that time element. Under the most terrific
pressure it took wine months. To really get into producflon 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 toollns, the design, and everything favorable~~four and a half
to six months; zn item on which we had the design and everything approved
but no toollng-—tmelve to sixteen months--and I say twelve, becuase I am
subtracting the possible delay of two months on account cf the enging change;
and an article on which we didn't have anything, de igp,or-tooling, and it
took, in this case, fiftesn months. ' You can extend the latter blle Just-
as far as you want because it depended upon how quickly ideas Jjelled. "In
this case¢ they jelled pretty fdst,:bht it took fifteen months.. :

T think we can, from the standpoint of the Armed Serviees and industry
working torcthv*, draw -some cowclualoua from th15 cross-section of Stude-'
baker's XpLTlLTCb. ‘ S

First, I think it has been cvident in this last. war that industry can’
solve the problems that have tc be solved. They certainly can solve the
problem of buildings and the azx rangcmurt of buildings; of machine tools;
of jigs, dies, tools, and fixtures; of manpower, the assembling and teaching
of manpower; and money. As to moneJ, we always have that if we nced it for
those purposes. For our Aviation Division, Defense Plant Corperation put up
about 75 miliion dellars finally. That is where the money came from.:
Obviously, we couldn't operatc over those five years, producing = total”
volume of a billion, three hundred million dollars, starting with a working
capital of fifteen million dollars. “T¢ got advances. The money is always
availables, .

All those tnlngs are aolvablv._ I think inventions are available or

WlLl be available irn this ountry, and the engineering skill to take those
inventions and de th@m 1nto usable products, into materiel.

~ The.one tr:rp we cannot change, gentlemen, is time. That is the thing
that you can't chenge as far as 1ndhotry is concerned. = I think that the
time clement that I have given you here will pretty well hold true tnrouvh~
out all that part of industry that manufactures cemplicated mechanical,
metal producto that move. Those are the things that take the time, because
it means tooling. : :
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What does ‘that mean? ‘C\l to.me 1t means this:  That if we have an
emergency, it will probably be a sudden attack. I am just guessing about
that. If it takes four and a half to six months for industry to start’
volume production on any one of these necessary items, then obviocusly your
Armed Services must be equipped at the start so they can keep going for
four and a half to six months without getting anything from.lndustry,
practically speaking. You have got to nave that basic equipment.

In 1941 there was an engineer over here from Great Britain whose name -
was Alex Taub, He had done the conversion of the automobile industry in -
Great Britain, At that time I didn't know much about what it would mean
to convert—-at that time in 1941, So one day I asked him how long it takes
to convert an automobile plan into an drmament plant, He sa4id, "It seems >
to me that all depends on how close Hitler's bayonets .are to your rear end.!
I think he is probably right. Hetaphorically speaking, I think scmebody's
beyonets are going to be dwfully close to our rear end the next time,

30 on equipment you have, got to look at it from the point of view of
industry. Cn equipment yeu have got to have the Armed Services equipped ‘
with whatever it will teke tc stand that first shock and carry the load
for perhaps six months. o ‘

Now, to expand at Ehu end of that period, as far as industry is con~
cerned, the tooling must be in existence in order to get into volume pro=-
ductlon. If you want to really start getting stuff lﬁ volume within six
months, this tooling must have been in existence at the beginning of the
six months. If you don't have the tooling, you are nolt' going to. get the
production for at least twelve months from the starting time. It seems .
te me-that that is the lesson in this whole time element,

I think it would be wrong if I told you the problems and didh't,at
least make some kind of suggestions in regard to them. . I certainly am not
5an,vXP6Pt, but T was mixed up in this for guite a long time; four years;
and. I think I have g sugcgstlon. : RIS S ST RO
.1 If we must have. thp tocling available in-order to:probect the. necessary
industrial production within a period of four to six months after hostilities
start, then let us get the tooling made whenever we get a new product.. Tet
us tool up for volump production. By that I mean the jigs, dies, and speowal
machine tools that you have to have. Having done that and used them
sufficiently to know that they will work, then let us put these tools in:
the greasé and keep them in grease until we get 'a better product worked
“out experimentally. As .soon as we get that better product worked out
experimentally, let us tcol up for that one and throw the other tools away.
Truc, that is expensive, but it is not half as bprnslve as not hav1ng any
tagls at all if an emergency ariscs. « ~ .

