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UTILIZATION OF S~@,LLER PIAI~S 

23 March 1949 

~. BAUM: Gentlemen, one of the most difficult problems of war 
production is the effective utilization of smaller plants, particularly 
those of smaller manufacturing companies. This morning we have as our 
speaker an industrialist whe, early in World War II, successfull2 
organized a group of these smaller companies for war production. He 
directed their conversion from peacetime manufacture to the production 
of ordnance material, and because of his initiative and m~msgerial 
ability, these companies contributed substantially to three major ord- 
nance programs. 

His lecture is titled "The Utilization of Smaller Pl~nts." ! know 
of no one more able to speak on this subject than Mr. Robert C. Enos, 
President of the Standard Steel Spring Company and Chairman of the 
Board of the E. W. Bliss Company. Mr. Enos. 

M~. ENOS: Thank you very much. I might sa~ thai introduction is 
slightly exaggerated. 

We are a small company in Ccraopolis, Pennsylvania. Our business 
is manufacturing springs and bumpers for ~tomobiles. In manufacturing 
springsj we necessarily heat-treat steel. In making bumpers, We form 
steel, both hot and cold, and heat-treat it. 

As most other people in business in 1940 and 1941 were doing, we 
were looking around to see what we could make, with our equipment and 
the knowledge that our people hsg, that might be of help in case we 
went to war. We thought about making armor plate. 

Armor plate, up to the Second World War, had been regarded as 
something very secretive; there was a great deal of mystery connected 
with i~; and it was pretty well corralled by two or three of the large 
steel companies. We began to make inquiries. We talked to 0rdr_ance, 
to the Navy, ~ud to the Air Co.~ps. There was so~e question ~n their 
representatives' minds--and I think rightfully so--as to ~ether a 
company mauufacturir~ springs and bumpers'could make a.~mor plate. But 
we got the specifications for the Army, Navy, and Air Corps; we got 
some steel; and we made armor plate. 

To make a~mor plate is really a simple thing. It might be sur- 
prising to you gentlemen to know that the heat-treatment of s~to~obile 
springs has to be watched even closer than does the heat-treatment of 
armor plate--heat-trcat~ent is practically all there is to making armor 
plate. Anyone with any commercial ]~owlcdge of heat-treating can make 
vcry fine armor plate, provided that the steel is reasonably clcan and 
of the right kind of analysis. 



'~.'" ~ "..",. ' '-' :~I :' ~ " 

After we had ~alificd on thc proving ground with the Air Force ~n; 
the Army, we began to give more thought to it. We thought ~e ~uew what 
we could do, but we were not so sure about it. At about that time we 
began to look around to see whom we would PiCk as a prospective customer 
in the event of wa~, end we decided that ~e would pick one of the ante- 
mobile companies that were contemplating engaging in the manufacture of 
ta~_ks, They were the peop3.e with whom we had done business for a great 
many years, and we knew how they did business. 

Cadillac got an order for the first small tank. We told its repre- 
senf ative that we would like to talk to them a~out supplying the ar~or 
plate° Since General Motors had a.l~.~ays been the bigF::>st cus~omer of our 
compamy, and w~ had a certain amount of sbandin~ wit[z Gener&i Motors, 
I think that company revie~red our application to be considered s.s a 
source quicker and with a better reception than ih did the application 
of anybody else who might have put in an application. We had competi- 
tion from a couple of fairly good-sized..nompanies--U. S. Steel and 
Republic Steel--but we got the contract from Cadillac to make its armor 
plate° I am not so sure that we ~ould have Zotten the contract if 
Carnegie or Republic had had any capacity available and if Cadillac had 
thought that its wants could have been taken care of by those companies. 

