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The Wonderful Iron Mines of Lake 
Superior-How the Ore is Mined 

and Carried in Bulk. 

It usuaJly 'happens that the attainment by a par
ticular people of great distinction in some special 
branch of the industrial arts is due to the natural 
characteristics of the country in which they live. This 
is certainly true of our own country, 
whose wide extent and rich natural re-
sources have impell'ed us to the con-
struction of ingenious appliances for 
the handling and transportation of ma
terial in great bulk, which have made 
the name of the American mechanical 
engineer known throughout the civi
lized world. Particularly is this true 
with regard to the mining and trans
portation of minerals, the, most bulky 
and less costly of which (coal and iron 
ore) are produced and shipped on a 
scale of magnitude not equaled in any 
other country of the world. 

In a Special Number, devoted to the 
Great Middle West, a conspicuous posi-

Scientific American. 

tion must necessarily be taken by the steel industry. 
Elsewhere we have dealt with Gary, where the largest 
and most up· to-date steel works in the world has lately 
bE'en put in operation. The present chapter describes 
the vast deposits of rich iron ore which lie near the 
shores of Lake Superior, and those methods of mining, 
transportation, loading and unloading, by which the 
enormous bulk of ore, which is necessary to keep the 
blast furnaces of our steel works in continuous opera
tion, is brought from mine to furnace at a cost so low 
as to enable this country to manufacture steel far more 
cheaply than any other country in the world. 

Five·ton buckets unloading material at the stock pile. 
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THE LAKE SUP�;RIOR IRON MIN�;S .--If Nature had set 
out with the determination to assure for the United 
States the premier position in the steel industry of 
the world, she could scarcely have done so more ef
fectively than by spreading out around the western 
and southern shores of Lake Superior those huge de
posits of iron ore above referred to. Not only do the 
ore formations cover vast areas, but in the wonderful 
Mesabi mines the ore lies practically at the surface of 
the ground, and frequently, after a few feet of over
lyjng material have been stripped off, the cars can be 
run right into the mine and loaded directly by steam 

shovels. Furthermore, the Lake Su
perior ore is of unusual richness, 
much of it running over sixty per cent 
iron. The principal mines are located 
in ranges, of which the most famous 
are the Menominee, Marquette, and 
Gogebic ranges in Michigan, and the 
Vermillion and Mesabi ranges in 
Minnesota. The mines are located 
from twenty-five to seventy-five miles 
from the shores of Lake Superior. 
Eight separate railroads carry the 
ore to as many shipping ports on 
the lake, where it is unloaded into 
twenty-six docks having a total stor
age capacity of 1,326,616 tons. The 
total hauling capacity in a single day 

STEEL ORE DOCK OF THE DULUTH, MESABI AND NORTHERN RAILWAY. 

Steel viaduct approach over which trains 
run to the ore bins. 

The ore discharges through spouts by gravity into the 
holds of the steamers. 

VIEW OF STEEL ORE DOCK AT DULUTH, MINK., TAKEN 
FBOM DECK OF STEAKEB. 

The ore is delivered to these bins from the 
steamer or stock pile. 

ORE, LIME, AND COKE BINS AT FEDERAL FURNACE 
STEEL PLANT. 

Shows details of Brown hoisting machinery. 
Length, 304 ft. 8 in.; bucket lifts 7712 tons. 

TOP VIEW OF ELEVATED BRIDGE TRAMWAY 
AT BUFFALO, NEW YORK. 
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sota. Up to 
date from Ver
million alone 
o v e r 28,000,-
000 tons of 
high-grade ore 
h a v e  b e e n 
shipped. 

of these eight 
railroads com· 
bined is 250" 
000 tons. The 
greatest r e c· 
ord for un
loading is that 
of the Duluth, 
Mesabi & Nor
thern, w h ie h 
in a single day 
h a s  l o a d e d  
165,000 t o n  s 
i n t 0 sixteen 
steamships. 

