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1913-1915; assistant to the Chief Engineer, 1915-1917; and 

• .assistant.t&.the.Ma~ager of.Engineerlng, 1917-1920o In 1920, he 
became Vice President and Consulting Engifieer for "K~'0.:SwOb°da,~ 
Inc~, Consulting Engineers,. Pittsburgh, Pennsylvania; en~ in1925, 

• .Chief,lndustriaIEngineer, Jones and Laughlin ~tee! Corp~rat$o~ 
Aliquippa Works. Frnm 1930 to the present, Mr. RichardS has been 

..am emecutive of ~he ~public Steel Corporation, Cleveland, Ohio; 
Chief Industrial Engineer, 19~0L1955; as~isth~ttoVice President" 

. ,~L  . , i n  Charge ~ of Dpera,tions, 19~5-1939; assistant Vice President in 
C?~rge of Operations, Manufacturing Pihnts, 19~9~1944~ assistant • '~ 

.... ~ic.e. ~e.sident. in Charge of Operations, Steel Plants, 1944~1945; 
Vice President in Charge of Operations of all 'S~e'e'l-Plants, 
Manufacturing Divisions, Ore Mines, Coal Mines, and Q~arries, 
1945~1949; and Vice President in Charge of Planning and ~evelop- 
ment since 1949, He is also Vice President and Director of the 
Truscon Steel Company and is a Director of the Republic Steel 
Corporation, Union Drawn Steel Company, Ltd., of Canada; Republic 
Supply COmpany; Vance Iron and Steel Company; K & S Metal Supply 
Company; and Standard Fire Creek Coal Company. Durin~ World War 
I he made studies for the Pittsburgh Coal Conservation Co~mission 
and worked as a special Engineer for the United States Railroad 
A~ministration until 1920o In World War If, he was a member of 
the Industry Advisory Committee~ War Production Board during 1945, 
Mr.Richards was a Trustee of Bucknell University, 19S4-1949~ a 
member of the Manufacturing Committee of the &merican Iron and 
Steel Institute, 1945-1949; past Vice Pre.~ident in Charge of 
Production Division and Director of the American Management 
Association~ Past Chairzan~ Youn<stown Section, American Society 
of Mechanical Engineers, and is the author of many technical papers 
published in both Europe and the United Sbstes. Mr. Richards 
present position is Vice President in 0harge of Planning and 
Development, Republic Steel Corporation. 
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~HE STEEL INDUSTRY--ITS GROWTH A~[D PR0~_LEMS 

7 April .1950 
I 

MR. 9_AUM~ Gen:~lemen, the steei industry forms thebackbone 
Of our national~economy. It has made the Natien a leader in world 
affairs° 0neDf the World's foremost producers is the Republic Steel 

Corp0ration. This mornlng its Vice President in 0har~of Planning and 
DeEelopmen~wiil:speak tous on the timelyand important subject , 
"The Steel Industry--.its Growth and Problems." I~ is my pleasure to 
intmodu0eMr. Earl M. Richards. 

~IRo ~!C_HARDS: Mr. Baum and members of the armed forces: It is 
a real honor and pleasure to be here thls morning. I think that is so 
because this organizationdida very outstanding Job during World War II. 
As I understand:, it is widely recognizedthat the men in this group are 

:speciallys@lected men from the service all over the United States, and 
. that yom have thehighest ranks in the educational field in the Department 

of Defense. So , as I say, it is an honor and a pleasure to be here this 
morning and to have the privilege;of speaking t0 you about the steel 
industry. 

The scope of steel is so wide that my remarEs, of necessity, will 
be limited, first, ~ to a few highlights on its development, and, second, 

to some of the present-day problems confronting the industry, particularly 
from the standpoint of national defense. 

° • 

Iron and steel are of ancient origin~ They were known and used 
long before:the time of Christi In fact, iron goes back to prehistoric 
times. 

Since earl~ times, conquering~,srmies have used iron to their 
advantage. The ~%ssyrian forces, at the height of their grandeur, about 
705 B~ C., were the first known armies to be equipped with weapons of 
iron. ~Subsequently, in 50V3o C., the-Etruscan King, Porsena, after 
defeating the Romans, prohibited them from using iron except for 
agricultural purp6seso 

• • fi 

In our own country, the first successful iron enterprise was 
eatablished: in 1644 at Sa~gus, MassaQhu~etts. In spite of the :need 
of the early colonists ~ for iron, PrO&uction was small because of 
restrictions imposed by Br~tish ~o~lonial policies. In 1750 England 
issued an i~unCtion against any new iron works in America, as well 
as forbidding the construction of any finishing facilities for iron. 
These restrictions may have been responsible, irA Some measure, for 
four iron masters signing the :Declarati0n of Independence, and 24 men, 
identified with the iron industry, being prominent in WashingtonWs 
armi es. 
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A~ compare d to iron, steel., on the other ~hand, is first 
mentioned ~bou~ ~40 B. C., during the reign of Alexander the @re~t. 

The steels of antiquity were o~ tw0:klnds, made by the. cementatlon 
and the,crucible processes. In the cementation process, ~ron b~rs were 
packed in material containing carbon and heated to a Yellow heat, so that 
the iron, without actually mel~ing, absorbed sufficient carbon° The 
crucible process consisted of melting wrought iron with carbon in a small 
contalner or crueible in which the molten metal absorbed the carbon. The 

.production of these steels was very limited, being confined mostly to 
sPrings , swords, knives, and similar items° 

During the Middle Ages these processes seem to have disappeared 
from use. They were revived centuries later, when the cementation process 
reappeared in Belgium in 1600 and the cruclbleprocess in England ~n 1742o 
For centuries the output of these steels dragged far behind iron, However, 
in 1856, less ths.n 100 years ago, came the seeds of a new PrOcess, and 
with them a new expansive era for steel, These events were, first, the 
disclosure b~.Sir Henry Bessemer of his newly invented process, consisting 
of the blowing of air through molten iron to reduce the carbon and other 
elements to low values; and, second, the development by Musher to make 
the Bessemer process prsctical by the sddltion of manganese after the blow, 
thereby produclng steel. William Kelly, of this cou~try,~some years 
"earlier originated a process similar to the t of Bessemer, but Bessemer~s 
name be c~ne identified with the pzocess. 

Other developments followed shortly, In 1862 Siemens attempted 
to ~ke steel on an open hearth with his regenerative furnace, which he 
h~d previously developed for glass melting, In 1864 the Martin brothers 
of France were Successful in making open .hearth steel from a scrap pig 
iron.mixture in the Siemens type furnace. 

During this same era, alloy and eiect ric; furnece' steels were also 
.originated and developed. Alloy steel :ha d its beginning in 1820~ when 
Faraday and Stodart, through theirlinvestigatigns, made alloys~by the 
crucibleprocess from nickel, chromium, and rarer metals,:for better 
cutting to01s and steel for reflectors:~ but it did ngt experience its 
real growthuntil the turn of.the ~r~sent century° The ~lectric furnace, 
on the other hand, was originate4 in 1878~ when Siemens b~lt.the first 
unit of practical i'mporta~ce, an@ four years laterlsucceeded in melting 
20 ~o~nds of steel in it,f In ~886 Heroult~dewelop ~d'hi~r elec'tric furnace, 
which is the basic~des~gn for our presen~ el::ectric f~rnaces. 

Since these new methods of producing steel were o~lyin their 
development stage during the Civil W~r, that war iwas fought withIron 
rather than steel~ In 1860 the iron produced in the United States Was 
919,770 net tons, and steel was less than 2 percent of ~his am0un~, 
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that ~ ons. In fact, in 186~, the niddle:.~f t~e 
civil ction was only -9,044 net tons. A~: a matter 
of co~ of ~his entire Year was producedJ,~In this 
$o tlnt.ry during World War II in less than one hour, .,-~ ~ " 

War, .however, the steel industry grew by 
in the following ratios: l, 2, 4, 8, 16, 82, 

~.L~:I Starting in 1860 with a steel production of iZ,259 net Sons, 
the f61lowing ~table indicates the rapi~ growth of the steel industry 
in the United States: 

S EEL PRODUC. i 0'; 
ING0 S CASTINGS 

1860 13,259 - 
1 ' 8 6 8 .  30 ~ 0 0 0  • 8 

 870 77 000 2 
• 1_872 i 50,108 2 

. : .  1875 • 4S.6: , .5 ,7 .5  S 

• . .  1 8 7 8  8 1 9 ,  814 S 
• : 1881 i, 778,912 S 

1887 S, 7Z9,760 6 
1897 8 , 0 ! 5 ~  7'9:~ . . . . .  i0- 
t 9 0 2 . . .  . - 1 6 , 7 @ 3 , 9 2 0 .  ' 5 

. 1912 35,001,459 I0 
1929 - 63,205,490 17 
1948 ,88,640,470 - 

ELAPSFD. YF~RS 
TO A~ . ROXL~TELY 
D.OUBLE PRODUCTION,. 

Thus, in a. matter of nearly 90years, 1860 to 1948, the increase 
in steel productionwas almost 7,000 percent; and now, in 1950, we have 
an ingot capacity .of nearly i00 million net tons per year, to be exact 
99t 892,800, 

This expansion of steelmaking capacity brought with it not only 
the. many pr.oblems of vast increases in physical facilitieS, but also the 
tremendous..task of financing° The fact that in 90 years our annual steel 
cap i00 million net tons speaks well of the men ~fno 
fa~ as well as the System of free enterprise that 
e~couraged its gro~J~h~ 

Yo~ men of the: ar.med forces, ~ho in World War IX h~d to increase" 
the. size of your units many times over, can appreciate t~he difficulties 
tha~. ~the steel i~dustry faced when its faCilitlesexperienced such a 
tremendous growth. 
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%~hile we have been discussing steel reaching the i00 million 
net. ton mark "~ . ~ ~.-~ x,~. 19~50, it is particularly interesting to ncte..that, ~ 
since 1900, three types of ste~l hsve experlenced a phenomenal grewth ~- 
and two have declined. The three that have grown are open hearth, 
alloy, and ele¢tric steels; those that have declined sre Bessemer and 
crucible steels~ It is significant that the three types that ~have grown 
are made by processes which permit better quality and closer controlled 
specifications, Crucible steel has declined beck.use of ~s. high cost 
and inadaptability to mass production~ Bessemer steel h~s declined 
because of the limited amoun~ of the type of ore required,.and, chiefly, 
because ,it became aspecialty steel since the proces%id~no~:~h ave the 
flexibili,ty •required to meet the wried demands of..C~emi<~try ~nd physical 
properties° . . . . . .  ~. 

