
T'~E AR]~/ II~UDUSTLIAL COLL~]GL 
ashlngton, D. C. 

Course 1939-1940 

PFOBIY~I,S i~D T~I(DS OF T% If{ON k~ STL T LTDU$TRY 

by 

Dr. ~-alter S. To~rer 
Execut~ ve Secreta~/ 

Amcrmcan Iron and Steel Instltute 

AI0 122(I/4/40)S J 

November 21, 1939 



PROBLEI~ AND Ti~I~DS OF T~[ IL~ N AND ST~LL I}~USTRY 

I have ~sked that you be gmven mn advance of our discussion 
a set of pages on ~hmch you w~ll f~nd perheps a some~d~a% a~hoa!lmng 
array of fmgures. It a!~ays seems to me, ho~ ever, that to ~avc the 
figures on paper rather than ~n the air ms very helpful, because 
there ms not much of anythmng that ms more depressing than an 
atmosphere laden w th statmstlcs. I nave put them dovm on paper 
for you so thst you may have them ~or your o~m reference at yot~ 
own convenmence or ~f you prefer you can mgnore thegn eq~]re!y. 

The subject of whmch I a~ asked to talk to you t ~ms mornmng~ 
"Problems and Trends of the rr~n and Steel InOustry" ms rat ~er 
large in its scope, If one would undertal~e all that ~ght be sand 
on eztner of those two catef~or~es. Per1~aps I ~ade a m~ stake in 
not suggestmng to Colonel i~les~ who i undersband ms prevented by 
tallness thms mornmng from belng here, that ~e co~@ r el~ eve ~e of 
bormng you this mo~nmng by ass~znmng you to attendance at the 
hearlngs a couple of ~meks a[~o by the Te~porary Natmonal Econo~mc 
Commmttee mn respect to t1~e Steel Industry. if you hac ~ sat 
through those hearmngs you woulO have learned much ~ore tqan £ 
can possmbly underta!:e to tell you th~ s morning, and you v~ould 
have learned partmcularly that one of the prmnclpal oroblems of 
the Steel Industry ms to tlu"o~; llght into some rather foggmly 
shrouded ~m~nds. I ~ms tempted at one stage mn 1] stem!rig to t~ose 
hea~xngs to paraphrase or su olement the ~e~l-l~o~m sa~-~ng that 
"A little kno~leOge ms a dangerous throng' by adding that "no 
knowledge ms fatal ~' . 

it ms always a imbtle dmffzcult to kno~.r e~-act!y where to 
start mn dmscuss!ng problems and trends ~n the Steel InOust~T. 
Last year, ~hen I had the pleasule of being l~e~e before ~hat ~,as 
then samd to be the best of the classes, but i understand tmat zt 
has now been superseded by the class before me, [ ~ras able to say 
that the principal problem then before tl~e Steel Industry v~s to 
find o~ers, ~ ell, it ms only %,elve months s~_nce then and the 
prmncmpa! problem of the Steel InOustry no~ ~s to f111 orders, 
and I don't kno~r of any be~ter ~,~y to c'eractermze the prob!er s of 
the Steel Industr£ than to note the ups an@ do, ins e. p rmenced in 
the last thfee yesrs. In 1937 the industry estaL)ished a hzgh level 
of actmvmty gaged mn berzas of actual tons proOuce8. In 1938 mt 
dropped do~ mn scal e of operations to a 3evel almost rumnausly 
low~ and ~ow, mn the current week, ~ore stee% ms being ~ade than 
has ever been made any other week, e~ther mn peace of wartime in 
the United States. PIanlfestlyj ~mth va,mstmons of that sort mn the 
run of actlvmty in the mndustfy there are bound to be many kmnd~ of 
problems of operatmons ~nd productmon, 



llost of those, no~vever~ a r e  mntern~! to°the ~naust~y and are 
lest only a Im~tle~ mf at all, ~ the people outside the ~ndustry 
who are us±rig rots prooucts. Perhaps thag statement ought to be 
qualmfzed mn part to take ca~e of the present s~tustmon of p~'ess 
zor ~(~i~ve~y of ~atermai from consumels ~vho a~e, in a rood ~any 
• ns+ance~ a~cozS!qg to ~epo~t~ not aole &o [~et as prompt de!zvery 
of as ~ acl mstermal as they ~ oul@ !zke to ~ave. I am sure that 
that ~tate~ent wzil su gest to some of.you the @eszre to ask a 
quest±on later as to ~hcre are the bottlerecLs zn the Steel industry 
and so I shall not ans~er tbst question no~. 

In the statmstzca]~tab!es that I hc~e graver you f ~ant you to 
note the varmous kmn@s of ~atms0mcs %~ere ~mch i ~u~ve selected 
• n order to set before you mn accurate measure so~e of the lunda- 
mentals of the mndustry~ nota~ !y, cap±tel img~res and oroductmon 
fzgures zn dmfferent representatmve years over a space of s ~pro~rm- 
mately three decades, to trace the effecbs of dmiferent c~n@~tmons 
at dmf±ere~t times on t ~e progress a~d aco~vmty of the mn~ustry. 
I ~vsnt partmc~tia~ly to Iza~e you co ~pare the f±oures or bias u furnace 
statmstzcs v~hzch a~pear mnt ~e secon¢~ table on pa~e I ~th the 
fmgures mn tl~e fmrst and second tables on oage 2 ~mch sno~ f~rst, 
the steelmakmng fmgures and secondly, the re]atmonshmp bet~een the 
pmg zron an¢ steel zngot fmgures. Those comparmsons wmll lead you 
mr% edmately to t~e fmrst and one of the most fundamental problems of 
the zndustry ~c~bb .-espect to ra~¢ materials. 