I n t h e 
course of an 
i n t e r e s ting 
and illuminat· 
ing a d d  r e s  s 
dealing w i t h 
the history of 
the Lake Su-
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T h e  m o s t  
famous of the 
Lake Superior 
m i n  e s, how· 
ever, are those 
of the 'great 
Mesabi range 
ill Minnesota, 
which extends 
for an un
b r 0 k e n  dis
tance of eighty 
miles and in
cludes no less 
t h'a n eighty-

Transverse section, inboard profile, and plan, showing the one great hopper hold 409 feet long with itl'l 33 hatches. 

THE" WOLVIN," A TYPICAL LAKE STEAMER FOR THE TRANSPORTATION OF ORE. CAPACITY 11,536 TONS. 
perior mines, 
given last summer by William J. Olcott, president of 
the Oliver Mining Company, Duluth, the speaker drew 
attention to the fact that in 1844, while William A. 
Burt was surveying township lines and making geo· 
logical observations in Marquette County, Michigan, he 
noticed a deflection of eighty-seven degrees from the 
normal of the solar compass, and thereupon sought for 
and found at several points outcrops containing iron 
ore. In 1847 a forge was started about three miles 
from these outcrops, and on February 10th, 1848, the 
first iron to be made in the Lake Superior region was 
produced by Ariel N. Barney, the daily output of the 
forge being about six tons. The early development 
of these mines was little more than crude exploration. 
In the w inter of 1850, the first ore was hauled to 
Marquette on the shores of Lake Michigan. In 1852, 
Congress granted to the State of Michigan 750,000 
acres of land for the construction' of a small canal 
around the Rapids of St. Mary's River, connecting 
Lake Superior and Lake Huron. The canal was com
pleted in 1855, and the first shipment of iron ore con-

sisted of 132 tons, which passed through the canal on 
August 17th of that year. In those early days mining 
was done by open-pit-work methods, the ore being 
hauled out in carts and dumped into railroad cars. The 
Marquette range furnished all the iron ore from Lake 
Superior until 1876, when shipments began to be made 
from Menominee range, from which the total output 
to date has been 63,641,213 tons. In 1885, shipments 
began to be made from the Gog-ebic in Michigan and 
Wisconsin, and from the Vermillion mines in Minne-

Ten-ton bucket of unloader in hold of the" W olvin." 

s i x  m i n  e s. 
The geological formation is peculiarly favorable for 
mining. The greater part of the ore bodies lie hori
:1;ontally, and are covered by a shallow bed of glacial 
drift. To get at the ore, it is merely necessary to re
move the surface covering, and then excavate the ore 
with. the steam shovel, loading it directly into the 
cars, trains of which are run into the mines for this 
purpose. Furthermore, the ore beds are as rich as 
they are extensive, for analysis shows them to consist 
of from 47.50 per ceItt to 61.26 per cent of pure iron, 
with an average for the whole district of probably 
about 57 per cent of iron. Although the first mine in 
the Mesabi range was discovered as late as 1890, in 
the year 1907 over 27,000,000 tons w ere shipped from 
this range alone. "It is the low cost and capacity for 
enormous production of the Mesabi range," says Mr. 
Olcott, "that is the guarantee of the continued suprem
acy of the United States in the manufacture of-iron 
and steel." 

We are accustomed to look upon the excavation of 
(Oontinued on page M9.) 

Length of bridge, 222 feet 8 inches. Bucket lifts 5 tons. Length of tramway. 360 feet. Bucket capacity, 5 tons. 

THREE FAST PLANTS UNLOADING WHALEBACK STEAMER. TWO BROWN TRA.MWAYS UNLOADING A TYPICAL LAKE STEAMER. 

Copyright 1905 by Maher. 

The iron ore li.es so near the �urface that a.fter stripping the glacial surface material a vast horizontal bed of rich ore (60 per cent iron) is exposed. The ore is dug by steam shovels and loaded dIrectly into 
the cars. Over 1,000,000 tons are shipped out every year. 

