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Mr. Walter Hi Wiewelj Vice President in Charge of Sales, Crucible 
Steel Co, any of America, was born in Cleveland, Ohio, and educated 
there. He joined Crucible in the f~11 of 19h8 when the Trent Tube 
Company, East Troy, Wisconsin, of which he is President, was acquired 
as a wholly o~ned subsidiary. Between 1935 and 19h4 he held the post 
of assistant general sales manager of the Jones & Laughlin Steel 
Corporation. During the war years he served with the Steel Division 
of the War Production Board in Washington as chief of the Tubing Brauc~ 
~ad as vice chairman of the Production Directive Co~nittee of the Division. 
On leaving his WPB post, F~. Wiewel joined the National Tube Company in 
Pittsburgh as assistant to the president. In 1947 he went to the Trent 
Tabe Company. Mr. Wiewel has also been associated with steel companies 
in the alloy and specialty steel fields, including united Alloy Steel 
Corporation, Standard Seamless Tabe Company and Timken Steel & Tabe 
Company. He is a member of the American Iron & Steel Institute and the 
American Petroleum Institute. He is also a member of the Board of 
Directors of Crucible Steel & Rem-Cru Titanium, Inc. Recently he was 
loaned by Crucible to the National Production Authority in: Washington 
where he headed the Metals and Minerals Branch. 

ii 



MATERIALS FOR THE PRODUGTiQN OE..$TE~J- 

29 September 1953 

CC~D~EL O'NE~T: This morning we have our third lecture relating 
to natural resources, "Materials for the Production of Steal.. Steel 
is the basis of our economy. We have a tendency to take it for granted. 
Today we have an opportunity to learn more about steel and the materials 
and the additives required for its production. 

Our speaker has spemt his entire career with the steel industry. 
He was loaned by his company to the War Production Board during World 
War II and he again served with the National Production Authority 
during the Korean emergency. Therefore he is in a unique position to 
appraise the significance of war steels. 

I welcome to the platform and presmat to the audience Mr. Walter 
H. Wiewel, Vice President of the Crucible Steel Company of America. 

MR. WiEWEL: Gentlemen: I am doubly privileged, first, to be 
invited to address such a distinguished a~di~ace and, secoud, to have 
spent a lifetime in such a vital and fascinating industry, about ~hose 
material requirements I am to speak tod~y. 

Of course I realize that no speaker has ever had anything but a 
distinguished audience, but I assure you my coronets are sincere. 
During my two and one-half years in the Steel Division in World War II, 
and again in NPA, I worked with many members of the armed forces. We 
had many difficult problems but we eventually solved them all. The 
intelligent cooperation i received from the military men with whom I 
had to do business daring the war production days gave me a very fine 
opinion of their intelligence, integrity, and ability. For that reason 
I do consider this audience distinguished, and I am happy to be here. 

The Paley Report, with which I am sure you are ~11 familiar, 
states that four-fifths of all the metal used in this country tod~ 
is iron and steel. Chart l, page 2, shows that graphically. 

The circle or pie chart at the top is ~11ustrative of the dollar 
deliveries to the military in the Korean period, showing the great 
prep~derance of hard goods made of steel and using great quantities 
of steel in the tools and equipment required for this production. 

The bar chart at the bottom depicts military requirements for a 
representative period under the Controlled Materials Plan (first 
quarter of 1952). It shows that the amount of carbo~ steel al~me 
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exceeded the amounts of copper and al~m byapproxlmately nine 
times. Note that this does not include alloy or stainless steels. 
We are talking about an industry prodmcing the basic material of an 
industrial economy. 

I will now call your attention to chart 2, page 2. This shows 
a simplified pictographic representation of the kinds of raw materials 
we use to make iron and steel. We charge iron ore, coke, and limestone 
in carefully measured amounts into a blast furnace, add tremendous 
columes of air heated to about lO00 degrees Fahr~mheit and cause the 
coke to ignite and burn. In a very complex series of chemical reactions, 
the oxygen in the iron ore combines with the carbon monoxide from the 
burning coke to release metallic iron as a constantly growing pool at 
the bottom of the furnace. The limestone also melts ~Id forms a molten 
slag on the top o3 the iron; it serves to collect the other impurities 
present in the orew The burning coke provides enough heat to enable 
the metallurgical reducing reactions to take place and to melt the iron 
and the slag. T~uperatures in the bottom of the furnace may reach 3600 
degrees Fahrenheit. 

The average furnace will make a cast of pig iron three to five times 
a day and will tap the slag at more frequent intervals. The largest blast 
furnace in use today has a rated capacity of 605 tons per cast. That w~11 
produce about from i~800 to 2,000 tons of iron in a 24-hour day. If the 
blast furnace is operated in conjunction with a steel mill, it is normal 
practice to keep the iron molten in thermos ladle cars or a hot metal 
mixer until charged into the open-hearth furnace, rather th~ to cast it 
into pigs. 

The second row shows the materials charged into an open-hearth 
furnace--from a tonnage standpoint, the most important steelmaking f~ace 
in use todd. In an open-hearth furnace it is theoretically possible to 
use I00 percent pig irma, i00 perce~t scrap or any variation thereof; but 
a normal charge ~11 generally use about a 50-50 ratio. In the standard 
of the blast furnace capacity in this country, however, the charge of 
iron is moving up towards 60; and that is particularly true when the price 
of scrap is high. As the price of scrap comes down, the charge is varied 
to get the lowest cost consistent with q~alitye 

Limestone amounting to five-eights o£ I percent of the total metallic 
charge is usm~!!y added first; next soft ore is added if molten pig i~'on 
is to be used; then scrap is added and the charge "melted dow~°" When the 
charge is molten, the hot metal from the blast furnace is added. Manganese 
is usually added just after the hot metal. For alloy steels, the various 
ferroalloys are added to the bath just before pouring, except in the case 
of nickel, and in some cases may even be added in the ladle. The normal 
time for a heat is about 10.7 hours. 
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The largest open-hearth furnace in use today has a rated capacity 
of 550 net tons per heat. 

The last row shows the charge for an electric furnace where steals 
usu-lly containing more than 5 percent -11uying elements are made. 
This is the furnace ~ere stainless steels, heat-resisting steels, 
tool steels, Jet ,11oys, and other specialty steels are made. A charge 
for an electric furnace will usu~lly consist of caref-lly segregated 
scr~p, limestone, and one or more alloying metals. The electric furnace 
enables closer controls to be maintained of the melt and a higher ~tiliza- 
tion of the ferroalloys. It is a more expensive process th~ the open 
hearth, but results in steel of  greater purity and uniformity. Larger 
furnaces which might be more ecenc~ical seem unlikely as these furnaces 
use terrific amounts of electric power. There's a lot of work being 
done in  t h a t  d i r e c t i o n j  and scRe peop le  t h i n k  e l e c t r i c  s t e e l  may e v e n ~ a l l y  
be made as chesply as open hearth. ~he largest furnace in use tod~y h~R a 
cspacity of i00 tons per heat. (One company has a 200-ton electric furnace 
c~ order°  ). 

