g

) 1983
" THE sPEEL INDUS ”"RY-—-II'S GROWTH. AND PROBLAM
7 Aprll 1950
ccmmms R .
 '< c T e P 4- 3 'Page
;IMRODUCTI'ON;Mr. 4 E Ba’um, Member of ‘the Faculty, ICAF 1

SPAAFE$n~Mr. B, M. Richards, Vice President in Cnarge of

Planning and Development Republic Steel Gorporation........o“I

G'ENE-BAL DISCUSSIGN . ci;o.c"oo.o [ ..;" ........ ’ . .y te o s seore 28
cmRTS'—"‘Numb.erlel“......’..‘.'e--'.»qf.'.:;.....¢. e et bk s s 00 a4 Lo e s s e e - 00-0;33
'Nﬁfn:ber',Z.'--~"_-'.--..v.-“...’....::..‘..v.--...‘..-'..'.......’-‘g';-"bf-ov.c'35

Publication No. L50-125
INDUSTRIAL COLLEGE OF THE ARMED FORCES

Washington, D. Co

R

F{“T’"\ “"t’(*”' T‘"J?T" )

S




19¢

3%

=
i
i
5%4

Mr. Barl Morgen Richerds was born in Reading, Pennsylvenia on
16 October 1892. He wes aducated at Bugknell University, B. Se
in Hlectrical Enzineering, (Suma Cum Laude) 1913; M. S, in 1919;
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-~ TEE STEEL IFDUSTRY--ITS GROWTH AND PROBLEMS

_ 7 April 1950 .

; - MR. BAUM:'. Gentlemen,. the steel industry forms the backbone
of our national economy. It has mede the Nation a ‘leader in world

affairs. One of the worldtls foremost producers is the Republic Steel

- Corporation. This morning ite Vice President in Chars of Planning and

Devﬁlopmeﬂ€~willfspeak-to'uS'on<the timely -and important subject, -

. "The Stéel‘Industry-ItS'Growth:and Problems." It is my pleasure to

intnodupe“Mr.'Earl-M. Riéhards;

- MR, RICHARDS: Mr, Baum and members of the armed forces: It is
-& - real honor and pleasure to be here this-morning., I think that is so
because%this{organizationrdid“a;Verynoutstanding‘job during World War II.

L As T underStén&;aitiis>widely*recognized»that‘the men in this group are

ispecislly gglected men from the service all over the United States, and
that you have the highest renks 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 16 you about the steel
industry, - o el e : ' S

- The scope of steel is so wide that my remsrks, of necessity, will
.be limited, first, to a few highlighte on ite development, and, second,
to some of the present-day problems confronting the industry, particularly
from the standpoint of national defense,. '

- v - Iron and steel are of ancient origin. 'Théy'were"known and used
long Before ‘the time of Christ, In fact, iron goes back to prehistoric
timese -+ o po B S AR

Since early times, conguering-srmies have used iron ‘to their
advantage; - The Assyrian forces, at the height of their grandeur, about
705 B. Ciy were the first known armies to be equipped with weapons of
iron. ‘Subsequently, in 507 3,'C., the Etruscan King, Porsena, after
defeating ‘the Romans, prohibited them from using iron except for

agricultural purposes.

~_~'In our own country, the firet successful iron enterprise was
established in 1644 st Saugus, Massaghusetts. - In ‘spite of the need.
of the early colonists for iron, production was small because of
restrictions imposed by British colonial policies.  In 1750 England -
issued an injunction againét,any new iron works in America, as well
as forbidding the construction of any finishing facilities for iron.
These restrictions may have béen responsible, in some measure, for
four iron masters signing the Declaration.of Independence, and 24 men,
identified with the iron industry, being promiment in Washington's
armies, ' o . : -
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As Comparéd to ircn, steel, on the other hand, is first;_
mentioned about 340 B. C., during the reign of Alexander the Greéat.

The steels of antiguity were of two kinds, mede by the cementatlon
and the:crucible processes, In the cementation process, iron bars were
packed in materiel containing carbon.and heated to a yellow heat, so that
the iron, without actuelly melting, absorbed sufficlent carbdon, The .

crucible process consisted of melting wrought iron with carbon in & small

contéainer or cruéible in which the molten metal absorbed the carbon. The

_production of these steels was very 1imited, being confined mostly to

springs, swords, knives, and sinilar items. .-

 During,ﬁhe Middle Ages these processes seenm to have disappeared
from use, : They were revived centuries later, when the cementation process

“resppeared in Belgium in 1600 and the crucible process in England in 1742,

For centuries: the output of these steels dragged far behind iron.- However,
in. 1856, less than 100 years ago, came the seeds of & new Pprocess, and
with them a new expensive era for steel. These events were, first, the
disclosure by Sir Benry 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 Mushet to make

the Bessemer process practical by the addition of manganese after the blow,

;therebyrproducing.steel.n William Kelly, of. this country, -some years

earlier originated a process similar to that of Bessémer, but Bessemer's

nane became identified with the process,

Other developments followedwshortly.i.ln 1862 Siemén? attempted
to make steel on an open hearth with his regenerative furnace, which he

. had previously developed for glass melting, In 1864 the Martin brothers

of France were successful in meking open -hearth steel from a scrap pig
iron mixture in the Siemens type furnace. ‘

- During this ssme era, alloy and éiecffiQ;furnéée-éteélstére also

originated and developed. Alloy steel had its beginning in 1820, when

Faraday and Stodart, through their investigations, made alloys by the
crucible process from wickel, chromium, and rerer metals, for better
cutting tools and steel for reflectors; but it did not experience its
real growth until the turn of. the present century. “The electric furnace,
on the other hand, was originated in 1878, when Siemens built -the first

‘unit of practical importance, and four years later succeeded in melting

20 pounds of steel in it Inl886;Hérou,lt-f_dev,eldpéd‘hi's?electrib'furnaceF
which is the basic ‘design for our present electric furnaces. .

. 'Since these-hew:method§ 9f:prdddcing steéifwére'oﬂlyfiﬂ'?heir
develcpment stage during the Civil War, that war was fought with iron’

rather than steel. In 1860 the iron produced in.the United Statcs was
919,770 net tons, and steel was less than 2 percent of thig. amoun¥k,
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that is,'only 18 259 net tons. In fact, in 1868 the niddle” of the ,
Civil War, the steél production was only 9,044 net tons. 4# a matter
of comparisen, the- tonnage of this entire Year was produced'in this
,jcountry during World % ar II in less than one hour, - _ﬁ*

ey After the Civ1l War, however, the steel industry arew by
geometrical proportions, in the followirg ratios- 1 2. 4, 8, 16, 82,
m‘64, 128, and so on. I

. Startlng An 1860 with a steel production of 13 259 net tons, .
,the following table indicates the rapid growth of the steel 1ndastry
in the United StateS°

| STEFL PRODUCTION  ELAPSED YEARS

- e INGOTS & CASTINGS  TO APPRCXIMATELY
(IEAR - (WET TONS) DOUBLE DRODUCTIQN
180 . Tz , 259 ’ -
. lges. C 30,000 - 8
.ig7vo o 77,0@0 2
. 1872 o 180,108 2
B - R 436,575 3
- .lsve " 819,814 3
o.lser 1,778,012 3
1887 0 B,729,760 ‘ 6
ls97 8,015,793 - 10
1%02. .. 16,740,920 - 5
o l9iz = 35,901,459 10
©1%29 . | 63,205,490 17
1948 o C88 640, 470 - . -

Thus,‘ln a. matter of nearly 90° years, 1860 to 1948, the increase ;
in steel production was almost 7,000 percent; and now, in 1950, we have
. an ingot capaclty of nearly 100 mllllon net tons. per year, to,be exact
”99 592 800. e , ,

. ;T"ls expan81or of steelmaklng capacity brou nt w1th it not only
the ﬂany problems of vést increesecs in physical facilities, ‘but also the
;tremendous task of, financing.; The fact that in 90 years our annuul stgnl
capaclty has grown to 100 nillion net tons specks well of "the m@n wno»
fatbered our industry, as well as the system of frpe Pnterprlse that

v encoureged its. growtho ‘

You nen of the Prmpd Fo*cas, who in World War i1 had’ to increase:
the size of your units many times over, can appreciate the difficulties
that the. steel industry faced when its facilities’ experienced such &
tremendous vrowth. ;
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". While we have been discussing steel reaching the 100 nillion: ..

net ton mark in 1950, 1t is particularl; intereating to note. tnat,,.g S
since 1900, three types of steel have eyperienced a ph@non@nel growth
~and two have declined. The three that have grown are open hearth, ‘

- alloy, and electric steels; those that have declined are Bessemer and
crucible steels. It is 51gn1flcmnt that the three types that have grown
are nade by processes which pernit better quality and closer controlled
specifications, Crucible steel has declined Yecause’ of 1ts high cost
and insdaptability to mass production. Bessenmer steel hss declined
because of the limited amount of the type of ore required, -and, chiefly,
because it hecame a specialty steel since the processg. di& not-have the
flexibility required to meet the veried demands of chenrstry and ph;smcal
propertles. wh

" The productiqn trends of these various sEeels can be seen from
the followlng comparisoni o

&

l:’ROl'.‘lUu':’».'IQ"T OW I’\TGOTq AND/ STEEL FOR.CAS”IVGS
(net tons)” .