. . . .  ',, ~ • " ,: 

The production t~ends of these varlou~. S~eels can be seen from 
the following compsrlson~ ~ • 

PRODUCTI0~T OF ~NGOTS AND ~ STE~ ~ 'FOR CASTINGS . 

1900 3,805,911 7,486,942 ~i12,629 NOt sw~ilable 
1910 18,...485,050 I0,542,305 136,979 ( 635,957) 
1920 36~592,522 9~949,057 80,937 ( i~.j~59,,527) 

54,155,235 7i977~210 " 7,44.2 ( 1929 
1940 6!,573,083 
1944 -80;~63,953 
1948 79,340,157 

3 , 7 0 8 , 5 7 3  

5 , 0 3 9 , 9 2 3  

4,243,172 

FJ.~OTR!Q 
5,446 
61,975 

'566,~70 
4;432,071) 1,065,603 

1,024 . (4,966,887) 1,700,~006 
25 (I0,633,086) 4,23y,699 

(8,481,114) S,057,141 

ii,.410,928 
29,226,309 
47,188,886 
63,205,490 
66,982,686 
89,641,600 
88,640,~70 

=Included ~th electric ste~l--prectlcelly nil. 
**Included under open.hearth and electric furnece--memorendum onlyo 

So here,~ with this geners! history'behlnd ~s, we are i~ the year 
1950 with app~cximatelylO0 million net tons offings% ~apaclty in this 
country° How much i~ that? It is over 50 percent of ~he ~ngot capacity 
of the.~orld, That also was true during WorldWar'll,lwhen ~me~Ica's 
ingot production exceeded that of our enemies plus t~mt oZ ~ll.our allies, 
In fact my ~o~mc'ompany,-Re~ublic $teelCorporati0n,'alone'Im~ an ingot 
capacity ap~roxlma~ing that.of .th4~nti~eJaphnese Empire ~ ~i~sr peaks, 
To illustrat9 ~urther, this country produces in much steel 
as the ann~h~ production of Russia, the second I. ~ in 0he 
month as much as the annual production of France ek as much as 
the annual production of Sweden, i~ fa~th~%~cz~as~"~aRa~ity in this 
country in the l~i~st i0 year~ hes been g~ al D~sent steel 
cap~city~ of all Gre@~ Britain, the third • . 

Now, how is this tgnnage consumed? Bear in mind. ~ha~ only 74 
percent of the ingot is shipped to the trade, $o.:tha~ an fngo~..~apacity 
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of I00 m~llion net-' tons means a shipping product capacity of approximately 
.7.4 .millibn~ne~/.~o~s. ~o..be specifiC, in 1948 the 65,973,138 net tons of 
~ r o ~  W~re ~i~ii~ ~ : a i ~ r t b ~ t e a ~ s  foilo~si . . . . . .  " .: 

Jobbers, dealers, and dlstrlbut~rs 
. - -Auto,mOtive , .  . 

Al.l other ......... 

In wimt f.orm wa~ thls steel shipped? 
that question~ " . 

ll, 405,749 
10,220,982 
7,27~,018 
5,302,373 
6,225,535 

3, l~BS, 718 
2 , 5 0 7 : ,  9 7 7  

20. 844. 786 
65,97S, 1Z8 

• PERCENT 

15.5 
ll o0 
8.0 
7°9 

4.8 
3.8 

~io~. 
100..0 

The following table answers 

Sheet and Strip (h6~ •an~' cold rolled) 
.... Bars (hot,;cold, carbon, end alloy) 

Plates (sheared ~and ~iversal) 

Wire and;w~re products 
Tin end terneplate 

t 

Rails an~ accessories 
All other 

.Total 
." . - . . 

NET TONS~ PERC~T 
19~743,338 29&9 
Ii,348,062 17.2 
7,000,199 10o16 
6~881 ~ 549 10.4 
4,911,142 7.4 
3,952,200 6.0 
2, 9 63,:803 4.5 

• 9o175, 845 14o0 
65,973,•138 lO0o 0 

Now we come to ihis qu..est.10n, where is this steel .made~ .Tile 
reply is contained In. t!£e. an.swers to s.everal other questions. Where 

i~ the ore? Where:!s":.%he:co~,lf ~..ere is the population? Wh4rle is .: " 
the center of pro@uctlon of steel?. ~.here is ~be cente~ of cons~.~.p~ion? 
(Chert.l, page ~S,)', . . , . " ....... . -- .. 

0r.e,--Approxinstely 82 percent of the ore produced ifi;,.~he.United 
States. comes: from the :L~ke Superlor ~ reglon, the Hesabl l~nge, 

, ' 4 

Co~l.--Approxlmately..SV percent of the co~l prodiiced in ~the:Uni,ted 
States is mined in Pennsylvania,.'Wes~ Virginia, Ke~.tucky, Ohio, Indiana, 
-and lllin0is.~, 

Popul~tiono--i~hirty-.three percent: of 'the population, of the;United 
States is in the belt between Penrf~sylvah'ia and Minnesota, :comprising 
Pennsylvania, West Virginia, Kentucky, Ohio, Michigan, Indiana,. Illinois, 
Wisconsin, and Minnesota. In this same belt is also the geographic center 
ofpopulation. It is close .to the Indiana-Iilinoisborde.r. 

5 
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Steel Pr'odiction.--Th~ geographic center of the production of ~steel 
commodities is in Ohio; and the center of cons.mmption of each commodity, 
with the exception of tin plate, is also in Ohio or just-acroSsits ~estern 
boundary in Indiana. 

So here we have a belt with most of the coal, most of the ore, the 
center of population of the United States, and the center of production 
and consumption of all the major steel commodities. This same area also 
produces 44 percent of all the Nation's manufactured products of all types° 
just as the United S~ates, with G percent of the worldls land sod Only 6 
percent of the world's population, produces approximately 50.percent of 
the steel, so this belt, comprising 15 percent of the area of the United 
States and 8S percent of its population, produces approximately 75 percent 
of its steel, Think of it~ This relatively small belt, covering three- 
fourths of one percent of the world's lan~ and containing about 2 percent 
of its population, produces nearly =0 percent of the steel output+of this 

entire globe. 

This same remarkable area, with its coal, ore, and steel plants, 
is covered with a network of railroads and is bounded by>the great natural 
waterways of the Great Lakes on the north and the Ohio River on the south° 
It has the four distinct seasons of the year, resulting in physical 
invigoration and, in consequence, ~n energetic people. Nature has caused 
these great operations to be located in this re l~tlvely~small area, and 
it would he economically disastrous to PlaCe them elsewhere~ 

I have dwelt for. some time on this point because in the armed 
forces I plans and programs this physical setup must be recognized. 
Advocates of military protection and. of the d esire.-of the Gowrnmen¢ to 
distribute work over the NationLar~DnAe that these industries should be 
scattered across the land beyond tthis belt. !t should be thoroughly 
understood, ho~ever, that such pro-cedure would be ,unsound economically 
and could b-e possible only .with continuous and everlasting subsidies 
from Washington, substantially increasing the c<Jsts of production and 
obviously curtailing our standard of llvlng~ 

At this point we have covered .the first phrase of.this talk, 
that is, a review of a few highlights of the steel industry, from earliest 
times up to the present moment° We are now ready to discuss the second 
phase, and t~hat is some af. the present problem, s confronting the Industry~ 
partict)larly from the standpoint of national d.efenseo Our problems are 
your problems° So, let us consider these problems,, starting with the ore 
and following through to the fin.lshed product. That ~ill give us a logical 
procedure~ 

OTe--Two world"whrs were fought withore from the Mesabi l~nge 
in Minnesota. The end of this ~r¢st treasure is in sight. The days of 
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• ~king.i~z@m(.cgnter ~ nearly over, and now in many cases 
~ ibis a~matter~.of sc: es, Some companies, may be able to 
0~pe~te~he~e aslong, as 20years, but others may well see ~he end in 
a much shorter time. You areno~ golng to be able to fi~htlyo~r wars 
Without steel, and to have steel you must hate ore~ .... 

...... The ore to which I refer is t.hat which is &conomi6ailYi~sable, 
know2~ as merchantable. It contains approxlmate~y 50 percent or more 
~ron inits natural state. This ore back through the ages was r~uchle/ner~ 
a lr2roximately 25 percent iron, Natural forces acted upon this ore to 
Concentrate it to its present 50 percent or higher iron content. However~ 

. thereLare bil!ions.of'.tons of the~ori~Inal 25 percent iron ore, known as 
~:~c~r~e,~s~till there~ But hereis the problem--we don~t know how to use 

i~. Ne haven't found a-way to use Ito That is a very serious problem, 
The Government is working on this problem and the steel industry is working 

~n ~It~ 

There are two types of this ~conite~ one attracted by a magnet 
~!ikeapiece of steel, k~own as ma~etlc ~aconlte~ the other, the pre- 
.domSnanti~2pe," is known as nonmagnetic, .iT~e Governnent and the steel 

J C~mpahies are.working ~everishlyon this problem .Of producing from these 
ores a~uSa~le product for our blast furnaces. The Job is to concentrate 
th~ orethat is, t~ ellzinate enough of the impurities to make it a 
me#charitable ore of ~0 percent or ~reater iron content, Toe solution to- 
the magnetic taconite problem is in sigh~; but with the great tonnage of 
nonmagnetic taconite, the solution seems further away. After the answers 
are found, there remains the financial outlay. The expenditures for m~Bt 
of our mines • were made years ago, when a dolla~ wen~ a long way° B~t 
today, after we find the answer to the taconite problem, the outl y 
needed to develop these taconite ores to supply the whole Steel industry 
probably wo~ld be in the neighborhood of the tremendous sum of 2 billion 

dollars. 