I have n o t  attempted to show a Bessemer converter bec~se, W~le it 
is still used by the industry, its importance has greatly diminished, ~e 
primarily to its lack of  flexibility. The steel industry today makes at 
least 259 standard grades of ~rbc~, alloy, stainless, and heat-resisting 
steels. 

We now came to the most important raw material--iron ore .  Since 
the various iron ranges of the Lake Superior district were discovered 
and development was begun, this district has accounted for the largest 
share of United States requirementsj and even now~ after having supplied 
the United States ~and our allies in twe major wars, It still accounts 
for 80 perce~t of our iron ore. Its day of exhanstion is fast approach- 
ing, though, for if we ~ continue to take d~rect shipping ore out of the 
district at the present rate, the high-grade reserves w~11 be exhausted 
in approximately 15 years. (Note: The United States Steel Company now 
o~s about 75 percent Of all Superior reserves. ) Other areas of the 
United States have substantial tonnage reserves~ but these other deposits 
are not nearly of sufficient magnitude to replace the Superior district. 

Steel companies must be farsighted in making pr~vision for their 
o~n long-range raw material requirements. At the same time they nmst 
forever keep in mind that they are making one of the truly inexpensive 
commodities available todsy. (The average price of finished steel, 
presently about 7.5 cents per poundj is considerably below the price 
of bread.) Consequently, transportation costs have bulked large in 
the thoughts of the men responsible for locating mills. In the past, 
steel mills were located near awLilable sources of both iron and coal 
in an attempt to minimize these transportation costs--the resulting 
location usuplly being a compromise. 

5 
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To~ the newer mills have been located with primary reference 
to the transportation eo~ of iron ore and proximity to the market 
for finished steel. The costs of coal mov~ent are, rightly or wrongly, 
nor nearly so important today as they were mace thought to be, A prime 
example of this is, of course, the Fairless Works of the United States 
Steel Corporatima. The locaticR of this integrated m411, the largest 
ever constructed at one time, was selected on the Delaware River to tap 
the ~ge eastern market for steel made from water-borne Venezuelaa iron 
ore. The United States Steal Corporation has discovered and is rapidly 
developing a mountain of iron up the Orinoco River at Cerro Bolivar 
which has reserves presently estimated a~l.5 billion tens of extremely 
rich ore. 

B~thlehem Steal has for some years imported ore from its mines in 
Chile and has since 1951 received iron ore in substantial quantities 
from its cc~cessions in Venezuela. Bethlehem Steel got to Venezuela 
first to develop its ore properties, and one of the mysteries that the 
geologists cannot understand is how it happened to miss this great big 
mountain of ~ ore that United States Steal found some years later 
not too far away from the Bethlehem properties. 

Republic Steel has a going ore project ~n Liberia and has addi- 
tionally Joined with National Steel, Youngsto~m Sheet and TUbe, 
~eeling S%4el C~poratiea, and Armco Steel to develop the renowned 
Quebec-Labrador ore body which may contain as much as 1.5 b~11ioa 
tons. The development of the quebec-Labrador ore body and the shipment 
of ore necessitated the building of a 365-mile r~Sroad into ~ the mines 
from Sevea Islands on the St. Lawrence River. To give you sue idea 
of the magnitnde of t~i s project, the mining area w~11 eventually encompass 
some 500 square m~l e s °  

Other recent developments include the Steep Rock Lake project under- 
taken by Inland Steel C~o~ any and others. This ore body has a potential 
of several kemdred m~]lian tons of iron ore and can use existing Great 
Lakes ore boats for transportation, as the deposit is located near the 
north shore of Lake Superior. It is noteworthy that in the development 
of this property it was first necessary to divert The Seine River and 
then drain some 121 b~11 ion gallons of water from Steep Rock Lake. 

There are reports as yet unconfirmed that a large ore body was 
recently discovered by a C~nadian group in Quebec province. This ore 
body is said to be very near to the new railroad being built to service 
the Labrador ores and, of course, th~ railroad as a common carrier 
would be required by law also to service the new deposit. Thus this 
new discovery, if true, can probably be developed at a much lower cost 
than would otherwise be the case, thanks to their competitors' railroad. 

6 



Some relatively small amoun~S~ of" extr~iy~ ~gh~grade BraZilimm 
ore are i~ported-~this ore is usually used in open hearths. See chart 
3, page 8~ for a graphic projection (furnished by the Cleveland-Cliffs 
Iron Co.} of the increasing use of imported ore. Of course the ascend- 
ing line contemplates a constant increase in the p~roduction of steel, 
going on to 1980. However, it is important to remember that the inflow 
of foreign ore does tend to reduce the take from the mines of the Superior 
district and thereby extends their life. 

Much can be done to e~d domestic reserves by increasing the ~Dunt 
of concentrating or beneficiating equipment available at existing United 
States mines, making it possible to t~p lower~grade ores which are in ~ple 
supply. Relative costs play a major role in determining how much beneficia- 
tio~ will be done, but the higher iron content ~d consequent decreased 
volume of these concentrates as compared to direct shipping ore will red~ce 
transportation costs and w~11 give better results in the blast furnace. 
These savings will tend to offset to a substantial degree the costs of 
concentrating. (Note the increasing amount of concentrates sho~ on the 
chart. ) 

The most important of these lower-grade ores are the taconites~ 
c~taining from 25 to 35 perc~t iro~, which underlie much of the Superior 
district. Reserves of this iron-bearing mineral are estimated at 60 billion 
tons, but present technology can effectively concentrate m~ly the ma~metic 
taconites which represent about one-twelfth of the total, ~Id this emly by 
a complex, e~ensive operation. It is estimated that eventually 1.7 billion 
tons of high-grade caacentrates may be recovered from the magnetic taconites, 
but as ~ch as 20 b~11ion tons may be recovered from the nor~agnetic variety. 
As a matter of fact, geologists don't know exactly how much taccnite there 
is on the range. The amount is astronomical. 

Substantial progress is being made in recovery from the magnetic 
variety and it is expected that by 1960 this material will ~id as ~Ach 
as 15 million ~0ns of high-grade concentrates a year to the Unit~i State8 
supply. That will be, however, after a very substautial amount of money 
is put into additional concentrating plants. The problem of the nonmagnetic 
taconites remains, and much technological progress mu~t be made befpre 
this mineral can find its way into the blast furnace° 

There is a possibility that some of the newer iron smelting processes 
now under development will enable the econc~ic~ development of many of the 
sm~ll er deposits of ore which exist in the United States. The processes 
which have been experimented with from time to time are, of course, the 
sponge iron process, the turbohearth furnace, the short col~ blast 
furnace, and the rotary kiln reduction of iron ore. I ~ not qualified to 
make even a guess that any of th~ will ever be in practical operation. 

? 
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The next most important material used in theprod~ctioa of steel 
is scrap. Iron or steel scrap is essential to efficient, economical 
stealm=~-g as it replaces pig iron in open-heath furnaces and does 
not dr=4~ natural reseurces--th~s it should be considered a vital 
resource itself. 

I might remark here as an ex-bureaucrat that the price of scrap 
has recently declined from its high price due to a reduced demand as 
a c~sequence of the substantially increased blast-furnace capacity. 
Pressure is being exerted to get permission to export scrap° it is 

opinion that scrap should be considered a vital natural resource 
and its export prohibited until danger of a big war has been eliminated. 
Our recent scrap shortage is still vivid in the memory of all steel- 
makers, and we should not take a chance on its appearing again. 