YEAR OPEN FEARTH BESSEMER ggggmm" ¥ aproyse  ELECTRIG  IOTAL
1900 3,805,911 7,486,942 '112,629 Wot ovailable 5,446 11,410,928
1910 18,485,050 10,542,305 136,979 ( 635,957) - 61,975 29,226,309

1920 36,592,522 9,949,057 - 80,937 ( 1, 859,,527) 566,370 47,188,886
1929 .54,155._,.235 7,977, ‘210 7,442 ( 4,432,071) 1,065,603 63, 200,490
1940 61,573,083 3,708,573 1,024 ( 4,965,887) 1,700,006 66,982,686
1944 - 80,263,953 5‘.,039,923 25 (10,633,086) 4,287,699 89,641,600
1948 79, 340,157” 4,243,172 o* (s

481,114) 5,057,141 88,640,470

*Included with electric steel_«practically nil,.
i**Included under opeﬁ»hearth and electrlc furn ce~~memqvendum onlyo

: , So herea w1th thls &eneral history ‘behind qs, we ﬁre 1n the y@ar
1950 with approximately 100 million net tons of ingot gapacity .in this
country. How much is that? It is over 50 percpnt of the ingot capsc1ty

of the world, That also was true during World Wer II, vhen 4merica's

1ngot produotlon exceeded that of our enemles plus that of all.our allies,
In fdct my swn company,: prublmc Steel. Ccrporqtion, alone had an ingot .
capacity approximeting that of the entire Japdnese Empire at 1ts peaks,

To illustrate further, this country ‘produces in three months as much steel

- as the annuéi productlon of Ru531a, ‘the second largest producer* in one
‘month as much as the annual produvtion of Francesy and ip ne week as much as
‘the annual production of Sweden. In fact, the xmqreasa ;n QaPaG*tV in this
country in the last 10 years hes been greater than the'ta%ai __esapt steel
-CaP@Clty of all Great Britain, the third lar st prgduq\

i A

, Y¥ow, how is this bonnage consuned? Beer in mind that only 74
percent of the 1nbot is shipped to the trede,‘@o thab an ingot Qapacity
&
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of 100  million
74 million net

o Aitomo

‘net’ tons means a shipping product capacity of épprOXimately

r /fons. To.be specific, in 1948 the 65,973,138 net toms of

-

tive, -

¢ distributed as followss
OLasSTRICATION -

‘Jobbers, deslers

1 | © © NETTONS  PERCENT
, and distridutors 11,405,749 - 17.3
. o 10,220,982 15.5

' .. Construction, ‘incl, maintensnce, 7,277,018 . - 11.0
©-Containers’, .. ~ e o E

- Bail tremeportetien. . ¢
ery, industrial equipment *

: ~“Mépﬁiq

ands tools ",

Contractors pr

A1l ot

. | In Qha
that questions

her .

T 4,
oducts © ' T gsov,977 © B,
R LA : 10

5,302,378 - - 8.0
5,225,536 7.9

3,188,718

20,844,786 - 3

CBotal 85,972,188 " 100.0

t @5rﬁ Qaélﬁﬁis'éteelvshippedi The following table answers

- IYPES OF PRODWCT

NET TONS PERCENT

——————

. Sheet and ‘strip (Rot and cold rolled) 19,74%, 328 . 29.9
Bars (hot; ‘cold, ¢arbon, and elloy) 11,348,062 7.2

(sherred end gniversal)

»:. - 'Pipe and ‘ubes

7,000,199 10,6
| 64881,549  10.4

‘Wire end wire products . . ‘4,011,142 7.4
- Tin and ternéplate = 3,952,200 6.0
‘ “ 4.5

© 'Rails and-
-« 411 other

;TbtelfF.

accessories = 2,963,803

9,172,845 ~ _14.0
765,973,138 100.0

N

_ Now we come to this question, whére is thig steel made? The
reply is conteined in the answers to several other questions. Where .-
is the ore? Where.is the copl? ‘Where is the population? Where is
the1center‘ofrprodugti§n;of'éﬁeeI? '%heré'ié‘the’qeﬁtef of consumption? .

(Qh&“ rt. 1, page

. 33, )

<

. Ore.~—Approxinstely 82 pérééng of the nre produced ifi:the United
rom the Ieke Superiny region, the Mesabi Range, '

States. comes. f

- Coel.—-dpproxinately. 87 percent of the cosl piodiicsd in :the United

States ig mine
end Ilinsis,.

d in ‘Pe

nnsylvania, ‘West Virginia, Kehtucky, Ohio, Indiana;.

3 Population,~~Thirty-three percent of ‘the population of the United
States is in the belt between Pennbylvania and Minnesots, comprising -
Pennsylvenia, West Virginia, Kentucky, Ohio, Michigan, Indians, Illinois,
Wisconsin, and Minnesota. In this same belt is also the geogrephic center
of ‘populations It is close to the Indiana-Illinois border, -

5
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boundary in Indiana,

. .Steel Production,—-The gengraphic center of the production of ‘steel
commodities is in Ohin; and the center of consumption of esch commodity,
with the exception of tin plate, is also in Ohio or jgstjaéross itS‘Western

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 prdduction
and consumption of all the major steel commodities;, This same area also
produces 44 percent of all the Wation's manufactured products of all types.
Just as the United States, with 5 percent of the world's land and 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 33 percent of its population, produces approximately 75 percent

of its steel, Think of it! This relatively small belt, covering three-
fourths of one peércent of the world's land and containing about 2‘perce§t
of its population, produces nearly 40 percent of the steel output’ of this

~entire globe, '

This same remarkable sres, 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, an energetic people, Nature has caused

“these zreat operations to be located in this relatively small area, and

it wouid be economically disastrous to place them‘elsewheree

1 have dwelt for some time on this point beceuse in the armed
forces' plans and programs this physicel setup must be recognized,
Advocates of military protection and of the desire of the Government to
distribute work over the Netion 'arsue that these industries should be
scattered across the land heyond :this belt, It should be thoroughly
understood, however, that such procedure would be unsound economically
and could be possihle only with continuous and sverlesting subsicdies
from Washington, substantially increesing the. costs of production and
obvicusly curtailing our standard of living, : B

‘At this point we have envered the first phase of .this talk,
that is, a review of a few highlights of the stcel industry. from earliest .
times up to the present moment, We are now ready to discuss the second
phase, and that is some qof. the present problems confronting the industry,

particulerly from the standpsint of nationel defense. ‘Qur problens are

your problems. So, let us consider these problems, strriting with the ore

‘and following through to the finished product. Thet will give us & logical

procedure,

.., Ore~-Two world;wérs were fﬁught-withiore from the MeSabinange
in Minnesota. The end of this zreat treasure is in sight. The days of.
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y-baking £rom center of the pits ere nearly over, and now ip many cases:
oAtds akmatter of scrapinﬁ the edses. Some companies may be able to
. cpenate there as long as 20 years, ‘but others ney well see the end in’
‘a much shorter time. You are not going to be able to fi ht your wars
va1thout steel and to have steel you must have ores .

CoFne The ore tc which I rOfer is that which is econnmically usahle, f
known.as merchantable. It contsins approximately 50 percent or more -

. ooodron in. its natural state. This ore back through the ages was rach' leaner,
;,approximately 25 percent iron. YNatural forces acted upon this gre to

Lconventzate it to its present 50 percent or higher iron content. However,
~..there are billions of tons of the orizinal 25 percent dron ore, known as

‘-;rtaccnite, still there. But here is the problem-—we don't know how to use

“Fit‘ Ve haven‘t found a-way to use it. Thet 1s & very serious problem.

