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* Sheet and strip steel production in 
1935 was the highest in the steel 
industry’s history. Combined output 
of these products last year was 45 
per cent higher than 1934 production.

* About 27 million tons of steel are 
in service today in the buildings and 
transportation facilities of Manhattan 
Island, New York City.

* Nearly half a million men and 
women own steel-company securities 
in this country. Sixty-four per cent of 
these stockholders, many of them em­
ployes, own less than 20 shares each, 
while nearly 88 per cent hold less 
than 100 shares each.

* The steel industry today is provid­
ing employment for nearly 48,000 
more men than in 1929. Average 
wage rates in the industry are cur­
rently higher than the 1929 level.

* Steel is produced today in the 
form of more than 500 different 
products, manufactured in as many 
as 100,000 combinations of shape, 
size, finish, and analysis.

* Total payrolls of the steel indus­
try during the first six months of this 
year amounted to more than $344,- 
000,000—about 28 per cent higher 
than the payrolls in the first half of 
last year.

* Iron ore is found in nearly every 
country in the world. The supply in 
the United States is so vast that 
estimates of the quantity vary by bil­
lions of tons.

* It takes about two tons of iron 
ore, a little less than two tons of 
coal, and about 400 pounds of lime­
stone to produce one ton of steel.

* The amount of steel in use today 
is about one billion tons—17,000 
pounds for every man, woman, and 
child in the United States. In 1900 the 
figure was only 2,600 pounds.
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The value of the steel industry's products last 
year was more than a billion and a half dollars
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Armor of King Henry VIII in the Tower of London

i.

M-

STEEL
1—History and Development

Our old friend, primitive man, has left no record 
as to where, when and how he discovered the proper­
ties and uses of iron. Perhaps he built his campfire 
on an outcropping of red earth—iron ore—and was 
mystified to discover rough, metallic nuggets repos­
ing in the ashes along with his roast potatoes. Pos­
sibly he stumbled on a meteor and found it malleable 
under the blows of his stone hammer.

At any rate, archaeological remains of nearly 
every country of the Old World tell of the manu­
facture and use of iron. The Bible relates that Tubal- 
cain, seven generations from Adam, was a “forger 

of every cutting instrument of brass and iron.” The 
three oldest pieces of wrought iron in existence are 
thought to be a sickle blade found under the base of 
a sphinx in Karnak; a sword blade, probably 5,000 
years old, found in one of the pyramids, and a por­
tion of a saw found at Nimrod and made about 
880 B. C.

Iron, in the form of small bars, was used for 
currency in England in the second century B. C. The 
fame of Damascus blades and Moorish armor of the 
Middle Ages still lives. There is no evidence that 
the North American Indian was familiar with smelt-
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ROBERT DUDLEY SMITH

The growth of the 
railroad afforded 
an important out­
let for America's 

iron and steel

ing iron or in any way extracting it from the ore. 
The Indians did know meteoric iron, and the Aztecs 
of Mexico possessed knives, daggers and arrow heads 
made from it.

The history of iron and steel in America begins 
in 1585 with the discovery of iron ore in North 
Carolina by an expedition fitted out by Sir Walter 
Raleigh. Iron was not made in North Carolina, how­
ever, until after several other colonies had begun 
to make it.

In 1608 iron ore was first exported from America 
by the Virginia Company. In 1619 the Virginia 
Company sent John Berkeley with a company of 
22 skilled iron workers to set up iron works in the 
colonies. They built a forge at Falling Creek, Vir­

ginia, but before the project was completed Berkeley 
and all his men were slain by Indians. No further 
attempt was made until 1645 when an enterprise 
was established at Saugus, Massachusetts, by the 
“Company of Undertakers for the Iron Works,” 
consisting of 11 English gentlemen under- John Win­
throp, Jr. The furnace erected in Saugus made about 
eight tons of iron per week. Soon forges sprang up 
throughout eastern Massachusetts, and for nearly a 
century after its settlement in 1620, the Bay State 
was the chief center of iron manufacture in America. 
In 1724 probably the first steel manufactured in 
America was made in Connecticut by one Samuel 
Higley of Simsbury.

Widely credited with being America’s first in-
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R. I. NESMITH a ASSOC.