In the meantime the search for ore has been carrie~ to/all parts 
of the world, A larvae ore bo~y has been located in Canada in the 
Provinces of Labrador and Quebec about 350 miles north of the St. Lawrence 
River, iThis ore is to be transported by a proposed railroad t o "  Seven 
~slands, at the mouth of the Moisie River near the Gulf of St, Lawrence, 
and then by a combination of water and .rail •movements to exi~sting plants, 
-T.he proposed Sty. Lawrence Waterway would facilitate the movements of this 

ore to the Gre~t Lakes. 

In addition, large bodi.e¢ of ore also have been located and are 
being developed in Venezuela and Liberia, Other ore bodles have been 
found, but little ~.iJevelGped, in Brazil~ For Y~ars substantial quantities 

have ~come from 0hile, ~ 



But what will be the position of this country ~n time:of War~ if 
much of our oremust come by ocean vessel? ~ Based on p~st experlence:With 
submarines, our country could be in a very precarious military poSi~ion. 
From a national security standpoint, it is most urgent that-enSugh of our 
ore mines and Concentrating fa'cilities be developed and he held available 
in North ~merica to serve Zhe entire Nation in time of war° ~This includes 
concen.trating. ~ facilities, because this tacbni~e,, when we .know how .to use 
it, must be concentrated. " 

Ore Boats 

The ore, in nearly all cases, is c~rried from the Lake Superior 
region in what ~re known in the steel industry as 0re boats, although 
technically they should be called ships or Vessels° 

Assuming that the taconlte problem will be solved and. the Lake 
Superlor region will be a large source of ore supply for many years, how 
about the lake boat problem? Ore boats, during the war and subsequently, 
hav~ been a bottlene'ck. All Canadian boats pose'ibis ,h~ve been used to 
supplement our own Ore fleets. Even so, in several, recent Fears there 

• wasgrave dange r of a curtailment of steel operations because of lack of 
floating capacity. ,0nly because nature was klndin permittingan early 
opening of the navigatlon season was this trouble aVoITded for several 
years. However~ the margin of ore was so close that only 8 fewweeks 
tonnage was in the yards of our :steel plants when the new ~eason's ore 
arrived. " " 

Old boats are being used tha~ should be out ofserviceo •Here is 
the age picture of the Great Lakes American ore boa ts~ 

0 - 5 years - I o4 22,000 " :': .... 
5 .... lO " 20 7.8 12,660 

4 " l ~. 6 ll, 980 
• !5 ~.20 " 2 ~8 1 2 , 0 0 0  

P.0 ~years an~ older 230 .89o4 9,.650 
TOTAL 257 i00~ 0 .68, 290 " - " 

Think of it! Prac$ical!y 90percent.of our ore boa!re are 20 years 
old or older. In fact, there are eight boats between 50 an~ 54y'ears of 
age. How would you like to enter a new world war with this boat"situation? 

SO0 Lo ~k.~ . 

There is another Serious sn~le to the water transportation problem. 
To reach the lower lake ports, the boats from and tO Lake Superior must 
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pass through the Spo Locks ~n the stralts of Sault Ste. Marie. There 
~ are flve parallel locks, four American and one Canadian° Here is the 
ser~ousL~si%uation: If asuicide squad should drop modern high-powered 
bombs on these locks, the life line of our.ore supply would be severed. 
Inlconsequence, the steel mills would be forced ~t of o~eration for 
lackof-ore-and~the ~ar couldcome to a quick an~'~'~sastrous end~ The 

-prObi'em of-defen~ing these locks is of vital imoortance, 

What~else can be done besides military protection? There is one 
thing t~hat can be done. A year or more supply of ore might be stocked 
on this side Of the Soo Locks, preferably in Ohio, because that is the 
cente~ of most of thlsLproductiono It should be used only in time of war 
in ~he.event the locks were destroyed~ This would require a gigantic 
financial outlay~..representing, approximately from half a billion to a 
billion dollars. In the steel industry a billion dollars is still a lot 
ofmoney. 

This is a problem when it is considered that the existing lake 
~Boat~ barely were able~to carry the ore needed to sustain our high productio~ 
~or~the • past eight, or .nine years. Of course, when steel operations drop 
off, there ghould be an excess floating Capacity to carry ore to a stockpile, 
~therwise, at peak operations foreign ore would probably have to be used, 
so.~hat ~nough of our domestic ore coul~ be available for this stockpile 
~ediately, 

"'. other measures to assure a supply of ore ~n c~se o~ an emergency 
at the Boo Locks are~ 

lo Complete th~ insts:llation of the eniarged modern docks at 
Escsnaba, Michlgsn, which ,were started during World War II but never 
finished. This should be done immediately@ In c~se of a national 
emergency, ore could be brought over to Escanaba and. then Shipped from 
there to ~ the lower lake ports. In World War II a great enlargement was 
undertaken there, but it was never completed. I think there is no question 
that, if we want to be prepared for the next war, those &ocks at Escanaba 
should b e completed now. - .~""~ 

2. Another t~ng we can do in case the locks'are bombed is 
to ship the ore tonnages, beyon d, the c~pacity of the boats from. Escazaba, 
direct by raii to Chicago as well as through .Chic,a~o to ~oints east. 

G~ To avoid congestio n in the Chicago area, shippart of 
the ore for the eastern plants, if necessary, by rail.~o: tlhe western 
coast of Lake Michigan, then across .the lake by car ferries~ and finally 
by rall to the eastern ~lantso: Obviously, the car-ferry system would 
have to b~expanded andthe-various rail routos strengthened. 

9 
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These measures might be followed in place of a stockpile, but it 
probably would be wise.to.do all. these things. These considerations are 
long-time projects,-and, therefore, it iS urgent that ~.decislon-be. made 
and steps taken immediately . . . .  • ' . '.- 

When 6ne considers how dependent~e are upo~ the.Soo Locks-in 
theYm;nediate future and probably for a long tlzeto come,, ~personally 
feel t.he.t these looks are as vital to the ,country as the. Panama Canal° 
Their.defense and the ~aarantee of an ore supply are matters of the, 
hightst important@ and the gravest concern, 

Biast Furnaces ..... 

.... Kow, to take the next step in the, process of i.ron and steel 
making,., we"come to the units that use the or.e, namely,.-the_:blast furnaces, 

• 

The blast furnaces have been modernized year-after yea.z, until 
today we have many large furnaces. Thmt is evidenced by the fact t~mt, 
even though our pig iron productlon has been constantly increasing,, the 
number of furnaceshas been on the decline, as p~r thefollowing 
tabulation~ 

Y~ 

NET TONS PRODUC~ 
PIG IRON and FERR0 

. . . . . . . .  ALLOYS 

PERC~,iT 
CAPACITY 
0PEPa  , 

1901 17,783,756 69. 
1910 50,579,995 72 
1920 41,357,105 74 
1930 35,562,4.29 -62.. - 
1940 47,~98,529- 85 
1948" 61,911~559 -. 92 
1949 54,20~,545 7Z 

  ,,iBER 
• r , i " ~  

AS OF i JA~'A.Ry. 

406 
468 
453 
516 
252 
2 3 9 '  

246 

AVEP&GE SIZE 
OF BLAST ~J~'ACES 

N. T. /D~aY .. 

181 
261 
355: 
523 

. . .  686 
~ 0  6 • 

- 819 

YoU can s, ee f~om that :table. how the tonnageof iron., h~S triRled~ 
but the n-~mber0f furnaces has dropped since 1901 fr.am 468 to 246~, The 
answer is that the size of the furnaces has been going ~Upo The size has 
gone from an average of 181 tons in 1901 to 819 in 1949, .- 

Blast furnaces ha.yea-high thermal effic'iency; ~hey are economical 
ahd simple° ~e~ should not present a problen so lbng as the. .trend of 
.modernization is continued. " : 

Cp,ke Ovens 
. . 

" " In additibn to .ore, one of the imp.nrta.utingredlent'~ of.our blast 
furn&ces i ~ -  . c ~ O . k 9 .  ' . -- 

l O  



..... : - ..... .:As~?f~r~the co~e .'ov.ens in the steel industry:, many. are 01d and are 
" de:terioratlng~ bUttthis i~-a situation W.hichprobably will be. properlY 
~hand.led:if ~ime~does,not run oU't too soon, '.~e "f~rst by-produet coke 
oven:was installed' in this .country in 1892:and a lar.'ge number in the 
World War I decadeo .~len these ovens .were erected, it was expected 
:i!.~hat. tlieir.-'llfe Wou~d ,b~ around 15 to '20" years. Thisput many of them 
" beyond; their expected life: during World War II .and the Post~mr period. 
-So,' ;dUring :the"h~gh operations of the 1940"s, when production was 
" important, we foO~ud.in many instances reduced operations per oven with 

attendant increased operating, costs~ loss of.,valuable by.pr0ducts, and 
very excessive maintenance bills, accompanied by the need of m~king up 
the resu]~tant s~ortage by_ using inferior and much more costly-beehive 
coke o " ° 

..... - ' " The:coke oven trend can be seen from the following tabulation, 
showing a summary of by-product coke evens of.iron and steel plants 

, , . . . . .  , ~ .... ~, • - - 

.- AGE OF OAYSKiN~ZING PERC~T- - 
0VE~S .- }~!BER OF P~CE~T OF APA~ ~Y..:~IN .oF 
YEARS ___OV~S. OVE~,TS _ . T./YR,. CAPACITY 

-under6 
5 - i0 

i0 - 15 
15- -20 
~0.-- 25 
25-"& older 

TOTAL 

210~ 16.S 16,531,000 17.9 
2569 2 0 , 2  19,705,000 21.4 
1124 8.9 ...... 162,000 lO.O 
359 2.9 2,6S2,000 2.9 

1295 i0o2 i0,987,000 ll°8 
5238 41.2 3S 177.000 36o0 

12,690 .... lO0.O 92,194,000 .. lO0,O 

You will note the upsurge of coke ovens built in the last 10:~ 
years. However, 51 percent of the ovens are beyond their expected 
life 6f 20 years. Obviously,-this com,_try is facing ahugecoke oven 
replacement campaign in the 19501s. ;.Should a world war be imminent, 
a~program of coke oven building shou~ be given serious consideration 
immediately. 

z 

19 5 

Qpen Hearth end Stee!.Makln~z.Problems .:: }.,, _ .:.. 

