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PROBLEMS :~ND TRENDS I]~ THE 
IRON. ~ZD STEEL IKrDUSTRY 

Colonel Jordan and Gentlemen 

Colonel Jordan has 3ust indlcated to you ~o~.~£f~cult 
mt ms for one to lmve do~n hms past. I have been trylng dmlmgently 
for a consmderable number of years to pose as 3ust an ordmnary mn- 
dmvmdual, but onc~ you get a label lmke that of "Doctor" pmnned on 
you mt ms 3ust too bad, and you cannot ge£ rld of mr. In general, 
I got the mmpressmon that mt ms a lmabmlmty rather than an asset 
the mmnute you get out of academmc cmrcles, therefore, mf you w~ll 
overlook that part of hms mntroductory remarks I shall try to do 
~ustmce to the rest of what he has samd. 

In glvlng me the sub3eot of "Problems and Trends mn the 
Steel Industry" I should llke to take the l!berty of turnlng the 
tltle around to the extent of calllng it "Trends and Problems in 
the Steel Industry," because, to a eonsmderable extent, the problems 
grow out of the trends rather than the tr6nds out of the problems. 
That may be a mlnor dlstlnctlon, !n your ost!matlon, but I want you 
to get the improsslon that I am golng to talk more about trends 
than about problems. I am plannmng to talk to you for approxlmately 
~O mlnutos, mf my tlmlng works out as I thlnk it will, and then gmve 
you such opportunlty as your calendar may pormmt to ask questlons. 
As I smld to Colonel Jordan, I shall undertake to answer any questmons 
whmch you wlsh to ask. I do not, however, &uarantoe to gmve the rlght 
sa~swer in every instance, nor shall I promlse that I v~ll not take 
refuge behmnd thor convenlent carry-all "I don't know." I can tell 
by looklng at you that you have some questlons ready to shoot, to 
whlch there are probably no answerso 

Let us start out by looklng at some of the general 
charaotermstlcs of the Industry. I do not need to toll you that the 
steel mndustry ms an important one, and m basle one. ~.s a matter of 
fact I mlgh% almost go as far as to say that it is the basmo industry, 
and the others are built on top of it. Others may not care to admmt 
It, but mt ms true. You know perfectly well that in the actlvltles 
to whleh the Army ond Navy are oommltted, at lecst in tlmes of w~r, 
stool ms mnd~spensablo. In other words, after you have fed an army 
you can do nothlng wlth mt unless you have steel. You cannot trans- 
port it, eqamp mr, or glve mt any of the essentlal matermel of warfare. 

In the same way, in peace tlme, it seems to mu thor steel 
is no less indlspensable and essentlal for qll those th!ngs thqt make 
up £he present-day order of our soclal and eoonomlc exlstenee. ~ 
could not have the present order of thlngs wlthout steel. I want 



partmcularly to mn~ress thct upon you~beoause mt has an mmportant 
boarmng on some other aspects of the consmder~tmon we may come to 
l~ter. Steel ~s mndmspensoble to the extent that there ~s no 
other metermal or competmtmve subst%nce whmch can be substmtuted 
for stool mn the uses to which it m~ customarmly put, 

~,~en I say "steel" I use m% only as a gencrmc term for 
the products of mron. Iron and steel qre referred to ~s "steel" 
for convenmonce, beceuse they belong mn the same cotegory. I do 
not kno~ how the steel industry compares ~th others mn the actual 
qmount of cap!tql investment, but the capmtal mnvestmont mn the 
stool mndustry ms 3ust ~out fmve bzllmons of dollars. I do not 
know wh%t fmvo bmllmons of dollars means, but at least the fmgure 
mtsclf ms ~mrth thmnkmng about bccquse a profmtable mndustry has 
to corn semethmng on mrs cqpmtal. I doubt mf the steel mndustry 
can be aescrmbod as a "profmt~blo" mndustry. Over a permod of ten 
jcars, from 1925 to 19~, the average ~eturn on mnvestmont was 
• out 2~ per cent. You could do a lmttle bettor than that mf you 
hod money xn a savings bank at compound mntorest. Durzng the best 
of those years the return for the ~olo mndustrywas about 9 per 
cont. I do not belmeve that sny~ody would toll you that 9 per cent 
• s an %dequatc return for capm%al ~nvested ~n any manufacturing 
oporetmon, ~hcn you consmdor the hazards and rmsks. I dwell on 
that because you are frequently told by crmtmcs of mndustry mn 
general, ard partmcularly crmt~cs of the stool mndustry, that mndus- 
try ms ovor-cepmtalmzod and somethmng ought to be done about mr. 

You c~nnot have a stool industry %nd a small mnvestmont. 
In the f!rst pl0ce ~t takes a lot of space to put up a steel mill, 
Land !s exponslvo, but partlcularly oxpens!vo In the pl%ces In whlch 
It Is %pproprlato to build a steel mill, because, oddly enough, one 
of the csson~lal condltlons is that you must have an adequate supply 
of water. You c~nnot operate a steel plant unless you have an 
~bundant supply of water. ~ll of the mills which are rolllng hot 
hotel must h ve constantly runnmng streoms of cool, clo%r water to 
keep the rolls from ov~rhoatlng and dctorloratmn~, and m~llmons of 
g~llons of water a dm v go through ordmn~ry steel mmlls, purely for 
the purpose of koepmng the rolls from gottmng too hot to functlon. 
That mc~ns that the plant must be on the bank of a flyer or on the 
shorc of q l~ke, ~nd you know that mn general such locatmons always 
tend to mncro~so the prmco of industrmal land. It ms not at all 
an uncom~mon thlng to f!nd a stool pl%nt whmch, from one end to 
another, ~s measured ~n miles. So, mnstead of acres, you wmll 
ordmnLrmly be dcalmng wmth square mmlos of land in steel plant 
property. The mmlls themselves arc tremendously expensmve. Some 
of you h~ve hoard, or soon references to~ the so-c~lled contmnuous 
n!lls for rolllng shoots or strip stool. The cos~ of one of them 
may run up to flfteen mmllmon dollars. I r~ml mmll - a mill in 
order to roll ramls for r llro~ds - could not be built for loss 
th~n fmvo mmllmon dollars today. 
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Stool producers Iso hove to protect themselves w~th 
respect to control of supplmos of essontmml raw matormals. 
ospecmally ore and coal, mnvolv~ng largo ~nvostmonts. There 
one ~tom ~s p~led on top of another to make a stupendous capmtal 
roqumromcnt for a fully mntogratod operatmon mn the stool zndustry. 

Commng back to the questzon of profmtablo oporatzon of 
the ~ndustry - that largo investment of c%p~tal ~s mmportant 
only because mt ~ffoets the cost of the product whzch ms sold and 

the extent to ~hmch mnvestors may bc tempted to put money mnto the 
mndustry But r~call that mn % space of tar years, mneludmng some 
of the bast and the worst, the mndustry averaged a return of only 

] 

?~ per cont. There ms ° real problem. Another poznt closely rc- 
l~ttod ~s the vslue of the product the mndustry turns out. Last 
year the value of the product w~s more than $I,100,000,000. Fzgured 
mn terms of turnover mt would be loss than one-fourth of the capital. 
I doubt mf even ~n the best years the mndustry accomphshed a turn- 
ov~r onco~ I know the bmggost year the ~ndustry ever hsd the value 
of mrs products ~ss not much ~oro than $3~000,000,000, or throe- 
fourths of the c~p~tal turned over zn one ye-re 

The industry employs about 426,000 people, and I want 
psrtlcularly to hsve that flguro slnk into your mlnds. There ~ro 
ccrt~in figures ~ich I thlrH~ arc worth c~rryzn~ ~ith you, and one 
of them Is the flguro of 425,000 employees at the present moment, 
whlch is ~bout as many as the industry has ever employed at any 
tmme. The !ndustry is not operating at c~pacmty today. It has 
boon golng through flvc years of pretty tough tmmos ~nd zs crqwlmng 
b~ck very slowly, but mt stmll ms employing today qpproxlmately as 
many as mt dmd zn 1929, I would Imko to have you keep that number 
mn mmnd mn connoctlon wlth the comments frequently made s to the 
effects of mcchanlzatlon in industry and dlsplacomont of employees 
by the Introductlon of mochanlc~l processes. I do not suppose there 
ms an industry mn the country more hlghly moch~nlzed than the stool 
mndustry, yet as far as mochcnlzat~on has boon carrlcd, and it is 
goner lly carrlod as far ~s posslblo, !t has not dlsplaocd from 
employment in the mndustry any of the number that has over found 
employment there. Thms mndustry, gre~t as ~t ms, ~s carried on mn 
about AS0 plants. I bol~evo there ore 800-odd companies mn existence 
and domng bus~noss today, and they are oporatmng ~bout @80 plants 
whzch are ~udoly scattered mn 28 st~teSo ~s you kno~, there ms a 
consmdorable concontratmon of those plants mn cort~mn st~tos to 
whmch I shall refer later. 