The basmc ra~T ~ater]a!s of the Steel Industr2 - ore, fuel, 
stone - are avamlable ~n the Unmted States In adequste an~, for 
ct~rrent requmrements, unlmmzted quamtltles. The quant±tles and 
qualmtmes of those basmc matermals avamlab!e do~estzcal!y leave 
Imttle zf anythmng to be des±red. The proouct of t ~ose, as far as 
the steel mndustry ms concerned, ms ~mg mron an~ ~ as soon s s you have 
produced pmg mron by smeltzng of mron ore, you mnmledmately fmn~ 
yourself requmrmng certazn other auxzlmary materza!s, Imke manga- 
nese, for exam ole~ to help mn the purzfzcatmon of pmg mron for the 
prod~ctlon of steel, and llke iron an~ steel scrap for use An open 
hearth steel ma~n% f[~uaces~ mn order to faczl~tate certain 
processes of pro@uctmonand get the best results and practmces, 
under present day co ud~tmons. 

~cat you have then ale three baszc matermals for the pro luctzon 
of pzg iron, anc ~ aoc] %~o more, ~angsnese and scrap for the productlon 
of steel - olamn steei~ smm~!e steel° As ~oon ss you go muto the 
more specma!zzed qua]tory of ~teel, the so-called alloy steels, then 
~mmed~steiy com~ the sub3ect of al\oymng ma~ermsls. Promznent among 
those are to be noted mckel~ chrom±um, mo]ybednum, tungsten~ and 
vaned±into Unfortunately, the ~a3ormty of t~ose are not avamiable 
zn the United States mn adequate quantmtmes for our requzrements and 
when we fznd that fact wroth reference to slloymng metals ~ sl~ould 
t~n back m~a note also that ~e are not no~ able to produce 
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domestmcally enough manganese for our o~m requmrements. On t'~at 
sub~ect ] am sure t~ere aze so~e quost=ous mnv ur m~nds sn ~ l 
shell not deprmve you of the cbsz~ce ~o ssk them. 

Those a!loymng meta]s for ~ ~c~ ~e ave deoendent on the out- 
szde vorld are a~ong the nest es entmal strste~zc maberm~]s ~] ch 
~e need from oversees or foreign sources. ' olybdeutl~ ~ e ~sve zn 
abundance mnt ~s c~outry~ ~ore t~un ±,~ other kn~ ~ de ~oszt ~ ~n 
the ~orld and s s o~ 1~o,~leo ,e of t e usefo~ness of ~,o]yb~emn zn 
steel makmng mncreases, mt a ~ears tna~ mo!~b~enu~ ~'! mak~ steel 
have the tb~%s or ~mp~rt to steel ~sny of t~e ouc~z~mes ~eoo±ore 
dee~ed to be avazlaole only by b~ use o~ obh ~ mabc~a!s, 

Then there aze t~ree r~o~e roaoer~ais es~entms! foz certain oarts 
of tse sveel mncus~ry- coatmn~ ~aterma!s~ tzn, z~uc, and lead- 
tmn for ma]'zng b±n olate~ zmnc for making gs!va~zed p_~ocucb~ lead 
to be used zn conjunctmon ~mth tzn zn the manufacture of certain 
other coabed products. Zmnc and lead are of domestzc orzgmn m~ 
adequabe a~ounts - t~u, nob. e musv d~a~ tz~ fron~ ove~sea~ sources 
and at the present tzme, ~ong bhe constitutes of t~n z~ the 5t~el 
Industry, b ~ere ms a consmde~soie uncertainty ~s to the adequacy 
of tz~ su~Imes at reasonaule p#zces, mtboub tzn d~ere co~Dd be 
no tzn olate, w~thout tmn olate~ no calmed feces for t~ue mz~zbary 
ar~ of the ~over~muent. 

There you h~ve the larger problems w~tn reference to ra 
matermals and mn conDunctmon ~th tho~e prob!e~s of sap~Imes of 
ra~ matermals t~ere ere one or t~ o vrends ~hmcb I ~ ou!d !ml-e to 
me ntm on. 

There ms an mncreas~ng use of a~ioz~ng r~tals beca~se o< the 
gro~ng recognmtmon o± the ~ossm~±tm~s of ~oecma] qualztm~s m~l- 
ported to stee 7 by the a~dmtmo~ of sp~cmfmed ~e~ce~te~es of ot~r 
~aterma~ s mn con~unctmon ~_~n zron. 

The so-called specmfLcatmon steels ~, ~c,~ ~re bec~ing constantly 
~ore mmDortant !n t~e industry are related ±n l~rge part %o the use 
of a!io~_ng metals. 

The gro~ung importance of tre~d to~ afu t ~e use o± scrap is 
revealed mna genera] ,,~ay by t~e second table on page 2 in ~r inch 
ms shown the relatmons~_n bet~een t~le froc]uctlon of steel nal'znc 
ping mron and the output of stee3 zncots. You ~m!] note that In 
the early years sho~n ~_n the taLle tre nro@uct~o ~ o_ steel ma~z~g 
pmg zron e~ceeded seven~jper c~nt of b le total tom,age of steel 
turned out mna ~eaf but nore recent]~ on~3 ~ about slaty per cent. 
That ms an zn@zrect ~av of measurmn~ t~e ~ncreas7 ng m~l~ortance of 
scrap. 