About half the scrap used is home scrap, such as croppings, dis- 
carded ingot moulds, and so oa, produced in the mill. The bal~ce is 
purchased scrap, usually distinguished by source and, in the termi- 
nolosy of the steel industry, is called either "prompt" or "dormsnt" 
scrap, Prompt scrap, amounting to about 40 percent of all purchased 
scrap, comes frum operations in steal fabricators' plants; dormant 
scrsp~ about 60 percent, c~es from abandoned or discarded machinery, 
equipment~ and so forth. Home s~ and prmmpt scrap represent no 
particular problem, but dormant scrap promises to be an issue for a 
number of years. Estimates of the time required for dormm~t scrap to 
return to the m~lls vary from 20 to 33 years. The industry th~s i~ ~i ' 
the near future wast depend for nearly 30 percent of its requirements 
on returns from its o~n abnormally low producti~a of the depression 
thirties. 

Very little relief can come from steel produced during World War 
II as ~ch of this was sunk as ships, fired away as a~munition, left 
abroad to rust, or was used by the people on the other side. Even the 
imng-range future is beclouded to a certain extent because of the large 
~ t  of lightgage steel made from cmasumsr goods since the war. Much 
of this: never makes the return circuit to the mills. Our outlook is 
not too bright for scrap in the next decade. 

Far coal and l~mestone, the other basic materials, our position in 
the United States is good, and as a nation we have no cause to ~rry at 
all about the steel industry,s requirements, although the grade of coking 
coal presently available makes some beneficiation almost a necessity. 

I might add here, however, that good metallurgical co~L, wh4~e 
plen~ from a national standpoint, is growing more scarce in areas 
adjacent 50 steel plants. The impact of longer freight h~uls makes 
coal more expmasive. 
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I feel a word here about fuel is appropriate. The four fuels 
used in making steel are coke oven gas, natural gas, oil, and electricity. 
Thanks to the substantial expansion of natural gas pipelines, and the 
enormous gas reserves now known, our gas supply looks good for many years. 
I am sure that some speaker will discuss the vastly improved crude oil 
situation with you. I think our reserves are the best they have been in 
many years, despite the high hazard of exploration. The present tax at- 
titude toward oil development should be continued, as petroleum is the 
most vital necessity for the manufacture of steel and its use. 

The current expansion in electric power production should provide 
adequate electric power. 

Coke production was expanded as pig iron capacity was increased. 
The supply of fuels for st~elmaking se~ns adequate for the long p~l!. 

There are l0 specialty metals and one nonmetallic element commonly 
used by the steel industry in the production of ~]1oy, stainless, and 
heat-resistant steels. Chart 4, page Ii~ gives a pictorial view of 
thou4 

One of these, manganese, is a must for tasking steel. Manganese 
combines with sulphur in steel to make it hot workable or rollable. 
The United States uses about 13 pounds of metallic manganese for each 
ingot ton of steel produced. In addition to ise use for all steel- 
tasking manganese is also widely used as an alloying metal; in fact, it 
is the cheapest alloy we have to increase the physical properties of 
steel. 

I should like to discuss briefly the principal qualities imparted 
to steel by these ll alloying elements, but I hasten to add that the 
~lSustrations I have chosen only touch the surface. Even if I were 
qualified, a comprehensive treatment would take far more time than I 
have beem allotted. The alloying elements, usually called ferroalloys, 
are then, in order of the quantity used: 

I. Manganese--is used as an alloy to strengthen steel without 
affecting ductility. It ~ay be used as a substitute for nickel in 
some alloys. In high percentages (lO to 14 percent) it is used in 
Had~ield steels, which are uniquely abrasion resistant. 

2. Chromium--imparts resistance to corrosion. Small amounts 
increase strength, toughness, and hardenability. Sabstential amounts 
of chrome, with or without nickel, are used in the manufacture of 
stainless steels, and combined with nickel and other alloys make up 
the so-c~]~led heat-resistant or super ~]] oy steels. The end uses of 
this family of steels, of course, embrace aircraft, and are absolutely 
vital to many military supporting industries. 

I0 
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hdgh electrical resis~nce~ also for armor plate~ jet alloys~ chemical 
aud food processing equipment; and many other milit~ry supporting 

~ Mol~dbenu~used as a basic element in high-speed steels, 
~iso adds strength and hardness to steel at elevated temperatures. 
Its principal use is to promote hardenability in alloy steels combined 
with nickel, manganese, and chrome. 

5. Titanium--as an alloy provlaes soundness and fine grain 
structure. It improves the machinability of steels and acts as a 
carhca stabilizer in stainless steels in improve welding. It is 
sometimes used to deoxidize. 

6. Vauadlum--increases hardness, improves soundne~s~ and 
produces a finegrained structure in steel. It is also used in the 
production of high,speed steel. 

7. T~ugsten-~is used in high~eed steels stud hot-work steels. 
High-speed steel may contain up to 18 percent tungsten. It is important 
also in high-temperature alloys for jet engine and similar applications. 

8. Cobalt~J~parts high red hardness to high-speed steel and 
imprpves oxidation resistance. It is used in steels for Jet engine 
blades or buckets and permanent magnets. 

9. ColumbiLu~-is used to stabilize carbon in stainless steels for 
high-temperature use. It improves the weldability of such steels, and 
add high-temperature strength. It is now restricted by ~PA order to 
military jet a~craft ~d AEC uses. 

lO. Zirconium--improve3 machinab~lity, deoxidizes and desulphurizes 
steel. 

ll® Boron~-a nor~etsll!c suostitute was recently developedo Small 
quantities replace other alloying elements to give desirable hardenability 
characteristics. 

Not on the chmrt~ but worthy of mention, is another important 
metal-~altm/n~u. High-grade steel requires roughly from three-f~rths 
of a pound to 1.25 pounds pe~ ton to be added as a deoxidizer. Aluminum 
is absolutely essential to quality steelmaking, Its s~pply is adequate 
from a steelmaking point of ~lew as the aluminum used is resmelted scrap 
or secondary metal. 

12 



Before proceeding further I thought you might be interested in 
learning a little of the lengths and expedients to which t~le companies 
mining some of these alloying elements have to go. Climax Molybdenum 
Company owns the world's largest desposit of molybdenum at Cllmax~ 
Colorado. This mine is located within a few hnndred feet of the summit 
of 12~000 foot Bartlett Mountain. At this altitude there is one-third 
less oxygen in the air. The miners have to work and live ~ a company- 
built town at 1,5OO feet above the point where the Air Force requires 
its pilots to use oxygen. 

Recently the general manager of Climax, Jack Abrams, was crossing 
the country in an airliner without a pressurized cabin. At one point 
the plane had to climb to iO,OOO feet to avoid a storm. The hostess 
carefully explained this to Mr. Abrams and asked whether he felt dizzy. 
"Certainly not," he replied. "I !$e lived at Ii~500 feet most of my 
life." She looked at him for a moment as if she thought he had just 
escaped from an instit-tion for the kind of people who imagine they 
reside in a castle built on a cloud. Th~ she t~raed on her heel, 
stomped off, and had nothing further to do with him the rest of the tripo 

To get and hold workers Climax has gone to great lengths with wages, 
recreation, and comfortable living in a m~munity which has two seasons-- 
July and winter. To combat the feeling of isolation, it is now construct- 
ing the highest television tower in the world. The antennae are at 13,700 
feet~ and two and one-half m~les of coaxial cable, plus a series of ampli- 
fiers, lead the signal do~ through the mine into the c~unity. 