~th thms sketchmng of what the charqctor of the mndustry 
is, mn some of mrs brooder ~spocts, ! would Imke to turn to the 
questmen of the ~aterl~Is whmoh the mndustry uses qnd the products 
~vhmch mt produces - to develop cortamn of the smgnmfmcant trends !n 
the mndustry whloh are holpmng to oremte ~omo o~ ~h~ p~l~r~. 
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As you know, there are three fundamental mstermals requmred by the 
steel industry ore, the source of the metal; coal or oml, as the 
source of heat, and Immestone, for the purpose of fluxing or pur~- 
fmcatlon. Fortunotely v~ have mn the United States not only 
adequate but ample supplmes of these fundamental matermals for the 
steel mndustry. V% are better supplied wlth ~atormals than ms 
true of any other country on the face of the earth, not only mn the 
amount of res@rves but also mn the quality of these r~serves and 
their dmstr~butlon in relation of one to another and with respect 
to the places where we would llko to put then to use for the manu- 
facturing processes. In the extent to whmch the natural endowment 
operates the United States zs entitled to be, and could not avomd 
being, the greatest mron and steol-makmng country. 

On the other hand, I do not waut to leave you with the 
impresslon that we are absolutely self-sufflclent as far as the 
steel industry is concerned w~th respect to raw materials. That 
would be erroneous. ~Te can make steel conv3nzently or efflclently, 
as methods are now employed, only by the use of manganese in the 
orocoss of meltlng, primarily as a de-oxldizcr to help take oxygen 
out of the ores, leaving the pure metal. Some of you mag hmve heard 
arguments about manganese and the domestic supplies as opposed %o 
imports. So far as the facts are available, free from preDudlco and 
self-lnterest, and so far as they may be made available by a dls- 

interested organlzatlon llke the Bureau of l~[ines whlch has nobody's 
~xo to grind, there ore not In the United States ony ~d~quate 
suppllos of m ng~neso. There are some smell deposlts of poor-grade 
ore, but nono suit ble for motallurglc~l purposes wmthout going through 

process of benoflcmatlon. Our supplies hmvo to come from obro~d 
rid, to thc extent that ~ use mang%nose mn this country, mt ms wmse 

to bring it from abroed ~n order that, apmnst the tlmo when there 
might be som~ interference with the foreign supply, wc could h°ve 
=ccourse to the lmmzted amounts ~v~zl~ble in this country. 

As ~ motter of nation~l defense in time of need, it seems 
to me there should bos prohmblt!on on the use of domestlc supplles 
of msng nose in peace tmmo, and preservation of the l!mltod amounts 
wc hove for the rc3noto contingency when wc might have to rely on 
h~t w~ h~vo. The }~nganese Producers' Association however, would 

not agree with me on that polnt. 

There arc certain other mstorl~is th~ re going to be, If 
t?ev ~rc not ~lrcady, quite cs importont as monganose mn the stool 
industry, no+ in producing ordinary steel but for produclng those 
special stools ~mch ~rc beglnnlng to have ~ dlstmnct and important 
pl~ceo The ~lloy stools, or the spec3cl steels, use ~ variety of 
products. Steel Itself ms an alloy, it is an lloy of iron and 
carbon, so that ~on you say "alloy steel" you are, in a way, redundant. 

-4- 



I suppose, if we wore sll purists, we would talk about ~lloys 
of iron, and stool would be a c~rbon ~lloy of iron, and then we 
would be in trouble because we would have to go into the process 
of inventing names for the rest, so it is not always good to bc 
e purist. There are various alloy metals that are important in 
the stool industry - copper, silicon, chromium, nickel, vanadium, 
tlt~nium, molybdenum, cob%It, tungsten, zirconium, and aluminum. 
Some of these are produced in ample quantities and are abundant 
in the United States. There is plenty of copper and plenty of 
silicon, lye h~vo enough molybdenum. Interestingly enough, 
during the ]brld ]~/ar, we wore largely dependent upon Norway for 
molybdenum. Developments since then have proved the existence 
of adequate aomestlc suppllos, also wc arc sblo to export it now. 
There is plenty of aluminum availab!o. ~hth those exceptions we 
have to depend largely on outside sources, and especially so for 
chromium, nlckol, snd vanadium. 

I w~nt you particularly %o note that chrome nickel steels 
involve the use of forelgn material. ~Vo can produce at th~ best 
about one per cent of the chromlumwe requmro, thc rest is imported. 
It comes l~rgely from South Africa, Brazil, end }~w Caledonia. We 
can produce ~t best about I0 per cent of the nickel we require, the 

rest comes Isrgoly from Caneda and New Caledonia. Chromium and 
nickel arc the principal factors we have %o look to to glvo us those 
qualltios of stool known %o you as the corrosion roslsting "nd 
stainless stocls. ~Tithout those alloying elements we are not able 
to produce those desirable qualities which hold so much promlso for 
the spplication of stool to now uses. You may know also of another 
now development taking place in the stool industry - the so-celled 
low-alloy s hlgh-tensile stools, or the weight-saving stools which 
h~ve, just ~ithin thc last few yoers, opened a dlfferont horizon 
for part of the industry and which depend, %o a conslderablo degroo~ 
on chromium and nickel as alloymng metals ~ ith iron. 

I doubt mf you can over-emphaslze the importonce of the 
future of ~lloy and special stools, ~nd if thet is true then you c~n 
recognize ~long wmth it the disappearance of self-suff!clency with 
respect to the mstorlals of the stool industry insofar os we know the 
facts concerning our resources of such metallic substances as 
chromium and nickel. I hope that when you hear people talking about 
how the United States can ignore the rest of the world boo'use it 
could shut its doors ~nd live to itself you ~rill bc tcmpted to ask 
them if they have thought !% through. 

There arc four distinct cl~ssos, all products of the stool 
industry. There is pig iron which in itself is not of much use 
except for making iron castings of ~ somewhat low order. Pig iron 
is largely s matorlsl to bc used in making stool. Stool ingots is 
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a term applmod to stool mn the raw form ss mt solmdmfmes from the 

molten m~t~l. We have to refer to ~hc term "mngots" because mt ms 
tho common donommn~tor for me surmng the r~te of oporatmons mn the 
stool mndustry. You ~ay have notmcod that the ~smly press refers 
to the operstmng rste for the steel mndustry whmch ms mssuod by the 
Iron end Stool Instmtute e~ch Monday. It ~s ~n terms of mngots. 

.Thou there ms semm-fmnmshed steel made from the mngot by puttmng 
mt through the prolmmmnary roducmng process. And l~st of all~ there 
a~o fznmshed stool products o~ whmch there sre a consmderable number 
~nd vrr~ctv. I suppose %here are as many as 7~ prmncmpal classes 
of steel p~oducts commonly recognmzed, ~nd 20,000 vsrmetmos of these 
7~ cl~sses. Bmolog~eally specking, I guess I ought to say there 
arc 75 genuses ~nd 20,000 specmos, or 75 speomes and ~0,000 varmet~es 
of those species, but some of you arc probably bettor bmologmsts 
than I. 

Before golng mnto a consmdoratmon of some of the pomnts 
rel~tlng to tn~so pr~nclpal classes of products I wanb to pomnt 
out to you two addmt~on~l facts. I don't know that mt ms mmportant 
that you kno~ the metallurglcal dlfferenccs between them but there 
ms ~u interestlng d~ffcrcuce in that the present magn!tudo of our 
steel industry ms dependent on the open-hearth method ~ch makes it 

posslblc to u~e quallt!es of ores that dmd not flt into the Bessemer 
process. Up be 1910 the Bessemer steel productlon mn the Unmtod 
States ~as the dominant part of the ~ndustry. In 1895, only ~0 
years ~go, about 80 per cent of the steel preductmon was Bessemer 
and 20 per cent open-hoarth~ The condmtmons are more than reversed 
now bee-use about 90 per cent ms open-hearth and l0 per cent 
Bessemer. That zs a roflectmon of the extent to whmch the mntro- 
ductmon of the open-hearth process has made ~t possmble to utmlmze 
ores whmch otherwmse would not have boon commercmally satmsfactory. 

~nether pomnt along the same imno snd havmng an mmportant 
consmderatmon of the future ms the use of scrap-mron s~d steel scrap. 
If you ~rent b~ck 25 or Z0 years you would fmnd most of the steel 
m~do from pmg mron wzth relatmvoly Imttle use of scrap. As a metier 
of fact, mf you wont back to 1908 the ratmo between steel ~nd steel- 
nakmng pmg lion produced was about l0 8. In other words, the amount 
of steol-mok~ng mron thqt yeas produced annuclly was equal to about 
80 per cent of the steel mngot tonnage. The mctall!e iron came 80 
per cent from plg mron and 20 per cent from other sources. At the 
present tlme the r~t!o is oust about 1 l,or about one-h%lf of the 

notslllc Iron in stool now comes from plg iron and one-half from 
scrap, and there are s good many oper~tlons and operators for whlch 
the r~t~o of scrap runs h~ghor. 