I believe,. Ountlemcn, *hat o¢ilcerb sach aS'”ou, going’ through this -
course, will probably be the future generals and admirals, the heads of -
deparbmcntsvand bureaus, and members of the 3Staff, that will have to meet-
this problem of the induction of industry into the Armed Services in case

-9 -
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of an emergency. I hope that the little discussion that I.have had today
with you mlll impress on your minds this question of the time element. If

I have been able. onla to say one word that will stay with you as you progress
from this course into the future, that work is: Think about the time element
all the time. Then I won't feel hat T have wasted your time today. Thank
FOu,

CAPTAIN “ORTHINGION:
We are open for questions.
Mh. JOHHSON: |

. T am not a mechine tool expert, so I can't answer detailed questLons
on that subject. Any questions otharw*se I will try to answer.

L STUDENT

'

In vour discussion of tools, you used the expression "having the plant
teoled up." By that I gather you mean machire tcols, gages, and dies.

MR. JOHNSCON:
Yes.
A 3TUDEN
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 7ould you recommend keeping all
tools?

e

. JOHNSCN

I

o

, “Very much so. Yes; sir, Not necessarily all the machine tools. Your
machine tool problem at first is the s,wcial machines, . The standard machine
tools are pretty much available in the pl.nts all the time. Ye use them
~all the time. There are certain special machine tools for high production
jobs on these items that mey take a year to get if wou haven?t kept them.
Inowing that ahead of time, wy suggestion simply is this: Let us spend
the money to keep them in the grease so that we can use t ern 1f we need tbo.

I went so far on this thing one time as to figure out what it would
cost. I was told by scme officers in the Ordnance Department that it cost
about three billion dollars to tool up for this war. I said, "Well, all
right. Suppose you had to do this replaccment job every thrc years, which
you'proozogy would not, because I don't think we can invent things that
fast, or that everything would have to be thrown away; but suppose. you did -
have to tool up feor everything, your average sxpenditure weuld be a billion

dollars & year." That.would be the maximum--3Somewhere around a billion and
one or two or tnroe ‘hundred million. - This-tcoling job could be done to a
point . where theosé things that are absolutely necessary o have deblOp >d

vwould-bccomy.much'more cuickly ‘available when needed and in large quantities.
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I realize, as you all do, that when you get to talking about spending
even one hundred million a year for so.cthing like this, you have & lot of
arguments on your hands with Congre ad, the watch dog of the purse strings.
But I hope encugh people will reomember thet 1t will take, without these
tocls, possibly twelve months befors we can do anything., That was the
case this last time as wvou well remerber, Tl¢ didn't amount to anything
on the offensive, if I rcmexber correctly, after Fearl Harbor, for about
twelve months, It was that long before we could really get going.

A STUDENT:

of supervispry personnel when you had to go tnrough your cx’ nsion, and
what would be the solution tce that zawe problem if we had another emsrgency?

_ ¥r. Johnson, what was Studebsker's experience in the particulazr problem.

KR. JOENSON: ' \ . -

I might say that we dldp't have any problen, because we were 3010 to
take out of cur supervisory personnel in the automotlve factory enough
people to start with, and then ;brounn them to trairn cthers. e were able
to do that more rapldlr tran we pould got the tooling done. We had a very
Zood force of supervisory personnel.  Any large manu fucturing compEny
would have under these conditions S

I again want to inpress on you the fact that when we went into the
manufacture of such a particular item as the aviation engine, it didn't
make any difference, These people are metal-working You can put
them on.any kind of compl¢cauea mechanical job and they will do it. It
is not a case of knowing how to make =n aoviation engine. They just know
how to do things. They know how to run machine tools. They know how to
handle tooling. You can give them anything to make that you want to,

The thing that astounded us was the fact that you con do the same hlng
with workmen and workwomen who don't know anything became qui te'cv;uant
practically speaking, that you can teach anybody ho t makb “n avi atlon ‘
engine if you lay it out right and tell them right. I

because that is what e got 2 y%ogv s had
men and women from a2ll walk We hod college
waltresses ocut of the rasta As Tar as I cou’

L r oo makKing enginas

as. good a-job as the othe

- Tould you relabte your expericnce in getting into truck production as
between solving red tape in.the Goven a<;t and agtually producing the-
materials to ergct. your plonts?  “as.ther ];cxvo¢vbulahce there .so that

the red tape delayed vou?