Now, in going down this process from the ore to the coke ovens 
-to the blast furnaces, we come next to the open hearths. The open hearth 
is the heart of the steel plant. 

Open hearth steel ordinarily is mad~"from a mixture of steel 
scrap and pig iron from the blast furnace~ Steel, of course, could be 
produce~ in these furnaces with a 100 percent iron cbmorge, as is now 
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done in the duplex process. However. inasmuch as most o£ our open heerth 
steel actually is made :from the scrap and iron mix, it stands to reason 
that a lo0 percent iron chzrge would force us to more than do~ble the out" 
put of ore, coal, and llmestoneo and with it coke works andblast furnaces. 
This lO0 percent iron mix has net been used, because of the iron units in 
the scrap made available each year throughout the country. In other words, 
the use of scrap to make steel in our open hearth furnaces constitutes a 
salvage operation which normally is more economical tDmn the all pig iron 
process, hh~ which, above all, conserves our national resources° So, in 
the majority of cases our steel industry is built around the use of scrap. 
in our open hearth furnaces; hence, scrap becomes ~ very vital raw materi~lJ 

Therefo?e, let us look at the scrap picture. Scrap comes from 

three main sources~ 

lo Home scrap--t~mt generated in the steel plant.--Since only 
74 percent of the steel in the ingot is shipped, the remainder stays in 
the plant, and mos~ of~i~ is in a form to remelt in the open heart h furnaces° 
Scrap so produced theoretically never leeves the plent, and, in consequenqe, 
is known as "clrculstlng scrap." It represents approximately 63 percent 

of the scrap charged. 

2. Fabricators~ scrap.--About ~l percent of the purchased steel 
is returned to the steel plants as scrap and becomes 18 percent of the scrap 

charged. 
~. Steel of the Past.--This is obsolete f~,cilities, like 

discarded machinery, wrecked buildings, old cars, and so on, and becomes 

19 percent of the scrap charged. 

POUNDS OF 
~IATERIAL OF~RGED 
PE~ N.T. INGOTS 

P~O~[T OF SOURCES OF 
TOTAL CP~AP.GE SCPAP C~RGED 
EXCL, ALLOy~S PERC ~,TT 

SCRAP: 
Home scrap 
Fabricators scrap 
Steel of the past 

Total scr~p 
Hot iron end cold iron 
Iron screp 

Total iron 
Ore, end sinter, etCo 

582 
i63 

925. 
IIS6 

87 

122~ 
9_2: 

26 
7 

_& 

4_! 
51 
4 

55 
4 

63 
18 
I,% 

lO_ O 

Total metallic charge 
excluding alloy additions 2240 lO0 

12 
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T~e preceding table indicates the relationship of the various 
metallic materialScharged in the open hearth, it is a composite figure 
f6ral~l the open hearth furnaces in the United States in the year 1940, 
which can ~Se.:consld~,red~ a representative year. 

YOU Will note that "steel of the past" is of significant magnitude~ 
since<~t . accounts for 19 percent of the scrap charged in the open hearth 
furnaces. 00n¢~quently, when ste~l is exported as war material to be 
~eS~oyedor l@ft On fCrelgn s0il, or when great tonnages of steel and 
m~eel productsare sent to the bottom of the ocean, a scrap shortage 
eventually.developat:,h@tisof serious consequenceo The scrap ~vailable 
in war periods is further reduced by the necessity 0f. operatlng plants 
and equipment past the point where •they normally would be scrapped. 

Now,~of course, we could make more blast furnace iron; but this 
sourcels limited by the available blast furnaces, as well as the amoum.t 

~ of ~r0n ore that can be transported to theplants. It would mean more 
furnaces, so.it gets back to our furnace situation. It ~lso gets back to 
our coke oven situation and our ore mine output'. 

So here comes a question. You say, "Well, what can ~e do about it?" 
One thing you can do--and thesteel industry has pleaded for %his from 
befoze Pearl Harbor--is this: Don~t sh~p our scrap out of the country. 
Don~t ship it at any time. 

No~, ere there any other steelmaking problems? Yes, there are-~ 
nonferrous metals. ~hile iron is the baslc natal in steelma~ing, there are 
12 very important nonferrous metals used by the steel industry which, in 
alphabetlc~l order, are aluminum, chromium, cobalt, copper, lead, manganese, 
m~lybdenum, nickel, tin, tungsten, v~nadi~&~, and zinc~ Of these 12 metals 
only two, aluminum and molybdenum, can meet the requirements of the Steel 
Industry from mines within the borders of the United States. The other l0 
must be supplemented, in part ~r almos~ enti~ely, byfoze!~n supply. Five 
of these elements, manganese, nickel, chrbmium,'ti~ ~, and cobalt, must come 
almost entirely from a foreign source. They are very important metals in 
times of peace and even more so in times of war. Their function in the steel 
~ndus~ry is as follows: . 

M_anKanes e " . . . . . .  " : - 

A s  stated earlier in this talk, Sir Henry Bessemer was not able 
to produce a commercial steel until Musher, in 1856~ introduced manganese 
into the metal. Without ~anganese the sulphur in t~e steel forms fusible 
compounds of low melting point, which~cause the steel .to disintegrate during 
heating and rolling. The introduction of manganese fdr~s compm~uds Of higher 
melting point, which are so dispersed In.t~e st~el.that it can b~e~heated and 
rolled to a commercially satisfactory produc~, Hence, m~ng~n:~se i~ very 
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vital to the ~:.akxng of all types of steel. It al.so is used in larger 
percentages, to improve the pb~vslcal properties offsteel .. ..: 

Except for a. deposit in Montana, only !ow.grademang~nese is 
a~ilable in our Country. Not until recently .h~,v~ ~n'ethods been evolved 
• to.eXtraat msmg~nese from some of the domestic ores. Even so, the cos~ 
Of manganese so extracted, excegt from the Montana deposits, would b.e 

.tar. above that brought from abroad. 

The. solution to this mangenese problem is to have a h~ge stockpile 
of usable manganese ore, or to have plants built for wartime operation 
which can extract it from our low-grade domestic ores, or both. 

Nickel 

Nickel cones mostly from Oanada. During the-war, Canada could, not 
meet our needs~ Mines could not be opened rapidly enoughand refining 
equipmentcould not be installed in time, .This led.to the tri-alloys, which 
will be discussed later. The richness of nickel ore has declined conslderabl 

~aring NorldWar II an extraction plant also wes..erected in Cuba 
to reduce a body ofor~whichwas contaminated ~ith small amounts of nickel 
and chromium, Todsy it is standing idle because it ~.s uneconomical to 

operate° 

We again will probably-face ~ nickel shorta{e in case o% war. 

O h r o m i ~ m  

Chromium is us'bd in stainless steel, as well as hest-re~si~tant~ 
acid=resistant, 8nd other hlg.h-.gr~de alloys°- It is also an important 

ingredient in jet alrcraft appllcatlons. 

Tin 

Tin comes from the Fast indies ~nd from B61ivia, Most of it. 
and the best QualltT. comes from ~th~ East Indies. Durin~Wori~ ~ar II, 
Bolivian productiDn was ste~ped up, ani at the s~.me timesome was used 
from st~ck~iles~Electr¢lytic lines also ~ere @.eveloped and. installed 
which, thro~igh electrolytic deposition of the tin, made a more uniform 
coating, end ~ave the desired-protection with a smaller cong u~ption per 

square foot of surface. .:: ' . .  

Cobalt ' 

- . t , .. 

The. quantity used of this element i~ :s~ll, but~ still im~Qrta~t~ 
It is used in the makin~ of.such a rticles,~s cutting tools and permanent 

magnets° : - - .  
:- i~ 
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It sho~ldbe thoroughly appreciated theist, unless nonferrous metals 
are available, we could make few, if any, of our war steels; ~rithout them, 
much of our steelmaking capacity would be useless. Therefore, it is 
imperative, in the interest of national security, that adequate quantities 
0f these essential nonferrous metals be available to the steel industry in 
time of war. One aid in conserving these nonferrous metals in World War IZ 
was the development of national emergency steels, consisting of tri-alloys 
of chromium, nickel, and molybdenum. Since the war these national emergency 
steels have been standardized and are still being used. 

- W h i l e  we are still considering steelmaking problems, let us take a 
look at standard steels. Many people look upon steel as a single standard 
commodity much like a standard automobile model. Actually, steel is ordered 
by chemical analysis, by size, by cross section, by sha~e, by internal 
structure, and by surface finish. These factors can produce millions of 
combinations~ The acreage, the buildings, and the money required to make 
andstore these millions of combinations for immediate shipment would run 
into fantastic figures. 8o, for all practical purposes, steel can be 
considered a custom.made product rolled against specific orders. 