-3- 



Scrap ~s beco~mzng mncreasmngly mmportant and zf you ~on't ask 
me some ques~mons a~out mt i sha]! be amsapfomnted. I sqoul( ~ say 
t~zs further concerumnG scrap, ~hot a great dea~ of scrap zs pro- 
duced mn the process of manufacturmng steel, as ~_ndmcate@ by the 
r~ght hand colunu~ of f~Gures mu the ~ ~rst table on page 2, s?~ov~ng 
the percentage of y~eld from steel to fln~shed product. The fmrst 
fmgure mn that rmght hand column ms ~Tong, ~nste8d of 9Ao9 per cent 
mt should be approximately 81 per cent. Even wmt~ that co~rectzon 
Vou see that ymeld h~s been a d~mmn~sh~ng percentage. The @mfference 
between ~ngot and fznmshed product ms hone made scrap, and that 
goes back ~to the furnace. 

T~o other mmportant sources of scrap - one, generated zn the 
process of manufacturlng artmcles out of steel, as mn the autorot!ve 
mndustry where approximately t~entg-fmve or t ~zrty per ceut of all 
the steel products fabrmcated become scrap in vhe process of fabrm- 
catmon. The percentaxe varmes mn other mndustrles. And t~en as a 
second important source of scrap, the scrap~mng of mndustrmal eqump- 
ment, tearing up of old ram!s~ junkmng of auto ~obzles and ramlroad 
cars, tearmng do~ steel frar~e bumld~_nzs, ~nkmug of many dmfferent 
klnds of agrmcu!tura! and mndus~r~a] equmpment, all_ contribute zn 
varymng amounts to the aonus! output of scrap. It mmght be muterest- 
mng to note ~n th~s conuectmon that a fairly accarate es%ma~e 
mndmcates that at the present tm~e ~ have mn use mn the Uumted 
States u~ards of a bml!mon tons of stec! perfor~mng some functmon 
or other. No~, somebody has taken that fmgure and deal ~zth mt mn 
a rather !mberal way by cal!mng mt "potentmal scrao". I ~ut to 
dmsavow any responsmbmlmty for that mdea. Ho~ great the potentmal 
supply of scrap ms mn the Unmted States can be determmned only mn 
the l~ght of certam~ varmable factors of w~mc.~ prmce ms an mm~ortant 
one. Place and t~_r~e are other mm~orta~t factors. There you ~ave 
to compute your equatmon ~_tm three var~_ables, prmce, tmne and 
place, all tmkno~m, and whzle my mathematmcal studies ~re be ~nd me~ 
I ~as n~ver able to solve an equatmon ~th t]~ee uukno~ms mn at, 

That brlugs up the questmon of the e~port of scrap about ~hlch 
you hear much. That ms another one of the problems of the qteel 
Industry. 

So much for tae questmon of the ra~ materma!s of ms]orang steel. 
No~ let's look at steel ztse!f, the capaczty to produce steel as 
a raw ~etal mn the form of mngots and zts use mn ma]~ng flnm~hed 
products, the varmous rays in ~mch !t goes ante consumptlon. Last 
year ~rhen I vas hele I vas able to dmscuss that old point about 
e cess capacity ~n t1~e steel mndustry, e have a fraternmty mn tams 
country ~#nmch has alvays amused mtself by talkLug about e~cess 
capaclty partlcularly in the Steel Industry. At the moment there ±s 
nelther excess nor mdle capacmty. Capaclty Lu the Steel Industry ms 
gaged approxlmately by what ~e mmght c~ll "peak demand". If you look 



at those capaczty fzgures that i ha e set forth for you ±n the 
f~rst table on page 2 there may be zn your mznds so~ quest±on as 
to ~,hether, ~f at thins moment ~4~en ordinary commerczal re~nrements 
are taking al~ the steel tl~t can be t~rned out, thence would oe 
enough steel for everybody who wanted zt mf sudden add~ bzonal de- 
mands for mzlztary purposes were to be out on top. i mu not say- 
rang there would be a shortage of steel ~ak~ng capacity to neet 
combmned czvmlzan and nu!ztary~quzrements because I don't know, 
probably nobody kno~s exactly ~hat the sztu~tmon ~ ould be, as 
restlt of the demands for m~lmtary requirements on mn@ustr~al plants 
no~ o~o~uczng for cmvmlman purposes, zf we hao to ut mn effect 
Co] ~] ~nton's steel plan. 5pcczfzcally, let's ta]~e a case whzch 
a~ Liustrate t~e point. 