Chart 4 shows by means of shading that the United States is currently 
dependent on foreign sources for five of these ~11oying materials. These 
metals are manganese, chromium, nickel, cobalt, and columbium~ 

I want to explain here that it was somewhat of a surprise to me to 
find that we are apparently self-contained so far as tungsten is concerned~ 

Domestic tungst~ ores are in a form c~11 ed scheelite, and the steel 
industry can use scheelite. The best tungsten ore is called wolframite, 
all of which must be imported. Wolfram is required to make tungsten car- 
bide for cutting tools, a very important itmu for high-~roduction machinery. 
Wolfram is also necessary to make other items outside the steal in@astry. 
The steel industry uses scheelite satisfactorily. High-speed tungsten 
steal is no longer as necessary as it used to be for the pr0c~Actlon of 
high-speed tool steals. The molybdenum steels have replace~ roach of the 
tungsten high-speed steels. 

Nickel is presently in artifically short supply and subject to 
complete allocation by the NPA. Nickel, in my opinion, does not present 
a major long-range wartime supply problem, inasmuch as Canada pro@Aces 
90 percent of the free world's supply. Also, Cuba produces substantial 
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tonnages which could be airlifted if necessary. At present Caban nickel 
is in the form of oxide and is not applicable to the manufacture of many 
of the high-grade steels, such as stainless steel, super alloys, and so 
on. The United States needs enough reserve to get over any period of 
interruption to production, but need not depend, in my opinion, solely 
on stockpile for wartime supply. This is a controversial subject, but 
I st~1~ believe that, 

Cobalt--Although in 1952 the Belgian Congo produced 95 percent of 
the United States supply, cobalt prodnction in this country is increas- 
ing, and I believe it is being actively stockpiled. The quantities 
involved are sin,l!, thus lending it to be used for airlifting or even 
submarine trausport in an emergency. 

Calumbium--United States requirements represent such a small ton- 
nage that emergency means of trausportation should pose no great problem. 
The two problem metals, then, are manganese and chromium. 

Manganese is essential to the production of steel, as has been 
pointed out. Against estimated United States requirements of 2.4 m411ion 
short tons of ore, our domestic production can presently account for 
only a sm~11 fractica. United States reserves, while large in the aggre- 
gate~ are very low-grade and complicated to concentrate. We must, of 
necessity, rely on imports which, in the main, involve long ocean hauls 
and therefore ~I 1 be endangered by submarine activity during wartime. 

I spent six months here in charge of the Metals and Minerals Bureau 
mad there was a great to-do, ~hich is still going on, about nickel and 
some other tb~ngs but no conservation about manganese. It m~ be a military 
secret; if it is, that's fine. I couldn't get anyone to talk about m~aga- 
nese. I was worried about m~ngauese. I think we should have a three-year 
supply in that stockpile to enable the steel industry to run three years 
without interruption. I don't know what is being done about mangBmese. 
I am sure you gentlemen do or can find out. We are vulnerable as can be 
unless we have a big stockpile; no mauganese--no steelA 

There is, however, a bright light on the horizou; there are several 
processes now in the pilot-plant stage to recover mauganese from open- 
hearth slags, ~hich the United States has in tremendous quantities. These 
slags contain up to 8 percent manganese and, if i~ll-scale operations live 
up to the pilot-plant expectations, such manganese could provide 50 percent 
of our total requirements beginning within t~ years required to build 
production plants. 

Chromium--United States reserves of this metal are insignific~t, 
producing in 1952 only 1.2 percent of the total requirements. Again 
large tonnages and long ocean hauls mean wartime dependence on a stockpile 
accumulated in peacetime. Our ~ possible relief other than stockpile 
is to develop some method of mechanical recovery from the huge Cuban 
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laterite deposits. These ores contain about 2.5 percent chromium 
6x~de. If technology can be developed to separate the iron, nickel, 
~d cobalt from these ores, it is possible that a handsome bonus of 
chromium could result. This would give us a valuable nearby source. 
Transportation from Cuba e~ in wartime should not be an insurmountable 
problem. Work is being done on this problem by private capital, and 
MondsT, I~ September 1953, the Burean of Mines announce~ that it had 
~11ocated substantial funds for researchwork toward the recovery of 
metal values from these Cub~ laterits ores. I think this is a valuable 
project. I hope they stay at it. I ]~ope they are giv~a support. 

There are many other materials importer in the manufacture of 
iron and steel, such as refractoriesj fluorepar, aluminum, copper, 
tin, and zinc but, as all of these materials are used by other induj- 
tries and ~11 perhaps be covered by other speakers, I will give them 
ealy this brief mention. 

The art of metallurgy has always been inspired by the demands of 
the m~11 tary for better weapons since the day when ÷~he sword made of 
Damascus steel reigned supreme. Certainly today the impact of military 
procurement falls most heavily on alloy steels, and hence on ferroalloys, 
although the total military demand even in a partial mobilization period 
like the present does take a very sizable porti~ of the output of .11 
typBs of steels. _Rich ~1~ oys design~i in conformity with military require- 
ments are particularly in demand. Armor plate containing nickel, nickel 
bearing stainless steels for ~rcraft and super ~110ys, which in their 
w~omght form are generally made in steel ~411s, ~11 take a heavy toll of 
alloys. 

Chart 5, page 16~ shows the sources of some of those materials we 
have to import. 

Super alloys, as the name implies, are extremely rich in ~11 oying 
elements, usually containing several of the following metals: Nickel, 
cobalt, chromiumj molybdenum, tungsten, and columhium. They find partic- 
ular us~in Jet engines for turbine buckets and v~nes where ordinary 
metals cannot withstand the extreme heat and impact of the burning gasses. 
In _a~ch as an increase of i00 degrees fahrenheit in internal temperatures 
permits an increase of 20 percent in engine efficiency, these metals pro- 
vide the key to successful jet Qperation. 