~1 The Governnent is wcrking on this prcblem and the steel indusbry is working
: VOIJ. ita T ’ - . R -

There are twc types af this ftaconlteo one attractea by & mabnet
.like.a piece of steel, known as mavnptic teconite; the other, the pre—
o ominant type, is known es nonmagnetic. The Government and the steel
g;ccmpanles are working feverishly op this prcblem of producinb from these
ores a:usable product for cur blast furnaces. The. an is 1o concentrate
.the ore that is, to eliminate enough of the impurltles ta make it a -
nercharitable ore of 80 percent or greater iron egontert. The solution to -
the magnetic taconite problem 'is in sight; but with thevrreat tonnage of
nonmagnetic taconite, the solution seems further awey. After the Answers
are found, there remains the financial outlay. The expenditures for most
of our mines were made years ago, when a dollar went a long way. But
today, after we find the answer tn.the taconite problem, the outlay.
needed to develop these taconite ores to supply the whole steel industry

Pprobably would be. in the nelghborhond of the tremendcus sur af 2 billion
dOll&rSo

A,;n the meantime the search for ore has been carried to. all parts
of the world., A larze ore body has been located in Canada in the’
Provinces of Labrador and Quebec about 350 miles north of the St. lawrence
River.. This ore is tn be transported by a proposed railroad to Seven

;g-.Islacds, at the mouth of the Moisie River near the Gulf of St. Lawrence,
© - and then by a. conblnaticn of water and reil movements to existing plants.

.. The proposed St. Lawrence Waterway woulﬁ facilitate the mcvements of thls
OTe: tc the Grest Lakes, : S :

Ip °dditlon, larqe Yodies of ore alss have been located and are
beinb developed in Venezuela and Liberia. Other ore badies have been
~ found, but little cevelcped, in Brazil., For. years subst&ntial quantities
:3have come fron Ghile, : L ,
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,1t mist be concentrateﬁ.

" But what will be the position af this- cnuntry in time of war. if
much of our ore must come by ocean vessel? Based on . past. experience ith
ubmarines, our cﬁuntry could be in a very precerious militery p051t10n.
From & national security standpoint it is' most urzent that-enough of our
ore mines and concentrating facilities be developed and be Held available
in Worth America to serve the entire Nation in time of war. .This includes
corcentratlna facilities, because this tacﬂnite. wh@n we Inow h“w tu use

Ore Boats _
The ore, in nearly all cases, ds carri fed from the Lake quporior

regiaﬁ in what are known in the steel industry as ore boats, althaugh
techrically they. should be called ships or vesselso : :

ASSHMiug that the tasonite problem will be salveﬁ anﬂ the Lake
Saperior region will be a large source of ore supply for many years, how

about the lake boa't problem? Ore boots, during thé war.and subsequently,

have been a bottleneck, All Cesnadiarn boets possihle have been used to
supplement our own ore fleets, Bven sn, in several recent: Jears: there

i,'was grave dqn ger of a curtailment of steel oncrations because of 1ack of
~floating capaclty,: Onlj because nature was finu in pernitting an early

‘, opening of the naviaathn season was this *rouble avoided for several

years, However, the ﬂar&in >f ore was so close that only a few weeks
tonnage was in the yﬂrds of sur steel plants when the new season's ore

: arrived.

Old boats are being used that should be out of serviceo ’Here is

~u,_the age plcture of the Great Lukes American ore boats" o

AGE ¥ NUMTER oF BOATS - ,PERCENT . AVERAGE CAPACT TY IN GBOSS TON
- 0 = Byears 1l o4 22,000 i°
. B0 w0 20 ) . 7.8 . 12,660
W0 -3 o 4 o 1.s 11,980
15 ~20° v - o 2 a .8 © 12,000 -
20 yéars and older 230 89,4 o 9,650_j»

" TOTAL -0 ",__ "f. 100.G ,68-290"

Thlnk of 1t' Practlcally 20 percent v¢ our ore. bOJts are 20 years

‘old or older. In fact, there are eight bOats"botween 50 and 54 .years of

age. How would you like to enter a new world war with this boat - s1tuat10n?
 Soo Loéks'

“here is another serious angle to -the water transPnrtatlon problem;
To reach the lower lake ports, the boats from and ts Lake Superior. must
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"‘pass. through tﬁe'ScO'Lbbks in ‘the Straits of Sault Ste. Marie. There

“““are’five parallel locks, four American snd one Canadian. Here 1s the
- - serious situation: If'a suicide squad should drop modern high-powered

bombs on these locks, the life line of our .ore. supply would be severed,
“In consequence, the steel mills would be forced out of operation for
‘lack”6f ‘ore“and ‘the war could come to & guick and Aisastrous end. The
:fproblem of - defending these locks is of vital imnortance.

. What else can be done be51des military protection? There is one
thlng that 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
" center of most of this- production° It should be used only in time of war
in the ‘event the locks were destroyed. This would reguire a gigantic
financial outlay, representing approximately from half e billion to a
‘billion dollars. In the steel industry a billion dollars is still a lot
'of money.-f , e , , - g

This is a problem when it is considered that the exlsting lake
“boats: barely were able to carry the ore peeded to sustain our high production
for the'past eight or nine years, Of course, when steel operations drop :

“b‘off there should be an excess floating capacity to carry ore to a stockpilea

*f@therwise, ‘at-peak operations foreign ore would prodbebly have to be used,
. 80, that enough of our domesuic ors could be available for ‘this stockpile
) »immediately. :

. Gther neasures to assure a supply oP ore 1p cese of an emefwency
~at the Soo Locks ares :

~ 1. Complete thé installatlon of the enlarved modern docks at
:,Escanaba, Michigen, which were etarted durirg World War II but never

-~ finished. This should be done immediately. In cese 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, 1 think there is no question
that, if we want to be prepared for the next war, those dqcks st Ascenaba s
should.be comploted now.v - f

2. Another thing we can do in case the locks’ are bombed is
5 o ship ‘the o:e tonnages, beyond the cevacity of the boats ffon. Escanada,
fﬁ d1¢ect by rall o Ohicago as well es throuoh Chicago to polnts ‘east,

3: To avoid congestiop in the- Chicago area, ship part of
‘the ore for the esstern plants, if necessary, by reil to the western
coast. of Lake Michlgan. then across the lake by car.ferries, and finally
by raeil to the eastern plants. Obviously, the car~ferry’ gystem would
ffhave t6 . be expcnded and - the various rail routés strengthened.

9

RESTRICTED |




1894

-,prooably would be wise to do all- these things,

These measures might be followed in place of 2 stockpilﬁ, but it
These econsiderations are
long~time projects, and, therefore, it is urment that a dec1sion be - made
and steps taken 1mmedlately. - ;

" When dne can31ders how dependent we are upon the: Soo Lwcxs in

- the immediate future and probably for a long time to come, I -personally

feel that these locks are as .vital to the country as the Paname. Canal,,
Their defense and the guarantee of .en ore supply. are nattérs af the
hlvhest 1mportance and the gr°?est concern.‘

Blast Furnaces

‘Now, tn take the next steo in the. pr ,cess of iron and steel

maklng, we' ‘come to the units that use the ore, naqelJ, -the blast Furnaccsc

The Oldst furnaces have been modcrnlvea year after yeur, untll
uoday we have many lerge furnaces. That is evidenced by the fact that,

~even though our pig iron productisn has been constantly increasing,  the

number of furnaces has been on the decllne, as pe” the’ follnwing
tabulation% :

NET TONS PRODUCED PERCENT
PIG IRON and FEERO CAPACITY

 AVERAGE SIZE
0F BLAST FURNACES

_ ﬁﬁMBga.cF
BLAST FURNACES

XEAB . ... ALLOYS QPEBRATED . 4S CF 1 J4NUARY, N, u/m’f
1901 17,783,756 69 .. . 406 181
1910 30,579,995 e 468 261
1920 41,357,105 74 453 355
1930 35,562,429 62 . . 316 523
1940 . . 47,398,529 - 85 232 ¢ 686
1948 61,911,559 .92 239 . . 806

1949 ‘ 54 206;34U v77, 246 ~lf819 :

" You can see . f:qn that table how the tonnage of iron: bas trlpled
but the number’ of furnaces hes dropneﬁ since 1901 frhm 468: to. 246,;;”he
answer is that the size of the furnsces has been going up. The size has

- gone from an average o‘ 181 tons in 1901 to 819 in 1949,

‘modernlzatlon 1s cont*nued.