Take the case of a co psny Imke ~ arzon Steam S'~ovel - ~zch 
vlt~ ~ s great deal of dmffmculgy, I am tol~, cou]~ be %~ned over 
to t,~e 1~snufscture of tanks for mmimtary purposes~ becauoc that 
co ~Z is mm the busmness of makzng heavy excsvat_~g mac nery ~n 
~h~c~ ~ue caterpzi]ar t~e of locorotlon ms fund~ ental ~sume 
tha~ at present the plant ~s workmng full t~nue on production for 
cmvmlman purposes and requmres steel for those p~0oses~ ~ however, 
zt smould be c~led upon to turn rots facm!mtzes to the nsnufscture 
of tanks for the ArnLv~ then the steel req~mrenents ~ou]@ be charge- 
able agamnstt Colonel I _nton~s steel pl~ and ~ ould not represent 
addmtzonal dew-ands u~on the capacity of t~e steel mm!Is to produce. 
Consz¢]erab!e parts of the reqazrements of ~,~ar ~ou~ d reoresent zn- 
dustrmes dmverted to produce mtems for mm!zta~ ~ progra~ ano the 
needs for steel would be substmtutzon rat ~er t ~an adcmtmonal re- 
qumrements. I wanted to dwell on that poznt because z ~ cmvzlman 
needs ~ere at top-notch level, end ~ art~e neeSs ~ere added~ I don't 
e}~act!y know the answer as to ~ hat canaczty would be. Colonel ~mnton 
may because he has so much of those facts of avamlable caDaczty and 
m~l~tary requmrements on hand. 

Steel furnaces zn the Unlbed States are capable of making 
seventy-two mmlllon tons of steel in a year. There ms probably 
not much chance for the mndustry to make at any hzgher rate bhan 
seventy-t~vo mmllmon tons in a year° In other ~ ords~ the cspacmty 
is rated nzgh enough. Thab tonna ,e of steel can be fiL~shed mnto 
a varmety of fol~s~ there are some forty or fzfty standar@ classes 
of products. Lnough of those products are !z~ted mn the fmrst bable 
at the top of Pate 3 to be a ~ood zn@zcablon of ~cav t~.e tonnage of 
those products ms dlvmded. However, the abz!mty to fzumsh steel ms 
more f!exlble than the abm!mtv to make steel. ~s an mllustratzon, 
~ou have all probably heard about t ~e coutzauous strmo sheet mmlls 
that the Steel Industry has been puttmng zn durmng tre last ten or 
f~fteen years. They are enormous affalrs, requmrmng plants half a 
mmle long capable of takmng steel as mt comes zn tme form of ing~ts 
and turnlng it mnto a hmghly fmnlshed product, at a speed of more 
than a thousand feet a mmnute. If you have never seem one of those 
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fmnmsh~ng mmlls you ought to go to ode nearest one and have a look 
at ~t. It ms really a grand spectacle of ~ndustrmal achzevcment. 
In the aggregate t~ose zm~lls are faded as capable of f~zs~'mng 
fmfteen null~on tons of steel, rolled mn the bet form, mn the c-urse 
of a yesr. It probably ms true that ~/" the~ cou!¢ be graven all the 
steel they can handle, operatmng st m~c mmum c apacmty, a s many turns 
per ~eek as there could be run on desirable s~ zes of ~ro4ucts they 
could dot~ole thst fmgure. In other ~ords mf some e~ergency re- 
qtu~°e~en~s ~n the United States called for t~,~enty or t~nty-f]ve 
ram!! ~ to~s of tl~e kzn8 of product that csn come off those ~zl]s, 
th%~ co~4 probably do the job provided the necessary stcel ~.ere 
d.ve_~-ted from other uses. i uch the ssme throng ms true of others - 
the bar mmlls, for e~'ample. Undouotedly, mf the stee~ we±'e dmverted 
to them, operatmng at m~xmmum c apacmty, many more tons than are 
talked about as ba~ mini i capacmty coul@ be produced mn the Unmted 
States. 

The reason for these condltlons ms t}~st the demand for steel 
ms the compo~mte demand of thousands el indmvmc~ual users. It ms 
the people who use steel ~#lo deter,~<ne the demand, and there are 
probably oetween twenty and %~lent~-flve t:Jousand manufacturlng con- 
sumers of steel, probably a total of forty-flve to flfty users of 
steel who are bu~_ng steel dzrect]y from stee3 mmlls. There are 
probably an equal m~nber of users ~ho buy ~_nd!rectly from the mmlls, 
through jobbers and 4istrlbutozs and warehouses. The composzte 
product of al] of thelr demands for steel tells the Steel industry 
what to n~ke. At one t~me they ~mll want ~o~e of one kmnd of steel 
and the welght of production ms thrown on one s!de of the ~_n4ustry. 
At another t~me more of ~other t~e of steel ms ~,mnted, and 
pr~uctzon ms on another szde. The d~ffrernces are reflected mn 
the fluctuatmng b~lances between the dmfferent clas es of pro¢~ucts 
as s'o~nq mn the taLle on paoe 3. Note, for example the dec!tuning 
mmportsnce of ramlroad track materma_~ s as compared ,~tn the upward 
tendencmes of sheet and strmo steel. The necesa ty for mamntamu±ng 
elastmcmty of facmlmtmes to meet f~uctuatLng 4e~and~ ms obvious 
mn the shmftmng balance between hea~ and 3 ~ght oroducts. '~s a 
result of toose trends of demands, there are ~any problems pre- 
sented to the Industry. 

The problem of satlsf~ng the ourc1~sersr requmrements mn the 
varmetles and grades of steel they want is one of the c ~lef problems 
of the Industry. There are really scores of thousands of dmfferent 
grades and varletles of steel which have to be made to satlsfy 
purclaasers ' demands. The tendency of the buye~ ms to want speci- 
fmcat~on steels~ products for w~ich they set close tolerance as to 
slze, narr~J speclflcatmons as to chemmcal analysms, h~gh requ~_re- 
ments as to physlcal quallty %s an lllustratlon, the flrst tlme 
you get a ch~acc, look at one of the current new automobile models 
and contemplate the front fenders. From the slde of the hood, one 
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pmece of steel may be requmred tc make everythzng there zs zn the 
fender, ~n the headlmght shell, mn the entmre works. Now ] hen you 
look at that fender ccnsm@er the fact that the metal vas req ured 
yo take that shape vhen zt ~ms cold, not ~en mt vas hot. It ~ad 
to flow mu the cold state under pressure, had to preserve uniformity 
of thmckness and to preserve the fmumsh. That is wDat I mean ~hen 
I s paek of physmcal qualmty. 