YR. JOHNSOM: ' . o

No, I don‘tvthink, from the start of our truck program, we were at
any time handicapped by the government formalities thab were necessary.
Don't misunderstand me on this four and a half months period that it took
us to get into production. It takes us just as long . as that now, if not:
Jonger, to get into production on an avtomobile, because we are not under
pressure. '

You have got to go and find sources of ‘supply. For irstance, suppose
it is Just steel. You.have to go to the steel mill and give them the
specifications of the kind of sheet steel or strip or bar that you wgnt,
and the analysis and the size and the gauge and everything elsc. Then they
have actually got to roll that steel. Then the steel has to be shipped.

You have got to process it., The chances arc that it may go through another
step. The steel may not come right to you.

For imstance, take the frames that go into one of these vehieles. The
rame manufacturer would have the blueprints. It requires a certain width
of sheet to stamp out that frame, a certain gauge, a certain analysis. He
has to have all thosec things before he can meke the side rail of the frame,
30 he has to go to the mill and place his order. They have actually got
to roll the steel. This is not all donc overnight.

This is what is generally called lead-time. Under the best conditions
‘you couldn't get that steel from the steel mill for a month. That is during
normal times. In wartime it will take longer, about a month and a half to
two months. Then it gees to the frame manufacturer. He has to put it
through his process, which may take a week., Then it has got to be shipped
to you. You have to get it drilled. Then you have to assemble it on the
véhicle as 1t ccumes through. By the time you have done all that you have a
four months! period in thers. '

Now, it is not right to call that a delay. It is not a delay period.
That is my point. It is a period that is there no matter what happeus.
If everything is perfect, it will take four months, practically speaking,
to make anything thet is a complicated mechanical iterm, a piecc of materiél'
that moves, that has bearings in it, and that has to b machined wory '
exactly according to specifications. It is going to take that long. That
is better than we do in the automobile Business. ’

If we said right now we wanted to produce a new model automobile, here
we are in January of this year. Say we hadn't done anything. Ve hadn't
drawn a picture yet.: e couldn't possibly produce that sutomobile under
elghteen months right now, . You have to figure roughly sbout six months
of that for designing. It would take nine to twelve months to get all
these different parts., e used to figure six. Now we have to figure nine
to twelve. So you are eighteen months away from the new automobile right
now., That is probably one reason why you won't see many new designs in
automoblles next fall. . As far as T can tell, uobody has those in process nov,
Dees that answer your question? . ‘
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A STUDENT:

You didn't correctly grasp iy qucstlo' A spﬁakor from one 1ndustry
here said that if the Govcrnmp t would get out of the  way, they would get
a lot more done, particularly in expansion of fa0111tles.

YR. JOHNSON:

T have heard that plenty of times. I am not entirely sympathetic
with that attitude. . Those people completely overlook the fact that we have
got to take materials away from one company and give them to ancther. If
you don't 2ll these companies rush out for mesterials and get in each other's
way. You wculd be much worse cff than with the Government taking a hand.
Somobodv'has to decide that this company will get one thing and another
company will not get it. Somebody has got to keep this thing in balance,

1 am not at all sympathetic with 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 aimed at one purpose and one purpose only,
that is, to win the war. Your war economy has got to be run by a dictator—
ship. That is what it has got to be. It has got to be an absolute dictator-
ship, which tells everybody exactly what they are going to do. Otherwise
you may lose the war. That is a good enough reason in my opinion. Just to
say that if the Government would get out of the way, we could do things
much quicker, I don't believe is true. o R

Naturally,Ait is arnoying for men in industry who ane accustomed- to
use only their own judgment, to have :'3Vr1mposea over it the judgment of
somebody else. Yeb it 1is essential. It is essentizl hecause, if we get
cut sixty million product tons of steel and we have an eighty million ton
demand, somaone has got to work out where that steel goes. = You can't just
let” everybody scramble for it in wartime. In peacetime that is all rlght
That is part of the game, But not in wartime. That is what.ell thls S0=
called red*tape is. It is to keep those things in line. o ’

A& STUDENT:

111 you tell us how you would phase your production of passenger
automobiles? Also I would like to have sour opinion as tc whether or not
in a fubure emergency. you could maintain 25 or 50 per cont of passenge
car production as well as expand to take on ammunition. production.