° Blast furnacos havczzhigb tharmal cff1c1ercy, they are econonical
ahd simple, = They should not present problw1 80 1qng as the trend of
.Q..lze_gm

In &dditinn to ore, one of the 1mpnrtant 1ngredierts of our blast
furnaces’ is -Cbke., .
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TR *ff“ﬁksﬁfdffthé,coketbvéné’in“tﬁé steel 1nddsp;y,,many~aré 14 end are
' deteriorating; but: this iS*a,sifuatidhfwhibh*pfopgbly will be properly
©“'handled’if time does not run out too sooms ~The Firet by-product Goke

oven.was installed in this country in 1892°and & la?ge number in the
World Wdar I decade, - .When these ovens were erected, it was expected

that their life would be around 15 to 20 years. This put many of them
f;beybndﬁtﬁeirfex?éétédflife’during"WobId'War'II-aﬁd‘the Postwar period.’
7,.i;so-'",:?dﬁring“!théf‘hi:gh‘operatidns of the 1940's, when production was
- Timpértant, we: found -in many instances reduced operations per oven with .
“attendant increased operating«cbsts;‘loss of valuable by-products, and

very excessive maintenance bills, accompanied by the need of meking up
the resultant shortage by using inferior and mﬁbh;morawcastlyxbeehive

: COkeo..' ‘

" The'coke oven trend can be seen from the following tabulation,

| showing a ‘summary of by-product coke ovens of.iron and steel plants. -

- “in the United States as of 1 January 1950; . - o
R ; T BT I . ‘ (‘m:“’.m‘ " ) V ‘
S ABEOF .. . " CLPRBONIZING  PERCENT. -
- OVENS .. NUMBER OF PERCENT OF CARAGIIV IV .
IEARS ~ _OVENS. ° __OVEWS  _ N.T./YR. _  GAPAGCITY
under 5 2105 - 16.6 16,531,000 17.9
- B-10 2869 20.2 19.705.000 .4
0= 15, 1l24 8.9 " ...9,162,000 10.0
15 - 20 359 2.9 . 2,622,000 2.9
20 ~ 25 1295 10,2 ' 10,987,000 1.2
256°& older = 5238 41.2 33,177,000 36.0
 TOTAL 12,680  100.0 - 92.194.000 .. 100.0

You will note the upsurge of coke ovens built in the last 10:7 -

 years,. However, 51 percent of the ovens are beyond their expected .

life of 20 years, Obviously, this country is facing a huge coke oven

- replacement campaign in the 1950's., ‘Should a world wer be imminent,
& program of coke oven building should be Ziven serious consideration

immediately,

Open Hearth ond Steel~Making?Problems

e

: Now,finvgoingvdowh 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,

Oper hearth steel ordinsrily is ma&é"from a mizture of steel »
sScrap and pilg iron from the blast furnace. Steel, of course, could be
Produced in these furnaces with = 100 percent iron charge, as is now
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done in the duplex process. However, inasmuch es most of our open hearth
steel actually is made from the scrap and iron mix, it stends to reason
that a 100 percent iron charge would force us to more than double the out-
put of ore, coal, and limestone, and with it coke works and blast furnaces,
This 100 percent iron mixz has not been used, because of the.iron units.in
the scrap mede available each year throughout the country. -In other words,
the use of scrap to make steel in our open hearth furnaces constitutes &
salvage operation which normally is more econonical than the all pig iron
process, and which, above &ll, conserves our national resources. So, in.
the majority of ceses our steel industry is built around the use of scrap
in our open hearth furnaces; hence, scrap becores & very vital rav material.’

Therefore, let us look at the screp picture. Scrap comes from
threé main sourcess - s A ' e

: 1. Home scrap--that generated in the steel plant.~~Since'only
74 percent of the steel in the ingot is shipped, the remainder stays in

the plant, and most of "it is in 2 form to remelt in- the open hearth furnaces.
Serap so produced theoretically never.lesves the plent, and, in consequence,
is ¥nown as "circulating screp.’ It represents approximetely 63 percent

of the scrap charged. : o

2. TFabricators' screp.—-About 11 percent of the purchased steel
is returned to the steel plants as scrap and becomes 18 percent of the scrap
charged. « o ' ' S . o

2, Steel of the Past,-~This is obsclete facilities,.like; :
discarded machinery, wrecked buildings, old cars, end so on, and becomes
19 percent of the scrap charged. : '

POUNDS OF = PEROEMT OF 'SOURCES OF
MATERIAL CHARGED TOTAL CHARGE SCRAP CHARGED
PER N.T. INGOTS = EXCL. ALLOES PERCINT

SCRAP: - | |
Home scrap _ - B8z 26 c B3
Fabricators serap _ S 183 | 7 18
Steel of the past o 180 8 19
Total screp - 925 © 41 - 1000
Hot iron end cold iron 1136 - Bl
Iron scrap R - .
Total iron 1223 ' 55
Ore, end sinter, ete. o 92 -~ 4
Total metallic charge ) o
excluding alloy additions - 2240 _ o 1co

12"
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' ‘The preceding table indicstes the relationship of the various
retallic materials charged in the open hearth, It is a composite figure
for all the open héarth furnaces in the United States in the year 1940,
which ‘can bé-considéred a representative year, LT

© ' You will note that "steel of the past" is of significant nmagnitude,
since it accounts for 19 percent of the scrap charged in the open hearth
furnaces, - Conggquently, when steel is exported as war material to be
_destroyed or left on foreign soil, or when gréat tonnages of steel and
“'steel products are sent to the bottom of the ncean, @ scrap shortage
eventually;develops‘tgaﬁ,is;of serious consequence. The scrap available
in war peripds is. further reduced by. the necessity of operating plants
and equipment past the point where they normally would be scrapped.

‘5 Nowl"ofVCDurse;'we couid,make mnre b1ast furnece irbﬁ; but this
‘source ‘is limited by the available blast furnaces, as well a&s the amount

i -of ‘iron ore that can be transported to the plants. It would mean more

furiaces, so it gets back to cur furnace situation., It 2lso gets back to
our coke oven situation and sur ore aine output. :

... 8o here comes & question, - You say, "Well, what can we do about it?"
One thing you can do~-and the steel industry has plesded for ‘this from
before Pearl Harbor-~is this: Don't ship our scrap out of the country.
Don't ship it at any time,. = . o o :

: . Now, are there eny other steelmeking prsblems? Yes, there ar.g=m
nonferrous metols, While iron is the basic metal in stzelnaking, theére are
:12ﬁvery_important,nonferrous metals used by the steel industry which, in
glphabetical order, are alumipun, chromium, Cobelt, copper, lead, manganese,

molybdenun, nickel, tin, tungsten, venadium, and zinc, Of these 12 netals
only two, aluminum and molybdenum, can meet the requirements of the steel
industry from mines within the borders of the United States, The other 10
myst be supplemented, in part or almpost entirely, by foreizn supply. Five

of these elements, manganese, nickel, chromium, tifi, and cobelt, must come
almost entirely from a foreign source, They are very importent metals in
times of peace and even more so in times of war, Their functisn in the steel
industry is as followss : , '

Manganese e
i As stated earlier in this talk, Sir Henry Bessemsr was not able

to produce a commercisl steel until Mushet, in 1856, introduced manganese
into the metal, Without nangenese the sulphur in the steel forms fusible
compounds of low melting point, which cause the steel o disintegrate during
heating and rolling, The intraduction of manganese forms compounds of higher
melting point, which are so dispersed in the steel .that it can be heated and.

rolled to.a commercielly setisfactory product. Hence, menganese is very
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vital to the making of all types of steel. It also is usedy inllarger.
percentages, to improve the_physical.prqperties:of?s@eel~ S L

Except for a. deposit in Montsna, only low-grade. mengoncse is.
available in our country., Not until recently neve methods been evolved
. t5.exbroct mangsnese from some of the domestic ores. Even $0, the cost
of menganese so extracted, except from the,Mantana"depositsy'would.bﬁ /
_far above that brought from abroad. ' i o o

The: solution to this mangenese problem is to have a huge’sﬁ?ckpile
of usable menganese ore, or to have plents built for,wartime-operatlon
 which cen extract it from nur low-grade domestic ores, .or both,

Hickel

Nickel comes mostly from Ceneda. During the wer, Canada could . not
meet our needs. Mines could not be opened rapidly ennugh and refining
equipmenﬁ~dould not be installed in time. - This led to the tri-alloys, which
will be discussed later, The richness of nickel ore has declined considerabl

' DuringiWorld'Waf II-an‘extragtion plant slso wes .erected in Cuba
. to reduce a body of sré which was contaminated with small~amoun§s.of nickel
and chromium, Today it is standing idle because it is uneconomical to.
operate, ; ;o o R

»We*again‘will probably face o nickel shor%age in case of war. ..
Chromium 

Chromium is used in stainlesé steel, ae well as heat-resistent
acid-resistant, and other high-grade alloys. It is -also an important
ingredient in jet aircraft zpplicatlons. o : '

Tin -~

Tin comes from the Bast Indies end. from Bolivie, Most of 1%
and the best quality comes from the Bast Indles. During .World War II;
Bolivian productipon wes stepped iap, and at the same time' some was used .
from stockpiles.  Electrslytic lines also were developed and installed:
which, -through electrolytic deposition of the tin, made a more uniform
coating, end geve the desired protection with & smaller cqn§ump§ion'p§r]'.,~e
square foot of surface. : e TR S

Cobalt

' —— e

The Quaﬁtity'used of this element is:shﬁli, butisti1l importante
It is used in the making of .such artib}esias:cuttiﬁg.tpols and permanent
magnets. R ST e o




1999

+ It should be thoroughly eppreciated that, unless nonferrous metals
are available, we could meke few, if any, of our wer steels; without thenm,
mach: of sur steelmaking capacity would be useless, Therefore, it is _
imperative, in the intercst of natiosnal security, that adequate quantities
of “these essential nonferrous metals be svailable to the steel industry in
time of war. One aid in conserving these nonferrsus metels in World War II
wes. the developrient of national emergency steels, consisting »f tri.alloys
of chromium, nickel, and molybdenum., Since the war these national emergency
. steels have been stendardized and are still being used,

© 7 While we are still considering steelmaking problems, let us tzke a
look at stendard steels, Many people look upon steel as 2 single standerd
commodlty much like a standard automobile model. Actually, steel is ordered
by chemical analysis, by size, by cross section, by shepe, by internal
structure, and by surface finish, These factors can produce millions of
‘combinations, :The acreage, the buildings, and the money regquired to make
~and store these millions of combinations for immediate shipment would run
into fontastic figures. $o, for all practicsl purposes, steel can be
“considered a customemade product rolled ageinst specific orders.