We got that order, and we were going to make the armor plate in 
our o~m plant at:Coraopolis° We had the order only three days when we 
received a telephone call from an official of the International Harvester 
Compamy--amothe9 customer. He said, '~e are going to make tanks out in 
Davenport end Bettendorf, Iowa, and.you are going to make the armor 
plate." I said, "You're all wet. We don't have any ce@acity." He said, 
"We Just talked to the Ordnance Department--and you ~re going to make it. 
A few minutes later I got a call from Colonel Crawford, who sald~ "You 
are going to make Harvester's armor plate." Well, that was a little 
more authoritative statement than Harvester's. 

We decided that we would ~ut a building on some land wo had meat 
our spring plant. We worked 36 hours and brought to Ordnance s. plant 
layout that was pretty much in detail, including heat-treatlng furnaces, 
presses, fls=e-cutting equipment, and so forth. We brought it into 
Colonel Crawford's office, ~ud he ca!led in some of his people. We laid 
out this print, and a pile of details with it~ on a big table. Colomel 
Crawford just pushed it all right on to the floor. Hc saidj 'We don't 
have time to build any plants." Any of you who F~uow Crawford can appre- 
ciate how he does things. Eo said, "You hc.ve had competitors in your 
business," I said, "Plenty." Be said, "If you can comvert your Cora- 
opolis plant to making ar~or plate, is there say reasonwhy your competi- 
tors cannot convert their plants to making ar~or plate?" I said, "No." 
He said, '~e want your comply to assuage the responsibility of taking 
care of the shortage that exists st the present tlmo and that will con- 
tinue to increase over and above what the imtcgratc~ companies like 
Carnegie a~d Republic c~n take cs~e of. Wc will give you all the help 
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we possibly can. We will give you money for additional facilities over 
and above what you have in these plants, but we want you to utilize 
existing plants and existing facilities as much as possible--end time is 
s~n important element." Ke said, '~e have given Carnegie ~rathority to 
build a brand-new armor plate plant at Gary, indiana, but it is going to 
be 18 months before this pl~mt will be equipped and ready to turn out 
armor plate, and God knows, we've got to have it now. 

Well, that was a pretty big order and a terrific ~om~t of responsi- 
bility. The first thing we did was to set up a meeting; we selected 
Toledo, Ohio, because thmt was a rsZher central point for the automobile 
parts makers. We asked them all to come in, and they did, together with 
Ordnance officers. The competitors all come in, and they wore most 
cooperative. We and the Ordnance people who were there outlined the 
picture. We shoved them how we were going to convert Coraopolis. Th6n 
they came do~ to our plant, and we sent people up to their plants. 

We started out with the idea that we would have to use only the 
companies manufacturing springs and bumpers. But in a couple cf dmys 
we got another call from Colonel Crab,ford. He said, "You've got to 
furnish the armor plate for American Locomotive for the tank destroyer 
they are hollering for in North Africa. We can't get the ar~or plate. 
You've got to take that on." The thing Just mashroomed. Wc finally had 
orders for so many thousand tons of armor plate that, if we had time to 
think about it, I think we would have been scared to death. The require- 
ments were far beyond anything the automotive parts ma~ers could take 
care of. We had to get people who had experience ~n the ~abr_catzon of 
metal or particularly in heat-treatment. So we considcrcl ~,~ne else we 
could get. We get people who made kitchen stoves and kitchen sinks, 
becansc, in the making of the vitreous enamel on the steel, there are 
really closer heat-treatment toler~ncc limitations, I might say, than 
there are in making springs. At the cad, wc had to go, m~ong other 
places, to a manufacturer of bricks at Stronger, lllinois. If anybody 
hs~ ever said that he could make armor plate in a brick kiln, we would 
have said he was completely crazy. These brick kilns wers lonz furnaces° 
They were out in the open air. The material was put in one end, and it 
would come out the other end. Stras~e 8s it may seem, by tho.t slow 
soaking, we produced, by far, the finest armor plate we over turned out. 