That ks an !ntcrestlng and slgnlfmcant pomnt because It 
bc rs on Vhe rate of deplotlon of iron ore resources and has led 
som~ l~laglnat!vo people to draw the cuncluslon thct we nay never flnd 
it necessary to mlne the last of our reserves becsuso there ~mll be 
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so much scrap commng back to be molted. A comparatmvely supor- 
flcmml survey ~arrsnts the conclusmon that over the next thlrty 
or forty yoors there are 750,000,000 tons of steel now zn use zn 
one form or another v~mch should come back as scrap to be roraelted, 
or, say at least 25,000,000 tons of stool yearly commng back to be 
romolted. That eases to a rely consmderable extent the concern 
~zch ~as felt 20 years ago about the adoq~acy of our ore supplmes. 

The products that are made from stool in the flnmshod 
form by the process of rollmng hot, ~nd when I say hot I moan a 
temperature of from 2300 ° to 2800 ° Fahronhomt - rolled hot from 
the mngot dov~ to the fmnmshod product, prasont some mntorostmng 
trends whmch ~re teldmng to create problems for the zndustry. 
~fmthout bormng you ~th fmgures (I shall leave a tobulatzon of the 
basmc fmguros from ~moh I am draying thms pomnt) I w~nt hurrmedly 
to sketch to you the way mn ~mch there has boon a shmftmng of The 
wemght of mmportanco of varmous classes of products mn the last 30 
years. 1905 ms the fmrst year ! sh II take, ~nd 1934 ms the i st. 
Thlrty years ago 28 per cent of the entmro output wos zn r~mlw~y 

m termals, track mstermols, rszls and ~ccossormes, mn 1934 only 
7 per cont. Consider ~at that ~esns to " concern ~mch has hod a 
large part of its capacmty mn those ho. vy products. If you have 
rmddon on ~ r~mlroad recoutly you probably at< conscmous of the f~ct 
that they need to buy some matermels for thomr tracks but they show 
no mnclmnotzou to do mr. In the heavy structural products - s~pes 
~nd pl~tos - that go mnto brmdgos, etc., the productmon dropped from 
20 per cent el the total 30 years ago to 15 per cent l~st year, yet 
mn thor partzculor case there was no conspicuous change untml 1930. 
As a matter of fact there ~as s gradual zncreaso do~vn to 1980. ~fe 
are not s~fo, therefore, mn dra~mng on unqualmfmod conelusmon ~s to 
the tendency mn thor d~rectmon. It moy be thst the pendulum wmll 
svrmng beck agamn, and that a prommncnt part of the output wmll go 
• nto structural purposes. 

You sro probsbly especially mnterested mn bar products 
because !t ms in the bar group that ~atormals for forgmngs and 
projectiles come. In that group there hms been a drop from 20 per 
cent to about 17 per cont. In contrast to those fmguros I ~snt you 
to note that mn the so-called flat rolled products, sheets and strmp, 
30 ycsrs ago there was loss than I0 per cent of the total tonncge smd 
today almost 30 per cent. In tin plato, ~zch ms closely related 
to sheets ~nd strmps mn methods of manufacture, less than 6 per cent 
30 years ago, almost 18 per cent todsy. The tznner hns lost nothmng 
durmng the doprossmon. That !s for enough to carry thst consmderotmon 
but mt illustrates the pomnt ! w~nt to brmng out - the e~tent to ~lch 
the mndustry has been shmftmng from heavy products, raml~sy track 
mstormal, heavy b~rs, etc., to the more 1~mghly fobrmc'ted products 
imke sheets snd strmps and tmn plato. It costs more for oqulpraont to 
m~ke the llghtor products, roqumros more labor, other thlngs bGmng 
equal, to add the further processmng oporstmons. 
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That brmngs me back to on~ of the polnts I referred to 
provmously - ~echanmzatmon as mllustr~tod mn the contmnuous mmll 
for th~ rollmng of fl~% rolled products. 0no of those mmlls may 
roqumrc 125 men for mrs oporotmon. To prodaco a Imko tonnage 
under old condmbmons of manufacture - hqnd nmlls - would have ro- 
qumrod &50 men. There ms almost a 75 per c~nt savlng mn the number 
of non cmnlovod mn thqt p~trtmculor process whmch has been nochcnmzed 

" to h~gh degree, but I ~ould Imke to recall once more that the 
~ctu~l nunbe~ ~ of people employed !n the mndustry ms as groat cs zt 
~ver w s. It % ]~es a Io~ of money and thor ms one of the reasons 
why tht cepmt~imz ~tmon ms so largo - mt tskos o lot to change 
cqumpmcnt to keep poc~ wlth the trends mn shmftmng productmon, the 
rcqumrononts of consulters, ~nd the applmc~tmon of stool to the 
con~tently mncr~sszng varzeSy of uses. 0no of the bmggost problems 
th( stool producers hove to consmdor is the problem of oxpondmtures 
for modernmz~tmon of equmpmcr%, snd the sddztmon of now equmpment 
to ke p p°co wzth modern processes qnd chsnges mn th~ boszc opera- 
t~ons of the mndustryo Oft<m the question ms whether to spend the 
~onoy ot oli, asd mf mt ~s to be spent, wb~ther to spend m% now, snd 
mf now, where to put the oqumpment when bu±it. These are not easy 
questions to snswor ~nd they ~re }mvmng to be cnm ered Imost damly - 
perh-~ps ! h d bettor s'y monthly - by pooFle mn the stool mndustry. 

I have told you a imttle about the l~bor r~qumromcnts of 
th~ industry. I w~nt to refer to some more ~spocts of that questlon. 
The stool mndustrv ms an mndustry of skNlod workers~ mt zs not an 
industry of the pzck-~nd-shovel type of loboro You hoar a good deal 
~bout tan b~se rate for common labor in the shGol mndustry - A0 cents 
~n~ hour mn the Pmttsburgh dmstrmct and 30 cents mn the Bmr~zngham 
dmstrlct. It vormos mn dzfforont plqces. There are only about 
27,000 workers, so far as I can got t the fmcts, who are to be 
i bGled as unskmllod out of the ~2S,000 mn the mndustry. The stool 
yorker ms ohar~ctormstmcally q skmlled worker and hms average rate 
of p~y ms about 85 cents an hour - hmgh, as manufeoturmng oporstmons 
go. There are few industrmes mn whmoh mt runs h~gher. There are, 
howovtr, wzde dmfferoncos mn pcy. The best pared operators mn the 
mndustry, such as tmn plato, sheet and strmp materz01s, when busmness 
ms good, ~v make as mu~h ~s four to smx thoussnd dollsrs ~ yoor. 
~or w~go c~rnors that ms domng pretty well. The number of skmllod 
~orkors ~vamlable for oper~tmons ms probably not much greotor than 
the tot~l n~mbor now on %h~ pay rolls. The mndustrg ~s workmng at 
82 per cent of capscmty on the basms of a &0-hour week. ?~mth a ~0- 
hour week the average worker wmll not got more th~n 38 hours of 
octu~l c~ploymant, t~kmng ~II thmng~ mnto consmder%tmon. In order 
to got ny nero, the Immzt v~thln whzch hms hours are supposed to 
cope would h~vo to bc rLmsod because of the cssaoltmes over ~ pormod 
of a month or so. I refer to that for %hms reason mf the mndustry 
wore to frond ztself facmng a hmgher rate of operatzons, ond mt ms 

always hopmng and praymng for a hzghcr rate, there would be a ohomco 
f~cmng tbc mndustry - a chozco between two possmbmlmtmes, one smmple 
and the other not. Fmrs%, gomng out and fmndmng more men, second, 
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mncreas~ng the n~mber of hours that t~e ~on are allowed %o work 
per week. I doubt, ~nd go f~r os I have been able to get the facts 
the doubt ms well founded, mf skm]Iod workers could be found to 
operate the ~ndustry ~t ~n oporatmng rate oven ten pomnts hmghor 
than mt ms today wmthout longer hours~ If th~ oporatmng r~to wor~ 

60 per cent znstoad of 80 oor cent, the probab~Imty ms that a grost 
many operations would be short of ~on for present schedules of 
hours. It takes two or three years to m~ke a skmlled worker out 
of cn ordmnary spprontmco for most operatmons mn the stool mndustry. 

You can soo¥ therefore, one of the problems from the 
s~cndpomut of labor - adequacy of men mf the rate of oporatmons 
Incro~sos, ~nd If men are not av%mlablo employers must mnore~so the 
number of hours of work per week. I m!ght odd that, as f~r os we 
ho~r, tho mcjormty of men ~uld lmko to work more than &O hours 
a ~oek for, strange to shy, men would lmko to flnd more money mn 
the ~cokly pay envelope and if they could work more than ~0 hours 
they would fmnd more money. 

You may be mntercstod mn the rolatlon between labor and 
employers. It ms a debated subject. I thmnk I c~n say that the 
rolstmon between the employees and the employers ms as good as mt ms 
in any industry. There h~s not been a sermous str!ke in the mndustry 
s!nco an effort m~de mn 1919, and that was a famlure. The so-c°lled 
emp!oyoos' reprosont~tmon commmt£eos,~mch are commonly referred to 
os Co~pqny Unmons, appear to have solved the problem from the 
st~ndpomnt of negotmatmng wzth the employees mn respect to q~ostmons 
!n whmch they are mntorostod, and an ovorwholm!ng maDorlty of the 
questmons oons!derod by Domnt roproscntatlon of employees and 
management ore doc!ded In favor of the employees' sldo of the 
quostmon. The percentcge ms about 7S per cent of the total number 
of questmons consmderod. The relat!ons are good between labor ~nd 
management, whether they v~ll romoln so ms not so clear. There ~ro 
external factors whmch are mmplnglng on the smtuatmon, the result of 
whmch you can guess as well as I. 