To reduce the number of steels to a reasoneble figure, standard
“specifications have been developed. The two most widely recognized standards
are the ASM and the AISI. The AST™M, or American Society for Testing
Meterials stendards, apply mainly to steels used for structursl purposes
and are based on physical propertics or guality factors other than chemicel,
The AISI, or American Iron and Steel Institute standerds, are based entirely
on chemical composition. They were adopted during World War II and were
the outgrowth of & numerical system for indicating chemistry originated in
1911 by the Society of Automotive Engineers; they were called SAB steels,
The AISI standards are applicable only to semifirished and bar products,
as most of the other products, such as strip, pipe, and wire, often are
ordered to do a specific job without specifying the chemical analysis. -

It should be remembered thet most steel sriers call for less than
20 tons per item, and few are large enough tn meke one heat in en spen hearth
furnacé, Thus the steel compenies rmist combine orders to get enough tonnage
of the same analysis to make & heat of 100 to 200 net tons., With many
different analyses, this presents a difficult situation tc say the least.
Consequently, by having a series of stendard snalyses 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 tabulation of these nonferrous metals, together with en

‘explenation of their uses, application,

given below, es published in the Februesry 1947 issue of "Steel Facts,!

and source of supply, is

Principal Non-Ferrous Metals Used By Steel Industry

PREWAR AVERAGE

WARTIME AVERAGE

. . N % of World| 5% of World| Chief Sources. | 5% of World|o: of World N
Metal Reason for Use Typical applications production | production of productionj production Chief Sources of
produced | consumed | United States produced | consumed U. 8. Supply
inU. 8. inU. 8. Supply inU. S, inU.S. -

Aluminum | Removes gases and | Seldom more than a
impurities; aids sur- | trace remains, except 30 40 United States 35 35 United States
face hardness in_nitrided. steel

Chromium | Small amounts im- | Tools; machinery parts; Africa, Cuba, ]
provehardening qual- | stainless and heat- and Insignifi- 35 Greece, New 5 50 Africa, Cuba, Greece, New
ities; more than 10¢% | acid-resisting steels cant Caledonia, Caledonia, Oceania :
prevents rust Oceania

Cobalt $lolds cuttirg edge | High - speed  cutting Canada. Bel-

. at high temperatures. | tools: permanent mag- None 10 gian Africa, | Insignifi- 50 Canada, Belgian Africa,

Improves electrical | net steel Australia cant Fr. Morocco
qualities .

Copper Retards rust Roofing and siding 40 35 United States 40 60 United States, Chile

sheets, plates

Lead When mixed with [ Sheet steel for roofing,
tin, forms a rust-re- | auto gasoline tanks, i
sisting  coating . for | etc.; machinery parts 30 35 United States 27 50 United States, Mexico,
steel. Small amounts Australia, Canada, Pern
alloyed with steel im- {
prove machirability |

Manganese .| Small amounts  re- | Small amounts present :
move gases  from | in all steels; 1 to 29
steel: 1 to 2% in- | used in rails; 12¢¢ or . Russia, Gold Gold Coast, Brazil, India,
creases strength and | more for frogs and Insignifi- 20 Coast, Brazil, 5 30 Cuba
toughness; 127 im-| switches and dredge cant India :
ravts’ xroat Lough- | bucket teeth:
ness and resistance
to abrasion B

Molybdenum | Increases  strength. | Tools; machinery parts; o
‘Guetility, and resist- | tubirig for airsplane 80 - 40 United States 90 75 United States
ance to shock fuselage !

Nickel Increases toug'iness, Tools; machinery parts; B i
stiffness, strength, | stainless steels: heat- Insignifi- Canada. Nor- | Insignifi- Canada, Cuba, New
and ductility. In large | and"  acid - resisting cant 50 way. New cant 7% Caledonia
amounts resists heat | steels Caledonia
and acids

Tin Forms corrosim-re- | Sanitary cans; British  Ma-
sisting coating on | kitchenware Insignifi- laya, United | Insignifi-
steel cant 45 Kingdom, cant 45 Bolivia, Belgian Congo

Netherlands
India

Tungsten Retains hardness-and | High-speed cutting . China, Brit- United States, Bolivia,
toughness at high | tools; magnets 10 20 ish Malaya, 25 40 China, Argentina, Brazil
t ature .- United States

Vanadium | Increases strength, | Tools; springs; ma- United States, United States, Peru, South
ductility, and resil- | chinery parts 15 25 ery, 50 75 West Africa
iency Rhodesia

Zine Forms corrosicn-re- | Galvanized roofing and United States, Mexico,
sisting _coating on | siding sheets: wire a8 35 United States 40 50 Canada, Peru, Australia
stee fence; pails, ete.

17
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" Holldng wilae o . a
13 ﬂ"1pf;né?égéi%?xklnhaVefﬁevotéd%ﬁuiPé aﬁ,éPQrebiablenpart of my
w:;allbttéd'timeLﬁtpiﬁhemo?éﬂ"hear%h‘a?Partment and steelmaking problems.,

‘Now, let™us logk at.the next step, that'is, the rolling mills and the
* subsequent finishing operations,

LA

S Generally:speaking,ythbseéﬁnitsﬁ as'nbw;standing,“will_make the
,v"‘wa}“steQIS}"Of'dourse,,gbme’chaﬁgés”dayhhe'neqegsary, Teke, For example,
.- some: situations during World War II.- BétWeenngr;d:War/I-and World War

rII*%he?cénﬁiﬁuousiétripImilluwas déveiopéd;]*Uhtil World;War“II, plate
-mills: rolled the plates used ‘to. construct our seagoing veesels. Before
Workd War II had gone wery far, it soon bécame_gviQQnt*ﬁhatAour plate
. mill capacity was far less then fhat ' needed to meet the sche&ule‘requi?ed
to provide the many additionel ships needed &s well as to offset the sink-
ing by submarines. :S¢ the stiip3mills;.originally intended for only.sgeets
and strip, were called upori, ~ But these mills hed been designed to finish
producté‘up“td e meximum of one-fourth ;nch, while the shipbuil¢1ng
progran called for plates mostly over one-~fourth inch to one and one~half
inches, Consequently, to meet this emergency, steel companies equipped
their strip mills to furnish such plates. ‘I am proud to say that Republic
was the first to do this Jobs Other steel compénies followed suit., Without
this conversion of the modern strip mills, our shipbuilding program would
have been a failure and probably the submerine warfars would have been a
success, : T S : i

Another step, somewhat revolutionary, was to provide fecilities
to Toll gun blooms, which displaqed_mqqhnofﬂthe*fprgrng operations and

pheigﬁpfe"gpéaﬁlyvacCelérated the productipn. of guns. -

In case of snother wor some steps like these will probadbly be
needed; but basically the rolling mills ands fipishing ‘equipment, es they

now stend, should be able to produce thesteels:of .wari -
- : s o - [P IR R . - ten B . . S v

. To digress a moment, let me say that amy referéncs. 6 the Republic

' Steel'quporatidn,ingthisﬁlécﬁugé”iéinot intended to imply that other

" ‘compeniés hove not-also made great and significent contributions, I am

‘more familiar with Republic end 8o the few examples I take from Republic
are to be considered nerely as representative of what was done in the

steel industry as a whole. R L

L T T :
e el : . ; . R

Steel @apacity ' - o »zxfliﬂfg e

_ Then Wé;dbme~toﬁthe«finéi_guééti3§%,uf;éﬂtherefenbugh steel’
"¢apacityffqr‘w%:time; and 1§ the steel industry building new plants and

facilities to. keep up with peadetime peeds and, in case of war, wartime
needst ) "
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First of all, there is not enough steel capacity for war if
peacetine production is continued. Ii fact, there will not be enough
manpower in the manufacturing plants of the Netion to make the normal
peacetime products as well as material for the armed forces, Briefly,
in time of war, peacetime products must be cat out olmost entirely and