The schedule we had did not j-o~mp by days; it jumped by hours. We 
had m top schedule at one time of 38~000 tons of armor p!ste a month. 
That was when everybody was getting scared, arid so forth. We never got 
up to that schedule. I thlnk the greatest amount of finished armor 

f plate we ever turned out in any one month was ±o,000 tons° The armor 
for a tomsk and armored vehicles ran anywhere from a ton and a quarter s.. 
tar~k, s.t the end, on the T-26, to i0 tons e tank. 

~#e learned that these people war_ted only the advice that we and the 
Goverr~ent could give them. We did not call them subcontractors because 
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a great many of them were bigger companies than we were. In most zns~ance 
all we had to do was outline the plan, tell them What they had to do, and 
they carried the ball from then on. 

Within 60 days from the time we started, without any ~overnment 
equipment, we were turning out armor plate. In September 194-2 we had 
it running out of 0rdnance's ears, and then Ordnance slc~.~ed us up. 
H~ever, these manufacturers did ~ outstanding job. ~e could not have 
done it, and they could not have done it, if we ha~ not had all the 
backing and all the help that we received from Ordnance. Colonel Cra]o 
was our first contracting officer in Detroit. I don't believe, hovever, 
that there were very many officers in Ordnance who thought our plan of 
making armor plate with existing facilities a~d with stove makers would 
work. 

Among the people we had making armor plate was a company that made 
door har.dles for automobiles~ the W. B. Jarvis Company, which turned out 
to be a good source. We had a company that made caskets straightening 
armor plate. We had one company--I think ym~ will be interested in this-- 
that turned out to be one of our best sources, the Chicago Vitreous 
Enamel Product Company. That comp~uy made armc~plate in its vitreous 
ermmel furnaces° I was over there one night and said, '~hat else do yea 
do here?" "Oh," an official said, "we've gob another war project." 
And in the same building, separated by a low wall, was his other project-- 
dried eggs for Armour & Company. 

We made armor for 41 different vehicles. We shipped armor plate, 
believe it or not, for American Locomotive for the E1 Alamein campaign 
in North Africa by air express; if you don't think it costs money to 
ship armor plate by air express, you arc mistaken. 

Not orgy was it a surprising thingths~ we met the govez~ument's 
requirements on production, but it was an interesting thing to watch 
how the price of armor plate under these circumstances worked out. At 
first the whole object was to get the al~or plate. Then, after a wh]le~ 
you naturally became conscious of price. 

Carnegie-Illinois had gone ahead with its big plant at Gary, Indi- 
ana. Perhaps some of you older officers recall that there w~s quite a 
little argument betwecn our cor,~pany and the head of Ordnance at that time. 

'- tn~ the Govern- Wo had all the facilities and all the productive ca~ paci~j,~ ' ~+ 
ment needed° We objected seriously to being put out of business just 
because there was a new fully integrated plant that was now ready to 
produce ~mor plate. ! think we are probably the only company that ever 
took on U. S. Steel and the others at one time and licked them. 

There is one more thing I would like to talk about for a minute; 
tn,.~ helced us and on which ~ thin/k w~ and that is, one of the things "~'- ~ ~ .~ 

our steel sources made a contribution° There was never one pound of 
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' r nickel used in our armor plate. , The theory--a~d the Nickel Cam,any had 
done a great Job of selling it--was that the only way to make armor plate 
is to load it up with nickel. Gentlemen, the reason we made. armor plate 
out of steel that did not have any nickel was not that we didn't think 
we could make good ~rmor platewlth nickel, but that we could not buy 
from anybody any steel that had ony nickel in it. We had to use an alloy 
steel that did not have nickel, an~ the armor plate made from that steel 
was Just as resistant to penetration, Just as resistant to spelling, and 
Just as good in every way as armor plate made out of steel with nickel, 