Alloy steels are also widely used in guns, tanks, and naval vessels, 
as well as in airplsmes. The new atomic submarines are designed to have 
high-strs~gth, low-alloy steel-pressure hulls. Added to essential civilian 
demsnd~ the military's re~remsnts~ Hen they approach the levels reached 
Just after Korea, mean shortages and controls, at least at ~he outset. 
Fortunately, we now have the cumulative experience of two recent periods 
of emergency behiud us so that, if future controls ever become necessary, 
the mechanism and know-how are readily av~lable and ca~ be rapidly pus 
into effect. 
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FOREIGN 
C~T 5 

SOURCES OF FERRO 
ALLOYS USED BY STEEL INDUSTRY 

1952 
MANGANESE NICKEL 

DOM ESTIC 4.4 % DOM ESTI C O. 25 % 
INDIA 36.0 CANADA 87.50 
GOLD COAST 10.7 CUBA 6.50 
SOUTH AFRICA 12.5 NORWAY 5.50 
CUBA i l.9 U.K. 0.95 
BRAZIL 7.5 I00.00% 
MEXICO 4.0 COBALT 
ALL OTHERS 13.9 

100.0% DOMESTIC 5.0 % 
CHROMIUM BELGIAN CONGO .95.0 

I00.0% 
DOMESTIC 1 .9% COLUMBIUM 
TURKEY 50.0 DOMESTIC ......... 
SO. RHODESIA 19.0 NIGERIA 80.0 % 
SOUTH AFRICA 9.5 BELGIAN CONGO 15.0 
ALL OTHERS 20.3 ALL OTHERS 5.0 
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I have covered the basic problems confronting the United States 
steal industry from a materia!a ~d~n~point. It is a subject that I 
have alws~s felt I knew something about. The constant changes in 
conditions of war and war materiel present new problems and necessi- 
tate new solutions. No one knows what problems w~11 pop up when the 
next emergency presents itself. Who knows what kind of war the next 
one will be? 

I am on record at NPA in recommending a constant liaison, official 
in its character, between military plsaners and engineers, and some 
people in the basic industries, so that those industries have some 
advsnce notice of ~hat they must produce for the m41 itary aud how much. 
The steel industry is quite flexible. Witness the astronomical production 
of plates on sheet mills for the Navy in World War II; also the enormous 
tonnages of shell steel prodmced on r~l~ st~Actural, and billet m~11 so 

Incidentally, the new shell steel specifications, those currently 
in effect, are much tighter so far as size tolerance is concerned, and 
most sizes must now be rolled on bar mills. World War II production of 
shell steel would be impossible under tod~'s specifications. Also, 
production steel for cold extruded shells will be insignificant unless 
the process is improved or the specifications relaxed. I mention two 
of the present known problems which would make quantity production dif- 
ficult, if not impossible. 

Before going on to my next subject, United States capabilities 
versus those of the Soviet Union, I m~st confess that the Iron Curtain 
provides a very substantial barrier against the trensmission of any 
real knowledge regarding Soviet capabilities. 

However, for what little it may be worth, I will try to analyze 
mad compare the statistics of the t~ nations, so far as we know them. 
So far as relative capacity to produce steel is concerned, a reasonably 
accurate picture is provided by chart 6, page l8. This chart shows 
Soviet production, not capacity, but I feel we csn safely ass~e that~ 
not being subject to the whims of the market place and having a great 
deal of progress to make, the USSR alw~ operates at substantially 
full capacity. 

On looking at this chart, you will notice that in 1951 United 
States production slightly exceeded rated capacity, and it occurred 
to me that you might find it of interest if I digressed a moment to 
explain how that can happen. Fundamentally, of course, it is a matter 
of working our equipment a little harder for, in rating steelmaking 
equipment as to capacity, a liberal allowance is made for .down time" 
for repair and maintenance. Any reduction in down time therefore 
means that actual output exceeds rated capacity. We also have certain 
bricks-of-the-trade, such as using scrap turnings as part of our blast- 
furnace charge, enabling us to produce more hot metal per open-hearth 
heat, which reduces the time per heat. 
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U.S. CAPACITY 
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VS. 
U.S.S.R. 8 SAT E L L ITE PRODUCTION 
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~ A A 

/ 
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Also, may good operator t~rned loose, regardless of costs, and 
that is the way we operate in wartime, can really get it out. The 
wear and tear on equipment is fierce, but the boys in the plants 'love 
to make tonnageo 

Getting back to the Rnssians: As you all know, the soviet has 
traditionally denied luxnry goods to its citizens and has even forced 
them to do without or with lessened amounts of those comnodities and 
products which we in the United States feel are necessities of lifee 
The automobile is no longer a luxury. It is an absolutely basic part 
of our transportation system~ 

This means ~_~gt the steel industry in Russia can devote a roach 
larger portien of its output to military goods than ours can do under 
anything else than full mobilization. However, it should be pointed 
out that Russia has made big demands on its steel to produce the 
capital goods it requires, and therefore ~ch tonnage has had to go 
into structures, r~l~oads, manufacturing pl~ts ef all types, and 
the like. 

Also, it is obviously true that steel wears out behind the Iron 
Curtain too, ~hich requires a substantial set-aside of steel far repair 
g~i maintenance. Exactly what part of their steel is available far 
military end items is impossible to say, but it is obvious that they 
lack ~ything like our cushic~ of av~ilahle capacity that cem, if 
necessary, be devoted to mili~A-y itemse 

Again I would like to repeat that it is difficult, if no% 
i~ossible, to assay accurately Soviet potential, due to the limited 
amount of information available. Also, the Soviet land mass is so 
h~ge, and such a small fracti~ o~ i~ ha~, been thoroughly e~plored, 
that any prediction as to i~t~re supplies of  raw materials ten~s to he 
ridiculous. 

In generalj the United States and the USSR seemingly have quite 
sim41ar basic resources, with two important differences frem a steel- 
maker's point of view. Again I refer to manganese and chromium~ The 
Soviet UniorL has the largest deoosit in the world of these two vital 
elements and the United States has significantly only small potentials 
at best. 

The USSR has an apparent shortage of moly~ie~um, ~hereas the 
United States prodnces nearly 85 percent of the total world outpu%. 
Some of us in the steel industry were very unhappy during World War 
II ~hen we saw the quantities of molybdenum ~ich were being give~ to 
the ~ssians. They received ten times more th~n they could have used 
if their steel industryhad been running ~111 ; so they apparel~t.I,v 
went into the Korea project with a very hsndscme stockpile. 
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Cobalt is short in both countries, with the United States having 
apparently a higher potential. In addition to our resources, ~ have 
been able to stockpile cobalt produced in the Belgian Congo, French 
Morocco, and Canada, so our position can probably be regarded as 
definitely better than their's with respect to this important metal. 

As for basic commodities, the USSR now is reportedly required to 
beneficiate the bulk of its iron ore and coking coals in order to 
maintain production at or near the potential capacity of their pl~ts. 
Transport in Russia is not nearly so good or efficient as here, and 
newer deposits of iron and coal have, unfortunately for them, all bee~ 
widely separated, placing a heavy drain on their r~l facilities. 

The United States has always been profligate in its Use of m11 oy- 
ing elements, whereas, from the evidence obtained from captured equip- 
mentj Russia has utilized them only where absolutely necessary. 

Chart 7, page 212 shows world steel capacity at the end of 1952. 
It should be noted again that the assumption is that productima in 
that year equaled c~pacity, except in the case of the United States 
where industry was struck for two months. That year was one of the 
peak years for world steel demand. We assume everybody rm~ ~11 if 
they could. 

Looking at this chart, tb~ United States has 45 percent of world 
capacity and the rest of the free world has another 35 percent. Against 
this the Soviet bloc can roster only 20 percent. However, if these 
figures give usa feeling of complacency, remember that the Soviet cm 
probably absorb all of western E~ropa's capacity shortly ~fter the out- 
break of war, provided it is left intact, and thus could raise their 
o~ share ~o as ~ach as 47 percent of the total world output. At the 
very least, they could deny our access to this important tonnage. 
Against this the united States and the rest of the free world would 
have 53 percent--a good portion of which might be neutral. This then 
becomes a pretty even Split and is certainly cause for serious considera- 
tion, if not outright alarm. The proviso, .if left Intact~ then becomes 
urgent. I shall come back to that later in my recomuendations. 