I have referred to stool products as belonglng in a 
multltlde of classes and varlct!es° Largely they cs~ be descrlbed 
as bomng producers' goods, not consumers' goods. They do not serve 
themr ultlmate use in the form mn whlch they leave the mmll. Some of 
them, llko n~lls, pmpmng, otc., ore more nearly consumers' goods 9 
but the producers' goods moko up most of the tonnage. Thls fact 
boors to a very largo extent on the qu~stmon of the varlabllmty of 
demand ~nd the elastlc!ty of demand wmth fluctuatmng prices. I want 
to touch on that becsuse of the frequency with ~vhmch you see references 
to the fact that the dcpross!onwas duo to the f'lluro of the steel 
tycoons to reduce prmces. Tn%t may be a shght ex%ggoratmon but only 
a llttle varm~lon of the thesls that some of our oconommc prognostl- 
caters would hove you accept. You cannot flnd an adequate substltute 
for steel In ~st of the uses to whmch mt ms put. I will gr at yon 
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th ~ mn some mnstancos ~vhmch do not represent much mn the ~y 
of th~ totsl tonnage consumed, there ~ro substmtute matermals. 
Copper wmro you all icuow, alummnun ~ro you kno~ brass pzpe 
~nd col pcr pmpe, copoar sho~ts, monel metal mn sheets; they are all 
tsod mn app!~catmons ~cro stool n~ght f~t, but they all combmned 
do not r~pr~sent a very ~ rge tonnage. There ms not any adoquebc 
substmtute for steel mn r~ost of the ~sos to whmch mt ms applmed. 
Th t h~s on mmporb~nb bearing on this q~osbaou of ~hothor prmc~ - 
~th~n rc~sonable l~mmts - has any relationship to the olast~cmty 
o~ d~n ud. If loofsteak goes to ~1.25 a pound yo~ can sll eat 
po~k ~hops. You have ~ wr~oty of thmngs you can turn to. If you 
don't lml~( ~hc prmce of su~ts you can continue to we~r your old 
su~t. If you arc gomng to b~d a ramlrosd track or a house or 
~q~c o~to]ng tools you arc going to use st~ol fo~ you can't use 
Shy substmtutc. You e~n go w~thout to a degree, but that moans 
suspending oporatmons. You can go wmthout eatmng but mt ms not 
cdvoc~tod, ~nd to the s~e do~ree v~e don't advocate, for the sake 
of mndustry, that you go wmthout the processed production and re- 
habmlmt~tmon thor c~ll for th~ use o ~ stce!~ 

You u~doubtcdly hove h d eorcod upon you the theory that 
clastmozt~ of dc ~and dcnon~s on *lu~tu~tmug prmcos, put prmco up and 
t~e d(mand aces dova~, ~Ic. If you offered to sell stool ramls at 
@5.00 ~ ton th~ r mlro~d probably would say thst mf you can sell 
then for ~b.00 ~ o don't w~nt ~o %eke a chance on then. 

L~t no ~o now to the qucstlons of cort~In of tho problems 
In the industry. Th~ fmrst problem the industry f~cos, and souo of 
you conbrlbuto to it, 2 o ~hc oxaetlug d~m~nd of the users of steel. 
I @en't know any buyer thaL ms more oxactlng than the ~rmy unless 
it Is the N~vy, and ~vbcn ! say the Army an0 Navy I ~ not leavlng 
f r bchlnd the run-of-~mro of mudustrm~l consumer. Technical 
s~hools ar~ turnzng ovt hz~hly tr ~ncd non who have learned a 
g~eat d~el obout m~tormals ~nd spocmlmoatmons ~nd they have ~obs 
a ~8 ~ut to keep thom, nd they persuade themr c~ployers that they 
u~d ~ fractmo~ less c~rbon, or ~ro sulphur, an@ thereby ms 
crc t~d sn zntorostmng ~d sonewhst porploxmng problem of practmcally 
o~orj user of steel wanting to ~mto hzs ov~ specmfmcat~ons, 

A hundred snd flfty or two hundred yosrs a~o a bar was a 
b ~r, Jf th~ buyer was lucky enough to get an order mn when the nmll 
w s rollmng he got his 1~atcrm~l, snd that condmtmon provamled more 
or loss ~o~ to ~bo~t 1920. Smnce 19~0 the ~orld hss turned ever 
~ thoro ms ~Irost no such thmng ss commorcmal stool. 

You may see ~ quotatlon of the pr!ce el uerchcnt bars 
c rryln~ the ~mprcssmon thet hero ms a m~termal that ms produced by 
the ~ule ~nd sold by the foot. I don't suppose, however, thet 25 
per ccut of the totel tonnage of b~rs produced today con be doscrmbed 
us anythzng but specmal stool on whzch a speczfmcatmon has boGn 
wrmtJcn v~th scrupulous exactness. The co~oI~est thmng ms to 
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spocmfy the linmts of carbon content and mt ms not unusual for 

a buyer to soy he wants the carbon content covered by a rsngo 

of no~ ~oro than ton hundredths of I p~r c¢nt or a carbon con- 

tent of from O.Ipor cent to 0.~ per cent. l~at does that mecn 
mn terms of quantity of carbon mn a ton of stcol~ It means that 
the rocker ms trymng to control the carbon content wmthmn imm~ts 

-of two pounds out of two thousand pounds. That ms a pretty good Dob 
~vcnfor ~ prescrmptmon druggist. Reduce that to the quantmty of 
matormal the ordinary druggmst deals wmth sad mt snounts to less 

thantho provorbm ~I mustard seed. 

You v~ll also frond any number of consumers who insmst 
they must hsvo % sulphur content of not more than 0.04 per cent. 
Thor ms less than 1 pound per ton of steel. These are merely 
mllustratmons, The same smtuatmon oxmsts all through the mndustry~ 

It oppllos mn tolerances - the s!ze must come wmthmn thousandths 
of ~n mnch of ~ sp~cmfmod llmmt of sccur~ey, gauges, thmcknoss 

must not vary more than thousondths of an inch between margln end 
mlddl~ of a shoot that raay be 60" or 70" wmde. Consl~cr the 
problem znvolvod when a roll long enough to have pass through mt 
a sheet 60" or 70" wmdo r~ust be so rmgmd thst there ms not gomng 
to be sprmng enough beyond whet may be measured mn thousandths of 

an ranch and the whole thmclcncss of the matormal rolled ms only a 
small fractmon of °n znch. On ~ contmnuous mmll the oporatmons may 
start ~mth : hump of steel that wemghs 8 or l0 tons mn the mngot 
or bloo~. As mt comes out of the rob~atmng pint mt v~ll go strsmght 
through wmthout stoppmng for further heating untml mt comes out 
at the far end of the dmfferont sots of rolls w~th a thmckness of 

perhaps fmve hundredths of an mnch, sad as m~ fmn~shos mt may be 
travclmng at a r to of 700 to 1200 foot a mmnute. Procmsmon and 
accuracy are stmll expected by the buyer under those condmtmons. 

There ms also the questmon of surf she qualmty - fmnmsh - 
the kmnd of fmnmsh that will take the polmsh you insmst on for 
your automobile Those are problems - tremendous problems. How 
to do tho~, ho~ to do then most offmc~cntly and oconomlcally and at 

a prlcc whmch the consumer thmnks he should pay, ms a constant 
problem for the stool maker. 

The second of the problems of that order is the quostlon 
of spoc!al stools, those msdo w!th the alloy!ng metals to whlch I 

hey< referred. There is an inf!n!to vsrmcty of combmnatmons, 
osn~cm,~lly mn the st~mrloss stools mn whmch chrohlu~u and n!ckol 

L~ro th~ furd~nontals. The two ospocts of chemmcal snalysms and 

physmc~l qu~lltlos ere to a large extort dotormlnod by two 
foetuses of the process of manufscturo. One of them ms the hootmng 
of stool ~ftor the ormginsl moltmng - thc so-coiled heat treatment. 

It ms gottmng - I ~ lmost would say mt ha= got - to the polnt ~hero 
the stool taker well oqumppod ~th furnocos for rcho~tlng and he~t 
trootmont can almost msko the stool do whatever he wsmts mt to do 
mn the process of gottmng mt mnto the fmnlshod form. He can n~ke 

mt v~th long crystals or smsll cryst°ls of th~ T~otal. He l~ows 
what temperatures are requmrod sad for what length of irene, and he 

has to do it for one really mmportant rooson, and that ms to 1~ako 
the stool perform in the way the user wants mt to perform. The 
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has to do m% for one really mmportant reason, and that ms %o make 
the steel perform mn the ~vay the user wants m+ to perform. The 
dr wing of steel ms the best mllustr~tmon. Look at the shell of 

a headlight, the fenders, the dmfferent bodmcs that arc put on 

aatomobmles. All those represent flat pmocos o~ steel thst went 

to the msnuf~cturer mna cold condmtmon ~nd ~oro made to flow ante 

the wr~ous shapes ~n which you see ~t. It ~s ~Imosb unbcl~ovsble 

that th~ stool m~ able to come through wxthout tearing or cr¢ekmng, 

or rumplmn{, of the surface, or ~ny other undosarsblo consequence 

~s a result of bcmng v~ do to move cold. 