I would llke to get back to the matter of price. Whence started, 
o~r prices were high. We didn't know how much thismaterial Was going 
to cost. We had some ideas, and we started with a price considerably 
higher than that of the fully integrated steel companies. When we got 
do~u~, in 1943, to a fight with General Co~pboil--who, by the way, is a 
very good friend of mine--we, with this conglomeration of stove makers, 
brick yards, and so forth, were making and delivering armor plate at a 
lower price than these fully integrated steel companies. We continued to 
do that through the war. This conglomeration of people who had never 
made any armor plate in their lives ended u~ making 20 times more in 
number of pieces than any one company, and at a comparable price. Com- 
paring piece bypiece, we ended up selling that armor plate for 18 percent 
less than U. S. Steel sold it for, 

That, to me, is very interesting. It proves that you are not under 
a hs~udlcap, from a price stc~.dpolnt, in utilizing these other plants. 
The Go~err~ent put 45 million dollars into the armor plate plant at G~_~y, 
and I don't think it turned out 5,000 tons of armor plate. We turned 
out thousands of tons of armor plate, olnd the tstn~l money that the Govern- 
ment gave us and all of our subcontractors for additional facilities-- 
burning equipment and similar thi~s tho.t we had to have--was little 
less than 8.5 million dollars. 

In 1943, after we got off our chest the argument with General. 
Campbell and U. S. Steel, and so forth , I thou.sht, "This is going to be 
pretty soft from now on." The~ there was a shortcgc of track axles. 
General Quieten called up and said, "We ~.~ant you to make t~ack axles." 
I said, "I don't know anything about that°" "Oh, yes, you do." he said, 
"You used to be with Eaton Axle Company." To m?~ce a lon~ st o~ ~ short, 
we went into manufacturing truck axles, and that was tou6~hor than making 
armor plate, as Colonel Davis, who was our •first contracting officer, 
knows. 

What we did at that time was to tie in manufacturers of machine 
tools. Their production by that time had sterted on the do~.~grade~ they 
all had existing facilities open, end they all }mew what close toler- 
ances meant. • I thir~]c we had s~bo~t 30 subcontractors on that. We utilized 
the thir4s we had learned in the armor plato prcgrsJn, so thc organiza- 
tional part of the axle ~rogre~m was very much smoother by reason of that 
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experience than it was in the m~ufacture of armor plate; but the pro- 
duct, I would say, was four or five times more difficult to make. There 
was a tremendous amount of machining, and the tolerances were much 
closer. In armor plate, we had welded tanks. We could flame-cut those, 
We could grind the edges if we had time. If we didn't, they would be 
filled up with welding metal. But we couldn't do that on axles. 

The Government gave us a plant at St. Louis, but that wasn't a~y 
Christmas present either. If you have ever rum a plant in St. Louis in 
the summer time, you know what I mean. We made part of the axles in our 
own plant, and we subcontracted the rest of it. We had subcontractors 
from Bridgeport, Connecticut, out to Sioux Falls, South Dakota, and none 
of them had ever made an axle. But with the cooperation and engineering 
help of Ordnance and its be.eking us ICO percent, we were able to take 
care of the government's requirements on axles. 

That is about the story of our "subcontracting," if you wculd call 
it that, experience. We learned a great deal. Our company is a much 
better company because of the experience we gained. I think our sub- 
contractors all gained by it. 

One of the things to remember--you may run into this in the future-- 
is the fear of subcontractors that when the war is over or the orders 
have been terminated, the subcontractors are going to get stuck with a 
lot of equipment, and so forth. Toward the end of 1942 we felt~ "We are 
in now, but we want to be sure we are going to get out of it all right." 
I think it will help you to interest your prospective people if you are 
able to show them how they are going to get out without losing any money 
that they might make--it certainly was something if anybody made any 
money out of the renegotiation people you have over at the Pentagon. 

That is all I have. 

QUESTION': Mr. Enos, did you make springs all the time you were 
making armor plate? Did you continue with your spring business? 

MR. ENOS: I didn't tell you this, but somebody got the idea that 
we could make 500- and lO00-pound GP and SAP bombs. So we took an 
abandoned steel plant in New Castle and we made bombs by foN~!n~ them 
on a 250-ton Williams-~ite mechanical press. It was a hard ~Tay to do 
it, but we made them. We ended up with over a million of those bombs. 
That bomb program also had some fluctuations up and down. Every time 
the Germans would win a battle, up it would go; then it would go doom. 