To reduce the number of steels to a reasonable fi~are, standard 
specifications have been developed° The two most widely recognized standards 
are the AS~M and the AISIo The ASS~, or American Society for Testing 
Materials standards, apply mainly to steels used for structural purposes 
and are based on physical properties or q~lity factors other than chemical. 
The AISI, or American Iron and Steel Institute standards, are based entirely 
on chemical composition. They were adopted during World War II and were 
the outgrowth of a numerical system for indicsting chemistry originated in 
1911 by the Society of Automotive Engineers; they were called SAE steels. 
The AISI standards are applicable only to semifinished and bar products, 
as most of the Other products, such as strip, pipe, and wire, often are 
ordered to do a specific Job ~thout specifying the chemical analysis. 

It should be remembered that most steel orders call for less than 
20 tons per item, and few are large enough to make one heat in an open hearth 
furnace. Thus the steel companies mast combine orders to get enough tonnage 
of the same ana~ysls to make a heat of 100 to 200 net tons. With many 
different analyses, this presents a difficult situation to say the least° 
Consequently, by having a series of standard analyses developed, the 
companies have been able to use their furnaces more effectively. Further- 
more~ this procedure is in line with the standardization policy sponsored for 
years by the Bureau of Standards, and employed by the automobile and other 
industries. 

15 
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A t a b u l a t i o n  o f  t h e s e  n o n f e r r o u s  m e t a l s ,  t o g e t h e r  w i t h  ~n 
explsnation of their uses, application, 8nd source of ~upply, i~ 
given below, as published in the Februery 1947 issue Of "Steel Faots. 

Metal 

Aluminum 

Chromium 

Cobalt 

Copper 

Lead 

M~nmsnese . 

Principal Non-Ferrous Metals Used By Steel Industry 

in U. S. 
- ' - - R t q ~ l ~ ' - - ~ n d '  Seldom more t-hart- a -  - 

P R E ~  AR AVERAGE 

Reason f~rr Use  Typical appljeations r~ of World % of World Chief Sources 
production ploduetion " of 
produced ~,nsumec United States 

impurit ies;  aids sur- 
face hardness 
Small amounts im- 

traea rematl'lS, except 
in nitrided, steel 
Tools; mArhineryparts;  " 
stainless and heat- and Inslgnil l-  
acid-resist ing steels cant  

High - speed cut t ing  
tools: permanent  maff- None 
net steel 

30 

Roofing and siding i 40 
sheets, plates 
Sheet steel for  roofing. 
auto gasoline tanks 
etc.; machinery parts  30 

Small amounts present 
in all steels; I to 2 ~  
used in rails: 12t'/c or  
more for frogs and Insiffnifl- 
switches and dredge cant  
bucket t e e t h  

To°is: mm~hin ery Imrts" I 
tubing for  a i r p l a n e  
fuselage 

80 

Tools; machinery parts; 
stainless steels, heat.  Inslgnif l .  
and acid - resisting cant  
steels 

)ruve hardening qUalo 
]ties; more than 10% 
~esvents rust 

a • t o l d s  cuttirff edge 
high teml~.ratures 

Improves elect rical 
• qual.ities 
Retards rust  

When mixed with 
tin. forms a rust.re- 
s is t ing coating for 
steel. Small amounts 
alloyed with steel im- 
prove maehirabil i ty 

Sani tary  cans; 
kitehenware lnsignifl* 

~ n t  

H i g h - s p e e d  e u t t i n g  
tools; magnets 10 

Tools; springs;  ma- 
chinery parts 15 

Galvanized roofing and 
siding sheets; wire 
fence: pails, etc. 

in U . S .  Supply 

40 United States 

"Africa. Cuba, 
35 Greece, New 

Caledonia. 
Oeeania 
Canada. Bel- 

l0  g/an Africa 
Austral ia 

35 United States 

35 United States 

Russia. Gold 
20 Coast, Brazil. 

India 

• 40 United States 

Canada. Woe- 
50 way. New 

Caledonia 

British Ma- 
laya, United 

45 Kingdom, 
Netherlands 
India 
China, Brit- 

20 ish Malaya, 
United States 
United States 

25 Peru, 
Rhodesia 

85 ~ Uni ted States 
I 

Small amounts re- 
move gases from 
steel: 1 to 2% in- 
creases strength and 
t o u g h n e s s ;  12% im- 
r~  *,~'~,' ~."~a? ~-xgh- 
hess and resistance 
to abrasion 

Molybdenum Increases strength. 
ductility, and roslst- 
ance to shock 

Nickel I aereases totlZhness0 
stiffness, strength, 
and ductility. It, large 
amounts resists heat 
and ac/ds 

Tin " Forms ~ . , ~ i ~ n - r e -  
slating eoatin~ on 
steel 

T~..ffi~;~n Retains hardnt~ s.and 
touKhnees at  high 
temperature 

Vanadium Increases strength, 
ductility, and resil- 

I ieney 
Zine J Forms corrveien.re- 

sistinff e~t t ing  on 
steel 

WART] !F AVERAGE 

% of World 7c of Wor 
production productlc Chief Sources of 
produced consume U.S .  Supply 
in U . S .  in U. S. 

35 

5 

Ins ign i f i -  
cant  

40 

27 

5 

oo 

Iaslgnifl-  
cant 

Iaslgnifl-  
cant 

25 

50 

40 

35 

50 

50 

60 

United States 

Africa. Cuba. Greece. ~ew 
Caledonia, Oceania 

Canada, Belgian Africa, 
. Fr.  Morocco 

~ ,  Chile 

50 / United States. Mexico. 

J Australia, Canada, Peru 

]Gold Coast, Brazil, India, 
30 I Cuba 

r 
75 United States 

75 

45 

40 

75 

50 

Canada. Cuba. New 
Caledonia 

Bolivia. Belgian Congo 

United States. Bolivia. 
China. Argentina.  Brazil 

United States. Peru. South 
West Africa 

United States. Mexico, 
Canada, Peru. Austral ia 
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. all~t~4'tim~ito"the..open.hear~h, ~¢p£r%mentand-'steelmaklng•.problems. 
~ :NOw, le~":us !60k at.the next.step, that'is,-the rolling millsand' the 

s u b s e q u e n t f i n i s h i n g  o p e r a t i o n s ,  

Generally.speaking,~%~es~/nits, as now, standlng, will make the 
war:'steel-s. Of. C~ttvse,, Sbm~ ~ chahgesmay, be n~cassary~ .~s/~e, £or example, 
some s~tuatiOhs durlngW~rld Nar~I.' ~etween.Wor~d War I and World War 
~I~the~~c°ntinuous~strip'mi11'~was d~w~Ioped, until WorldWar<II, plate 
mills., rolled the plates used~to construct our seagoing, vessels. Before 
Wor}d"~rll hs.dgone ver~. far~{$~'~soohbecame, eviden$~h~t Our pla~e 
mill capacity was far less then Shad:neededto meet the schedule required 
to provide the many additional ships n.eeded as well as to offset the sink- 
ing by s~bmarines. So ~he strip.mi!ls , originally intended for only sheets 
and str~p, were called ~apon.. But thesemi~ished Been designed to finish 
product:s up"to 8maximum of one-fourth inch, while the shipbuilding 

program called for plates mostly over one-fourth inch to bne and one-half 
inches. Consequently, to meet this emergency, steel companies equipped 
their Strip millsto furnish such plates~ ~I am proud to :say that Republic 
was the first to do this ~ob~ Other steel companies followed suit. Without 
this conversion of the modern strip mil~.,.our @hipbuilding program would 
have been a failure and probsbly the submarine warfare ~uld have been a 
success, - 

Another step, somewb2.~t revolutionary, vms to p~ovide facilities 
to roll gun blooms ' whic~ displaced ./uch.,of:the forgi'hg opera.~ions and 
ther.eforegr.eat.iy aOcele'rated the production:of guns° " 

In case of another wa;r some ~steps £~k_e these will probably be 
needed; but basically the rolling mi.~ls ands: fi~ishin~ equipment, as they 
now..:., stand,. . . s,hould be.. .able. to prod uO~ ~ t~e/'~ st~e!s;:~.f .w~r,~ 

• To digress:a.~om~nt, le~ me S~iythat any.reference tO the Republic 
Steel cQrooration in this.'l~ct~r& is not intend, e@ tO imply that-other 

" ~comp'~ni~e~ ,hove not •'also madegreat and~s" :~gniflcant, Contributions, " I am 
more familiar with Republic ~nd ~So '~ th~ 'few examples ! take from Republic 
are to be considered merely as representative: ~f. ~hat•wasi•done in the 
steel industry as a whole° - 

Th~n w;e come-tothe.:~flnei questions~.. Is,':~here!enough steel 
9apacity ~£or w~rt!m~ ,: an~d i~ ~ e  ~{~e~e~l ' i . _ ~ 4 i a ~ r y  " o u ~ l d i n ~ / ~ n e w  p l a n t s '  and 
facilities ~c .keep ~p wi't~ pea~6~ti~e ~e:eds and, in case of war, wartime needs? 

iI, • , 
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First of all, there is not enough steel capacity for war if 
peacetime production is continued. In fact, there will not be enough 
manpower in the manufacturing plants o9 the Notion to make the normal 
peacetime products as well as material for the armed forces~ Briefly, 
in time of war, peacetime products must be Cut ou~ almost entirely and 
promptly. Then there should be adequ8te steel capacity~for our war 

machine. 

As to building new capacity, i h2ve pointed out earlier in my 
talk that with a steel production of 13,259 tons in 1860,the steel 
industry has doubled its steelmaklng capacity every few{ears until 
here in 1950 it .has a capacity of just a little short of 100 million 
net tons, Looking at it another way, the steel industry has grown much 
more rapldly than the population. This can be ]seen BY the following 

per capita production of steel: 

POUNDS OF STEEL PER CAPITA PERCENT OF 
YEAR STEEL CAPAOt'n, #~09UO~I0~L 

1890 
1900 
1910 
1920 
1930 
1940 
1948 
1950 

242 152 63 
561 3OO 53 
877 636 73 

1,179 893 76 
1,189 743 62 
1,240 &,O17 82 
i, 290 i, 213 94 
i, 343 .~ : 

This table shows that inthe last 60 years steel capacity ~,s 
increased over five~ol = d faster than the population. ~ In other woTd~, 
steel capacity was 242 pounds per person in1890 and ~t is 1,343 pounds 
per person in 1950. That i~ over Eivefoldo 

Furthermore, itis interesting to note that from'~h9 beginning 
of the steel industry we ~have~-zec~rds of only seven y~ard when the rate 
of operations exceeded 90 pe=c~t of its capacity, with the peak being 
98.1 percent in1948, the mihdle of World War !I. Does this n.ct bear 
out the contention of the steel'industry that i~,is keeping pace with 
the steel trend demands of the Nation? 