¥R, JOHNSCN:

I w31l try to answer the last part of your guestion first. Ny opinion
is that you could not maintain any passengcer car production in future war,
for two reasons: The avallabilit y of materials and the aVail"bilitv of
manpovier, : = A -




In this last-war I think, generally spesking, we used our manpower
very badly, -In fact, we werc looking at it from the prewar viewpoint,
e used more than there was, becausc we used people that we could not
conceive of having used until the necessity came.

Likewise. on the materials. For instance, take steel, 'e have a dozen
limitations on the capacity of steel, which at the moment is about 60 millicn
product . tons a year. That is about betwcen 90 and 100 million ingob tons.

In wartime we need all of that for the war cxcept a small part that is
essential to keep certain things in civilian life going. Now, buillding
autcmobiles is not one of those things. You don't have to build automobiles.
You can live on your fat, as we just proved, for four cr five years if you
have to. They are not necessary. o

S0 in shasing this, you might say there arc two. steps that have to be:
r s [} - H
‘taken. : o oo

4 STUDENT:
You would go out of that business?

¥, JCHIS Ol\“

|SRNSS

haveé the Gove rament tell you what you have to go into. Ctherwise you would
never get anywhere, because no company is .going to get out unless they areall
made to get out. of course, that WgsmdQng.tllS,ulﬂp. It nas done an Ja&ua%y
of* 1@42 e e o L SRR

Ist%1ﬂx the first step is to go Out of: the passenger ¢ar business and”

The Jar Production Board said, "Gentlemen, you will stop production, ™
I think it was February 7th or something like that, Naybe it was January 27.
In other words, that meant "you will stop" and cverybody stopped right where
- they were. Regardless of what. happened, they stopped. - That is the:bést way
“to get out of the passenger. ear qulnvSS in wartiac. That really worked.
Nothing else did work, : to

4 STUDENT:

Would you tell us a little ebout how production scheduling is practiced
in your purtvcular plant, on cvmponpntg, agsenblics, and the time of getting
them out? o ,

That is a very difficult question to answer. On the surface it appears
as if that is an exact timc., It isn't. In almost all of these companies
a great deal of that has been by the feot that there are a lot of men there
who just have the know-how in th&l“ heads,

o




ﬁdf“insga.ca, we had a vruat deal of dlocu351on dur1n5 the war of thls
material control problem that had to bo solved on the lead-time, Nost of

the meri in the’ planﬁ had never used the words "lead-time". You could ask
them how long it would take to get out a set of bedy dies, and they will
say 'mine or ten months," In arriving at that conclusion they think to

themselves that it will taku three menths to get one tning done and three-
months for the next and three for souething else., Some things they won't.
buy until the first of August. Others they will order on the first of
¥arch for the delivery to come out din, September.,  They don't lay

down the schedule on all those things., They just know from expericnce that
it takes six months to get one thing and eight monthns to get ancther and
only one month to get another, They do that 411 the tlnc automatlcally.

Now, if you were to put thovc’all down on paper, they would add up
to so;ethlng like twice as long as it actually takbs, oecauue a lot of these
things telescape to~cther. : ~

I realize that I anm ?1Vlng you a very unscientific anawe*, but I thlnk :

Ivam giving you a true one the way these thlngs are dene.,
A'STUDENT: - > o [ et

i de the subgect but I ‘am wonae‘lnb what is tnq

Thls is a llftle bes
admi nlstratlng agency, The War Production bp%rdgv

" present status of this

N . ;

HR.. Joawsom. et
Thut is out ot husan 88, o o - 9>Tf'”””'

A STUDENT:
Is there any exectulve agency . in the industry that hao any 1aeao such
a8 that?: SR

:MR.‘JOHB ON:
'There'is_nct at the present time. The only move that has been .nade.

by the Automobile Manufacturers Association is that. one of the . staff members

has been instructed by the Association to keep in very close touch ‘with

military developments and is working to that extent with the Army.