Now, we had all the armor plate business of Genera.] Motors. One 
day Mr. Wilson, president of GM, called me to ask if I would come up 
there. He said, "You have Fisher ta1£~_s, yot~ have the Chevrolet Job, 
you have the General Motors tank, you have Cadillac, and you have the 
Ternstedt turret. We would like to make some armor plate ourselves." 

6 
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There was no ~lestion that we were taking care of him; it was a matter 
of policy. He said, '~ould you take over our Army truck sprir~ business 
that we are handling in our own spring plant at Che'~rolet so that we ~ay 
convert that pl~ut to making armor plate?" We were glad to get it beca~se 
we thought we might keep some of it after the war was over, and we did. 

We had to swing in the spring line so~lewhero. About tha.t time the 
bomb production had been curtailed. We put in a line of springs at New 
Castle, S ° we also made track springs for the Army during the war. 

QLrESTION: Mr. Enos, we have heard quite a bit of controversy on 
renegotiation. Some seem to think it is good, particular:_y the govern- 
ment men; many of the manufacturers hs~e had criticism of it. Will you 
give us some of the pros and. cons as seen from the manufacturing angle? 

MR, ENOS: I think most of the manufacturers' griping about renego- 
tiation was not because they thought the amount of profit allowed was 
unsatisfactory. There ~ere not very many people in business who thought 
they should get rich on war business, because we had only one customer 
and we did not have any credit risk. I thirLk the main trouble was in the 
wording of the Remegotlatlon Act, in that the average profits cf 1936 
through 1939 were use& in estimating how much profit would be allowed 
on our business. It was based on ~.That we were earnir~ between 1936 and 
1939, on our fixed assets, a~.d on how big a company we were. 

This is the record. U. S. Steel ended up with 4-percent profit; 
Standard Steel Spring, with less than 2 percent. U. S. Steel had a lot 
of money invested in bricks and plant and mortar. We thought that, even 
though we did not have so much capital as one of the larger companies, 
there should have been a more reasonable allowance. In other words, we 
were not complaining so much a~out the money the Goverrm~ent a.llo~ed us 
to make as about what we thought was discrimination. I believe that 
95 percent of the people who found fault with renegotiation did it 
because of what they got in comparison with their competitors or people 
in some other line of business, not because they thought they did not 
get enough out of it. 

I think, if we b~e another war, probably the new rene~otiation 
act should be revised to make it more equitable from that stamdpoint. 

QL~STION: Mr. Enos, I was sturprised to hear you say that the 
combination of smaller compPauies making ar~_.or plate did it I$ percent 
chea~er than did the large companies. Did you include ir~ the charges 
of the large company items such as the 45 million dollars that the 
Go~erT~mcnt spent for the Gary, Indiana~plant? How were the ohs~ges 
figured? And do you have ~ny comments on why you were able to make it 
cheaper than any of the larger companies could? 

I v ~ .  ~NOS: The Gary plant was never operated in the ~roduction of 
armor plate. By the time that pia~nt -~as completed and ready to run, 
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the goverrment's requirements for armor plate has dropped do~m; and the 
production of the Farrell plant of Carnegie-Illinois, ~here it had made 
armor plate for the British before the war, and of the Republic plant at 
Massilon, Ohio, together with the capacity we had created, was more than 
enough to take care of any requirements of the Armed Forces. In fact, 
in the last couple of years of the war we had to trim back our subcon- 
tractors. I think we ended up with only 12 oat of a total of 33~ 

This question of price was one in ~ich ~¢e were continually over 
our head. The figures I am giving you are for armor plate that was 
sold by the U. S. Steel Company to the Chrysler Corporation for the T-26 
tank, as against the price at which we sold the T-26 armor plate to the 
Fisher Body Company. It is a matter of record, in renegotiation and so 
forth, that our price was 18 percent less. Why? I can't answer that. 
I think that~ even with this hodgepodge, crazy-quilt idea, we had a 
pretty•efflcient operation. I think that the smaller c~panies tha5 
have good management are more efficient. I think they can make things 
cheaper, and this T-26 armor plate proved it. 