Boned and sinew­
ed by steel, the 
skyscraper is a 
triumph of mod­
ern engineering

dustrial development, a lonely, mountainous section 
which is today within view of New York’s sky­
scrapers was the birthplace of many inventions 
which helped the steel industry to its present emi­
nence. About 1737 iron was being mined in the 
Ramapo Mountains on the New York-New Jersey 
border, a few miles west of the Hudson River. 
Twenty-five years later a group of British capitalists 
considered the location a good source of iron for the 
United Kingdom, formed the American Iron Com­
pany, and employed a German, Peter Hasenclever, to 
work the mines.

By 1765 more than 500 Germans were scattered 
over 50,000 acres about the mines at Ringwood, 
New Jersey. Practically lord of a feudal estate, 

"Baron Hasenclever” lived in regal elegance sur­
rounded, according to half-legendary tales, by 
numerous servants and eating from gold plates.

The American Iron Company failed before the 
Revolution, and Robert Erskine, who became George 
Washington’s surveyor general, succeeded Hasen­
clever.

A few miles from this spot, at Ramapo, three 
men who bore the names of Josiah, Jeremiah, and 
Isaac Pierson set up a foundry in 1795. Jeremiah 
is credited with the invention of cut nails, and de­
veloped a machine for heading and slotting screws 
by a process which remained in use until the twen­
tieth century.

The skill which American iron makers achieved



Before the development of the Bessemer process in
1856, steel was so costly that it was used only for cut­
lery, tools, and other articles requiring small quantities
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and the importance of the industry to the colonies 
were demonstrated in the Revolutionary War by the 
great chain made in 1778 at the Sterling Iron Works 
near West Point, New York. This chain, weighing 
180 tons and nearly a mile long, was stretched 
across the Hudson River at West Point to prevent 
the passage of British men-of-war. It did so, suc­
cessfully.

Up to 1824, the American industry had been 
suffering from severe competition from European 
furnaces, but in that year the first real protective 
tariff favorable to the steel industry was passed. 
This added protection and the increasing growth 
of the home market did much to establish the in­
dustry securely.

But there was need for some great outlet for the 
iron and steel which America was producing. That 
outlet appeared in the form of the railroad. In 1884, 
the first heavy iron rails produced in this country 
were rolled at the Mount Savage Rolling Mill in 
Allegheny County, Maryland, and for a number of 
years railroad construction consumed the greatest 
tonnage of iron produced.

The discovery of high-grade ores in New Jersey, 
Pennsylvania, and New York started the industry 
in its westward march from New England. Pitts­
burgh began to emerge as a natural iron manufac­
turing center about 1800, and soon afterward the 
rich beds of Pennsylvania coking coal were opened.

The nationwide industrial expansion of the 1870’s 
and ’80’s caused the steel industry to surge forward 
rapidly. Prior to 1860, only a small part of the pig 
iron produced in the United States was converted 

into steel by the expensive crucible process. Steel 
was so costly that its use was limited to cutlery, tools, 
and other articles requiring small quantities. With 
the development of the Bessemer process after 1856, 
the price of steel became so low that its use expanded 
greatly, and the railroads began to lay their new 
tracks with steel rails.

The financial history of the iron and steel industry 
is much like that of any other industry. In the early 
days, companies were privately owned. Later, when 
it became necessary to secure additional capital, 
bonds and preferred stock were issued. When the 
modern corporation came into existence and efficient 
methods of manufacturing and distribution were 
developed, common stock was offered to investors.

The importance of steel in our every-day life is 
often overlooked. Yet almost without exception, the 
necessities, conveniences and luxuries of modern 
life are either made of steel or made possible by 
steel.

Our daily home life is intimately connected with 
steel. We rise in the morning from a bed of steel 
springs, take a shower in water brought to us part 
of the way by steel pipes, dress in clothes made on 
steel machinery, sit down to breakfast, most of the 
ingredients of which were preserved in a steel refrig­
erator, cooked on an enameled steel gas or electric 
stove, served on a table made by steel machinery, 
and perhaps even eaten with steel knives and forks.

The direct economic value of steel is important. 
There is nearly $5,000,000,000 invested in the in­
dustry and the value of its products last year was 
more than a billion and a half dollars.