- promptly. Then there should be adequete steel capacity for our war .
‘machine. ’ ' : P

A8 to building new capacity, I have pointed out earlier in my

talk that with a steel production of 13,259 tons in 1860, the steel -

industry has doubled its steelmaking capaclty every few years until

here in 1950 it has = capacity of just a little short of 100 million:
net ‘tons.  Looking at it another wey, the steel indusiry has grown much
more rapidly than the populetion, This can be seen by the following.-
per capita production of steelt ' S R

POUNDS OF STZEL PER CAPITA ~ PERCENT OF -

‘YEAR - STEEL CAPACITY PRODUCTION. ~ CEERATIONS
- 1890 - 242 . 1B2 .- . 63
- 1900 . . BBl 300 53
1910 ' 87 636. . 3
1920 ©o1,1v9 893 76
1930 1,189 . - 743 : 62
1940 1,240 1,017 . 82
1948 1,290 . 1,213 S 94
- 1950 S 1,343 T -

. . This table shows that in the last 60 yeers steel capacity bas
increased over fivefold faster than the population.: In obher words,.
steel capacity was 242 pounds per person in 1890 and Tt is 1,343 pounds
per person in 1950, That i€ over fivefold. .

- TFurthermore, it is interesting to note that from the beginning . .
of ‘the steel industry we have records of only seven years when the rate
of operations exceeded 90 percent of its cepacity, with the peak being
98.1 percent in 1943, the middle of World War II. Does this .not bear

‘out the centention of the steéel industry that it is keeping pace with
‘the steel trend demands of the Nation? A ‘ :

Econonic Problems

Chart 2,pege 35.-~While we ere discussing steel expansion, let us
consider construction costs. New plants completely integrated from.raw
material to finished product probebly will cost from $250 to $300 per net
ton of annual ingot capacity, compared to the present investment of $60

‘a ton., Interest, depreciation, texes, and insurance for new.plants of
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this type will total from 8 to 12 percent. If we use ohly 8 -percent
and only $250 per net ton, the fixed charges would be $20 per net ton
of annual ingot- capacity, Existing plants earry fixed charges of only
$4.80 per néet ton. (8 percent of $60). In other words, if these plants
~were replaced at present costs, they would carry an extre burden of $20
less $4.80, or $15.20 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, & profit of $7.66 per net ton of ingots. - This profit
would cover only pert of the additional fixed charges on a new plant
and leave it in the red to the sum of $7.54 per net ton ($15,20 less
$7.66) or a loss of over one~half billion dollars per year. In other
words, ‘at today's costs and today's steel prices, the steel industry
cannot afford to build new plants unless there is a very outstanding
advantage of -location 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 end the backbone of our war machine, would
go in the red by over half a billisn dollars per year at full operations
at the peak of prosperity if at present steel prices end present construc-
tion costs it replaced its existing fecilities just as they now stand,

Sometimes the question is asked: Regardless of thése construction
cysts, do not the steel companies make millions which can be used to build
plants? This seems like a loglcal 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 epplies the lesh, Years ago the railroads and then
the meat packers were brought to the "whipping post® end lashed and . -
regulated, with many eompanies in both industries eventually going into
receivership; the steel industry is now getting this treatment,.

. So I think 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
Bum of all capital stock and “surplus), based on data published. by the

National City Bank of New York, is presented.

: You can see, over the ll-year period from 1938 to 1948, inclusive,
that the steel industry stands far down the line, It also should be noted,
in this ll-year period, that of the 34 classifications of businegs, all
. shovwed better profits than the steel industry 83 percent of the time,

Even in 1948, which was considered a8 very good year for the iron and
~‘steel industry, there were 22 industries that exceeded its return on the

o net worth. :
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NET EARHINGS-QPERCEFT hﬁ”URN BASED ON HET WOBIH
IRON & ST EEL I¥DUSTRY VS OTHER INDUSTRIES

Relatlve ran%lng
1938 to 1948 incl.
- HUMBER OF YEARS

PERCENT - 'ABOV.E' BELOW
1948 . . - _STEEL = STEZL - EVEN
Household equipment s 97,8 Sy o o
Textiles 27.3 : 9 1o 1
Office equipment oL L L 28,6 S 11 Q.- O
Wood products . coin . 28,8 11 0 0
..Automobllcs and equlpment o 26,4 1l 1 s 0
Beverages - I S 28,7 11 S0 0
~‘1Petroleum products . : 22,1 1o, 1.0
Building equipment - = - 21.0 - R 5 000
Electrical equipment e - 20,8 0 ¢ 1T 0.0
'Mining. and.quarrying o car o B0WLB . T C 9 2 0
‘Paper products , S 2044 ' 11 0 0
Machinery _ Lo 19,83 - 11 "0 0
Chemical products : - CoAvsT - 11 0 0
Stone, clay and glass o Di. - 17.5 ' 1L 0 -0
5 . Printing and publishing R & VS 9 2 0
. .Hardware and tools R T 0 | o 11 0 -0
Misc. manufdcturing 16.3 11 0 0
_. Misc. metzl products - . 157 ot XL 0 . 0O
" Agricultural implements - "14,8 g 2 1
. Leather products R .. 14.5 S e L 0
 Food products e - 14,4 0 10 - i 0
" Tobacco products S L+ c14y8 . o w7 0. 0
Iron and steel S B o B S T -
Bubber products e 4.0 =~ 10 SR R ¢
Clothing and apparel - 13,8 0 9 S
Service and copstruction © 10,5 R A ¢
Railway equlpﬂert , 10.2 7 3 1
. Finance. . s . 8.5 6 - 4 -1
»yPuDllc1ltllltleS _ B4 & B 0
- Shipping B T Y - 8 - 20
Class I railroads - P T 5.4 3 7.1
Traction and bus 4,8 1 -9 1
Misc. transportation 4,7 7 4 0
- Aircraft and parts = e BT 8. 8 _Q
ggtal S T s L. Bo2 - B3 8
Percent s . Lo 83, 15 2
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- In regerd to profit, let me stote thist The steel iridustry,
to operate, must earn a profit. Then it can return a reasonable amount
to the people who hsve invested their savings in it, and then also have
some money left to put back into the business. The history of the steel
‘industry, as well as of sther industries,. shows that companies which
do-not keep improving their facilities and. processes eventually fall
by the wayside, because they cannot make the product as good or as cheap
as their competitors. This is e ruthless fact which keeps our industrial

-gystem dynamic and steadily moving forward.

» We now heve reviewed the problems of the steel inddstry from .
the mines to the finished products but there is yet one importent eclement
in this picture that also should be considerede-thet is the men who make
the steel. These men aré experts in their own line,who have devoted
their life to learning and solving problems in their complex industry.
You men of the armed forces should feel free to call on their know-how,
Cooperation between the armed forces and the steel industry in the past
has resulted in importent developrments, and serves as a.fine example of
teamwork and exchange of information. -As lonz ae we combine that fine
cooperation with an understanding and a mutual respect for each other's -
problems, the armed forces and the steel industry should continue as an
invincible team, S ,

,  With that statement I am concluding this lectdfe.'lln closing I
would like to restate briefly some of the problems facing the steel
industry, particularly from the stendpoint of national defense:

Growth

~° .The steel industry did not begin its reel growth until after
the Civil War,  Then it doubled its output every few years, going from
13,259 net tons in 1860 to & capacity of epproximately 100 million net

-tons in 1950, It grew many times’ faster than'the:populetion,

C A
.

Qre

, ‘Our present ore bodies are being depleted repidly. 4n adequate
supply of ore must be assured, Foreign oré should be brought in.
Labrador end the St. Lawrence Waterway should be developed. Particularly,
we must’ develop our tacecnite oreg in the ILaké Supericr region so that
our country cen be dependent wholly on its own ore resources in time of
war, 2 . » AR L )

Ore Boats
The supply is very tight. - Ninéﬁy percent of nur present ore boats

are over 20 years old. An adequate numbér-of ore boats in good condition
must be available, : o
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Soo: Locks

The destruction of these lncks c>u16 lose a war. They mast be
tharoughlj protected and ore must be mede: available in case theJ should
be destroyed, N

Nonferrous Mptnls

Mast rnonferrous ﬂetals ised in the steel inéustry comg.. +'Ifom
forelgn sources. An assured suyply of them is very impqrtante_:.

Coke Ovens

Over half of the coke ovens in this country are. now beyond thelr
expected life. If an emergency 1is iﬂminent an ac"eleratea replace ent
program shauld he undertaken, : - '

a

Scrag

 Scrap exyortatlons should be prohlbltedo Serap is. just as vital
a source of iron units as the ore ‘nines. ’ :

Steel Specificatin s

‘T&ﬁés of stpel shquld be kept to a minimum, Complex steels
should be avolde@ whenever posqbleo R S .