Another ~mportant point mn connectmon ~mth spec~fmcat~ons ms 
thsT ( ~t~o] of chemmcal anal.~sms ~s req~ red by users to a close- 
ness ~ ~2ecmfmcatmons that ~s a3m~ost unbelievable. In the atter 
of za bou content, for example~ ~t ~s not unco~qon for a purchaser 
of ste~i to requmre that the carbon shall fall vmthzn ten or fmfte@n 
hun4redtns of one per cent mn the free, shed product, or a range from 
.15 to .25 per cent. That means that there can be a maxmmum varma- 
tmon of one tenth of one per cent of carbon mn the fmnmshed product, 
and mf you translate that ~nto terms of formula for providing the 
mngredments mn %be furnace ~nere the steel ms mel~ed you get dow~ 
about to the proportmon that you would be mn mf you were to t eli 
your respectmve w~ves ~hen they a re ~uttzng sugar mna batter for a 
cake that they must measure the sugar by ~_ndmvmdual gramns. 

The demand ms for materlal that ms made ~th a degree of accuracy 
much Imke a medlcal prescrmptmon, aud ~he steel maker s~ows ex- 
traordmna~y abm]mty to perform vz±tha ccuracy. That trend ~s be- 
commng even more marked than les~ marked. Lvery year there are nm~ 
requ~oements and closeness of speczfmcat~ons 4euanded by the purchaser° 
Thus one hag problem of the Steel Industry ms h~ to satisfy the 
exacting demands of purchasers of stee~ and stm31 make any money. 

I realmze that the idea of makmng a profmt in industry is some- 
what frowned upon In certazn qusrters these days. In the flrst table 
on page l~ however, you ~,~ll see some f3g~es t]&t %&ll convlnce you 
t]%%t the Steel Industry ought occas~ol~ally to nml-e some money~ that 
zt ought to pay a ~mge to the capltal ~rhmch ms worklng mn lu@ustry, 
in order to be mna posltlon when mt needs a@@&tmonal dollars for 
keepmng abreast of teckuologlcal orogress, to know ~rhere to go or how 
to attract them. Unfortunately, the Steel Inaus~ry h~s been too 
generally an unprofltable Industry mu terms of dlvmdends to stockhol- 
ders or return on Investment. That may be a natural corollary of 
t~ose polnts I have been maklng about specmfmcatmons, e~actlng re- 
qulren~nts of customers, and increas~ng de~nds for skilled labor in 
the In@u stry. 

A generatlon or more ago~ for mnstance, the typmcal steel labor 
was the square-head or bonunk; today, the unskml!ed labor ms qulte 
in the ~mnorlty. It is probably true tDat not more than seven to ten 
per ~ant at pre~ent employed in the In@ustry truly can be called "un- 
skzlled" The demand for sl~!!ed labor ms at a maxlmum and, in that 
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fact may be one of the problems zn the Steel Industry of serzous mm- 
portance mf added demands are put upon rot. 

I referred a mmnute ago to the questmon of profmt in t ~e ~tee! 
Industry, I want to say one ~1ore ~ord on thst subject. Profmt ms 
largely dependent on the prmce m1~ re!atmon to the cost of t ~e 
product. Thcre has been a lot of dmscusszon about the prmce of 
steel bemng too mmfle ~ zb!e or too ~mSh It ~oesn't seem to me that 
there ] s any ~nherent ~erlt mn constantly changmng pr!ces. If I 
were a m~1~facturer usmmg ra~r materzal of any descrmotm~ , t ~e fmrst 
tb_mng I'd ~ant to ~novr would be that the prmce i had pared for my 
raw maternal would remamn at that level untz! at least my comoetmtors 
had bought themr matermals. I wouldn't !ike to be ganblzng that after 
my raw materzsf[s had been bought my com_oetltors coul8 get thezr 
matermals at a lower prmce. Pe!atlve stabm!mty of prlce ] s a desmrabl 
thlng from the standpolnt of econommc progress. The real test of 
prmces csn be found zn the ans~rer to two questmons ~ zrst, has the 
prmce of the product l~ted zts use~ Second~ has the prmce restrmcte, 
the gro~h of other mndustrmes ~f~mch use that product~ In the case 
of steel~ the an~er bo both of those questmons ms mn the negatmve. 
I beimeve that ms an adequate test of the fam rness and soundness of 
the prmce of steel products from the consumers, vme~qoomnt, f~d the 
mamntenanoe of fazr prmces is one of the baszc problems in any 
ma dustry. 
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DISCUSSION FOLL@~G LECTURE 
~g Dr. ~.~lalter S. Tower z(~ ~, 

November 21, 1939. ~ ~ ~ 

\ 
~. I'd llke to flnd out about t,~s busmness of trend~dustry 

towards skm31ed labor, why and how are we goln~ to handle that, 

part!cularly !n regard to excludmng skilled labor from the drafts~ 

A. I would be more or less, of the oplnmon that you'd have to ~o 

pretty far in the event of drafts for ~lmtary purposes in exempt!ng 

employees ~n steel mmlls because such an ovez~he!~ng ma3orlty of 

these employees are mndmspensable for the conduct of operst!ons and 

not readmly replacea~I,. I tl~nk !t ~s true taat in the last war 

more than 65% of the employees in steel plants were exempt. Today, 

the fmgure would have to be hmgher than thins because of the progresslve 

tmghtenlng up of skmlled employees over the years that have elapsed. 