"I think the way,the cmpanies want to handle it is that as- different:
things come up which the Army or Navy would like to have investigated; or.
applied expwrlmerta¢ly, or GGVblOpCQ for the future or planned for the: -
future--maybe tooled up for the future if thls idea I have expressed
should come off--they will take each one of those as they cone alonb ang |
find the company thdt will d“al with it.

E@'own crinion is that we should, as an ihdustrygfhave a small body or -
comnittee worklng with the Armed Services. I can tell you that we haven't
one now. I hope that eventually we will have. I think the individual
companies are worried and eager tec do something, |

.
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There is cne handicap in effect that you will run into, Apparently
the Armed Services have run into it. Under their gcncru¢ 1nabruct1©nb they
must place these experimental contracts on a fixed-price bas sis. liell, that

doesr't work. - It doesn't work as far as we are concerned, because once
von start o oan exrarimental contrac wrou donlt ‘*rrw\. vhm"c wou are coing.
you start on an experimental contract, you don't know wher you are g 2 g0

‘FPor instance, take the Teasel. ‘ie thought we would have to make one
trip, possibly up in the snow somewhere. Yewent down in the Andes and

tried to find sncow fields down there. 'le couldn't find any satisfactory
ones. Finally, we found a beu pld up in the Canadien Hockies. Instead
of making one trip up there, we made two or three, That weant that a lobt
N ORI R bt Al o aym ] s aamde S e | ~17 wig Al A
CX* men ana tave i LI LU LD .UC;LU UU Bl WP leb‘Lb, .l k,J. WNALCH CO3T
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d
that 1t would be necessary to de that.

“le have been approached to do this work, and we will be m1ad to do it..
But we can't noke any fixed price or estimeted price. All we can tell ds
that it wiil probably cost an awful lot., They want us to tell how rmuch it
-is going to cost. Tl don't kmow. Nobody elsw knows L1thpr.

I think the only way this experiwen+al work can be dene is on-a cost-

A J
r;_l_uq_u—f’-xvm% fee basis or a fee-, without any

profit at all if you want to look at it thuu waj. Jhat.I want to be assured
of is that we won't spend a million dollars that we can't get back:

A STUDENT:

You said you turp d out 120,000 units in 1939 with 8,000 employees.
B O .ﬁ,.,mv-i Armen S et T A b alea mern s Farmen mrad FWaE aame
o Gdln WAALLUG L Ll ey ANV .U.!CJ..\.l“;’ CLLp L Y T L !\!UU"‘L\A DL 11UV (S A VAN SR N LIIQV Ol

aumber of units.
MR, JOHNSON:

I would like to distinguish in that question a little bit as between -
how mun/ units we can turn out and how many we rmust turn out. I don't think
the two are the same. I think that if we get a few bresks on materials and
so forth, we can probably turn cut 160 cr 170 thousand units this year. e
now have 13,000 employees. Now, that wouldn't be so hqﬁ if we actually
could do 1t. Last year was the worst, because we still hud *),COO and we
~didn't turn out 170,000 units. ’

I know what you are driving at--the present-day efficiency. Tt is

very hard to measure that. But I think it is safe to say tnat tho present
labor's efficiency is about 75 or 80 per cent of what it was. That is as
near aa’ can suess S+ T hope 3t w317 oset o 134+ 1a Wy oahar + qr\ +ihhnt T

EE A - [\ N L1 bk—&\t\-’h) eV e . .A.J.VJ_J\/ ‘v L) g S W b\lu < e J.L.Lbl.t\./-l. WL WliCLW e -,
don't think it will get back to 100 per cent, laybe it w1ll on1J go to 90
. per cent., ' : - ' '

A STUDENT

Would you compare tho lab@r pollcy of you company with 'those of its

Armnet Bt s e s ra T TP : oo Lo . -
\g\_ll;»l.lb [ Sp VLG e EGLLDL L.L..L._LJ -
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e have a CIC union. It is Local'Mo, 5. They never called a strike,
e have gotten along with the union as well as or better than the other
companies. I think probably the rcason we do is because we have a varj good
labor relations department, and the important negotiations -are carried on
by the Chairman of the Boa40 and the President of the company., In other
words, the labor relations are at the top, where I think they ought to be.;