Economic Problem~ ~ 

Chart 2,Rege 3G.-.While we ~re discussing steel expansion, let us 
consider constructlon costs. New plants completely integrated from-raw 
material to finished product probably will cost from $250 to $300 per net 
ton ,of annual ingo,t capacity, compared to the present investment of $60 
a ton. Interest, depreciation, taxes, and. insurance for new, plants of 

2O 

R $TRSi3TED 



 005 

this type will:~otal from 8 to 13 percent, if we use only 8~percent 
and only $250 percher ton, the fixed charges would be $~0 per net ton 
of annual ingot:capacity. Existing plants carry fixed c.harges of only 
$4.80 per ~e~ toni(8 per~e~t of $60). In other words, if these plants 
were replaced at present costs, they would,carry an extra burden of $20 
less $4.80, or $15~90 per net ton. 

What does this mean? Let us consider the boom years from 1940 
to 1948,'inclusive. In that period the steel industry made, before 
income:taxes, a profit of $?.66 per net ton of ingots. This profit 
would cover only part of the additional fixed charges~on ~ new plant 
and lea~e it in the red to the su~ of $?.54 per net ton ($15.20 less 
~$7.66) or a loss of over one-half billion dollars per year. In other 
words, at todayts costs and todayts steel prices, the steel industry 
cannot afford to build new plants unless there is a very outstanding 
advantage of %ocation to raw materials in one particular spot to 
markets. Think Of it~ This great American steel industry, with one-half 
the ingot capacity of the world and the bankbone of our war machine, would 
go in the red by over half a billion dollars per year at<full operations 
at the peak of prosperity if at present steel prices and present co~struco 
tion costs it replaced its existing facilities just as they now stand. 

Sometimes the question is asked~ Regardless of these construction 
costs, do not tha~ steel companies make ~illions which can be used to build 
plants? This seems like a logical question, particularly so because the 
Government, whenever it wants to make a drive on prices or costs or some 
other economic question, usually brings the steel industry to the public 
"whipping post:~ and applies the lasho Years ago the railroads and then 
the meat packers were brought to the "whipping post" and lashed and 
regulate@~ with many companies'in both industries eventually going into 
receivership; the steel industry is now getting this treatment. 

So i third< a discussion such as this would not be complete without 
some reference to the profit picture° For this purpose, the following 
table, showing the earnings on the net worth (net earnings divided by the 
~um of all capital stock andsurplus), based on data publlshed-by the 
National City Bank of ~Tew York is presented. 

t , . : - • 

You can see, over the ll-yesr period from 1938 to 1948, inclusive, 
that the steel industry stands far do~ the lln~o It also should be noted, 
in this ll-year period, tha$ of the 34 classificatlons of business, all 
showed better profits than the steel industry 83~ percent of the time. 
Even in 1948, which was considered a very good year for the Iron and 
steel industry, there were 22 industries that exceeded its return on the 
net worth . . . .  
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NET ~,~A!~,~IINGS--PERC~T ~'ivJP~ BASED ON NET WORTH 
IRON &, STIg~.L ~I]'~DUSTRY VS OTHER INDUSTRIES 

Relative ranking 
1938 to 1948 incl. 

IU3~'~B=R OF YEARS 

Household equipment 
Textiles 
Office equipment 

J 

Wood products 
Automobiles and equipment 
Beverages 
Petroletunproducts 
Build{ng equipment 
Electr{cal equipment 
Miningand,.quarr2ing 
Paper products 
Machinery 
Chemical products 
Stone. clay and glass 
Prin~ing and publishing 
Hardware ~nd tools 
Misco manufacturing 
Misc. ~etaL products 
Agricultural implements 
Leather products , .  

Foad products 
Tobsc~o products 
Iron and steel 
Rubber products 
C19thing and apparel 
Service end construction 
Railway equipment 
Finance 
Public utilities 
Shipping ' 

.... Class i railroads 
Traction and bus 
Misc. transportation 
Aircrsft and Darts 

Total " 

Percent 

PERCE~:T 
1948 

2 7 . 8  

2 7 . 3  

26.6 
25.5 
2 5  o 4 
2 3 . 7  

2 2 .  i 
2 1 . 0  

20.5 

• .. 20  • 5 

2 0  . 4  

1 9 . 3  

17~7 
17°5 
17.4 
17.1 
16.3 

~. 15~7 • 

t 4 ~  8 
14.5 
14.4 

-: 1 4 ~ 3  

1'4.0 
14o0 
13.8 
i0~5 
i0.2 
8°5 
8.4 
7.6 
5°4 
4.8 
4°7 

,A~OVE " 
s T E~L 

il ' 

9 

ll 
ll 
i0 
11 
iO 
ii 
ii 
9 

iI 
ll 
!l 
ll 

"" 9 

ll 
iI 
ii 

i0 ~ ~ 

ii' 

i0 
9 
8: 
7 
6 
g 

8 

3 
i 
7 

,,8. 

302 

83. 

BELOW 
ST~ E V~ 

0 0 
1 1 
0 0 
0 0 
1 - O> 
0 0 
1 0 
1,0 : 0 
"0 0 
2 0 

0 " 0 
0 0 
0 0 
0 0 
2 0 

0 0 
0 0 
0 0 
"2 1 
~I 0 
I 0 
0 0 

• '0: 1 

8 0 

3 1 
4 1 
5 0 
8 0 

7 1 
9 1 

n. 0 

3 ~0~ 

53 8 

• 15 2 
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In regard to profit, let me state this: The steel industry, 
to operate, must earn a profit. Then it car. return a reasonable amount 
to the people who ha.re invested their Savings in it, and then also .have 
sons money left to put b~ck into the business. The history of the steel 
industry, as well as of bther industries, shows that companies which 
d~notkeepimproving their facilities'and processes even.tually fall 
by the wayside, because they cannot make the product as good or as cheap 
as their competitors. This is a ruthless fact which keeps our industrial 
sy:stem~,Ynamicand steadily mo~ng forward. 

We now have reviewed the problems of the steel ind-~stry from 
the mines to the finished product; but there is yet one important elezent 
in this picture ~hat also should be considered--that is the ~en who make 
the steel. These men are experts in their own line,who have devoted 
their life to l~arnin¢ and sblving problems in their complex industry. 
You men of the armed forces should feel free to call on their know-how. 
Cooperation between the armed'f0rces and the steel industry in thepast 
has resulted in important developments, and serves as a fine example of 
teamwork and exchange of information. As long ss we combine that fine 
cooperation wit~an understanding and a mutual respect for each other's 
problems, the armed forces and the steel industry should continue as an 
invincible team. 

With that statement ~ am concluding this lecture. In closing I 
~ould llke to restate briefly some of the problems facing the steel 
industry, particular.ly from the st~<ndpoint of national defense: 

.Qr.owth 

The steel industry did not begin its real growth until after 
the Civil ~sr. Then it doubled its output every few years, going from 
13,2~59 net tons in 1860 to s capacity of approximately 100 million net 
tons in 1950. It grew many time~: faster tha~.the:populetion, ?' 

• - "r.% 

Ore 

Our p~esent ore bodies are being depleted rapidly. An adequate 
supply of ore must be assured. Foreign ore should be brought in. 
Labrador and the St. Lawrence Wst-erway should b~ developed. Particularly, 
we must • develop our taccnite ores in the Lake Superior region so t~2t 
our country can be dependent wholly on its own ore resources in time of 
war.  . . . .  

.Ore Boats : 

The supply is very tight. Ninety percent of our present ore boats 
are over ~K) years old. An adequate numb~r~'of ore boats in good condition 
must be available. 
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Soo'Locks 

The destruction of these locks could lo.~e a war° They must be 
thoroughly,protected and ore must be me, deavailab!e in case they Should 

be destroyed, 

No.nfer~ous Metals 

.... Most nonferrous metals use~ in the steel industry com.e from 
foreign sourc.¢.s~ An assured supply:~of them is very Important% 

Cpke Ovens. 

Over ~lf of the coke oVe~s in this country aze npw beyond their 
expected life. If an emergency is ~m~ulnent,. an ~ccelerated replacement 

program should, be undertaken° 

Scrap 

Scrap exportations should be prohibitedo Scrap is just as vital 

a source of iron units as the nre mines. 

Steel 8pecifice tions. 

Types of steel should be kept to a.. minimum. 
should be avoided whenever possible-o 

k 

Complex steels 

~arnin~s 

The steel industry must be allowed to earn enough money t~ 
stay moderi and'keep .g~owing to be in a position to do an effective 

job if a national~emerg.ency arises. 

~his:'i:s bu~ land-, yours and mine.%'Je do not ,want-war; but if 
outside forces mske it necessary to defgnd,,Sur land and to preserve 
the institutions handed down to us by our forefathers, let me assure 
each cne of you that, should the cle.rion ca'll sound,;-the, steel industry 
is ready to stand shoulder to should.er with the armed forces"to answer 

that call. 

QUESTIOI~: i gather that:'-the: csustruction of ore boa.ts is one 
thing that you would like to ~ursue% I understand a, lso that t~e s.hipyard 
people are badly in need of business. Why aTenT:t more ore boats be~g 
built at the present time? : 
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MR. RICKAi~3S: There are two reasons. Qn~"~:~S • thhh, although 
we have kept up with the requirements, the steel .situatiOn is tight. 
The second is that,, unless you can show a return0n th~ "investment, 
you can't get thecapital. SO we Just can't afford to build steel 
plarrts, today and we can't afford to build ore boa:ts. There has been 
only:one ore •boat %ui!~.,i n the last five years., " . 