Farnln S

. The steel industry must be allowed to earn en ou h noney
stay modern and keep . growing to be in a position %o do an effectlve
Job if a natlanl emergency arises.. ST

Thisg" is nuf land, yours and mlne.‘ Jé'do"not want. war; but if
outside forces make it necessary "o defend our land and to preserve
the institutions handed down to us by our fnrefcthers, let me assure
each cne of you that, should the clerion ecall sound,- the. stecl 1ndustry
is ready tn stand shoulder to shoulder with the armed forces’ to answer
© that call, S

QUESTION: I zather that the construction of ore baats is one
thing that you would like to pursue. I understand also that the shipyard
people are badly in need of business, Why aren't more ore ooats belng
built at the present time? RN W
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MR. RICHARDS: There are two reasons. One 16 bhat, although
we have kept up with the requirements, the steel .situaticn is tight.
' The second is that, unless you can show a return on thé ‘investment,
you can't get the capital,  So we just can't afford to build steel
plants. today and we can't afford to build ore boats., - There has bveen
only-ome.ore boat built-in the last five years, = = .° -

_QUESTION: In your opinion will the importation of this. .
Canadian and Venezuelan ore retard,theiresearch*anﬂfdevelogment_On

a_process'for~eXtraqting{the iron from taconite,

MR, RICHARDS: No, I.don't think so, becsuse the Burcau of
. Mines is working actively on it, and much of the;entirg steel industry
Lois financinglquevelopment.of it at Battelle Institute and elsewhere,

- U. 8. Steelinandvthis'iS'kngwn,: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
' a'plent up.on its mines .to do it. e

 We are all very actively working on 1%, because we use in the
"neighborhood of 80 or 90 million tons of ore & year; and even with this
* Venezuelan ‘ore ¢oming in, .the Chilean ore coming in, and so forth, we
are still not going to have enough.  The Labrador ore I spoke of won't
- Produce more than 10 million tons a year, and what is 10 million tons
out of 90 million? We need all these sources., - :

| -:;TﬂéfgnéWQrfto your,qﬁestion is, "No"; it 'will not retard our

: research ahd development on the'taconite process.,

Soo . QUESTION:  In "Time" megazine in the latter part.of February

- an article was published regarding’the turbohearth method .of making steel,

¢ Would you cémhent on that nd indicate when 1t may be.in operation?

‘- On has-it developed that farp’” C N : :

co 0. MR. RICHARDS: I.would-Havé to. answer that by saying that it is

- being develéped by companies other than.my own. .When I.asked them, they
sald; "We will have quite a lot of headaches yet before we can get it
operating.! / ~ B -

© w1t is an ingenious idea., It should help production. The basic
-idea 15 jukt like that in the Bessemer Process. ' You blow it with air.

In the Bessemer process it takes 15 minutes. to blow the air through,

and you convert the iron“ihfb'steel;.-In'ﬁhe;bgen hearth it takes from

10 to 12 hours. The idea of the turbohearth is to incorporate both }

those ideas and get the quick reduction of the Bessemer and the finishing
effect of the open hearth. ' -
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1 think that is going to have.a place in: tne 1rdustry,vbut I
do not believe it will be: commercial for some time. What 1ts flnal
"~ economic effect w111 e I can't tell youo : : :
QﬂLSTIOm: You brought out the fact thut the oroflts of stecl
now are only about half the amount required to amortize: plant erloco~
ment at the current. index., I wonder if you would develop that a little
further as to:what are the principel contributing factors to that
“condition., As I ses-it, one of 'thé components of plant constructlon
would be steel; and if there were an increase in the price of steel
to increase your. profits, that would 1mmediately incrccsp the cost of
your constructlon, : “~ ‘ jz SR S

AT MR. RICHARDS: That is right,

. QUESTIOV° Iour oth@r components, such ‘as. 1abor costs, tﬂxes,
i ‘-»and 80 forth, hit you two waeys. They keep your prdflts dowm. on' the
" éne side and keep construction costs up on the other. I would like
to know the oomparﬂtlve importance as COntributing factors to this-
_ condltlon. ~
T MR, RICHARDS‘ I will try to enswer thata. If I don‘t answer
;“ 1t r1ght you come back at mes The answer,_as I see’ 1t is this'.

Flrst 1et us say thét constructlon costs are hlgha Ihat gets
back to what this gentlemen said about the millse It is-‘even worse in
the construction 1n&usﬁry. &he productlvity of: -the constructlon workers
“is mot high, TN ' : ,

I think the chief thing though is the matter of prices. “We
teget severcly criticized. about our prices going up.: I: guét talk@d about

©7 the whlpclng post., Our prices on steel have not '‘gone Up’ ‘néar ‘as mich
gs those of other commodities. While an incresse in the price of steel

would incresse the cost of construction of. & new.plent somewhat,'lt takes

only about a fourth as much steel to. construct a. unev plcnt as you would
get out 6f it arnuelly. As' e rule of thumb I. would sey that: for an
annual capacity of 10 million tons it would teke about 2, 5 mllllOP tons
“ %0 construct it. So that is not the chief thing. Steel is. not belng
priced high enough in sglte of what you.read in . tbe papersbf That is the
basxc troubleo S ! :

What were the other fectonsyou asked me ubout? B

QUESTION° How about corporate taxes as a. barrlcr to plowlng
money back intc plant modernization.
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) MR, RICHARDS' Yes, Thst is very true. Our corporate taxes
*”today amount to about 38 percent. Of course, if we could plow part of
- that money ‘back instead of paying it out as taxes, it would be very
helpful. It is quite & sizable figure when you look at what the taxes
amount . to. The Governﬂ&nt ‘is Fetting ‘a big chunk of our earnings,

o But you have to face this 31tuation as it exists. I don't think
‘you are ~golng ‘to see construction prices go down a great desl. "You can
1ook pver the 1list of construction costs and see whét I mean. They have
, '1hign and they are going to be higher. In:depressions they nay
" reduce- some, but, eventually back they come to that 1line. I just say
we' are not’ getting enough money - for our steels - You take the other 34
industries in ‘that table, You seldom hear anything said when ‘their
prices go up. But let our prices go up end we have half the: 1ndustry
down here 1n Washington getting raked over the coels° :

» QHESTION" I have seen figures from time to time which 1ndicate
]that the" steel industry is operating at greater than 100 percent of
'canacity. ‘What s the basis of such figures? Do

- 'MR. RICHARDS. I will tell you how that heppens. ‘We figure the
foperations based on those of our open hezrths° We always have more
'flnishlng operations than open hearth. Tou have to. make the steel before
you can fabricate it, So we figure our percentage of operations on our
~_ open hearths. :

h Wow, what happens in the open hearth is 2 chemical reactlon°
”»‘We can’ control it up to a- certein point, but God Almighty hes most to

"*say about how fast it is going to take place. The flgures that ywu see

/ are. en average. based on certain conditions of the wetels and other
‘;:materials that 80 into the open hearth aperatlons. ' '

Another factor that comes in is the matter of rebulld. 4

' ”-furnace, after what we call two hundred heats, which would be about

100 days or something less or more, has to be teken down for rebuilding,
" That Tebulld will teks that furnece-out of cperatisn for four or five
days or even.as .much as a month,- Bo we figure on the average rebuild
‘tifie, ” Once in a while you get a perind where you are off the average.

‘:*{It is like a geme of cards; once in & while you get & good handa Once

~'1n a while we have mnre furnaces -in operativn than usual.

‘Then again the weatner and tradition come into it. You will

_,always flnd that March is a good month in the steel industry.. When you

are thlnklng of - cutput for ‘the .steel industry, the steel men's month is
o March. If he wants a record if he wants anything, he goes after it in
March. In addltlon, in ~ur perticul r plent we base sur vacation pay
on the esrnings in M?rch and you nught to see the boys go after it,
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. QUESTTON. I get the dlstlnct 1npres31on from hll you: have said
that you. think it is inevitable that steel prices will have to rise in
the long run., Would you care to comment on that and indicate. whother v
or not you can see eny possibilities, such as. technelogical develapments,
that might offset a rise in steel prices. S

MR. RICHARDS' I know of nothlng deflnlte about_steel prices going
up now. All I can szy is that, if the present prices of other thlngs keep
up and if present costs keep up,-and/if the steel industry is &oing-to -
continue to develop. in ény degree comperable to the way it has been
developing-~7,000 percent since the Civil Waer<—we will have to have more
plﬁnts eventually, and we can't get them unless the price- of steel ‘goes
up. But I know of nothing in the picture. that WOuld suggest it ig g01ng
to happen rlnht now.