All during the war Carnegie-Illinois made only two sizes of armor 
plate for tanks--for the M-3 8rzl the T-26. As I told you, we had some 
40 vehicles, from the Bren-~,an carriage up to the T-26. If Canlecie or 
Republic, in our opinion, had been manufacturing-the same variety of 
sizes, with the countless number of pieces, that we were making, their 
price would have been a lot more than 18 percent higher than• that of the 
Standard Steel Spring Company. 

QL~ESTION: The information you have given us seems to illustrate 
the case that, given all the too~s, any fool can do it, but it takes 
real experts to do it without all the necessary equipment. Could you 
give us any idea of what yardstick you could use to measure management 
in terms of the expert, as you have given us this morning, which might 
facilitate, say, the allocation of contractors for p!a~nts, and that 
sort of thing? 

MR. ENOS: I-think the first tnzr~ to do is to got some smaller 
company such as ours to go ahead and assuage the responsibility• 

Most of these smaller companies re -,Tell managed° They have to be 
well managed or they don't live. We can turn more quickly in the 
smaller company than the big companies can. ~Yney have executive com- 
mittees and finance committees and vice president this and vice presi- 
dent that~ and so on. In a small company all you have to do is get 
t.hree or four of your operating people around you, Sit down~ and decide 
what you are going to do. Maybe you call up a couple of directors. 
Sometimes you call them up after you have done it; sometimes before. We 
found out it was better to tell them afterward. 

! , , 

I had lunch last month with Albert Bra.diey, who is Executive Vice 
• "Bob do you re~.ember the day President of General Motors • He said, 

you came into Wilson's office and asked him for a check for 30 million 
"3 

, ) ,, . . . .  r ' , . , , ~  . -  , - t  , 

f";.~-.~J ~ ~__.~::.:p' jA  ~'3>4,LL .::..:.:. ~ ,  L".J;~L.:~' 



dollars?" And we laughed about that. This is how it came about: 

We started this war program with a working capital of $800,000. 
In April we had over 350 million dollars worth of business on our books. 
If we had permitted our comptroller to give our directors a statement, 
they would have seen we were Just as broke as brokc could be. But wc 
weren't worrying; we knew that Ordnance had the provision that any prime 
contractor must give his subcontractors an advance of 30 percent if they 
needed it to carry along their business. We had over i00 ~ii!ion dollars 
worth of business with General Motors. So I went up to Mr. ~Tilson and 
told him I would like to have a check for 30 million dollars. It was 
not an ~uexpected request, but he called in Donaldson Brown, ~. S!oan, 
and other "brass hats." He said, "How much cash do we have?" The 
treasurer figured out that they had a~out 102 million dollars cash. 
~. Wilson said, "Bob wants 30 million dollars. What about it?" Well, 
I endedup with a million dollars. 

We left that night for New York, and the Army came up--and ! mean 
the Army; there were several officers. From there we came back, went 
into immediate session in the Federal Reserve Bank Building, and we got 
a V-loan. Our company got the first V-loan made in America~ and it 
worked out all right. 

QUESTION: Sir, would you conm~ent on what labor problems you may 
have had ~d also en what you think the labor policy of the Government 
should be, in general~ in a future war? 

MR. ~OS: We had no labor problems whatsoever. Labor was receptive. 
It knew what had to be done. 