I would like to present at this time a series of recommendations 
which, wh~le not ~11-inclusive, will, I believe, assist in improving 
the security of this country against enen~ attack. Many of these 
cover very familiar ground, but certainly such serious considerations 
merit repetition. For convenience, I have divided these into three 
categories t Actions for industry to take, actions to be taken by 
government and industry jointly, and government actionso 
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WORLD. 
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To start with industry's role, I believe that we in the steel 
industry should encourage further the use of foreign ore, not to the 
point of dependence--that would be economically impractical--but only 
as a means of conserving our Lake Superior deposits for the potential 
emergency when e~emy submarines may make ocean transport extramaly 
hazardous, if not impossible. 

The steel industry should also make every possible effort to 
guard itself against sabotage from within, and should i~nediately take 
the measures recommended by civil defense officials and the military 
to minimize the effect of possible enemy air action. I ~ quite sure 
that after the tension passes it is difficult to continue the screening 
mud supervision and watching of vital equipment as we do in wartime. 
Successfully guarding against sabotage is a terrific problem, and one 
which is probably being neglected. 

As for the sphere of joint government-industry participation, it 
seems to me that there are at least three very fertile fields for such 
cmubined endeavors. 

Technological--both government and industry should encourege and 
assist to the fullest, both basic and applied research iu the field 
of utilization of low-grade ores, with particular emphasis on the 
nonmagnetic taconites. The areas sho~m on the chart we displa~ed a 
while ago I hope will entirely change our dependence on foreign ore so 
that it is almost entirely eliminated in case of war, if we use those 
taconites in a reasonably economical manner. There are such enormous 
tonnages up there, it is a tremendous possibility. 

So far as ,I know, the only government assistance toward the develop- 
ment of taconite ores is the granting of accelerated amortization an several 
plants dinting the last two years. It would seem to me that this is oae 
field where government research of a substantial nature is justified. It 
could possibly do a lot of good and accelerate the success of this proJecto 
It will be solved some time; the only question is the time elemente 

Both should assist vigorously in the development of processes designed 
to make the United States less dependent on foreign sources of maaganese. 
This would take into account the recovery of manganese from opt-hearth 
slags as well as the utilization of United States low-grade ore deposits. 

Both government and industry should work diligently to devise methods 
for the recovery of the chromium, nickel, and cobalt values awaiting 
exploitation in the huge Cuban laterite deposits. These ore bodies lying 
in the Western hemisphere could well be the answer to our pr~yers in the 
chromium-cobalt area, as they are close enough to our o~ shores to reduce 
the submarine menace to a minimum. 
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Conser~tiau~-~e ~eccad j~ut e~fort is • negative one, but 
it is perhaps the most fr~ihful of them all, reserving the critical 
alloys for only tho~e applications where the need makes their use 
essential. Don't mis~:~derstsnd me--i mean only good, common-sense 
ccaservatic~. It is exhre~ely importaat for ~le military metallurgist~ 
with the full cooperahicn of his fellow scientists from industry, to 
design "conservation" right into his specifications. Both industry 
~ud the military need to be constantly reminded of the urgent need 
for this approach~ aud joint efforts ~u every possible media should 
lend encouragement to the utilization of substitutes and severely con- 
demn profligacy. 

We need not worry about industry conserving expensive alloys. 
We are constantly working to reduce the alloy content in steel simply 
to reduce the cost end oxpand the market. Designers of military equip- 
ment, however, are notoriously extravagant. They should learn that 
ccaservation is also very important to them. 

Destraction--the military, with an assist from the steelmakers, 
could lay plans to penalize ar~y Russian advance in western Europe. 
No one knows better t~aan the steel m~11 people how vulnerable a steel 
m~11 is to de~struction by concerted act&ca or even by inaction. They 
have learned this lesson when plants have been struck and emergency 
measures were required to avoid costly damage, Industry could easily 
demonstrate to select military groups how readily a steel mill may be 
wrecked by intelligent action, and very quickly. 

I call your attention again to chart 7~ If we can, ~hen necessary, 
take action to deny western Europe's steel capacity to the enemy, we can 
still maintain m~ch of our absolute advantage of capacity and, by the 
same token, materially reduce the enemy's ability to continue his offensive. 
I feel that, w~l e this last possibility may be well known and already 
provided for, we in the steel indnstry would be remiss in not c-11 ing it 
to the attention of our armed forces. 

NOw for what the Government itself mmst do--first end foremost, it 
must provide maximmm possible security for the locks at the "Soo." 
That's axicmatic~ I hated to mention it. I go up there once in a w~]e, 
and it is a very interesting section of the country. This is, of course, 
elementary and I won't labQr the point except to point out that in 1952, 
out of a total of 97.7 m~11ic~ gross tons of iron ore shipped by ~II 
districts in the United States, approximately 75 million gross tons, 
or 78 percent, came through the "Soo," and thus the importance of these 
vital locks cannot be overemph~izedj 

The St. Lawrence Seaway, if completed, would provide easy and cheap 
access to the Quebec-Labrador ore deposits and would lessen our dependence 
on the Superior district and consequently on the Soo Locks. I realize the 
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political situation involvedj and that the military services can,t 
do it all by thamselves; but sentiment for the St. Lawrence Waterway 
is growing, I think, all over the country. It would make shipments 
in large ore boats possible and safe over land-locked~ easily pro- 
tected waterways, and would all but eliminate the possibility of ~ab- 
marine activity against these ore boats. The Government should there- 
fore cooperate fully with the Canadians in promptly co~encing con- 
struction of this projected waterway. 

Stockpile--the United States should constantly review its stock- 
pile objectives and their accomplishment in the light of technological 
progress and military assessment of dangers. Particular attention 
should be paid to mauganese and ehromium~ but thought should be given 
to the need for stockpiles of iron ore (or pig iron) and scrap (or 
synthetic ingots). In stockpiling samifinished goods rather than basic 
raw materials, manpower, electric energy, and capacity are also stored 
to add to the mining manpower, mine capacity, and shipping already saved 
with the raw material® 

It is, however, obviously apparent tha~ unrestricted stockpiling 
when both civilian and mi/itary demand is high can and has caused 
serious economic consequ~ces to the Nation; hence stockpile accumulation 
should be most heavy when demand slackens off. This reduces the economic 
effects, lowers the cost of acquisition, sad stabilizes the commodity 
markets, thereby keeping mine output at desirably high levels. Of course, 
a maximum acquisition rate is an initial requirement until substantial 
progress towards the ultimate goals has been achieved~ 

It is my opinion that the stockpile objectives should be re-examined. 
! think many of them are unrealistic. I think nickel is a good example. 

Another worthwhile government activity is that of stockpiling vital 
spare parts. This applies to other industries besides ours. 