As h!gh as posslbly even 90% woula have to be consldered exemot. 

Q. I llke to ask th~s about that questlon. How many of these 

skmlled people you'd have to have are unmarrmed men under 30 years 

of age? Isn't it true that the majorlty are well beyond the draft 

age ~ 

_A. I'm sorry I don't know the divlslon of employees ~mth reference 

to age groups. There !s a surprlslngly large percentage, however, 

of employees mn the mndustry not only beyond 30 but beyond 40 ~ars 

of age. To hazard a guess, I would say that a mmnorlty and a very 

deflnmte mmnorlty are under 30. 35 or 40% hmght be under 40 years 

of age. How many of them are unmarrmed i don't th~nk anybody has 

any fmgures on that. Nostly I expect them to be married. 
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Q. In connectlon ~th the subject of profits. ! thlnk I recall 

a certaln mndustry where mmll!ons of dollars were handed out mn 

the form of bonuses and ~±, 0%000 was a bonus for the presldent 

above hms salary, wl~ch was comparatlvely small. I belleve that 

bonus comes out of the profits. 

._%. That was mn l~eu of salary. That !s an mndmwdual cond~tlon 

known to the stockholders~ they were responsmble. If they were 

dmssat!sfmed they had the remedy v~thmn themr control. 

Q. These contlnuous mmlls. You perhaps know the one st Sparrow's 

Poznt of the Republmc Steel Corporatmon. Can you tell us the n~m~ef 

of people actually necessary to run one of those new mills ~ 

_A. I am glad you asked that questlon. I will an~er It !n a broader 

way, I don't know the answer. The mmll at Sparrow's Poln% ~mch ms 

54 inches mn ~dth, ms not wzde. The null in Cleveland, 97 or 98 

inches v~de, ms the wmdest in the world. We don't have yet complete 

~nformatmon relatmve to the eifect of the mnstallatmon of those ~lls 

on employment in the industry. We hope in due course to get from 

the varmous compauzes who have mnstalled those mmlls an acctu~ate 

and detailed analysms of the effect of that installatmon on themr 

employment. Four of the companmes~ I belmeve, have already completed 

that study, traczng from the tzme before they had such mmlls do~ to 

the present#progress of employment of that company as related to 

the productlon of the product coming off those mmlls. In every 

• nstance there was an actual ~ncrease ~n the number of men requmred 

to produce, to flnmsh, on the contlnous type of mmll. Our mmpresslon 
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ms~ mmpressmon only - we don't have the detamls from other companmes 

yet - that these are representatmve cmrcumstances. In other ~ords~ 

we expect to frond that what has been expermence of those four corn- 

panes wmll be the experience of mndustry as a whole a~d tr~e number 

of men actually employed on sheet and strmp process~ more me~ than 

prmor to mnstal!atmon of those brag malls. Why~ The installatlon 

of those mmlls has made mt possmble to produce a product of qualmty 

at a prmce Wnmch prevlously could not be produced and thereby has 

~_ven a maternal sumtable for the consumer and therefore the demand 

has been stmmulated by technologmcal advances. 

Q. A steel corporatmon operated two roll mml!s at Jolmet two years 

ago; those plants were put mnto operat±on and men were obtamned who 

were not inmtmated wmthout a snutdovnu for smx months. If that ms 

true perhaps in an emergency we could traln new men, apparently zt 

ms not an mmpossmble job. 

A. i dmdn't mean to rumply tha~ men couldn't be tramned~ but the 

length of tmme requmred to develop a sl~l!ed worker for varmous 

operatmons ranges all the way from several months to several years 

so that zf yeu were to put out of the mall suddenly a consmderable 

number of skmlled operators the mndustry would be heavily penalmzed 

for perhaps a crmtmcal perlod of tmme while they were tr~ng to 

develop sk111ed workers in replacement. The development has to be 

by the apprentm ce type, 

~. It seems to me that there ms too much confusmon between specmalmzed 

labor and skilled labor, If you are talkmng about specmallzed labor 

~e men are more readmly tramned. 
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_A. I thmnk you brought out a very fundamental pomnt there. Speczal- 

mzed type of labor c~u be created in a ~atter of months~ whereas the 

hmghest skmlled type of labor, competent machmnmsts, may call for 

several years, and mt ms in the partmcul~r category, hmgh grade 

machmnmsts, where most dmfflcuitmes are encountered. In other 
who 

operatmons - rollers,/actually determine the operatmon of the rollmng 

mmlls, or melters, who determzne v~en the molhen metal should be 

poured from the lurnanees - mt tskes years to develop a good roller 

or skilled melters. 

~. You spoke of manganese an trams countr~g not beang~ of such 

quantlty. We read of low grade ore present mn our ~stern states. 

We'd Imke to know vfnat the attatude of andustry as an regard to 

thms low grade ore. 