We didn't have any labor problems in getting into this program. 
The problems we had with labor ~ere after we got out of this program 
and we started to get back into our commercial llne of ~anufacturing. 
Durlr~ the war the main drive was for armor plate, axles, and bombs. 
We didn't argue with anybody on the question of wage rates. We thought 
it was far more important to deliver the stuff when you people wanted 
it than to question a few cents an hour. Every industry~ I believe, 
has paid in the last two or three years, and probably is still paying, 
a penalty for that. it is easy to raise wages, but it is not so easy 
to bring them down. 

QUESTION: In reference to that saze question, Mr. Enos, and the 
one that was asked before about your price, I take it that the fact 
that your subcontractors were distributed around in small co~unities 
a~d in small plants was one of the reasons why you, perhaps, avoided 
or were spared the zanpo-,~er problems that these bigger plmnts in 
highly industrlalized areas encountered, i understood you to say that 
at one ti~e 33 was the ms~imum number of subcontractors you had and 
that your maxlmtuu output was about 16,000 tons a month. Could you 
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comment on the a~proximate average? Was it about 5CC tons per plant 
and about 500 or 400 employees in the plant? Can you give us some idea 
of the size of the subcontractor to give us an ides• of how far down we 
can go in utilizing the rather small subcontracti~ agencies? 

~. 'ENOS: We set up this subcontracting program and subcontractors 
with several ideas in mind. First, we got those we k_new could make a~er 
plate. Secondly, we were advised by the security department of the Goveu~ 
ment to spread these plants as much as possible in the event of a bc~]b or 
other attack here. We did that, particularly on the American Locomotive 
Job and the heavier armor. We had it set up so that we had three plants, 
say, making p~rt X-100 for a M-3 tank. We would have one of those plaats 
somewhere near Chicago, maybe ome down in Ohio sober, here, and ~aybe one 
a little farther east. In other words, in order to stop the production 
on the American Locomotive Job, which was the hottest one, and then the 
M-3, we would almost have to have a national bombing. 

We found that a company's size did not have much bearing on its 
efficiency. They were ~].~ pretty efficient. 

I thir_k the average n~mber of employees t~ao were used on this 
armor plate program--~nd it is in the hlstory--~as about 400. The rzamber 
of employees, in a number of instsa%ces; was much lower because, while we 
had 33 subcontractors at the peak, bear in mind, when we started out, 
some of those had as many as three or four sub--subcontractors. 

For inst~n0e the Burton Spring Company in Chicago did not have any 
presses for straightening armor plate. Until we could got it some 
presses, it farmed the straightening out. That is whore one of these 
manufacturers of caskets cs~e into ~.~ He had straightening presses 
that were used in the manufacture of his product, and we brought " ~ .~__~ in 
to straighten armor plate. 

As time went on, the less efficient, higher-cost producer auto- 
matically took himself out of the picture. When we finally ended up, 
we had the b~st and most efficient and, of course, the lowesL .... 
producers. 

QUESTION: Mr. ~nos, in the matter of industrial ste-r~dardizat~on, 
how much of an asset wore prewar ASA and SA~E standards to you in this 
subcontracting? What standardization activities would you like to see 
us get into now to put us in a better position for our operations in 
World War llI? 

~.~R. ~OS: I don't thiruk there would be z~ch you could do to improve 
on what you had in the late war. We had no argument and no suggestions 
to make on any of the specifications and standards. 

We found Ordnance ver~ ~ rccentive~ to any suggostior.s that we or our 
peoplc would make that would from time to time 'ae_p] the situation, i 
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would like to mention that the people in our group of companies made a 

material contribution on armor plate. If you remember, ~h~ old medium 
tenk was a rivetedtar~k; then they went into a welded tank. Well, because 
we had been forging bumpers hot in the bi~ press ~nd the b~npers were 
shaped like that (indicating), some of our people said, "l:nstead of 
having a piece of armor plate with two sides and a top and t~o welds, 
why don't we form it and make it one piece, thus saving welding material, 
time, and l~oor?" The Government was very receptive to that. The bal- 
listic results were better because a projectile would hit the plate at 
an angle. I think over half of the parts of the T-26, which is ~ big 
tank, are now hot-formed, eliminating a tremendous amount of welding. 
We quenched the piece right in the press after it had been hot--formJed. 