Your dentist uses tools of the finest surgical steel
S. S. WHITE DENTAL MFG. CO.
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The famous Mesabi range 
in Minnesota, where you 
need only a steam shovel to 
mine the world's richest ore
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To make steel you must have iron. To make iron 
you need iron ore. And having found your iron ore, 
all you need is a few million dollars and several 
thousand of the most highly skilled workmen in 
the industrial world today to set yourself up in the 
steel business.

The world’s supply of iron ore is plentiful. About 
80 per cent of the ore used in this country is a 
reddish-brown substance called hematite. This ore 
is oxide of iron (really iron rust) mixed with dirt. 
Iron ore is mined in 28 states, but for many years 
the most valuable deposits have been those of the 
Lake Superior district in the so-called “ranges” of 
Michigan, Wisconsin, and Minnesota. The famous 
Mesabi Range in Minnesota yields more ore than 

any other deposit in the world. Moreover, Mesabi 
ore averages between 50 and 60 per cent iron. Two 
tons of this ore, smelted, produce one ton of iron.

Secondly, Mesabi ore lies close to the surface, so 
that to mine it you need nothing more complicated 
than a steam shovel. Thirdly, Mesabi ore deposits 
are only about 50 miles from the Great Lakes, which 
means that the ore can be moved cheaply.

Iron was discovered in the Mesabi Range in 
1889. Today Mesabi supplies nearly 60 per cent of 
all the ore mined in the United States. Since 1902, 
nearly 900 million tons of ore have been taken from 
this range. Mined by steam shovel, it moves by rail 
to Duluth and Superior, thence by boat to the lower 
lake ports.
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The ore rumbles down the lowered 
chutes of the dock and into the 
capacious hold of an ore steamer

The area around Birmingham, Alabama, is the 
second largest commercial ore reserve in the United 
States. Birmingham lies in a narrow valley between 
two hills. Under the city is limestone, and on the west 
are coal fields. To the east is Red Mountain, with a 
billion or more tons of iron ore.

But ore alone will not produce iron in a blast 
furnace. Limestone must be used to free the ore 
from silica. Coal, in the form of coke, frees the ore 
of its oxygen, and more coal (or fuel oil) converts 
the iron into steel. Thus, four tons of coal, iron 
and limestone must be brought together to produce 
one ton of steel.

Your ore, having been mined, is now ready for 
the blast furnace. You can build a very nice blast 
furnace for about three and a half million dollars. 
But to convert your iron into steel you need an open 
hearth furnace, which can be built for as little as 
half a million dollars. Then, if you want to roll con­
tinuous strip sheets of steel, set aside another 15 mil­
lion dollars for a rolling mill.

But let us return to the blast furnace. Here iron 
ore, coke, and limestone are “cooked” together. The 

scum which lies on top of the molten mass is called 
slag—it is calcium silicate, a product of the lime­
stone and the silica from the ore. This slag must be 
drawn off before the flow of molten iron itself is 
tapped.

In some mills the iron is drawn from the blast fur­
nace and cast in the form of bars (pig iron) but in 
most steel mills today the iron goes directly to the 
open hearth in a molten state.

At the open hearth furnace the iron loses most of 
its remaining impurities—silicon, phosphorus and 
sulphur. Later, carefully measured quantities of 
these and other substances will be put back into the 
furnace to give the steel the character desired.

Molten steel from the open hearth is poured into 
ingot molds. The ingot is to steel what a bolt of cloth 
is to a tailor—an unfinished material from which to 
make a finished, useful product. From the ingot is 
fashioned the hundreds of shapes and sizes the fin­
ished steel product is to assume.

The filled ingot molds are moved to a shed where 
the molds are stripped off and the ingots go to “soak­
ing pits” to be heated to a uniform temperature.
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(Left) The ore is 
"cooked" with coke 
and limestone in 
the blast furnace 
and then the mol­
ten iron is tapped

(Below) In some 
mills the iron is 
drawn from the 
blast furnace and 
cast in the form 
of bars (pig iron)

Now we are ready for the roll­
ing mills, the series of processes 
by which red hot slabs of steel 
pass through one pair of heavy 
rollers after another, each set of 
rollers so grooved and spaced 
that the steel is squeezed smaller 
and smaller until it reaches the 
desired shape and size. Some­
times an ingot of steel 25 or 30 
inches square will be transformed 
into a length of wire three thousandths 
of an inch in diameter.