That ms the last of the gre~t Droblems of the stool mn- 
~ustry - how te n~ko mt perform mn use - ~o r~ke mt ucc% all the 
rc qumromc~ts ~he mngenumty of the human ~umnl ~s trvmng %o frond 

for ~hls Host bt~-lO of ll n0tormals. 

oooOooo 

0 - V~t effect dzd the ~.R.~. ~avo on the isbor end of 
the zndustry~ From your remarks I g~tther tmey ~ro contznumng the 

polzczes ~mrocted b~ the N.R.~. Is there a lzk~lmhood of gomng b~ck 
to +he old l~bor status~ 

A - You ~sk sbou% fomr questmous, I shall take the last one 

fmrs%~ The Imkolmhood of gomng back to the old labor status. ! would 
ssy no, because generally spcakmng th~ wheels of tmmo turn *or~ard 
~nd never reverse -onoc you have gone over ~ pmecc of ground you 
rover roa!ly cover mt ~gamn. I don't thmnk there ms the sl±ghtcst 
d~ngor that the forwsrd movoment, as a result of what has happened, 
ms over gemng to be lost. As ~ matter of fact I don't see that the 
N.R. ~ SltU ttmon brought up ~ groat dc~l thst ~s now zn the ro- 

l~tlon between l~bor end r~nagencnt except to qumcken wh~t ~as 
gomPg on. Spre~dzng work mn mndustry was well under ~y mu 1930 

"~d the foctorles sh~ed ~ tendency to br!ng the hours dov~ to a 

Io~ 1cvel, they com~itteo themselves under Vho co?o to rmg~dly 
proscrzbod hours which re stall bcmng ushered to, ~ether they 
~ere ~ndcf~n~toly ~s ~c~ up vn_th ~h~t you c ~n do w~th the labor 
you now h~ve ~f th~ r~te of op~rstmou r~sos to a h~ghor point. 

Q - C n you gmvo any e stomate on %he number of tons of scrap 
cxoertod last yo~r~ 

i~ - 1,835,000 tons last year, 1,526,00 in the flrst olght 
r~on%bs of thls jear. Those flguros %re not the result of a prodlglous 
~c~ory, I h~ppened to put them !n ~ letter yesterday. Last ye r the 

sneunt ~as mere th n @ouble that for provlous years, !t was the 

blggost ve~r ~¢e h~vo ha ~ on scrap export. 
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of scr~p~ 

Q - How ms thob gomng to affect the erergency needs 

- So far as ~$ h~s gone there ms nothmng to be 
~orrmcd about. The be vy movements of the last %esr end a hslf 
hove boon ~uc to the low donand at hone and the monetary exchange 
smt~at~on ~mch maSo thms s good place to buy ~t, also, the 

curron£ m~dustrmal actmvmtmos mn Japan and Italy ~orc factors. 
I Son't thmnk at the present tmno that the movonent of scrap has 

got to a pomnt ~erc wo need be concerned. If mt mnoreasos 
stoa~mly mt mmght bc enbsrrassmng for do~ostmc stool pro@ucers. 

Q - Has the ~ncrmoon tqrmff bc~n an mmportqnt factor 
mn the @ovelopmont of the zn@ustry~ 

£ - Undoubte#ly, hmstormcally, yes. Undoubte01y no, 
curro~tly. If you go back to the NcKmnloy tarmff o~ 1892 or 

1893 - that had a very z~portant mnflucnco on stm~ml~tmng the 

greyish of the mndustry mn thms country, but over the last I0 or 

15 ~csrs, smnco the w~, the %~riff lms h~d nothmng ~atcvor to 

~o wmth the forward progress of the mndustry mn thms country. 
Thcro ms no %~rzff protection on stool oroducts tod~y. The 
svora~e ~t£ ms c ~tter of ~ few doll~rs s ton ~nd zt ms possmble 

for the foreign produccr to undersell the So~ostzc pro luc~ by ~ony 
tm ~os the ~ount of the duty. 

O - Is there anythmng appro~chmng a ~onopoly control 
• n ra~z m~tcr~a!s used by the ~nSustry~ 

- No. The Govcrr~ent once %rmod to prove that there 
vr~s~ You v~!l fmnd mt very imterestlng roJmmg - there sro only 
5@ voluy~es of tostmnony m~ the so-called d!ssolut!on sumt sgaznst 
the Steel Corporstmon. ~ s ! recall the story the csso was gottlmg 
to a pomnt ~hero m% was hcadmng up to that partmcul~r questlon 

Is there a nonopoly control of the ro~ ~%Grmal~ The hearmngs 
~oro zn Pmttsburgh am< ~ thGy put on as a ~mtnoss an enmnont nlnmng 
ongmneer. H~ ~s aske, ~ mch the sc~c questmon, subst~ntl~]ly, 
"~%ul~ mt be posszblo to go% another holdmng of prop(rtzes equal 
to ~h t they h~vo~" Hms onswor w~s "~OSo" The Judge s~md, "Go 
~hcad and tel! 1~e v~hore the proportzos ~ro and the tor~nagr of c~ch." 
E-xhmbitlng smother prodlgmous feat o ~ nc~iory he ~rent to ~rorl ~ and 
rocmted the @ct~mls of properties, one after another, thms p~opcrty 
cnc] bhat, ~nl procmsely ~vhorc mt ~vcs loo~tcd, ~vhqt type of ore mt 
proc~uccd, the cstm~ted tonnogo el ovomlqbl¢ ores,and c~txmo~tod 
tonn~bo of currently sv~ml~blc ores. Yhcn be got through there 
~as nothmng nero to be s~md. ]~hen as!~ s later how hc ]~ev~ sll 

thzs, the v~tncss sazd he had just f~nmshel ~mtmng a report on 
it. 

Q - Ho~ r about chronmu~ qnd nmck~l~ 
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- ]~e don't control ch~ommun and nmekel. Intornatmonal 
Vzckel h~s control oe C~nsdmon pro@uetmon of nmckol and I belmevc 

s rcl~tod corpany has control of tbe ~e~ Caledonms dcposmts. Of 
chromium doposmts, those mn South ~frmca are controlled by a 

~rmtmsh company. I bel~eve there ms a supply of ehro~mu~ ore 
controlled by ~ermcan mnterests ~n Brazml, bat mostly mt ms mn 

the h~nds of non-~ermcan controlled concerns. 

prmce~ 
q - ITas Internatmonal Nm~kel boon able to stabmlmze the 

A - They have (~ono a pretty good 3ob. 

Q - Has the t~rzff ha@ any effect mn stsbzhzzng the 
prmco of %lloy matormqls~ 

A - Frankly I don't know. I @oubt m~ ~t has. ~Vc thmnk 
~t ms the narro~mess of the control of the pro@uomng mntercsts 
that hss been the st~bmlmzmng footer. 

Q - I ~nt to ask about the so-c~lled motalllzlng processes 
an the oxt~nt to ~hzch they nmght e] mnmnate somewhat the necessmty 
for nmckol ~r~ chromium for prevontzng corrosion. ~hat ms your 
opmnlon~ 

~- It ms undoubtedly true in certain uses. I an not 
sure thqt the process h~s been aloquate in those nero trylng appll- 
co%lons to ~Jrhloh corroslon res]stlng stcel~ are ~pplmqd, such as on 
be rd shlps and at sc~coqst polnts. ~rlno cond!t~ons will probably 
b~ the real test of thor process. I don't know that it has had sn 

~lequ~to demonstr~tlon yet, 

Q - flow has the 40-hour week sffec%ed the companlos' 
opofn~lon9 

_~ - They hove ~orked it out generally on the basms of 
three shlfts - emght hours a day for flvo d~ys° It is not an easy 

thmn6 %o work out. ~ s o n~ttor of fact some of the producers have 
been cousldor~bly embarrassed mn the I st smx months by koeplng 

thclr ~vcr~go over ~ perlod of slx months. One compsny I know of 
foun ,l it necessary to go out snd m~port between a thousand and 

t~olvo hunlrel non %o cquallze the hours of work for its employees. 

© - V~at Is the bro~d polmcy of industry coneernmng the use 
of ~ ngsneso ~nd nlckel anl ehronmun~ Do they opernte on current stocks 
or do they h~vo a tendency to accumulate reserves~ 
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~ - There ms, generally, a pretty good stook oe monganoso 

• n thms counv~V. ~,,lost of mt cones from ~ho Goorgman soctmon of 

Russma, frou Brmtms~ [rJ~a o~ Brazil, cu,~ b~causo of the ~n~mspen- 

sable n~turc of the r~ng~nese %nd the suoltlng oporatmons I t~mrJk 

probably you would fmnd that a smx months' ~upply ms sbout the 

~n~mu~. Nm~kol and chromium woul~ be ~bout the sane. Th't _s not 

a long supply v{nen you are lookzug at mt from the st~ndpomnt of n 

omergonc f s ~_tu~t~on. 