QUESTION: bb. Enos, in your operation with all these companies, 
did you. feel concerned at any time about the antitrust isms? Do you 
suggest the wartime relar.ation of suchlaws? 

t~. ~NOS: I think it might be made a little clearer. We had 
Colonel Duffy of Ordnance in on this program because General Csmpbcl! 
and General Quinton were worried, the s~c as we wore, ~qd we got some 
kind of clear~nce. I don't think it ~s worth very much, but nobody 
ever bothered us. i do think you might eliminsZe a little worry s.s to 
that. 

Q~/ESTI0~: Could you give us some idea of the means of quality 
control, the manner of conducting inspection, and that sort of thing? 

N~. FAYOS: }~e had, you might say, triple inspection on this armor 
plate. We had the inspection of the subcontractor himself, then we hs~ 
our own inspectors, and on top of that we had gove~T~ment inspection. 
We didn't have too much trouble. At the start we had a number of men 
in every plant~ but as time went on we found that these people could 
run their own businesses and could do a good Job of inspecting. At the 
end, outside of a half-dozen roving inspectors, who would come in at 
different hours of the day and night without lettin~ the people know 
beforehand, we did not keep permanent inspectors in these plants. 

~nc question was brought up during the intermission as to how we 
did this thing. We marie a ntu~ber of prints, say, of the M-3 bank, 
called in these subcontractors, laid the prints do~u%, a~ud said, "I'~ow, 
with the sized furnaces you have ~nd the sized presses, s_nd so forth, 
which one of these parts can you mmkc?" We were talking "price per 
pound" at that time, so they picked the easiest pieces. Then ~Te had 
to reshuffle that and try rightfully to give them the best pieces that 
they could take care of. 

For instance, this fellow Jarvis, who made door handles om_d so on 
for the automotive Industry, and the Gerity-Michigan Corporation, which 
the s~e kind of business, took the smmll parts. You people ~.rould not 
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be surprised, but a laban would be, that some of these pieces of armor 
plate weigh only a little over a p~nd. The fell~s with big plants, 
such as Pressed Steel Car, Kalamazoo Stove, and some of our competitors' 
plants took the bigger pieces. On the importan t pieces of armor we had 
three sources of supply at all times. 

We bought all the steel and shipped it t o  these contractors, and 
we always retained the title to that steel in the name of the Standard 
Steel Spring Company. These contractors then shipped direct, at our 
directions. For instance, Fisher had armor plate coming from 8 or I0 
or more subcontractors. We scheduled it on the basis of trying, theoret- 
ically, to deliver at the same time all the pieces that would fit togethe 
It might sound a little more difficult than it actually was after it got 
rolling. There wasn't much trouble there. 

MR. BAUM: It is my understandir~, I, '[r. ~os, that you have set up a 
stand-by line for the manufacture of general purpose bombs. ~Jouid you 
tell us about that? 

~. ~NOS: In the New Castle ~!~nt where we made the bombs, Colonel 
Davis and his organization made available to us a spirnuer and a ~:zcbbler; 
with these, together with the other eaui~ment that is there, we could 
start turning out bombs pretty quickly in case it was nccessary. Wc 
thought--and Colonel Davis approved it--that it was better to havc sur- 
plus goverrnnent equipmcnt in the plant of someone ~.fr.o knew how to use 
it--a~d could make bombs--than it would be to have it in some govcrn-- 
ment warehouse without too much care being taken to preserve the equip- 
ment; that is, greasing, and maintenance. 

BA~: Mr Enos, on behalf of the ~' ~7 ̂ ~ I tha~c you for " • L-' O - - ~  U E S ~ , : ,  ~,. 

very interesting lecture and a most ir~formative discussion. 

MR. Z,IOS : Thar_k you. 

(29 April 1949--450)S. 
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