All rolling mills are alike in the essen­
tials of this process. They crush the ingots
into either a “bloom” (about six by eight inches 
in cross section) or into a thinner, flatter shape call­
ed a “slab.” The rest of a steel mill consists of hun­
dreds of similar rolls, interrupted only by furnaces 
where the steel is re-heated.

What has been termed the most important tech­
nological advance in steel making during the pres­
ent century is the so-called “four-high continuous 
strip” rolling mill developed about 10 years ago. In 
old-style mills the sheets are rolled separately, pass­
ing back and forth between the rolls. The continu­
ous mill is straight-line production applied to steel. 
An unbroken ribbon of steel passes through one 
stand of rolls after another, emerging thinner and 

longer after each successive set of rolls. The whole 
process must be perfectly synchronized. A roll going 
too fast will pull the steel out too thin and snap it; 
if it goes too slowly the ribbon of steel will bunch 
and buckle.

A continuous strip mill is expensive, but it rolls 
more than half a million tons of steel a year, and 
reduces costs from six to eight dollars a ton.

Any breakdown in the cost of steel must take into 
account the factor of human ingenuity, human labor, 
and human skill. The only workers in a steel mill
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(Above) Charging 
molten pig iron 
into the open 
hearth furnace

★

(Right) The ingot 
enters the first 
set of rolls as 
an observer reads 
its temperature

Another man, the heater, must deliver the steel to 
the rolls at the exact temperature for rolling, neither 
too hot nor so cold that it will break the rolls. The 
aristocrat of the mill is the roller, whose skill is 
acquired only after years of work in a minor position. 
In the back of the mill, the head roller puts the rolls 
together, adjusts their openings to the exact shape 
the steel is to assume after each rolling.

As steel has contributed increasingly to higher 
standards of American living, it was only natural 
that the men who make steel should benefit accord­
ingly. In 1895 steel men worked 12 hours a day. In 
1911 the industry initiated a campaign to reduce the 
hours of work. In 1923, a basic eight-hour day was 
introduced, and in 1933, a maximum six-day week 
and eight-hour day were adopted as part of the steel 
code. Since the termination of the code, these pro­
visions have continued in effect.

The years have brought similar improvements in 
wage rates. In 1895 the 
average hourly rate for 
United States steel work­
ers was about 21 cents. 
From that day to this the 
rate has steadily risen. 
Today the hourly rate is 
66.9 cents, an increase 
since 1895 of about 218 
per cent. By comparison, 
the cost of living has ris- 

only 82 per cent 
since 1895.

(Circle) The ingot 
is now a slab and 
moves to another 
set of ro I I s

BETHLEHEM STEEL CO.

who can properly be called “un­
skilled” are the sweepers and jani­
tors. Semi-skilled workers nurse the 
moving steel as it slithers through 
the mill, operate the charger which 
rolls the bars into a re-heater furnace, 
or clip the steel into lengths as it leaves 
the rolls.

Above them come the real steel men.
For example, the mill table operator sits 
at a control board and keeps six moving 
platforms of red- and white-hot metal in per­
fectly synchronized flow—one platform moves 
the steel into a set of rolls, the next crushes it exactly 
when it is ready and moves it to another set of rolls.



THROUGH THE MILL

(Above) In the blooming mill the red- 
hot ingot of steel is crushed into a 
"bloom" (about six by eight inches in 
cross section) or into a thinner and 
flatter shape which is called a "slab"

(Right) Hot saws bite into seamless pipe, 
cutting it to the proper length with as 
little effort as a housewife would use in 

cutting a slab of butter



(Left) Products of steel mills range 
from huge 15-ton ingots to springs 
for wrist watches: Photo shows bar 

stock in storage

(Above) A thin, gleaming ribbon 
of steel emerges from the cold 
strip mill of the Youngstown Sheet 

and Tube Company

jteel railroad rails are sawed into length* 
while they are still red hot

Mr /^Jr *
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Thanks to stainless steel the 
modern kitchen bears little re­
semblance to the place where 
grandma bent her aching back