Q - You spoPo sbo~,t he exportatmon of molybdenum. Can 

you toll us ~hero~he~a~ormty ~i tb~b goes ~n order that ~o m~y have 

~n mnd~catmon of ~ho ~s us~.~g such hmgh-po~wre4 stoel~ 

- ! confess I don't !cue ~ who th~ buy rs ~tro. I thmnk, 

he ~ovor, that the Buzo°u of ForcmLn ~nd Do~ost~c Co ~uorco could 

~uswo~ that ~n cons~der~blo dot~]. 

0 - _re oontznual so~rchos bomn@ made w~th a vmo~ %o 

locatmng ores of van dmum °n~ t~n cr do the stool c~ponmos fool 

cortamn there °re no such eros ~n the eountry~ 

- I don't bollevo they h vo over oo~sod oporat!ons in 

loeklng for supphos. Those comp~nlcs I ]~a~o~r best have non constantly 

at v~ork looping for dopes!is of not only iron br~ but also alloying 

materials. 

Q - You spok ~ of the hmgh grade ore awml blo mn Brazml. 
v~at are the chances of thomr ost°blmshmng ~ steel Irdus*ryV 

~ - You asl ~ no to mndulge zn prophotmc vlszon. I wo~]~ soy 

the choncos arc slmght. In the fmrst place, Br ~zml does not hove 

any metallurc~col coal, so far ~s I know. Cool there ms, accordlng 

to my last mnforn tlon, ef low grodo end could not bo ~daptod to 

~otallurgmcol opcr~tmons. Thor would moan brmngmng mn eo~l from the 

Unmtcd S%~zes or Zralos, perhaps. In the second place, the ~arket ms 

very ca ly leprossod. Brazml hos no largo dcn~nd for mron ~d stool 
products mn ~ny mnSmvmdual soctmon ~nd the dmstrmct where the ores 

re loc ted ms p<rhaps ss mnconvonmcnt as ony coul8 bc from the 

st~ndpo~n~ of roachmng the markets. Untll Brazml gets to an ontzr~ly 

dlff<relt scale of oconomlc ovolutmon zt would not soon to me that thcroms 

o sourd basms for bu~Idmng up ~ reel stool ~ndustry. 

Q - bq~t cl ~tnc~ hms J pan ef ever bulldlng up such an industry~ 

~ - I ~n sorry you s sPed mc ~h~t boc~us~ i ~n not unbmascd. 

K~op~ng ~s close ss I can to f~ots anl ~voldmng orcjulloo, 7 woul I s~y 

the ch~nc~s ~e very slmght. J~pan c~n subsmdzzo ~nd support 

by the Oovorr~ont, but Japon does not have mmportant resources c f mrs 

o~, e thor of ore or of fuol~ and mt does not seem to me that J p~n 

has the k~nd of cmvmlmzatlon emthor mndustrm~lly or cconom~oally whmch 

cslls for ~ groat deal of iron ~nd stool. 
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1905 
1910 
1915 
1920 
1925 
1930 
1934 

1905 
1910 
1915 
1920 
1925 
1930 
1934 

1905 
1910 
1915 
1920 
1925 
1930 
1934 

1905 
1910 
1915 
1920 
1925 
1930 
1934 

Ore  
Productlon 

42,526~13B 
57,014,906 
55,526,490 
67,604,465 
61,907,997 
58,408,664 
24,587,616 

Pig Irou % 
Prod~et on Pig Ilon 

22,6~0,499 53,24% 
26,949,290 47.27 
29,524,789 53.17 
36,243,890 53.61 
36,116,311 58°34 
31,020,907 53.11 
15,676,809 63~76 

Basmc & Bessemer Produotlon of ~o 
Fig Iron Produotlon Irgots & Castlngs Pzg Iron 

(2) 

16,512,295 
20,~30,250 
23,616~520 
28,~99,806 
29,o86,841 
25,708,133 
13,533,033 

Production of 
l~gots & Castzn__~gs 

20,023,947 
26,094,919 
B2,151,036 
42,132,934 
15,393,524 
40,699,483 
26,055,289 
Produc t ion  of 
F in i shed  
Rolled S tee l  

(2) 

16,840~015 
21,o21,279 
24,392,924 
~2,U47,860 
33,386,960 
29,%13,007 
]8,959,506 

(1) 
(1) 

20,023,947 82 46% 
26,094,919 77.91 
32,151,036 73°45 
42,132,934 68.35 
45,393,524 ~4.08 
40,699,483 63.17 
26,055 ~89 51.9e 

Productlon of 
Flnz shed 
Rolle~ Steel 
16,840,015 
21,621,279 
24,392,924 
32,347,86~ 
33,386,960 
29, o!3,nO 
18,969,50o 
Produ~tlon of 
Razls, Ral] Jolnts 
and Tie Pl~te ~ 

4,084,874 
4,399,598 
2,739,8]8 
3,179,9~6 
3,607,794 
2,479,623 
7,356,516 

% of F~n!she£ 
Rolled Steel 

s4°1o% 
82 8~ 
7o .87 
76.78 
73.5.5 
72.51 
72.80 

% of Ra!Is 
Rall Joints 
and Tie Plates 

24 26 
20.35 
11.23 
9.83 

10.81 
8 ° 40 
7o16 

i 
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1905 
1910 
1915 
192Q 
1925 
1930 
1934 

1905 
1910 
1~t5 
1920 
1925 
1930 
1934 

1905 
1910 
1915 
1920 
1925 
1930 
1934 

]905 
i ~ C 
1915 
1320 
1995 

19o0 
]934 

Prodbct~on ~f 
Fmn± I~o£ 
Ro~,c~ Stoel 

16,840,015 
Pl,r21~279 
24 02 924 
o2 47,863 
~3,~86.960 
29,~13 007 
] 8 ,q69 ,506  

I>rzdl/P Lloiq Of 
z ] %lsl~ed 
• ~o ~led S t o e l  

!6,c40,015 
21, " Z~2/9 
2 4 ~  ,924 
3 2 ~ 4 ~ , 8 6 3  
33,386 9]0 
29,513 bD7 
18,Q69 506 

Produotlon of 
F!n] shod 
Rolled Steel 

16,840 015 
21,C21,279 
24 392~9>4 
32,~!7,833 
33~ @3,9o0 
29 13 007 
18,°S9,506 

Produotlon of 
£i isled 
Ro ~d Steel 

16 [~0,0!5 
21 c21,279 
24~ 90,924 
o2,~47,863 
~,[8~,930 

~ 007 
IS,~6t,SJC 

(3) 

(4) 
(4) 
(4) 

(b) 

Pr~uctlon 
of 

Shapes & Plates 

3,7CI,,25 
5,074,618 
5,315,054 
8,0~1,881 
7,557,561 
7,173,296 
2,BC2,819 

Producilom 
of 

Bars 

3 ~ 93,L0] 
a 026,640 
4,d84,650 
6,702,6B5 
o,&/8,902 
4,982,124 
3,289~31 

Produc lion 
of 

Sheets & Strlp 

I,~91,024 
2,147~75o 
1,836,78~ 
3,472,92~ 
5,345,467 
5,a53,A19 
6 , 3 9 9 , 4 4 5  

Produotzon 
cf 

Tzn & Bl~ek ~l~le 

1,001~007 
1,359,8P5 
2,~45,813 
3,071,125 
3,~01~388 

3,~38~349 

\ 
\ 

% 
of 
~hapes & Platos 

21.98 
23.47 
21o79 
24.9 ° 
22°04 
24.$I 
16.09 

% 
Bers 

21.34 
]8,62 
18 39 
~0~72 
1~.4! 
76 88 
17.54 

% 
3~eets & Strlp 

8 85% 
9 93 
7 50 

10.74 
16,9]  
18 48 
28.46 

Tin 

BI~ c~{ Plate 

5 94~ 
6e29 
9.62 
9.d9 

lO.e9 
12,04 
1/,,07 

A 

-Iv,b- 



PROD~Cr!ON OF 
FII~ISKED 
ROLLED SIEEL 

PFODUCTIO{ 
o~, % 

~IRE RODS ~RE RODS 

1905 16,840,015 1,808,688 10.74% 
1910 21,621,279 2~24!,830 10.37 
19!5 24,39~,924 3,095,907 12o69 
1920 32,347~863 5,156,907 9.70 
1925 53,866,060 2o844,656 8.52 
195~ 29,513,007 2,3¢8,600 7.95 
1934 18,969,506 1,723,765 9.09 

Pro@uot~on of Productmon % 
Fmnzshed of Tubular Products 
Relied Steel Tubular Pro£uots 

1905 16,8¢0,015 (6) 1,435,995 8.55% 
1910 21~621,279 (b) 1,828,194 8.46 
1915 24,392,924 (6) 2,299,46~ 9.~3 
1920 32,347,e63 3,220,289 9.96 
1925 35,586,960 3,229~768 9~67 
1930 29,515,007 (7) 3,930,202 13,52 
1934 16,96°,o06 (7) 1,944,759 10o25 

(I) Flotmtzous fmgure based on a 21% ploauc%_on ~f Raml Jomnts snd 
Tmo Plates a~n~r the voduc~1on of ~alls such 21% bolng baoo~ 
on the ~mo~1~ot~on flgures for the 5 yo~rs 19'2 ~ 916 zrmlusmve° 

(2) Fmgure for 1934 7noludos only ~t por%~ u. nf ~hc cap~c~Ly and 
pro~ot on of sLeel for c stzngs used by found2 ~ np~rst~d ~y 
coarsen_ s Uwo~uctng st~el ingot~ 

(3) Includes Alloy. 