TKE FAXOVS IKON XOUNTAIN XINE OF TilE XlliAiI RANGE. 
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A Modem Factory Building with WROUGHT STEEL "DETROIT-FENESTRA" WINDOWS 

TO ARCHITECTS AND ENGINEERS We 
four 

are now ready to place on the market 
complete types of standard sash in 

Wrought Steel "Detroit Fenestra" 
"iz. : 

Type "A" 10 21 sIzes and degrees of ventilation, Ion x 16 n glass. 
Type "B" 10 2 1 sIzes and degrees of ventilation, 1 2 n x 1 8 n glass. 

Type "C" in 6 Sizes, 
Type "M" in 2 Sizes, 

1 2 n x 18 n glass, large ventilation 
1 2" x 18 n Ventilated Monitor Sash 

All these standards are made as interchangeable units, and mullions are supplied where they are to be uazd in combination 

Immediate shipments are insured when openings are planned to take standards 
Send for our new pamphlet " Y," containing full details and dimensions of these standards, with instructions for erecting and glazing. 

FOR FACTORIES, WAREHOUSES, MILLS, CAR SHOPS, POWER STATIONS, GARAGES, INSTITUTIONS AND ALL INDUSTRIAL BUILDINGS 
RECENT INSTALLATIONS OF THIS MATERIAL: 

Indiana Steel Co. (U. S. llteel Corporation), Gary, Ind. 
Jenks & Muir Mfg. Co .• Detroit. Mich. 
.Reinforced Concrete Ploe Co., DetroIt, Micb. 
Al1yne Brass Foundry Co ... Cleveland, Obio. 

Mitchell Motor Car Co., Racine� Wis. 
����e:i� ��

t
�r8o�:n1f�H2ij.:��yg: 

Ind . 

Michigan Alkali Co., Wyandotte, Mich. 

American Optical Company. Southbridge. Mass. 
PenusyJvania Railroad Co., Philadelphia, Pa. 
American Sterilizer Company, Erie, Pa. 
Bethlehem Foundry & Machine Co., Bethlehem, Pa. 

El Paso Power Station. El Paso, Texas. 
C. T. Patterson Warehouse. New Orleans, La. 
Holopnane Glass <':0 .• Newa.rk. Ohio. 
New York Central & Hudson Ri verCar Shops, West Albany, N.Y. 

DETROIT STEEL PRODUCTS COMPANY, Manufacturers, Detroit, U. S. A. 

THE WONDERFUL IRON MINES OF LAKE loading of the steamer "H. E. Corey," of maximum capacity of 8,000 tons of water. at the various Lake Erie ports, it was 
SUPERIOR. 10,000 tons capacity, at Duluth and Iron Transverse stiffness is afforded to the necessary to design special unloading ma-

(Oontinued from page 431.) Range steel ore dock at Two Harbors, sides of the vessel by a system of arched chinery, capable of lifting the ore from 
the Panama Canal as the greatest task Minn., this season, in 39 minutes. One girders, which also serve to support the vessels and loading it, either into the 
of its kind ever undertaken; yet it is a of the piers of the Great Northern Rail- upper deck and the hatch covers. Be- stock pile or into railroad cars, with pro
fact that at the close of the present year way' Company is 73 feet above water level, tween the girders are 33 hatches, each portionate speed and at a relatively small 
the stripping of the surface material and 62% feet wide, nearly half a mile in of which measures 9 feet by 33 feet in cost per ton. The design and construc
the excavation. of the ore from the Mesabi length, and has a storage capacity for the clear. The largest single cargo of tion of this class of machinery has grown 
range alone during the seventeen years 87,500 tons. The construction of a spe- ore carried by the "Wolvin" was 11,536 to such importance, that there are 
that mining has been carried on will rep- cial type of ship of large tonnage for the tons, a feat which she performed in several large industrial concerns which 
resent a total of excavation equal to that ore trade, coupled with the invention of 1904. The pilot house, bridge, and cap- are occupied almost entirely with this 
-required for the Panama Canal. unloading machinery of great capacity at tain's quarters are forward at the bow. class of work. In one of our views illus-