We believe some government agency, preferably the military, should 
require each prodncing plant to microfilm the drawings of all plant lay- 
outs, including all service lines, drawings of machinery, and all equip- 
me~t of a vital nature. These microfilms should be deposited by the 
Government in a safe place for ~ergency use. If destruction by an ene~ 
is a real danger, certain vital spares such as ~rboblowers for blast 
furnaces, turbogenerators, rotors for blooming mills, strip mills, and 
other ~11 sj and motor generator sets, many of which are interchangeable, 
should be acquired by the Govenmnent and stockpiled for ~ergency instal- 
lation in the event of destruction by sabotage or by enemy action. 

The time required to build electrical units is so long that any 
destruction of vital parts means the steel mill is out of production 
for months, unless spares are available. It is worth thinking about. 
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I re-l~ ze ~t is a very complicated and diffi~t thing. I understand 
that the Gernums had a pl~by whic~ :~ ~ c~d put refineries and 
other plants back in to .  operation in a time that surprised all of us. 

In conclusion, I want to leave the encouraging thought with you 
that the United States has a tremendous accumulation of economic fat 
and if a true austerity program should ever have to be Invoked, our 
ability to supply our military needs would be virtually astronomical. 

To you of the military, who are most aware of the real measure 
of our peril and ~ho are assigned the primary responsibility for our 
security, I s~f you ~st lead, ~st supply the initiating force to 
dlvect our steps into the paths leading to maximum national securiSy. 

The Americ~ people have never yet failed to measure up and, with 
proper leadership, will still manage to rally and defeat their enemies, 
however severs the initial blow. But the kind of leadership we urgency 
need is the kind that, within sensible security limits, keeps our people 
aware of the real, true measure of their peril and intelligently directs 
their efforts towards the goal of national security. That leadership, 
gentlemen, is yours by choice and assignment. 

I thank you very ~ch for your attention. 

CGLONw/. OtNRTL: Mr. Wiewel is ready for your questions. 

~JESTI@Ns I really have three questions, Mr. Wiewel. The first 
has tb do with the scr~p problem as it might relate to Soviet steal 
production. What is their sitnatio~ with regard to scrap steel? 

MR. Wl~| Of course I w411 have to answer the questi~ cate- 
Eorically. I don' t know, but I don' t think their scrap situati~ is 
very good. Steal has not been used in every-day existence in Russia 
the w~y i~ has here, so obviously its return scrap, what we call dormant 
or loag-rm~ge scr~ caanot be substantial. Its current scrap is in 
direct ratio with the m~unt of steal that is fabricated, cut up, snd 
made into things. Soviet steel prodacti~ has been so low for so many 
yearsj it is Just emerging from sn agricultural society where steal 
h~ not been particularly importmnt. Obviously the Soviet scrap situation 
cannot be very 8ood for a while. 

~JESTI~: MY other two q~esti0as are relatively brief~ With regard 
to the total United States capacity prodnction, what is the industry percent- 
age of purely ~tary steel requirements, and what percentage is roughly 
for ~ntomotlve steel requirements? 

MP. ~ s  ~LII, I think that during the recent Eorean episode the 
~4~ect milltary took between i0 and 15 percent of the steel producti~. 
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I don't recall what the military supporting tonnage was because it was 
rather late in the period that this B classification was assigned~ The 
B priority was assigned so the people who bought steel for military mAp- 
porting end uses could classify it as ~itary supporting. There was 
quite a while in the last two years ~hem w@ did not know how much steal 
produced was military supporting. As I recall, the total direct military 
tonnag~ was about 15 percent at the peak. My memory isn't very good on 
that. ~hat!s my impression. I think some of you know the figures better 
than I do. 

QUESTION: Mr. Wiswel, you said y~1 wei~ close to the control situation 
for quite a while and you iudicated that could be reinstituted if necessary. 
I wonder if you will comment on your personal opinion of the efficacy of 
that or an improved control system. 

MP~ ~ :  That's a complicated subject, The CMP worked, of course, 
very well. In the War Production Board days, we were operating under an 

different policy. I was very ~h~ppy the way it worked in the 
That was because we were operating 
~s from Congress that certain civilian 
~, We were walking a tight rope all 
Ltary, which we all fe~t was ~hat we 
;ompromise of keeping certain indus- 

,t in an essential military business, 
for him but there was nothing we 

Irmit us to take care of the luxury 

economy will not work, and I think 
We had plenty of complaints from 

&fied, but they were nothing com- 
ewelry manufacturers and consumer 
ms. 

A tot~11y controlled economy is difficult. It may run for a ~ile 
when people are scared to death, but sooner or later their needs get so 
strong they want to b~1! up the system. In total warfare, where therefs 
only cae objective--that is to win a war--the attitude we had in World 
War II, it works fine. I think the militar~ people were pretty happy 
with it after we got it rolling, whe~ we began to understand it and got 
it working. 

It was a very difficult situati~ for us in NPA in this last episode 
because of this continually necessary consideration for certain civili~ 
end items which we knew were as unnecessary as could be, except to keep 
labor employed. 
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QUESTI~: Mr~ ~i~l, you m~ationed as a result of the lowered 
price of scrap that there was ~ti~ or :S~ attempt to export scrap 
at this time. Wou~d you tell ~s ~here the potential h~gh-price 
~-rkets for this scrap m~ght be?  

MR, WIEWELs I understand Europe is still willing to pay a good 
deal more for scrap that we are and I think J~pan will p~ more for 
scr!p t~ we do; it is obvious, li~have been away from that particular 
situatlon for quite a while, but this fact is self-evident. If the 
scrap dealers want permission to export scrsp~ you c~u decide right 
off the bat they can sell it abroad for more than they can get for it 
here. That is not ahaon~al. The price of scr~p goes up ~d do~n. 
The scrap dealers buy for a low price and hold it. T?le indust~r t~ums 
around, the demand is strong, the price goes up, and they sell it for 
a profit. 

That's a normL1 ~ncticn of the scrap indastryo The scrap dealers 
don't like to hold scrap .too long. They don' t llke to s~e the price 
going do~. It may go de~ some more, as steel prices recede, until 
scrap sells at a price where it is in cmupetition with pig iron; then 
people are going to increase in charge of scrap in the ~krnaces and 
the price strengthens. 

QUESTT~: FAr. ~iewel, you mentioned the denial of the steel 
capacity of Europe in the event that capacity was overrun. That 
subject h,d same research in E~rope end the scientists who were making 
the study concluded that, becanse the manufacturing area is so widely 
dispersed, it would not be feasible to deny these areas. I can't recon- 
cile those things in my mind. Mould you discuss that a little further? 
There may be a key in there that we missed. 

WE. WIEW~: I understand it is difficult. It depends on the type 
of plsn%, ~here are two er three pieces of equipment in every Steel 
~m411 that~ If destroyed~ the plant will be crippled. One ~ug to be 
d~ne is very slmple--shnt the furnaces down when there is molten steel 
in %hem and let it freeze. It takes months to dig that out. Then there 
are key motors, big electric motors, that drlv@ the mills. Even with 
the highest kind of priority I think it takes from 8 to i0 months for 
GE or Westinghouse to build one. If the motors are destroyed, the steel 
plant does not operate. 