(4) She ts only, fzgurss on S+rmn no~ ~vs ] blo pr~or ~o ]920 

(5) Incluaec Tern~ Plato. 

(6) Iuc!udos Z1~elp, Flue and Pzp~, l~o ~ or St<oz. 

(7) Includes B~nl~s or P~erc~d B~]]~ o~ lo ~ S amless ~ubes, such 
flguro not be~ug avollabl ~ prlol to ~6. 
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MEMOP~NDUNI TO PIR. TOWER. 

The capscltles of the ether f~nmshed hot relle~ products 
are as folio Js. 

Rails 

Spllce bars and tle platos 

Sheet plhng 

Hoops, cotton tles, ballng band~ 

Skelp 

Tube b&an~s and bl&!ats 

heels (relle~) 

Blooms and b t l l e t s  (for forging purposes) 

~ll other flnlshed hot rollod 

Total 

3,492,60~ 

1,346,500 

260,000 

2&l,000 

3jZ25,400 

2,310,000 

311,150 

906,100 

427,000 

i2a819,750 

i 
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INGOT PRCDJCTION 

Yoar 

1895 

1900 

1905 

1910 

19] 5 

1920 

1925 

1929 

1934 

Bos omJr ,J o ~ Total 

~909,128 80 

6,678,3C3 67 

I0,91q,272 56 

9,35~,~37 ~7 

8~194~737 26 

8, t 6 ] 5 "  22 

~, 670,12d ] 5 

7,091,6~0 13 

2,162,35[ 

O~cn }Io~r%h 

1,13[,182 

C,444~836 

15~641~158 

22~9~3,7"0 

31sSSb,495 

37~lzg,903 

47~P20,599 

23,436,761 

/o of Total 

19 

32 

43 

62 

73 

76 

84 

66 

9O 

Total 

6,114,834 

9,995,525 

19,463,180 

g5,154,087 

31,284,212 

40s881,592 

44,140,738 

54,850,{33 

25,94~,744 
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~NNt!~L AVERAGE C0}{POSITE SELLING PRICE I~ER POUND IN ~HE UNITg_D STA~S OF FINIS~D ST%Y,L T~DUC_S 
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THE STEFL PLAN 

I by 

2~a3or H. C. ?~anton, O.D. 

<f 

As you gentlemen ~roceed ruth the ~nd ~Tl,,ual ~n8 
con~]t~ee problems that make up the course of mustr~ctmon at 
tle Army Industrial College, th~ thought ~I1 ~requeutlp occur 
to you - Is ~nc str~ mnte~oted mn eu~ plsn ~ for ~ndustrmal 
prep~redne~s~ Does Industrv cooperate w_th us in the orepara- 
tmo~ of t~aso pl ns~ Now, sp~akmng persor~l]y, I bare h~d 
ver ~, vet ~ llml ed experlenoe in procuremrnt planning ~ork. 
i ~ve, however, zn the past fevrluont~s co~e ~uto contract 

~t~ thr Steel l~austry prmnc~]ly thro Fh the Tr ~c Association 
of ~he Industry, the Amermcan I~on aud Steel InstztuL~. S~el 
~s, rou[hly, a fmve bmllmon doller ]nh~stry. I+ zs probeblv 
the lest or~anmzed ~nd stro~c~% of our D~s~c mndustr±es. Its 
Tra~e ~ssoc_~t~on ~s ~ho most representative of ~t such ~ 
cssocmatzon should be f all the ~r~de A~socmatmons mn ~he 
entmre country. I should lmke to say that we have had the 

utmost mn cooperetmon from the ~me~mcmn IroB and Steel Instmtute. 
We have had voluabl~ suggestmoc~, data mn the form of capacmty 
an ~ productzon statmstmcs, ~nd we have had, and are new havmng, 
some of our own data checked by the Instmtute. 

In fac%, we ~ve had s~ch comploce ~ooperatmon that I 
am almost ashame8 to look ~f~° Tower in the face when I thlnk of 
the trouble we have ca1~ed hlm and are even now caus!ng him. 
So when the thought occurs to ~ox, as It will many tlmes before 
next June - "Does Industry coopera~e ~'', I should llke to say, 
from my brief exper!ence, you can rest ~ssured th~t Industry 
does and will cooperate in our Industrial preparedness actlvmtles. 

Colonel Jordan has asked me to t~ll you ~bout the 
Steel Plan and I h~ve dmvmded the subject in%o - First, ~hy ms a 
Steel Plan censldered necessary by the Offmoe Ass]stan% Secretary 
of l~r~, Second, ~Vhst does the Steel Plan conslst aft, and Thlrd, 
~q% should the Steel Plan accomp!msh~ 

Let us take up, Fmrst, 1~y ~s a Steel Plan eonsmdered 
necessrry by the OASI~ Just conszder steel for an mnst~nto The 
fmrst rnd usually the prznczpal raw mste~mal requmred by the 
mun!tlons fabrmc~tmng plant ms steel mn t~e proper shape and of 
the correct grade. The fmnzshed product of the steel mmll zs 
thus perhaps th~ mos~ mmportont r~vr m~terlal for the munmtzons 
m~nuf~cturer, 
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You w~ll fmnd mt customary mn thms College to exommno 
our current procuremont pl~nnmng mn the lmght of our World V~r 
expermenco. Durmng the ~r, mere attentmon w~s probably pamd 
to the supply of steel tlmn to ony other commodmty. As a 
result of thms close attontmon there was l~ttle, mf ~ny, 
shortage of steel. ~rld ~r eondztmons were specmal, ho~{ever, 
mn that our allmos ~ore between us and the enemy, end mmmodmete 
and rapzd production of munmtmons ~{as not as essentmal as mt 
wmll be mn the next war. 

The mdom of a Ste~] Plan was concemvod mn 1923-192~. 
Goner 1 Ferguson ~as then Dmrector of the Plannlng Branch. 
Namer R. R. Nix wos Chzef of the Commodltmcs Dmvmslon. },~. 
James Bonnet w~s present in the Cmty of Washlngton as the repre- 
sentatmve of the Stool Corporatlon. ~ir. Bonner, durmng the ~Var, 
represented the Amermcan Iron ~nd Steel Instmtute on the ]V°r 
Servlce Commmttoe for Steel. Requlroments for steel wore routed 
from the Steel Dmvlsmon of the l~ar Industrmos Bo~rd to ~9. 
Bouner. ~. Bonnet and hms ass!st~nts then allocated requmre- 
ments to producers. The mdea of a Steel Plan or!gmnoted among 
those three gentlemen, G(norol ~orguson, No3or Nmx, and Mr. 
Bonner. A Steel Plan was actu lly prepared by N o3or R.P.Nmx, 
wmth ]~. Bonnet's qdvzco. Thms Plan ~qs known qs the 1927 
Steel Plan. In the revmsmon of the Plon now under ~y, we have 
no~ changed the fundamental concepts as drown up by those 
gentlemen. Both }£r. Bonnet ond ~$or Nmx ore now dead, and 
.a~tor ~ ~sthor close study of the work aecomplmshed by them, I 
would lmko to pay tribute to themr p~mnstqkmng thought and 
offoctmvo work mn drq}~mng up the ormgmnal Steel Plan. 

It is well known that the Unmted States excels in the 
teehnlque of makmng steel, mn the cspacmty for producmng stool, 
end also mn the productmon of steel. Lot us now exammne the 
roqumromonts for stool, comparmng these requlrcments, or as we 
spoqk of them, the War Load, wmth capaczty end productmon. I 
have attempted to show on thms ehsrt, mn general terms, the 
condmtmons that exmsted mn 1918 and then the correspondmng 
cond!tlons mn 19S4. Lookmng at the loft smde of thms chart, 
one would say that there ms lmttle to worry about, because the 
total ~r Load ms rolatlvely small ~s compared to the country's 
capacmty to pro~ce. 