TRANSPORTATION OF THE ORE.-Apart the terminal ports, has brought the cost Aft of the cargo spa�e are the coal bunk- trating the interior of the hold of the 
from the easy accessibility of the ores, of transportation down to a very low fig- ers, boiier room, ellgine room, and the "Wolvin," and also in the general pano
particularly in the Mesabi range, the low ure. Thus, a ton of ore is now hauled quarters for the crew. ramic view of the water front of the Gary 
cost at which the iron ore is delivered to one hundred miles by rail from the most Great as are the ",dimensions of the Steel Works, we show what is known as 
the railroad cars or on the stock pile at distant mines in the Lake Superior range "W olvin," they lJ,aV'e been exceeded regu- a Hulett automatic ore unloader. Four of 
the Lake Erie ports is due in a large to a Lake Superior port, is loaded into larly in each succeeding year. The "E. these machines, located at the docks at 
measure to the present system of me- the ship, is carried one thousand miles H. Gary" in 1905 carried a single cargo Conneaut, Ohio, are credited with having 
chanical handling and transportation by water, and unloaded into cars or onto of 12,368 tons; in 1906 the "J. P. Mor· taken out of the "Wolvin" 7,257 gross tons 
which enables a huge tonnage to be the stock pile at a Lake Erie port, at a gan" carried a single cargo of 13,272 of ore in four and one-half hours. At 
moved in a minimum of time and for a cost of less than $1.80 per ton. tons of ore, and in 1907 she carried 13,800 present there are five of the Hulett un
minimum of cost. From the time the ore The iron-ore steamer of the Great Lakes tons. Equally remarkable for size are loaders at Gary, and when the plant is 
is lifted by the shovel in the "open-pit" has been designed with a strict reference some of the sailing cargo ships, the most completed there will be ten. The plant 
mine, or is loaded into the skip of the to the economical loading, transportation, notable of which is the "John Smith," consists of a massive walking beam, to 
deep underground mine, it is handled en- and unloading of iron ore in bulk. Its which in 1907 carried a single cargo of the outer end of which is pivoted a ver
tirely by mechanical means and no human characteristics are great length, moderate 9,408 tons. tical arm. At the bottom of the arm is 
hand comes in contact with it. The draft, and a huge cargo hold which ex- It is the magnitude of the ore trade a bucket capable of lifting ten tons at 
trains of ore cars, as tney arrive at the tends continuously for nearly the whole which has' made the Sault Ste. Marie each operation. As the bucket descends 
Lake Superior ports, are run out direct- length of the vessel, and is provided with canal the most important artificial water- into the hold of the vessel, the two halves 
ly above long elevated docks, consisting a continuous row of hatches extending t.he way in the world, at least in respect of open, and are automatically moved apart 
of continuous rows of ore bins. The full length of the hold. We present an the bulk of tonnage passed through. Ac- in a horizontal direction, so as to make a 
hinged bottoms of the cars are released inboard pre-file and a cross section of cording to figures given at the thirteenth wide "grab" of the ore. The machines at 
and the loads dropped into the ore pock- the "Wolvin," one of the largest of the annual meeting of the Lake Superior Gary are carried on two tracks 62 feet 
ets, where the material remains until the typical ore steamers. This vessel is 560 Mining Institute, the maximum freight apart, and span two railroad tracks laid 
ships steam alongside for loading. Hinged feet in length, 56 feet beam, and 32 feet traffic through the canals for a single day parallel to the edge of the dock. They 
to the bottom of the ore pockets are long deep. The cargo hold is built in the was on August 26th, 1907, when 487,000 are operated by electricity, and each 
rows of metal chutes, and as a chute is form of a long hopper, whose sides slope tons were passed' through in 121 vessels. weighs about 450 tons and requires only 
lowered into position over the hatch of from the main deck to the top of the The total traffic into and out of Lake three men for its operation. They are 
the steamship, the gate at the bottom of ballast tank. The hopper is 43 feet wide Superior for that year was 58,217,214 showing a capacity for unloading ore at 
the ore pocket is, opened, and the ore at the top, 24 feet wide at the bottom, tons, on which $38,458,345 were paid as an average rate of 300 tons per hour for 
slides by gravity into the hold. The ore- and extends continuously for a length of freight charges. Of tliis total tonnage, each machine. As each bucket-load is 
shipping piers of the Great Northern Ran- \ 409 feet. The space between the hopper 68 per cent was iron ore. lifted, it delivers the ore to a conveyer 
wa.y at Superior are capable of receiving and the outside of the vessel forms two UNLOADING AND HANDLING MACHINERY. car, which travels back to the rear of 
and loading from five to six million tons, series of water-ballast tanks, the ballast -In order to keep pace with the low the machine, and discharges its load into 
of ore in a season, and they have a record I space being divided into compartments cost and speed with which the huge bulk suitable hoppers at the rear. 
of loading a ship of 5,250 gross tons in 30% by athwart ship bulkheads built in at in- of iron ore is mined, loaded into special By the courtesy of the Brown Hoist
minutes. An even greater feat Wa.f; the tervals of 60 feet. The tanks have a steamers, and carried to its destination ing Machinery Company, we are enabled 