A. Probably the attmtude of Industry as that at ms perfectly wmllmng 

and ready to use manganese from any source, domestmc or otherwise 

at the same prmce. It as true, as you say, that there are extensmve 

deposats of low grade manganese ore in thins country, not only an the 

West but in the southern states, Varganma and Georgma. There has 

been a lot of dmscusslon, partlcularly mn recent years, as to the 

feasmb!lmty of varaous processes of beneflcmataon of those low ~rade 

ores and then thear manufacture ~n ~he fmnmshed manganese by various 

processes. At one tmme not long ago at was announced that tb~ Bureau 

of l~nes had perfected a process that would make the low gTade domes- 

tmc deposmts of m8nganese ore commercaa3_ly available an a qualmty 

that probably would come close to meetlng the requmrements of the 

Steel Industry, but mt doesn't appear to have been made applacable 



successfully on a large commerlcal scale yet. No~ at the same tlme 

tnere are not qulte such low grade ores as there are belng explolted 

in Cuba and Cuban product ±s commng into thls countr-# in increaslng 

quantltles. It can very well be the beglnnmn~ of a development for 

nev~ prospect of u~llzlng low grade ore In thins country - !t is still 

in the experlmental and development stage. It Is also true that 

the total actual amount of avamlable mang~uese reserves even In 

the lower grade deposlts is not as much as we'd llke to have for 

long run use and therefore so long as we can get manganese in a 

satisfactory quallty mud supply from overseas sources it is Dust 

ss well to have our domestic sources for the future when the mat- 

erlal is not available. 

~. Would you mlnd tellmng us about the accumtu!atlon of manganese 

stock - ~hat ms the normal stock that the steel industry has on hand9 

_A. I have asked that question of dmfferent people !n the industry 

and themr replles have been that under ordmnary condmtlons the 

manganese stock in the steel mndustry would be about an e!ght months 

supply and that last summer there may have been ten or t~lve months 

supply of manganese in the Unmted States, e!ther in the hands of 

consumers or In bonded warehouses. That zs merely heresay. 

~. Is that on seven mmlllon tons productlon ~ 

A_~. No, the answer would have been made in the llght of the scale 

of actlvlty current, around A~gust or September, say 65%. 
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Q. i would lm~e Dr. Tower to talk more about strategic ma~erlals - 

tln ~hat is the prospect of some substitute in the tan ~lste 

industry ~ Is the supply 3eopardmzed ~ 

_A. I vmuld be dmsposed personally to quest=on the lmkellhood or 

posslblllty of the development of any satlsfactory and complete 

substztute of tan for coaling materlal. We have had reports at 

one tame or another to the effect that tln plate would be superseded 

but mt has never come to pass yet. The fact that the reports have 

always been premature or untrue leads one to have a consmderable 

feelmng of scept~clsm as to the mmmmnence of any such development. 

As to the supply of tln~ it doesn't seem to me there ought to be 

any acute shortage of tln for us in thls country if the Tin Control 

Authormty, represented by the Internatlonal Tin Commmtteej vDuld 

g~ve mrs approval to unrestrmcted productaon. If productmon ms 

restrlcted and the demand contlnues ~. Unrest~_cted prod ~cto on 

of tln from the Dutch East Indmes and the Stralts Settlements, I 

don't bel!eve there should be any shortage of tin at a reasonable 

pfl ce • 

Q_. Will you dmscuss the problem of fltrther bottlenecks o 

A. That seems to be a po!nt on vZalch almost everybody !s interested 

and I don't know the answer to the questmon. There are all kmnds of 

answers glven, amuslngly enough. I heard not long ago, for example, 

one man say that he had pro_rate mnformatlon d~rect from Washln~ton 

to the effect that the Anay Itself had been maklnc an accurate 

study of the var~ ~us plants and steel mmlls to determmne what 

themr facllltles would proof capable of dolng ~_n the event of 

a war emergency and they were psrt~cular%y concerned vath the 
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questlon of bottlenecks and as a result had come to the concluslon 

that the real bottlenecks zn even~ of an emergency would be the 

shortage of electrlcal energy. The pla~s v~ould break down in the 

event of an emergency of a sort for major actmvmtmes in general 

and the steel ~ndustry in partmcular. 

Then I went to a frlend of mmne In Publlc Utll!tles and told 

hlm the story and I wanted to know what he thought of it. The 

answer was the it was all rubblsh~ there was plenty of electrlcal 

energy available If you allow for interchanging of lznes. If you 

can't fmnd it ~n one place you can fmnd it sober, ere over a connect- 

!ng llne. The story was all bunk. 

Then shortly after that another man sald the bottleneck in the 

steel industry was really the matter of the blooming ~ll, the ~irst 

process of rolllng the ingot form in whmch the raw steel ms poured 

goes through po~er mmll preparatory to ~ gomng on to more flnmsh- 

rang. He samd the flrst stage was the bottleneck. 

It wasn't very many days before 1 was tal]~ng to another man. 

He sald the bloommng mmll can take care of mr; the bottlenec~ was 

in the coFe oven. 

A couple of weeks ago I spoke to still another man and reported 

all thls and he sa!d that !t was all wrong. Ue can take care of all 

those sltuatmons; the real bottleneck ms skilled labor. 

The last contrmbut~_on to the story- I talked wroth some men long 

experlenced and recmted to them the whole story- they s~d there was 

noLhmng to any of those at all. The real bottleneck would be created 

!f wexH were aske4 to do somethmng whmch we couldn't foresee. If 

the m111tary asked us to make all the steel in plates for shlpbumld- 
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ing, we couldn't do It. The real bottlenecK, if there is shy at all, 

wmll come from what the mmlltsry establmshments ask us to do. I 

glve you all of those, you can take your cholce. 