Looklng now at the rlght slde of the chert, we can 
obtain ~n idea of the proportlonato sh~ro of the ~ar Load re- 
qumrod by the J_rmy, Navy, and Emergency Fleet. There stmll 
spocars httlo to worry sbout in the supply of steel and one 
would say that mf o~r plans went far enough to prevent cross 
hauls and dmstrlbutloncl dmffmcultmes, the roqulrements of the 
Steel Plon would bo met. 
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J~ 

There ms, howover~ another slde ~nd a very sermous smde 
to the problem. It has been stated at least one thousand tmmes 
fromthls platform that modern warfare ms ossentmelly a war of 
machlnes. Not only is mt a war of machmnos, but the msch~nes 
must be Imght, they must be s~rong, ~nd they must be hzghly 
mobmle. Those requmremonts have led to the wmdespread use of 
alloy and st~inloss stools. The Lmermcan Iron and Stool Instltute 
dcflnos alloy steel in general terms as stool where the mmnmmum 
of the rtnge spocmfmcd mn any of the elements named exceeds the 
follo~ mng percent 

Nmckel Over .@0% 
Chromzum " .30% 
Copper " .50% 
Mangoneso " I~ 6 5~ 
Slhcon .50% 
}~lybdenum ,I0% 

Vanadium ) 
Tungsten ) 
Cobalt ) 
Tmt~nmum ) 
ZlrOonibun) 

Any percent 

The Instltutc dGfmnos st~mnless steel qs all steels other than tool 
steels contcmnmng 9% or more of chrommum wlth or wmthout alloys, 
or a comblncd content of 18% or more of chrommum and other slloys. 

Let us now oonslder the requlrements for these spocmal 
steels. I apologlze for the number of fmgures on thms ch~rt, but 
mt ms mntonded to show you the sctual smtuatlon that exlsts. Now 
we can not say thst the capacmty of the Steel Industry to produce 
alloy and stalnless steela ms a defmnmte f!gure, because the equlp- 
mont used zn the manufacture of these steels ms mdentlcsl mn most 
cases wmth the equmpmont osed for the productlon of tonnage steels. 
The productlon zn peace tlme depends then upon the demand for these 
steels and we mmght say tho~ the production mn war tmme v~ll depend 
upon the supply and svaml~bmlmty of ferro-ql!oys. Thls eh~rt shows 
you then, the comparlson between the recently computed requlroments 
and 1934 productmon ~nd it can readmly ~e seen thor ~ really sermous 
sltuctmon exlsts° 

I think, then, that you ~-mll agree, qnd thor we ecn con- 
cludo, thst we need a Steel Plan to prevent cross hauls s~d dlstr!bu- 
tlonol dlfflcultlos for the pla!n e~rbon or torm~ge steels, to in- 
sure the supply of the necosscry alley end st~inless steels, to pre- 
vent compotlt~on ~mong the Supply Servleos of the War and Navy 
Departments, ~nd to secure an equltqblo dlstrlbutlon of the ~Var Lead. 
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Lat us now consmder whet the Steel Plan consmsts of. 
There ~rc three p~rts to the Plan - F~rst, Requirements, 
Second, Capaemtmes, end Thmrd, Cap~cmty Crodmts. In connectmon 
wmth the proparatmon of the Steel Plan we have classmfmed mron 
and steel products ~s shown on thms ch~r%. There are n~uo clesses 
whmch we rocognmzo and, then, of course, the grades or composmtmons 
wzthmn the classes. The grades follow the SAE cl~ssmfmc~tmon 
system ~s for ~s ~t goes. I should now l~ke to dzscuss requzre- 
monts very brmefly. 

Requmremcnts, in terms of guns, b~ttlesh~ps, t~nks, 
outomob!los, or wh~t not, would glvo us llttle ide~ of how to 
dmstrlbuto these requlrcments to the Steel Industry. Our flrst 
step !n computlng roqulremonts ~rs to show on %pproprl~te work 
sheets the stool go!rig into the verlous items of munltlons in 
terms of the nlno classes of stool ~nd also in terms of the grades 
wlthln eoch class. The data from the work sheets ~s then 
segregated into classes and grades of steel, and by Supply ~ rms 
~nd Servlces of the Army and slso by Burosus of the Navy. These 
sogregatlons also show the d!strlbutlon of the steel requ!roments 
to the Branch Procurement Dlstrlcts !n the case of the Army, and 
to the Naval Dlstrlcts In the c~so of the N~vy. These aggroga- 
tmons wore then summarized by Supply Servmces and by Dmstrmcts, 
and fmnally, the total requmroments makmng up the War Lo~d, wore 
complated. 

Now, knov~ng requmremonts ~n commorcmal terms and by 
D~strzcts, we next went to kn~ow the capacity of the ~ndustry to 
produce the nzne classes of st~el by company and plant, end also 
by Dmstrmcts. Fortunstely, the fnnormcan Iron and Steel Instmtute 
brought out ~ts 1935 Iron and Stool ~Vorks Dmrectory zn June of 
thms year, and from %hzs Dmroctory we have ~orked up the capacmty 
of the zndustry to produce the nmno classes of steel by company 
and plant, and also by Dmstrmets. 

~;mth requlrements known and cepacltmes known, the thlrd 
part of the Plan, vchzch ~o bern "Capacmty Credmts," can be pro- 
pored, The cepacmty eredmts shoots show for each Supply ~rm and 
Sorvmce of the 1~Tar Dep~rtment and Bureau of the No, vy, the re- 
qumrements by Dmstrlcts ~nd by clsss and grade of steel, e~d also 
the compenles and plonts whmch ~re to supply those requlremonts. 

~kth eap~cmty credlts set up, e fmnal set of sheets v~ll 
sho~ the dmstrmbutmon of the War Load to the steel industry. On 
those sheets wmll be sho~n for cach corporatzon, comp%uy, and 
pl~nt, mrs shore of ~,rar Lo~d and the percent of thms 1~r Load to 
• %s capacmty 
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L~t us now saumarlz~ the S~ool Plan. We can see that 
the Steel ~lan cons!sts of, first, Rcqulrements by class end 
grade of steel and by Districts, second, Capacity of the industry 
by company, plant, ~nd by class of steel, ~nd by Dlstrlcts, third, 
Capacity Crcdlts sot up in favor of the Supply Services on the 
v%rlous companies ~nd plqnts making up the Industry, fourth, The 
dl ~tr±butlo~ of the ~ar Load to the corporations, companles, end 
plants m~king up the Indostryo 

~s to the present stqtus of the Plan, requirements h~ve 
boon completed, C-pacltles have boon worked up and are now bolng 
reviewed by the Stsglstlcs Division of the f~nerlcan Iron and Stool 
Institute, Capecit F Credits h-re been started but are temporarily 
suspended until we obtein data on the !93A production of ~lloy 
and stainless stools. 

The next step in the Blan after Capacity Credits have 
boon sot up, ~ii be to submit the Capacity Credits to the Supply 
Arms and Services and to the Navy for criticism. ~en these 
criticisms have boon ad3usted as far as possible, the Plan ~s a 
whole v~ll be submitted to the Army end Navy ~lunltions Board for 
ad3ustmont of any inequalities that can not bo smoothed out by the 
personnel preparing the Plon. Finally, the Plqn es q whole will 
be submitted %o the ~muorlccn Iron end Stool Institute for its 
~pprov~l. ~i~h the opprovel of the Institute, the Pl'nwmll be 
considered complete. 

In conclusion, let us consider what the ~sslstont 
Secretary's Office hopes the Steel Plan will accomplish. The Plan 
should tell the War Depsrtmont Supply ~.rms and Services and the 
Navy Buroous where tholr war supply of steel is to come from. 
This should facillt~to their procurement planning activities. 

The Plan should eliminate competition between Supply 
Services, it should toll the Director of the Pl'nnlng Brqnch what 
stool is required, whore it is coming from, ~nd also how the steel 
locd is distributed to the Industry. 

The Plan should eliminate to a very conslderablo extent 
the cross hauls and dlstrzbutlonal dmfflcultles that almost stagnated 
transportation during the ]~orld ~r. 

The Plan should provide the ~ny and Navy Nunitmons 
Board with a well defined scheme for carrying on, in s6 f~r~os steel 
ms concerned, during the critical ~nd chaotic transltlon period when 
the proposed War Industrlal ~dmlnlstratlon is being organized. 

Finally, it should furnish the ~¥ar Industries ~dministratlon 
with a definite guide as to Army ~nd Navy requirements for stoelj 
where these requirements have boon pleced, qnd what productive 
capacity will be sv~ll blo for the essential civilian ectlvltles of 
the nation. 
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THE STEEL PLAN 

THE THREE PARTS - I, REQUIRE~iENTS, II. CAPACITIES, Iii CAPACITY CREDITS 

CLASSIFICATION OF IRON AND STEEL PRODUCTS 

I 

II 
III. 
IV 
V. 

VII 
VIII 
IX. 

CLASSES 

BLOOMS, BILLETS & FORGINGS 

ROw mS, SOUAEES & FLATS 
STRUCTURAL SIqAPE S 
SHEARED AND U°M. PLATE 
SH]!ET AND TIN PLATE 
TUBULAR PRODUCTS 
WIRE AND WIRE PRODUCTS 
PAIL 

CASTINGS AND INGOTS 

GRADES 

i PLAIN CARBON 

2 NICKEL 
3. NICKEL CHROME 
4 MOLYBDEIIVJM 
5 C~ROMIUM 
6 CHROME VANADIUM 
7 TUNGSTEN 
9 SILl O0-MANGANESE 
SI STAIN-LESS Y~RON 
SS STAINLESS STEEL 

18 & 8 NON CORROSIVE 
SP SPECIAL 

q> 
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