Don't get the idea from that that conditions are perfect. ' 'ie have the
usual number of daily arguments about some very small thnings and some larger
things. The general attitude of working men at the present, I think, is
unreascnable. That is putting it rather m1lle I thlnk tnat attluude oVer
a period of time will change,

le are the only company that operates on an incentive plan, which may
have something to do with our labor relations, iTe operate on a piece~work:
basis. In other words, they arc guaranteed a base rate of pay for an eight-
hour day, and that produues their hourly rate. As their production goes up
above that, they can earn more than that raJ They generally earn some-
where butwcen 15 and 20 per cent over the daily rate by increased productive
effort, : S ‘

Now, that is a beautiful theory. It doesn't slways work just that way,
"¢ have an incentive plan, which prcbably has SOJGtthE to do with labor
relations. - The national union doesn't like it, bub our men won't have any-
thing else., So we let them fight that out butwccn themselves, :

A STUDENT:

"ould you say, from your experience, whether you know of any great
engineering improvement we could expect-as a result of the war?

VR, JOHNSON:

I don't know whether you would call this a result of the %;r."_l think
the answer to your question is that we can expect sone great ongineering
improvements. Bub at the present time, if you are talking‘abou‘ a different
kind of engine or a different kird of any mechanical part of the car, that
means a COuplCtD new tool-up for the company. *nvolved That is jJjust the
SUbeCt I have been t=2 klng,about

Tn the flrst rlacc to tool up for & new. cno»nC'means a2 minimum of five
riillion dollars. That 15 'for machiné tools, Jigs, dlbo, tOOLc, and flxturcs.
That is the first thing you have. Then I would say it is 2 minimum of
elghtoen months from thb time you start until the actual production will be
in process. You have the design, and the testing to be sure that it will

un all right.
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50 I don't think that vou are going to see what you call radical
improvements in the mechanical operation of automoblles perhaps for another
two years, During the war, obviously, it was not possible to do the experi-
mental work, particularly thc testing, actually build the samples and test
them,'thch it is possible to do in pLaCbthC. 30 21l the work that is
being done started afier V-J Day, with the possible exception of drawing
some lines on paper. I think you are still a year and a half or two years
from any of that worlk. eacnin0 fruition in the form ¢f the product being
made better, '

The only change you probably will see during thesc twe years is going
to be a change in appearance., That means a new body, new fenders, and things
like that. But I don't think you will see any new engines, transmissions,
axles, or front-wheel drive, or any of those things that take all of that'™
experimental work and nglnmbr1“~-and testing, for a yesar and a half or two
years,’ -

STUDENT;
- Do you arrive at your price of 2 car a long time in advéngé by gauging
thé market on the materizls? " B R

IR demsoms |

No, sir., e do not. In fact, quite the. contrary. uvcrvhody buys his
mat@rluLS*‘l tHink everybody does--we dow-as late, as. p0551b¢p and still gut
them. 7e ascertdin as accurately as P@Slele.Whut particular costs are’
going up. e

New, when a new car is coming out, you can cstimate what the price of /
the car is going to be; But the actual price is set on the car at the very
latest possible minute., I mean that even to the extent that many'comnanles

many times will ship cars all over the country to dealers and put 1o price.

on them at all until they have sent them oubt in the ficld, because they want
to wait for two, thrce or four weeks befcore they sebt that price: - The-price

~is gbnerallv Sut tv,“c last minubes . Bstimating goes on all the time.

-As-far as‘gambliﬂg:on:materials, I don{t'thlnk anybody doss that, It
is too.risky. In our.business we Qan't'build up stocks of mateorials. !
don't ‘have enmcugh room for a great amount of them. OCur turnoveér--and this:
is true for all large cowpanies when you get intc normal operations—~on the
whole inventory of materials is about once cvery seventeen days. It is going

“on’all the time. Ctherwise, you couldn't operate, bocause there isn't room
“for a 1ot of materials.