It is a very simple matter. I don' t mean to say we could destroy 
these m411s quickly so that they would never operate again, bat it 
would be quite a job~ and I think they would be out of business for 
a year or more for complete prodmctiou. Every m~11 has two or three 
key spots--they could pick out those spots in the mill ~id destroy them. 
We could retard the use of the E~ropesn steel industry for a substantial 
period. Eventually, the war lasting long enough, they could come back 
in operation. 
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QUEST~GN: I am wondering a little abou~ t h e  relationship between 
the petroleum industry and the steel industry;! How depemdent is our 
petroleum industry on steel in wartime for expansion? ~ 

MR, ~ :  It just happens that I recent~7 got some information 
which surprised me, I talked to cae of my old friends who was the 
director of purchases at one of the big oil co~auies. He showed me a 
chart of his comp~ay, s purchases. If I can remember the figures correctly, 
including transportation facilities and marketing facilities, but exclud- 
ing tankers, I think his chart showed that 60 percent of total purchases 
went into the steel industry. 

The petroleum industry is absolutely dependent on steel for pipelines, 
drilling equipm~t, all of the tools. Of the equipm~t in the refineries, 
probably 95 percent is steel pipe, tubing, stractural, plates, and so on. 
The petroleum industry is one of our best customers. The tonnage is sub- 
stantial. Their biggest single item is steal, a large percentage of their 
purchases. 

i didn't answer your other question. The automobile industry, as it 
goes up and down, has taken from 12 to 25 percent of the steel capacity-- 
22 to 25 percent was reached last year. ~hat is abnormal and probably 
will never be reached again. 

QUESTIC~: Mr. Wiewel, you mentioned the import of ore. Am I correct 
that the east Coast facilities for physically handling imported ore are 
somewhat limited and somewhat centralized in a few locations? .... 

MR. WIEW~: I think that's right. Most of the ore I think comes 
in at Baltimore and Philadelphia, and of course Sparrows Point, from 
South America, I don't know about ore loading docks an~ere else. 
That is specialized equipment. I don't think there's any in New York. ~ 
I think it is limited in its scope. 

QUESTION: I would like to g o  back to the $9o Locks proposition. " 

Assuming there was no water transportation of ore from Minnesota, or 
above Minnesota, what would be the estimated increase in the price of 
steel if all the ore had to be shipped by rail to the refineries in 
the East? . 

MR. WIEWEb: I don't recall the freight rate on ore to the producing 
districts. Of course if they are Chicago, Clevelaud, Pittsburgh, and so 
forth, it wouldbe substantial. I think 15 or more dollars a ton would 
be a very conservative increase, because the handling problem is ~ach ~ 
more e~oe~sive and it can be done only with government action, actu~11y, 
co~nandeering railroad cars and right of way--train priorit~ We would 
robably have to haul ore all the year round, which means handling 

zen train loads. That's very expensive. That is a terrific job, 
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QUESTIC~ s Mr. Wiewel, in your discussion of shortages you mentioned 
that when you were chief of the Metals and Minerals Br_~mch ~ou had difficulty 
getting people to discuss the shortage of mmagm~ese. I wonaer if you would 
expand on that. It would appear to me you would have to bar your door to 

people who would want to discuss that subject. 

MR. W ~ t  The industry people were interested in it. What I me~t 
was, I couldn't find anybody in the government circles. I can't expand on 
it. It was never discussed. The only thing I was told was, "Ns are in 
good shoe on msnganese." I doubt it. I must speak without knowledge of 
the facts. I had quite a bit of stockpile in_formation while I was on that 

job, but I didn't get any On manganese. 

I am speaking without a really good knowledge of the facts. We should 
have a big ferromsnganese stockpile in this country. I may be entirely 
wrong in thinking we do not have it. It is so vital that it is one material 
we can have too much of rather than too little. 

QUESTIGN: I was wondering, if it is not giving away trad~ secrets, 
whether I might ask how the titanium development is in comparison with its 
competitive metals--for example, at one time, aluminum was hard to produce 
because its costs were so high. By that I mean the costs were so high in 
comparison with steel. I understand titauium is now becoming somewhat 
competitive, or will be sometime in the future. I wonder if you ~31 com- 
ment on how far along that development is. 

MR, WIEW~L: Compared to the present price of aluminum, it is not very 
far along. Crucible has a titsnium subsidiary. I happen to know something 
about the titanium ~usiness. The i~ture possibilities for titanium are 
~antastic. In no way could it become a competitor, from a price standpoint, 
to anything else--aluminum, steel--In the near future. 

We get about 20 dollars a pound for sheets and about 12 dollars a 
pound for billets. The titanium industry is in the same position as the 
aluminum industry w~s long before H~11 discovered his cheap method of 
making aluminum. Sponge at present sells for five dollars a pound; that 
is what we buy it for. I am reliably informed there is very little profit 
for the sponge makers in it. ~leir production is being improved. I am 
sure their costs will eventually come down. 

The informed people in the industry think that titanium will not be 
used in tonnage for civilian end uses until some other genius like H~sI 
comes along and develops some entirely new method of winning titanium from 

the ore and reduces its price. 

For some things like military aircraft aug some pieces 0f equipment 
in chemical plants, it is worth what it costs, because its properties are 
so unusual that you can disregard cost and still use it. 
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B~t so far as its being a competitor to aluminum, that's a long wa~ 
off; ~at, it's coming. I think the scientific mind in this country 
and the numbezs of people that are searching for this very attractive 
goal are such that some snake doctor one of these days is going to 
come up withsomething and we will have a moderately priced titanium. 

It doesn't have to compete with alumlmum when the market widens. 
The first thing it will compete with successO,11y is steel. It is 
so much lighter and the physical properties that can be developed are 
so wonderf~l that it ~II attack stainless steel snd high-strength 
steel before it will aluminum. 

Q~ESTIQN: On the subject of titanium further, what about our. 
potentialities? What about our resources to produce titanium in the 
quantities required? 

MR. WIEW~L: I think ~ is one of the most plentiful metals in 
our hemisphere. There are simpl~ enormous deposits of titanium; that's 
cae thing, if we ever learn how to make it cheaply. I don't know 
whether it is the third or fourth most plentiful metal in our country. 
Between the United States and Canada, we definitely have titanium galore. 

QUESTIOn: With our present production methods, is it economically 
feasible to produce quantities of titanium such as we might require in 
a future emergency~ 

MR. ~ :  NoJ it would mean the expenditure of millions and 
millions of dollars to produce relatively small quantities of titanium 
sponge and titanium metal. The present productica is small. I don't 
how how m~ch we w~11 need in an emergency. That goes back to the 
designer of military parts. B~t it would take quite a ~hile to build 
up our tonnage. I think some of you gentlemen know that sponge is the 
bottleneck. I think the plan now is to have from 30,000 to 35,000 tons 
by 1956 or 1957. In my opinion they ~n't have it by that time, because 
it is difficult and they have been too slow starting. Quautity prodnction 
of titanium probably w411 await some cheaper mad better process for its 
refinement from the ore into spcage or titanium itself. 

CCL(~IEL O'NEIL: Mr. Wiewel, in behalf of the college, I thank you 
very much for a very interesting lecture. You have given Us a lot of 
good material for our discussion groups this afternoon. You hit the 
button on the head as to the scope of this lecture this morning. Tnsmk 
you very m~ch. 
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