I 
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LOCOMOTIVE CRANE EQUIPPED WITH ORE GRAB BUCKET 
An indispensable equipment for the handling of materials loose or in bulk 

THE BROWN HOISTING MACHINERY COMPANY 
Engineers, Designers and Builders of Hoisting Machinery of Every Description 

Main Office and Works: CLEVELAND, OHIO Branch Offices: NEW YORK CITY 
PITTSBURG, PA. 

to present photographic views of several I mounted on massive eight-wheeled trucks, Down each side of the long line of open- motor. Beyond this are two blooming 
types of unloading machinery as installed which are hauled successively beneath hearth furnaces is a set of railroad tracks shears, 12 x 12 inches and 10 x 10 inches. 
for the unloading of iron ore, coal, and the pouring spout. When a train of la- on which the metal is brought to or re- Next, the blooms go to a 24-inch 6-stand 
other heavy materials in bulk at various dies is made up it is hauled to the mixer moved from the furnaces, and handled continuous mill, driven by a 6,000-horse
ports on the Great Lakes. During the building, which contains two huge re- thereat. On the tapping side on which power motor, or to a pair of cooling beds 
recent meeting in New York of the Soci- ceptacles, each of 300 tons capacity. Into the treated metal is withdrawn from the for shipment. If further reduction is de
ety of Naval Architects and Marine Engi- these the ladles discharge the hot metal, furnaces is a line of massive standards sired the billet is. sent to a 6-stand 18-inch 
neers, a paper was read on Material and the mixing of the product of the dif- in which are placed the ladles of 80 to continuous mill and rolled down to sizes 
Handling Equipments for Lake Vessels ferent furnaces insures a uniform aver- 100 tons capacity into which the metal varying from 3% inches square to 1%, 
which traced the development of this type age of composition of the metal. From is poured. When they are full, the inches square. 
of machinery from the year 1880. At that the mixers, which are arranged so that proper amount of ferro-manganese is add- LARGEST RAIL MILL IN THE WORLD. 
time dock managers were looking for they can be rocked or tilted, the molten ed to the metal in each ladle, and they The Gary plant contains the largest 
some mechanical means for lifting the ore metal is poured into 60-ton charging la- are then picked up by 125-ton traveling rail mill in existence. It is also the only 
from the ship and depositing it at some dies which are conveyed to the charging cranes and carried to platforms, from electrically driven mill which rolls rails 
distance from the face of the dock; and side of the open-hearth furnaces on elec- which, by opening a plug in the bottom, direct from the ingot without reheating. 
this was first accomplished by a cable way tric transfer cars. From these cars the the molten steel is poured into the ingot- The proportions are immense, the main 
machine, built and erected at Cleveland in ladles are picked up by a 75-ton travel- molds, large cast-iron molds 65 inches in building being 990 feet long by 76 feet 
1880 under Mr. Alex. E. Brown's super- ing crane and the metal is poured into height, tapering from 20 by 24 inches at wide, with another building containing 
vision. From that first device have been the open-hearth furnaces through a run- the bottom to 18%, br 22%, inches at the the soaking pits, for both rail mill and 
developed the mammoth machines of the nero top. Here the meta!' cools to the point of billet mill, which is 1,350 feet long by 
Brown hoist type. They consist essen- The whole of the output of the Gary solidification. The mold is then lifted off 84 feet wide. The soaking pits are square 
tially of a long overhead' bridge extending plant consists of open-hearth steel, and the ingots which, by the way, are carried chambers with hydraulically - operated 
at right angles with the dock and sup- the open-hearth furnace plant is by far on four-wheeled cars, each car carrying sliding doors in the roof, capable each of 
ported on two towers, one at the dock, the largest of its kind in the world. It four molds, and after having been heated holding four 4-ton ingots. They are heat
the other 200 to 300 feet inshore. Upon is housed in large steel-frame buildings, to a uniform heat throughout in the ed by gas and in them the ingot is 
the bridge are rails, on which travels a 193 feet in width and 1,190 feet long. "soaking pits" the product is ready for brought up to the proper temperature for 
self-propelled trolley. Upon the trolley Ultimately there will be six of these rolling in the billet mill or the rail mill. rolling. The roll trains are driven by 
are motors for hoisting the load and for· buildings, each containing fourteen 60- It should be mentioned that in order six 6,600-volt induction motors, three of 
moving the trolley to and fro upon the ton furnaces, or eighty-four furnaces in to take care of the product of the blast 6,000-horse-power and three of 2,000-horse
bridge. In unloading, the trolley runs all. To the molten metal with which furnaces on Sundays and holidays, when power. The finished rails are taken to 
out over the hold; the grab bucket de- each furnace is charged there is added a the open-hearth furnaces are not at work, inspection beds in a finishing department 
scends and grabs its 5 to 7 tons of ore; certain amount of steel scrap; and the the hot metal is brought in ladles to the and are then loaded on the cars. This 
raises it, and then the trolley travels charge is then subjected to the fierce heat casting machine, where it is poured into rail mill can turn out 4,000 tons of 80-
back to the stock pile, where the load is of burning gases which enter at one end an endless chain of traveling molds pound rails in twenty-four hours. 
dropped. of the furnace, pass over the charge, and which passes continuously below the GAS-ENGINE-OPERATED BLOWER PLANT. 