A STUDENT:

T wasn't thinking of commercial stock.
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YR. JOHNSON:

There is nothal thlné. This is a very interesting thing in the
autemebile industry. Yhen we say "materials! we mean materials as we buy
them, For instance, in our c4so we happen to buy ocur transmissions, To
us a transmission is a material. In another case they may buy sheet stesl.
That is a material, In znother case they may buy carburetors, and that
would be 2 material. Sc when we say we-are buying materials, that means
materials the way we buy them, hat we actually place purchase orders for.

The very high percentage of those materials in any automcbilc company
are.materials on which work has been done by sone processcrs down the line.
Tt is custonary in the business not to make contracts any farther ahead than .-
you have to make them to get the stuff, The market will change or labor
rates will go up and basic material prices wiil go uﬁxor.dcwn, or freight
rates change. S0 that by the time you start getting the materials one of
twe things may havée happened. Either your supplier is going to lose his .

:shirt at the price he has quoted you or you are going tc pay; toe:quch-at -
the . price he has quoted, due to changes in the market occurring in the two,
three, four, five, or six months since the contract was made or the purchase
order 1osued : ’ : R

T thlnk it is safc ‘te say that pretty well through the 1nductr on cne -

side or the other, those adjustments were made in spite of contructo or . . .
purchase orders.. I will tell you why. This relaticnship betmuen the supplier
and the automobile company is very apt to bé cne “that is ;olnf to combinue
for many years, » The company will lose its source of su“n_y if “the supplier

f transmissions or-carburetors goes out of business. So if conditions.
arisg where the ‘contract you made with him proves to be too low, you raise
the price for him. On the other hand, if conditions arise wherc the contract
will cause him-to make too much money cut of it, he will lower the prlcp for
you. I don't mean to say that those thlﬂbb are untwrcLV automatic But
that is what finally heppens. , :

If we didn't do that, business would be impossible.. We all depend
on subcontractors. I would like to give you some figurss. Ve had altogether,
for the three products,that‘l mentioned, about 1150 subcontractors and
suppliers. Those people all over the United States shipped us stuff. The
other fellow has got to make a little money, but not too much, if this is
going to be a continucus process for our automobile production. .Ye have
to have three or four hundred subcontractors and supplicrs to build auto-
mobiles. 5o does everybody else in the industry. This relationship must
be kept scund. That is why you make these apparently altruistic changes
in prices that have alrgady been set, : ‘

A STUDENT:

Can you tell us something about the quality of the materisls which
you are able to get today as coumpared to what we hed before the war?

TR AT

I
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¥R. JCHNSON:

I think, generslly spcaking, they are good. You'get some scrap in
your steel, particularly your cold rolled sheets. That is probably due
tc two things. One is that the quality of the scrap is not as good as it
was prewar. I think that will probably werk itself ocut, because scrap
which is the result of war has alloys in it and a lot of things that are
pretty hard to tell., Of course, it has been very short. I think the nills,
and the foundries too, for that matter, have been using some scrap that
they ordinarily would not use if they could get better scrap.

The other thing, to be perfectly fair, is that there is more careless-
ness on the part of the men doing the work in the factories or the mills
than there was prewar, So to that extent you get somewhat pocrer or a larger
percentage of poor materisl than you got prewar.

That doesn't mean you get poorer materials in your autcmebiles, because
those things are worked out before they get into the -automobile. If you
get sheets that are not right, you don't use them. If your supplier under
pressure dces give you peor material, it never reachcs the automcbile. But
the material itself is to a percentage somewhat less usable than it was
prewar.

Any idea that the current automobile is not as good an automobile as .
it was prewar--and I don't care which one you are talking about~-is not frue.
These present automobiles are just.as good automeobiles. In some instances
you may get an automobile where, due to some carelessncss in the factory,.
gome nut has not bsen screwed down tight or 3 bolt deesn't have the quality
cf thread, or something else like that happened and .the inspectors-didn't
catch it: You get a somswhat higher degree of those things now.  You
always get a little of that. But otherwise I would say that they are just
as gocd automobiles as thay ever were. ' L e

CAPTAIN TICRTHINGTCN:

Thank you very much, “fe are very much indebtcd to you for a very
fine speechs, : .

(1 April 1947--350)E
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