(Left) Inside the 
gold case of your 
wrist watch are 
tiny miracles of 
steel construction

II

FOR LADIES ONLY



(Left) Not so many years 
ago steel needles and scis­

sors were priceless

(Above) This attractive 
table ware is made entire­

ly of stainless steel

New uses for stainless 
steel are being found 
constantly. At the left is 
shown a cocktail set, ash 
tray, and cigarette box 
made of this material
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(Above) Pittsburgh, the 
city built by steel; an air 
view showing the famous 

"Golden Triangle"

Steel renders the 
modern bank vault 
impregnable against 
fire and robbery
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The automotive industry now ranis 
as the largest single customer of 
the steel industry. Increased use 
of steel by car makers has result­
ed in greater safety for motorists

STEEL 

in your 

CAR



Steel is the backbone of 
the oil industry. (Circle) 
Looking upward at a steel 
oil derrick. (Left) Tanks 
and pipes in a refinery. 
(Below) Making steel drums

11
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Railroad progress has been 
due in no small measure to 
the increased use of steel

I
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(Right) A close­
up of the mas­
sive strength of 
a bridge tower

(Below) Against a background of 
fleecy clouds the framework of 
an arched bridge is swiftly spun

/
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town tunnel under the Hudson River

BUILDS 
STEEL

Perched on the steel frame of a 
new skyscraper these men observe 
the city which they helped build

(Left) Interior 
of the ventilat­
ing shaft of the 
mid-town tunnel
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NESMITH

(Top) The graceful framework of 
fhe Golden Gale Bridge. (Center) 
A radio tower. (Left) The steel 
spire of the Chrysler Building
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(Top) The steel prow of a state­
ly ocean liner heads out to sea. 
(Right) Blast furnace stoves sil­

houetted against the sky
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Oil for the Men of Steel
Nowhere are lubrication requirements so exacting 
as in the nation’s great steel mills. Here giant ma­
chines, flexible as human hands, work day and night, 
shuttling tremendous burdens sometimes from areas 
of intense heat to freezing cold.

Destructive abrasives, extreme temperatures, cor­

rosive fumes and terrific friction—against these 
hazards steel mills throughout the world depend 
upon Texaco products for protection. After testing 
and comparing, the men who make the world’s 
steel have found that specialized Texaco lubricants 
best meet their specialized needs.

(Right) Tapping a heat 
from an open hearth 
furnace at the Duquesne 
Steel Works of the Car­
negie-Illinois Steel Cor­

poration

(Left) Rolling universal 
plate in the plate mill 
of the Gulf States Steel 

Company

Users of Texaco products in the steel industry include the following:
American Can Company
American Car & Foundry Company 
American Chain Company
American Rolling Mill Company 
American Sheet & Tin Plate Company 
Babcock & Wilcox Company 
Bethlehem Steel Company 
Boyle Manufacturing Company 
Chapman Valve Manufacturing Com­

pany
Chicago Bridge & Iron Works 
Consolidated Steel Corporation 
Fairbanks Company
Fairbanks Morse & Company
Graver Tank & Manufacturing Com­

pany
Grinnell Company
Gulf States Steel Company

Haskell Manufacturing Company 
Ingersoll-Rand Company 
Inland Steel Company 
Jones & Laughlin Steel Company 
Kilby Car & Foundry Company 
McIntosh & Seymour Company
Minneapolis-Moline Power Implement 

Company
National Enamelling & Stamping Com­

pany
National Steel Corporation
National Supply Company
National Tube Company
Petroleum Iron Works Company 
Reading, Pratt & Cady Company 
Reeves Manufacturing Company 
Republic Steel Corporation 
Rheem Manufacturing Company

Scully Steel Products Company
Sheffield Steel Corporation
Standard Brass & Manufacturing Com­

pany
Steel Pipe & Tank Company
Superior Gas Engine Works
Tennessee Coal, Iron & Railroad Com­

pany
Timken Roller Bearing Service & Sales 

Company
Timken Steel & Tube Company
United States Steel Corporation
Wackman Welded Ware Company
Walworth Company
Weirton Steel Company
Wheeling Steel Corporation
Winton Engine Mfg. Corporation
Youngstown Sheet & Tube Company

PRINTED IN U. S. A.