QUESTI0!~: In your 0pinionwill the impor~ati~n of thi,s . 
Canadian and,Venezuelan ore re~ard the research and' development 0n 
a process for extracting the iron from taconite. 

I~. RICF~ARDS: No, !. dontt think so, because the,Bur~a u of 
Hines is working actively on it, and much of the entire steel industry 
is financinga ~evelop~e;~t of it at Battelle Ins~itut.e and elsewhere, 

U. S, Steel--and this is known, so I am not talking off the 
record-,In addition to their Venezuelan operation, has a large laboratory 
in Duluth, where it is .working on taconite. That company is also erecting 
aplant up.on its mines .to do it. 

We are all very actively working on ih, because we:use in the 
neighb.orhood of 80 or 90 million tons of ore a y~ar.; and even with this 
Venszuelan ore" C0"ming in, .the Chilean ore comingin, .and so forth, we 
are stillnot going to have enough° The Labrador ore I spoke of won't 

• produce more' tl~an 10 million, tons a year, and what is lO million tons 
out of 90 million? We need all these sources. 

-Th~ answ~,rto your.question is, ~o"; it 'will not retard our 
research ah~ development oh th@:taconite process, 

-:" . i'. QUESTION: In "Time'! magazine in the latter pard.of February 
:an article was published rega~&f~g'}the turbohearth method,of making steel. 

. : Wouldyou::c6mment on that ~ndlhdi.cate when it may be in operation? 
• : ~-- 0r.~,h&s:it de~eioped that ~r~'~ : 

• - " MR. RiCKARDS: I .  ~ u l ~ : . q ~ ' 4  to answer that by,,sayin~ that it is 
being developed by ,compani~.es other than:.my own..When-I.:.~sked them, they 
said; "We will hsve quite a lot of headaches y'et' .~e.f.or~ :we can get it 
°Pe'm"ating" " ....... " " ....... -'.- ,'i/4 

::" . ..; It is an ingenious:idea. It should helo "oroduction, The basic 
idea is Jt~t ~ke that in the Bessemer procesS. .wi You blow it with air. 
In the Bessemer process {'~ takes 15 minutes, to blow the air through, 
and you convert the iron in~o steel~. In the .open hearth it takes from 
lO to 12 hours. The ide a of the turboh6a~'~h is to fncorporate both 
those ideas and get the quick reduction of the Bessemer and the finishing 
effect of the open hearth, 
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" i think that is going to have a place in,the industry, but I 
do not b~li~v~ it will he,commercial for some time, Wb~at Its f~nal 
economic effect willbe'I tanIt tell you° 

QUESTION~ You brought out the fact t~mt the profits of steel 
now ~re only about half the amount required to amortlze plant replace- 
ment at the current index. I wo~er if you would develop that a little 
further as to,what are the princfpal contributing factors to that 

~condition, As I see-it, one of~th~ components of plant construction 
would be steel; and if there wer~ an Increase in the price of steel 
to increase your profigs,' th&~t would i~mediately Increase the cost of 

y~r construction. 

" MR. RICHARDS~ That is right. 

: .QUESTION: Your othe~ components, such aala~o'r'co sts, taxes, 
" .~,~ and so lforth, hit you two w~ys, They keep .your pr~Tit~s doom on the 
.... 6n~e :side and keep construction costs up on the other° I would like 

to knowthe comparative importance as contributin~ falctors to this ~ 

condition, 

..L~~-: ~"- MR, RI~HARDS: I will try"to answer thato.If:I don~t ' answer 
i.ti~right,.you come .back at me. 'The answer~ .as. I seeit, fs th~.~i 

.... " 'First let us ,aa~"th~'t construction costs are high~ Thatgets 
back to ~hat this gentlemen said about the.mills~ .It is:even worse in 
the construc~iq~...ind~s;~~Y~ ~ Jl~qe..pr~duc~ivlty. o~ : . t h e  co~'s~-rdc-t~on:workers 

- T s ' ~ ' o t  h i g h .  • . . . . . . . .  : " 

I think the chief thing, though, is thermostat, of pr~es~ -~We 
'--'.get severely criticized, about our .prices going u~,.~l~,'Ju~t '''t~lk~d~hb°ut.~ .. .. , . . 

-.. :: thewhipping post. Our prices on steel have not@One ~p'uear ~s much 
~ those of other commodities, While ~n increase in the Price of steel 
would increase the cost of construction of~n~.plant somewhat, it. takes 
oniy..a~out e fourth as much steel to. construct, a new,~l.ant as you would 
~ge~ 6~t Of it annually. As a ruleof thumb I. wou}d.sa~ that for an 

annual gap~gity of i0 million tons it would take about 2.5;milliOn ton~ 
to:~construct it. So that isnot the chief thing. Steel i~ not .being 
priced high enough in spite of wh&t you..rea~ ~ the papers°. That is the 

basic trouble . . . . . .  , ~ .  

°"~at ~ were the other facto~you asked me about? ' "" 

C~GES~IDN: How about corporate t~xes as a barrier to plowing 
money back ~nto plant modernization° 
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MR. PIOHARDS: Yes. T.hat is very true. Our corporate taxes 
t~oday-amount to about ~8 percent. Of course, if we could plow part of 
t~hat money back~instead of peying it out as taxes, it would be very 
helpful. It is qu~te s sizable figure when you look at what the taxes 
amount to. The Goyernment is getting a big chunk of our earnings. 

But you have, to face this situation as it exists, I donTt think 
~ : you are going to see construction prices go -down a great deal. You can 

loo~over the" llst Of construction costs and see what I mean, • They have 
~en high and they,are go~ng to be ~Igher. 'In~epressions they may 

• reduce.some, but.eventually b~ck they come to ttha.t llne. I jus$ SAy 
We;~are hot;igettlng enough money-for our steel~ .You take the other:34 
industr~es'.In th~t'table. YOu seldom hear snythlng said when :their 
prlces.gc ~p, But let our prices go up and we .have half the~.industry 
downhere in Washington getting raked over the Coals° 

: " ' ;  " ~  :~UESTION: I .~..~e seen figures from time to time which indicate 
that t~he-steelIndustry~Is operating at greater than lO0 percent of 
ca paci;ty, What is.~the basis o~ such figures? 

HR. RICHARDQ.:... I will tell you how that' happens. We figure the 
operations based on those of our open hearths° We always have more 
finishing operations than open he;~rth, You have to make the steel before 
YOU can fabricale .it. So we. flgure our percentage..o:f ope.ratlons on our 

• o$)'en hearths, 

NOW'i what h~.ppens in the open hearth is a chemical reaction° 
We can control it up to a c ertsia point, but God Almight~has most to 
say about how fast it is go.!ng~to take plsc2~ The f i'gures that you. see 
are an average, based on certain conditions of the met~is~and other 
mater~als that go"Into the open hearth operations, 

Another factor that comes in is the matterof rebuild, A 
furnace, after what we call two hundred heats, which would be about 
lO0.days~or somethlng[less or more, has to be taken down for rebuildlng~ 
Th&t rebuild will take tha~t furnace.out of operatlcn for four or flve 
days or even as much as a month,-..So we :fi~ure on the average rebuild 
time%~On.6e ~n a while you get a period ~here you are off the average, 
It Is like a game of cards; once in a while you get a good hand~ Once 
i na whips we have more furnaces .In !operation than usual, 

Then again the weather ~nd tradition, come into it. You will 
always find that March is a good month in the steel Industry.. When you 
are thinking of output for the steel i~dustry, the steel man's month is 
March. If he wants s necord,: if he wantsanything, he goes after it in 
March. In addition, In aur l~tlcular plsn~ we base ourvacation pay 
on the e~rnlngsin M~rch, and you ought to see the boys go ~fter it. 
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QUESTION: I get the d~stinct impression:from ~,iI you:have~ said 
that you thine it is inevitable that steel prices will here.to rise in 
the long run~ Would. you care tocomment on that and !ndlce.te'.whether " ' 
or not ypu can see any possibilities, such as techH01og~ica!,deVei~opments, ~ .  
that might offset a rise in steel prices. : "' ....... • 

MR. RIC~RDS: I know Of nothing de}inite about steel prices going 
up now. All I can say is that, if .the present ~ prices of other things keep 
up and if pre{ent costs keep up; and.'If the steel industry ~s:going-to 
continue to develo9 inany degree comparable to the way it has been 
develdpin~--7,O00 perceht 'since the Civil War--we Will haveto have more 
plants ev4ntuall2, an~we can' t g@t them unless the price of" stee2 goes 
up. But I know of nothing in the plcture ,that would sugges:t: it is going 
to happen right now . . . . .  

QUESTION:I I am assuming that the steel industry will continue to 
expand. If it does continue to expand and the pric,es"of construction 
materials continue at their present level, how can it be otherwise than 
that the price, of s.teel will go up~ :. , .  

MR. RIOHARDS: Construction cost must go d0wn orL:stpel prices 
have to g6 up° Otherwise who is go%ng to put money inta a business to 
build a new plant if they can't get their money'back? . . . .  