QUESTION' I am assuming that the steel industry will continue to
expand.. If it does continue to ‘expand .and -the prices-of construction
materials continue at their present level, how can it Ye otherwi§e:th§n o
that the price. of steel will go up? RO Ve

MR. RIGHA?DS‘ Gonstvuctlon cost must go down. oz, steel prices
have to go up. Otherwise who is going to put money 1nto a buslneso to
build a new plant if they can't get their money- buCk? R

, You hear rumors about plants being erected gll over the country.
~Thére is only one such rumor ‘of plants. that the steel corporations are
going to build that you cen put any credence in, and that is the one on
" the east coast, . I have’ no authority to say thls, arid I don't know the
real reason why they can afford. to. build that plant, except - that it-is
going to be in a very cohcentrated market, for one- tblng°‘and for anothwr,
they-are going to.bring in this Venezuelan ore, which is’ very, very "fine
. ores Ihere is no% going to be any raill haul of ore to that plant.” They
‘are_going to-get it right along the seacoast, That might make 1t possible
to build a plent in that locationj-but, ba31c lly spea&in . buildlng new
'plants is not 1n the cardsﬂ Teone e S
: I see & number of approprlatlons being made, end, as I say, we
will keep the: 1ndustrJ going somehow. We. heve'done it in the past end
. we are going to do it agein.  These things’ w1ll be worked out somehowe
" But many appropriations get kicked out thes e days’ bcceusegwhen & ‘company
;. see thé cost.of the equipment and then.figures its return on the
;. investment, it decides that it can't afford to build, Of course, that is
.also probably true of a 1ot of other industrles right now. - =

QdﬁSTiON: Slr, quite a51de from thé desirability of increasing:

your total ore-carrying cepaecity, I just don't understand why these ore
boats that you spesk of ought to be replaced. It seems thet they are
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doing..the Jobwnow. .-As long as the companies are in-thé black in spite
of 1ncrea51ng maintenance costs on those boats, it is economicel to run
~ them, more economical than to replace them. When the maintensnce costs

.o :con-these boats-get up to a point where they put' the’ Qompen1es in the red
- .and- threaten to put “them out of business, the boafs will be scrapped and

replaced by others, I daresay that the law of supply and demgnd will

. bring-that about. Therefore it seems to me we ‘ought to adjust our ideas
. ox-how long .these - ships ought . to-lest, - Perhaps instead of saying they

;ought to lasﬁ 2@ years, we: ouvht to: say they should last 40 years.

LTy MR, BICHARDS. Captain. I em: not golng to argue w1th the Nuvy,

. because you know- more - about those things than I ‘do.. But I do want to say

. thlg~~word redched me a few days ago that five ore boats hsve just been
ordered out of service becsuse they are too old. Those boats are operating,
but they w1ll have to be taken out nevertheless.

I agree with you that &he age of tho boat is. not the only crit@rlon.

:*;.A bOat might be 100 yeers ald* but, &f it is meintained and certain things

about it are satisfactory, it should be .able to run.- But our ore boat
situation is very tight. -4 lot of the boats are old, If anything, they
ought ~to bé-added to. All-l have tried to: point gut. is what problems

«we will KHave if we should go to. war, and our ore boats will be one of the

problems. : : : ,

L QHESTIONW I would like to eask about: your theory that steel prices
ww111 havs to go up. Undouhtedly you have your reasons for thinking so,
c-endiyousare closer to the situation than we are. 3But do you think that
-weverything must forever be going up, or do you think some day people will
~come to ‘thelr. senses and level off? <

Fi MR, BICHARDS; That is an economic questlon. Personallyg.I would
. .Tather s¢e-prices go down.' I think we would all be better off if they.
o should go down.»‘;» ; ‘ - e oy

”. Lpt us just ta&e insurence as an exemple, I guess you all have
' life insurencé.: I have been trying to duy-what I could over a number of
years. I look at somé of the policies that I bought 20 .or 30 years ago
‘and I -try to. flgure out what my.wife'is ‘going to be. able to do with that.
. money. It doesn't look like the same picture at all any more. As prices
S-{c up, I think it hurts everythlng llké tbat.—

o ", I perSQnally feel, and 1 think everybody else does, that if we
could hold everything in bal&nce, it would be-a lot better. - But every-
‘thing would have %o zo down, both weges and pricés. That would certainly
- probect: your 1pvestment and your- savingé better than to. have hings always

,.going up. v : :
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wfi‘.dv QLESIIQN' Isitﬁéféfégyfoﬁénéé¢ in=§our.opinioh,'of;thihgs
e “*g01ng down? yl LT v‘“"’*;'~v:‘;l e o

~ "

. _MR RICHARDS' Well. all I have to S?J about that is thlsuwwe
' ‘havc hed 2 period of" prosperlty o fore eight, nine,. or ten yenrs~ ‘thet
S« gantt keep. up. forever.  That is the longest prosperity perlod we have
-7 Y ever had, 'going back to the Revolutlonary War, - ‘We are going to get
" .softer periopds. somet1me~ tere 1¢'mo question about that. You don‘t
““have ‘50 be. an economist or a prophét “t¢ say that. Thpt is Just commnon
sense, When that hapoens, prices usually come dOWno .
54 We had 2 depresslon not go very long ago when prlces went dOWﬁ,
_ ¢ and weges. gnd salaries went down With them. If-we should hit another
0 period of depression and prices bcpd to g0 down,: it will make a d1ff1cult
' ”'situatlon Af the rate of pay stays up.4 ..,mu,-,“ e

Vat

: So I thlnk there will be a tendency for prlces to come douwn at
somc tlme in the future, What they will do over the 1ong~t1me trend I
) , don't know. You generally heve one of these nllls and valleys affairs.
i« The’trend pow has been for a long time wpwerd. I think thet is bad.
thoed oI think it is bad for th@ trend to' keep going up, But what are you
'-“ﬂ?g01ng to do? You bave to. keep evprythlqg in balancp.i, :

QUVSTION‘ You have answmred most of my questiono pertalnlnb
to the mobilization ple nning by -the - ‘steel Aindustry and thC enumerated
.. -all your problems, I am wondering whether, in addition to that, there
"is anything that the Govprnment could do: that would assure the effective
and tlmely utilization of ‘the bteel industry for war production. Would
: you cover ‘that side? o A
SN MR. RICHARDS' I heve pointed .out several problems where you
D eould. help.- I have mentloned theé Soo Locks, I have talked about
“istockplllngoﬁ Thlnms like that you men could dOo co T

Furthnr than that, the armed forces'hava ommlttmos ‘that contact
~the industry from time to timel " I know they: cone Yo our plant and talk
" tor our metellurgists, . I. think that: ig certeinly fine, hecause we see
& your problens apd you see ours. ‘L ik the:moTe you do of that the bette

QUES”ION" Are thers ‘any - foreseeable novernmcnt reoulatlons that
would be necessary to make the mébilization. effectlve,, ontrols or that
sort of thing, which should be prepared now? And do yoa thlnk that is
necessary?
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MR FLCIARDS: I do think you ought to have your plans 2ll ready
S0 you know what we are going to do in case there is a wer. I think plans
- like whet plants are going to operste and what are not should be worked
~oub pretty carefully in advance. VWe ought to do that promptly. Things
like the Controlled Materisls Plsn, that we had at the end of the last
war, could be whrkod out,.

: _ We hadhsome bad situations the last time that could be avoided
by planning in advance. . ¥or 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 that 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 like thats There are a lot
of things that can be done on that kind of planning.

. I think we made great improvements as the wer went .on. We learned
how to do that job better,

One th1n5 that should be studied very carefully is what production
to shut down on if a war should come., Wo continued a lot of peacetime
production pretty lete in the war, Of course part of that was due to
getting the war mschine ready. But you men know a lot better than I do
that in the next war we are not going to have rmch time.

_ . MB. BAUM: Mr, Richerds, on behelf of the College I thank you
for 2 very fine lecture and most informative discussion period.

. {30 :June 1950--650)S.
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CHART 2

COMPARATI VA _CONSTRUCTION COSTS

NEW  ADDITIONAL
PRESENT  INTEGRATED . COST ON.

FACILITIZS STEEL PLANT: NEY PLANT

INVESTIGATION PER N. T. OF

ANNUAL INGOT. CAPACITY. $60.oo $250.00 $19onoo
INTEREST, DEPRECIATION | . :
TAXES 4ND INSURANCE 8% 8% -
FIXED CHARGES | : $ 4.80 $ 20,00 - $.15.20
- ACTUAL PROFIT BEFCRE ,
INCOHME TAXES (1940-1948) : - - 7.66

LOSS O WEW FACILITIES | - - 7.54
MAY 9, 1950 o
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