THE TEXAS COMPANY
IS DOING ITS SHARE

Despite the increase of 138% in Petroleum Taxes since 1928,
The Texas Company has:

REDUCED INCREASED
its gasoline price its total payroll

20% 14.8%
below 1928 levels above 1928 levels

Rvice station price INCLUDING TAX

TAX

"ATION PRICE EXCLUDING TAX

«IVill uiv iziz IV «IUI, I, J7JA I
price* utcd are the average price* for theie year* in SO rcprcientaiivc cilic* throughout the country.

Wholesale Prices of* Petroleum 
Products Show a Greater Reduction 
Than Those of Any Other Commodity 
Petroleum products show a 41.8% reduction in price ainco 1026— being now only 58.2% of that 
year's level. None of the commodities li-ted

SERVICE

PETROLEUM THE MOST TAXED 
OF ALL INDUSTRIES

A study recently completed by the National As­sociation of Manufacturers shows that taxes on 
petroleum products and operations were nlm'ost 
twice as burdensome ns the taxes onpublicutilities: almost four times the taxes on the automotive 
and rubber industries: over four times the taxes on 
pharmaceutical and chemical industries; and over six times greater than taxes levied on the food in­
dustry.

'faxes on petroleum products amount to 11% 
ofm/'7' F,rdtral- Stale- and l<Kal toxei.There is no rewon why users of petroleum pro­
ducts should be singled out to bear this exceedingly high rate of taxation.

L—— 25% I OIL
I . 15% |PUBLIC UTILITIES
L 7yf J AUTOMOTIVE

L>% I RUBBER PRODUCTS
I •% I PHARMACEUTICALS
Lffi.J CHEMICALS
lASJ FOOD

(TAXES-SALES RATIO)

STATE & FEDERAL GASOLINE SALES TAXES 
SHOWN IN CENTS PER GALLON

GASOLINE IS CHEAP - ONLY THE TAX IS HIGH

Since 1928 the Tax on Gasoline alone has gone up 75%

Oince 1928 the taxesongasolinehave 
increased 75%. The result is that 
to purchase one dollar's worth of 
gasolineyou must now spend $1.3714 
—the 37)4 cents representing the 
taxes on the dollar's worth of gas­
oline.

At wholesale, gasoline is one of 
the lowest priced commodities on 
the market . . . without the double 
(In some cases triple) taxation . . .

THE TEXAS COMPANY 

it could be one of the cheapest com­
modities sold and its benefits could 
be enjoyed by many more people.

It will pay you to note The Texas 
Company’s statement on top of 
this page ... to spend a moment or 
two studying the charts that show 
how this type of taxation is costing 
motorists many millions each year.

The Texas Company is doing Its 
share through efficient manage­

ment to keep the price of its pro­
ducts low—its standard of wages 
high. It will endeavor to continue 
doing so even in the face of the ever 
increasing burden of taxation.

You, as motorists and consumers, 
can do your share by asking your 
political representatives to view 
your side of the picture—by seeking 
complete revision and the abolish­
ment of unfair gasoline taxes.

135 EAST 42ND STREET • NEW YORK, N. Y.
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135 East 42nd Street, New York City

The design of improved lubricants to 
meet the strenuous needs of modern steel 
mill equipment is as important as the effi­
cient design of the machinery itself.

Continuous economical production of 
finished steel products throughout the 
mill depends in large measure on effec­
tive lubrication.

In providing new and better lubricants 
and developing improved lubrication 
practices, Texaco has given helpful co­
operation both to the builder and user 
of steel mill machinery.

Texaco Crater in the early days solved 
an almost impossible problem of heavy 
gear lubrication under the most adverse 
conditions of heat, pressure and dust.

Today, the modern continuous strip 
mill again introduces new problems. And 
again Texaco engineers have come for- 

Iward in developing new oils to meet the 
conditions. These oils are proving their 
efficiency in many of the country’s larg­
est plants.

The Texas Company will be glad to 
provide practical engineering coopera­
tion in the selection and use of lubricants 
by the steel industry.

BETTER LUBRICATION 
a Texaco Service to Industry