Q_. Colonel }~!nton tells me that there ms a bottlenec~ of Insuffmclent 

capac!ty of alloy steels, corroslon reslstlng and heat reslstlng 

steels. 

A. That belongs under the last category. The industry hasn't 

expected to do it, therefore isn't equlpped to do it. If you are 

gomng to reaulre in a war program a lot of stmmnless steel, more 

than clvml!an req~rements, that ms someth!ng ~hat industry hasn't 

foreseen. I thmrJ< in maklng alloy steels it is ~ore a matter of 

technlque, skilled labor, than furnacex equmpment. 

Q_a. Has there been any tendency to concentrate on any one dmstrlct 

mn the productmon of alloy steel9 Do you vlsual~ze a tlme when the 

only type of steel produced wmll be alloy steel~ 

A. On the concentratmon of alloy steels-I thlnk we are !n a better 

posmtmon today than any other tmme ~,~th the eutrance of one of the 

mmportant centers, Chmcago~ in deflnmtely alloy steel productlon. 

Prlor to that there v~s an tu~fortunate concentratlon of alloy steel 

productlon in the East along the Atlantlc Seaboard - from Eastern 

0hmo to the ~l~k~ Atlantlc Seaboard - and only a few localltles 

~mthln those lmmmts. That has very defmnltely broadened ~mthln the 

last few years. Actually there are some on the Paclflc Coast. 

On the other pomnt of preponderance of alloy steels against 

carbon steels my op~nmon ~s very much of a lay opmnzon; I am not 

a metallurgist, engmneerx, econommst, as to the ~atter of what I 

am, I'd have to throw myself on the mercy of the court. I doubt 



very much whether alloy steels are golng to be preponderant in the 

industry and I include under that even the so-called low-alloy 

high tensile steel. One reason why I feel that v~ - from my 

co~versatlon ~mth hmgh powered technmcal splrlts in the !ndustry 

when I can get them to talk my language as that I can understand 

them, I get the impresslon that the art of treat!ng steel by anneallng 

and heat treating methods is openlng up rather broad new vmstas as 

to what quallty and what adaptablllty can be brought !nto plain 

carbon steel of dmfferent analysls ~thout the necessary presence 

of such quantltles of alloymng materlals as are commonly deslgnated 

in alloy steels. V~ether that vlsta v~ll prove to be a bona fl~e 

landscape or a mmrage is to be demonstrated. There is nothmng at 

the moment to lead us to the concluslon that alloy steel ms gomng 

to be perponderant. 

Q_. I have a few comments In connectlon ~th maklug all manpower 

svamlable to posslble mmlltary servmce, not enough to industry. 

Equality ms important. In tlme of ~var industry produces at a maxm- 

mum. In the last v~r we got the effect of a shortage ~hether it was 

real or not. In tlme of war we should everythT_ng we c~n to bolster 

pro@uctlon. How much of the steel buymng ms artif~clal ~oday9 

A. I can rcadmly un~erstand why my orlglnal friend Colonel Harrls 

is now General Harrls. I'd like to have ~eneral Hafrls tall- a l!ttle 

longer on that sub3ect. That ~s part!cularly grat!fymng to llsten 

to mn these surroundmngs because one doesn't have to wander far 

afleld to get an entmrely m fferent attltude. I do feel, however~ 

tb~t what General Harrls ssld wo~id be echoed most heartily ~, 

the people mn the steel mndustry, who feel themr responsmb~l~ty mn 
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respect ~o the problem about whlch he was talkmng. To harrass 

industry would be lmke as1~ng your troops to go into an engagement 

walkmng bacl~rds. As to the other questlon. 

I don't know the an~er~ I don't know that anybody ~ows the 

answer, but I honestly feel from all that ~ csn hear and I have asked 

evezsrbody I have seen durmng the last two months the same quest!on. 

I honestly bel!eve that the b~Ik of steel now made and sl~pped ms 

bemng made and shmpped because the people who are buymng it are 

promptly uslng it, they are turn!ng it into fsbrlcated ~ or 

manufactured artlcles. ~ether they are immediately movlng out 

into mmmedmate consumpt!on as another stage of mnqumry about wb_~ch 

I don't know the answer. I will repest to you what the Natlonal 

Industrmal Conference Bosrd, one of the most hlghly regarded 

bodmes, samd to the effect that mndustrmal inventormes at the end 

of September were less than they had been in preceed~ng months. 

We are seven weeks on from the end of September and a lot has been 

made mn the intervenmng seven weeks. On the outslde~ not re taan 12 

of the present product!on of steel has been for accumulatlng inventorles. 

How much of that ms warranted and how much ms not has largely to be 

judged mn the llght of statmstlcs of !nvertormes pr~or to September 

and what as justmflable mnventory at the present state of the ~ndustry. 

There is no such throng as a normal mnventory because an Inventory at 

a certain amount at one scale of operatmons may be far too much and 

the s~°e ~uventory at a dmfferent scale of operat~ ons may oe wholly 

inadequate. The questzon of ~ nvestory in my ov~ personal bel!ef has 

been grossly overdone because we do l~ow that prlor to Septerber all 

consumers of steel products were buymng llttle, maybe in bhe next three 

months you will get a defm~te and flnal auswer to that questmon. 
X 