• I • I .. leave through flues at the other end. mouth of the ladle. There will be eleven Air blast for the furnaces is produced 
GARY: THE LARGEST AND MOST MODERN From time to time samples are taken of these machines for the service of the in two buildings, 550 and 600 feet long 

STEEL WORKS IN EXISTENCE. from the furnace and tested. The object complete plant. and 104 feet wide, which are among the 
(Oontinued from page 441.) of this treatment is the same as that of BILLET .MILL. most interesting features of the Gary 

purified has an average heat value of 95 the air blast in the Bessemer converter, Standing parallel with the rail mill is plant. The blowers, of which are are 
British thermal units per cubic foot. and though the operation consumes more an electrically operated billet mill, in twenty in all, are driven by sixteen gas 

It is estimated that 2% times as much time the product is very much more reli- which a portion of the ingots are rolled engines and four steam engines. These 
power can be derived from a giVen quan- able. The impurities are burned out of down to suitable size for further manipu- blowing engines are of great size and 
tity of gas with gas engines as with boil- the metal until the proper percentage of lation throughout the plant. Here are power. The gas and blowing cylinders 
ers and steam engines. carbon, etc., for the particular grade of four 40-inch blooming mill stands, each are placed in tandem. The gas cylinders 

THE OPEN-HEARTH FURNACES. steel which is being made has been pair driven by a 2,000-horse-power elec- are 42 inches in diameter and the blow-
The hot metal is tapped from the bot· reached. The metal is now ready for tric motor, and a five-stand continuous ing cylinder 72 inches, and they have a 

tom of the furnaces into 40-ton ladles, pouring. 32-inch mill driven by a 6,000,horse-power common stroke of 54 inches. Jlach. en· 
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