YOU he~r rumors about plants being erected all oyer the Countr~. 
There is only one such r~mo~"of plants• that the steel corporations are 
g0in~ to build thatyou can put any credence In, and Chat is the one on 
the east coast. • I have no authority to say this, and I don:t know the 
real reason why they can afford:to ~uild that plan%, except.that itis 
going to be in a very concentrated market, for one,thing; and, foranother, 
they,are going to.bring in this Venezuelan ore, ~hich is very, very fine 
ore, There is ne~ going to be any tall haul of ore to that plant." They 
are going to, get it right along the seacoast° That might:make it possible 
to build a plant in that location;,-but, basically speak!mg,.building new 

plants iS not in the c&rdso : ..... .. 
• " '* L "" "" " 

I see a number of appropriations being msde,~ ~nd:~ a~ I say, we 
will keep the~%ndustry going somehow. We ~ave-'done it in t~e ~a@t and 
we are going to do it again@ These things will be worked out somehow~ 
But ~any appropriations get kicked out these days because wheff~a ~ompany 
see the cost of the equipment and then.figures its return on the 
investment, it decides that it can't afford to bail&~ Of course, t~h~t is 
&lso probably ~rue of a lot of other Industries ~ right now° 

" " QU.ESTION: Sir, qui-te asi:de from the desirability of increasing 
your total ore-carrying capacity, I just ddn~t understand why these ore 
boats that you speak of ought to be replacedo ,It seems that they are 
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doing.~the JaB~ow~ ;~As long as the companies are in,the •black in spite 
of ine~reas~£ng'malntenance costs on those boats, it is economical to run 
them, more economical than to replace them. When the maintenance costs 
~on~,:these_;boat~get ~p ~o apoint where ~hey:putthe'.~ompanies in the red 

..... ~a~d~threaten ~o put"t~em out of business, the bests will be scrapped and 
replaced by others. I .daresay that the law of supply and demand will 
b~!ng ~hat, about. Therefore it ~seems ~o me we ought readjust our ideas 
.~::~ow !~ng,~these :s.hlps :rO~ht t~•laS~j Perhaps instead of saying they 
~ough~ ~to :!as% ~20 {yea rs, :we~ ought to ~ say they should la s:t 40 years. 

Y~R, RICHARDS: Csptaln,. I am:not going to argue with the Navy, 
heca~e.~yo~knOwmore about ' those thingsthan I do, But I do want to say 
?thi~,-werd re~ched me a few days aga that flve,ore boats have just been 
Ordered out of service because they are too oldo Those boats are operating, 
but they will have to be taken out nevertheless. 

~:~ agree, Qith you ,~hat-the age of t\he boat is no:t the only criterion, 
. ~boatmight be 'lO0 yearsold: but, If ~t iS mslntained and certain things 

about it are satisfactory, ,It should be-able to run. But our ore boat 
situation is very tight~ .A lot of the boats are old. If anything, they 
ought~to be ~dded to.- A~;I have tr~e~ to point:out is what problems 
we wi!!:have if we should go to war, smd our ore bests will be one of the 
problemS. 

...... ,:" Q~STZ°ON~ • I would like to ask about your theory that steel prices 
will have ~o go up. Undoubtedly you have your reasons for thinking so, 
;;andi~youare closer to the situation than we areo But do yo~ thlnk that 

, everything must forever be going up, or do you think some day people will 
come totheir.senses and level off? 

MR,,P~CHARDS~. That ~san economic questidn. Personally, I would 
,rathe~ see~prices go down. I think we woul~ all be~better off if they 
should go down. _ 

Let us Just take Insurance as an example, I guess you all have 
llfe insurance.- I have be~ trying to buy-what I could over a number of 
years. I look at some of the policles that I bought 20 or 30 years ago 
and~-l~try to figure out ~t-my..wife~is'going to beable to do with that. 
money, I:t doesn't look .like th9 same plctur4 at all any more° :As prices 

-.go,up, ~ I think it hurts everything lik~ that..": 

..... :,,I personally feel, and I think everybody else does, that if ~e 
could hold everything in bala,nce, ~ it would b~~ iotbetter.. /But. every- 
-thing would have to go down, ~gth w8ges and pric~s. That would certainly 
Pro~ect~y~ur investme~ and your:saving~ better t~a~ tO h~ve ,thlngs always 
going up,: 
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• '. : ' -~"  . Q u E s T ! O N  I . I s . ' t ~ e ~  : ~ n y ~ c ~ n s e : ; ~  i n  . y o u r .  o p i n i o n ,  o f .  t . h i n g s  

. " . . . . . . . .  • -. . . . .  : v . ,  t " ~ ' : .  ~ h 
: . . . .  going '~. down? :, . . .  o • ~ . .- 

• " "'' ,.MR, RIICHA..~DS'~ Well ~, "b.l.!: l".~a~ve ,to,~ s~y..about that ~s ~[his--we 
have had a period of" pgospe~i"ty £~9: Zor<:e~ight, '. nine,, or ten .years; that 

• .c~n[:t ,ke@p,,up f~rev, er. That is the longest prosperity period we~mve 
: -~ : ever had, .'going 5a6~[..t~"th~: Rev~lh:tibnary Mar..'We are.Lgoing to get 
" ~ . softer periods, sometime; t~ere i'S"'no :'aues:tion about that, You don ~ t 

have $o be an econ0n~ist or a"#r6pHet"t8 say:that.. Tiat is just co,~unon 
sense. When th~..~ happens, prices ust~lly come dovnUo 

$ , . . . .  . . 

'- .z';- .- " .:.' W.e,had a dgpression not so very long ago when prices Went down, 
.... ~"~ .:~ ~:: ~d ~wa~es. andl salaries we":nt dbwn"wi%h ~kem., ,If-we ..should hit another 

"" _ . t,en~ to. go d0w~ it.wili make a difficult :' ';:: ':,~ri.~d. ,of d e.pr~ession, and pri'c"es '"" ., 
'" ,: ~ituat:i[bn ,if .the rate of: PaY •stays up, - :" ::'~,: .... 

...... -;v .., :" Soi-.think there ~ili be a :.tendency:for prices to. come down at 
some time in the future. Whet tl~e~ will do over the long-time trend I 
don ~ t know. You generally have one of these hills and.. valleys affairs. 

....... . The".~re.nd now..h~s beg n f~r a long time upward° I think that is bad. 
, : .... [ .I thi.nk .~ i s bad .for the" £rehd .'tO' Meep @o.%ng ,tip. But what are you 

• "° ~:~'-.going ,.to do? Yoh have to keep', ev#rythi/g in .balance. j, 
• ,., ,. ., • . . 

Q U E S T I O N "  You have ansv,~ered" moat'.of my. ques.tlonls pertaining 
to the mobilization plonni£@")by-t'he.(steel ~.i.ndustry andb~ve enumerated 

.... all yot~r problems, I am wondering whether, in addition to that, there 
: ° " 'i~s mnythln{ that the G0Vernment..cottldi do: that would assure .the effective 

and timely ut'iiization of t.h~"[teel, ind.hs,t.ry f.0r: war prDduction. Would 
you cover that side~ , .  . . , . . .  

MR, ::RICKARDS', I ~ve p.0~nt:ed out ,s.everal prgblems where you 
: " " -could. help... I havem, en~i.oned the So0 Lock~ ,l he~e t~ike:d .. about 

: stockpiling, ..T,hings.li~k~..t ,b,~;t. you men could do:, .. . :~. 
. ~ . .  : . , . • .. , . . . . . .  ( .,' ; " . .  : . . : , .  . . . . .  ~ . . . . .  : 

~urther . ~ h a n " ~ h a ~ .  ' the': armed fcrces'have cemmit[~e s~ , that contact 
the industry from timeto %i~e.]~:"~".kn'oW'they.:,co~.e ~o our. p!~nt and talk 

-" :::: ' ' ~o ,~ our metallurgists.. I think that is c~rt~inly fine, ~ecause we see 
: ~o.ur problems a, Dd .YOU see ours. L .:th~hk- the- more y.pu do of that the bette~ 

.... ' " " .QuEsTi0N~ ' ~r:e .t~er~g ~.'ny-fogeseea-ble .~.~over.nme~-t re~lations that 
would be necessary to Make ~/e .m6biiZzation...e.f:fective,. ~b~ntrols or thst 
sort Of thing, which should be prepared now? And d9 y0,~lthink that is 

nec e s sary? 

Z0 
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MR. RIC~J~RDS: I do think you ought to have your plans all ready 
so you know what we are going to do in case there is a war. I think plans 
like what plants s re going to operate and what are not should be worke& 
eut pretty c~refully in ~dvsnce. We ought to do that promptly. Things 
like the Controlled M~teri~ls Plan, that we had at the end of the last 
war, could be worked outo 

We had some bad situations the isst time that could be avoided 
by planning in advance. For instance, we would be told in April that 
there is a job that would have to be shipped by the first of September, 
and then we would find out t?~t the equipment we needed to do that job 
wouldn't arrive until the following year. Things like that made it 
tough. You can plan to avoid situations llke t~t. There are s lot 
of things that can be done on that kind of plsnning, 

I think we made grest improvements as the w~r went on. We learned 
how to do that job better. 

One thing that should be studied very carefully is w~hat production 
to shut down on if a war should come. We continued a lot of po~cetime 
production pretty l~te in the war. Of course psrt of t.hat ~as due to 
~ettlng t~ war mschlne ready. But you men know a lot better than I do 
that in the next war we are not going to .have much time~ 

MR. BAUM: Mr. Richards, on behalf of the College I thank you 
for ~ very fine lecture and most informative discussion period. 

(30 June 1950--650)S. 
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R E S T R I ~ ~  ~o~";~ 
CF~ I~T 1 

RESTRICTED 



RESTRICTED 

0HART 2 

00MPAP~%TI VE ,.GONSTRUCTI 0N COSTS 

INVESTIGATION PER N. T. OF 
~-NUAL INGOT CAPACITY 

INTEREST, DEPRECIATION 
TAXES £SD INSU~CE 

FIXED CHARGES 

ACTUAL PROFIT BEFORE 
INC0.ME TAXES (1940~1948) 

LOSS 0N NEW FACILITIES 

MAY 9, 1950 

PRES ~.I~TT 
FAC I LI TI ES 

$60.00 

$ 4.80 

NEW 
INTEGPJ~TED 

STEEL PLANT~ 

$ 250. O0 

8¢ 

$ 20.o0 

ADDI T! 0NAL 
COST 'ON 

NE~ PEA~TT 

$190 o O0 

7.66 

7.54. 
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