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It Is “Efficiency" and I
by It We Can Conquer I11 t '

>
the Germans. I

What the Word Means in Ore Trans
portation—Wonders of Mining
Machinery—Ore Docks of Lake 
Superior—The Hulett Unloaders 
Duluth and the Coal Traffic—A 
New Steel Center in the Northwest.
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HITS is the age of effeciency. 
The world is the open se
same to the treasures of the 
world. The Germans are 
using it as the robbers did 

in “The Arabian Nights” tale of Ali Baba 
and the Forty Thieves. In the great war of 
today, the Germans take the place of the 
Forty Thieves and ourselves and our allies 
represent Ali Baba, who conquers them by 
their own password. I have written of the 
efficiency of our iron mines and h o w  by 
steam shovels we arc getting out ore for the 
steel required for the war. A single steam 
shovel will mine from five to seven thous
and tons in one day, or enough to load a 
train of two-horse wagons thirty miles long.

The password of ore transportation is 
the same. Five up-to-date railroads are 
taking the iron from the mines down to the 
lakes. Efficiency is stamped upon the cars 
and their operation. Each car holds u p 
ward of 100,000 pounds, and from fifty to 
one hundred of them are carried down to 
the ports by a single engine. I have count
ed trains of 125 cars. These trains are 
loaded in the mines and they do not stop 
until their contents are dropped into the 
great ore bins through which, by gravity, 
they pass into the mighty steamers that 
carry them a thousand miles down the lakes. 
This is so notwithstanding the ore must he 
graded and sorted to fit the requirements 
for making steel of various kinds, and 
weighed by the government in course of 
transit. The weighing is done while the cars 
pass through the station of Proctor, which 
is the largest ore yard of the world. All 
they do is to slow up as théy go through to 
a speed of less than eight miles an hour. At 
this speed they pass over automatic scales 
which record their weight.

Efficiency stamps the transfer of the ore 
from the cars to the huge steamers which 
carry it to the steel plants. The loading 
docks about Lake Superior have cost mil
lions. You may see them at Two Harbors, 
at Duluth, and at the ports of northern Wis
consin and Michigan. I came into Two 
Harbors on the James A. Farrell, the flag
ship of the fleet of the United States Steel 
corporation, and watched them taking on 
ore. The huge steamer, a low, rakish look

ing craft about sixty feet wide and 6000 feet 
long, came to anchor under a steel pier as 
high as an eight story house. The pier 
reached like a great arm far out into the 
water. There are four of these piers at Two 
Harbors and one of them is almost half a 
mile long. Each pier upholds a double row 
of bins made of concrete into which the ore 
is dropped from the cars which shoot in from 
the mines onto the tracks overhead, and 
from the bottom of each a long steel chute 
or spout allows the ore to pour down into 
the vessels. The chutes are raised and low
ered by electricity. They extend from the 
bins right into the hold, and the pulling of 
a lever will drop a river of ore into the ship. 
The Farrell has thirty-four hatches, and, 
were it advisable, all could be loading at 
once from that many bins overhead. It takes 
only two or three minutes to empty a bin, 
and 12,000 tons of ore have been loaded in 
less than an hour. Three steamers were 
taking cargo at the time of my visit and 
within two or three hours more than 35.000 
tons of iron had started on its way down 
Lake Superior.

Similar-loading is going on at the other 
ports of the lake. During my stay at Ash
land, Wis., where T went to take passage on 
a steamer carrying ore from the Gogebic 
mines down to the Illinois steel plant. 1 ob
served how the ore was mixed and graded 
during the loading. To make the best steel 
one must have just thei right proportion of 
certain ores, and the mixing is done in the 
loading so that when the ore reaches the 

‘steel plant it is ready to he dumped without 
change into the furnaces. Everything is 
scientifically exact. The ores are analyzed 
at the mines, samples being taken from the 
ears- as they leave, and the ores from dif-

From  each bin a long s teel ch u te  a llow s th e  o ra  to 
pou r in to  th e  vessel.

ferent mines are dropped into the ship so 
that the iron contents and quality of the 
cargo are just those required for steel. Much 
of this work is directed from the eastern 
office of the steel company where the exact 
contents and character of every iron deposit 
are known, and much by the scientific en 
gineers on the ground, who have a small 
army of chemists analyzing and assaying the 
ore as it is dug from the earth. In another 
letter I shall show you that this is but the 
beginning of the scientific methods of steel 
making. The metal is analyzed as it flows 
from the furnaces and it is tested again and 
again as it passes through the many pro
cesses which turn it into steel rails, machine 
guns, armor plate, and the fine tough ma
terial used in the planes which carry our 
airmen through the clouds at a speed which 
may exceed two miles per minute.

Indeed, everything connected with the 
steel for the war is based upon scientific in
vestigation and cost efficiency methods. The 
use of machinery to take the place of human 
muscle was never carried nearer perfection.
*1 he ore fleet does its work better and more 
cheaply than any other line of vessels now 
operating. It  transports more freight and 
at a lower cost. Think of taking a ton of 
iron thirty-two miles on the energy of one 
pound of coal, of carrying a ton of freight 
a mile on one-half ounce, or as little as you 
could pick up with vour thumb and one fin
ger. That is what the Great lakes steamers 
are doing. Until the war began they were 
carrying wheat a thousand miles for less 
than 2 cents a bushel, and iron ore almost as 
far for 50 cents a ton. The rates are now 
trebled, but they are still low.

1 he handling of the ore at the ports from 
where it goes to the steel plants as an ex
ample of efficiency is even more wonderful 
than the loading at the mines. The first ore 
that came down the lakes, now more than 
two generations ago, was unloaded by 
wheelbarrows pushed by men, and each bar- 
row took about one hundred pounds at a 
time. The ore that has come down the lakçs 
this year would fill more than a billion such 
wheel harrows, and all the men of our coun
try could not have handled the traffic that 
way. The unloading of today is done by 
electricity. Man presses a button and giants 
in iron and steel automatically unload the 
steamers and transfer their contents to the 
cars, or to the mighty concrete bins from 
which other machinery carries them into the 
furnaces of the steel plant. Pv such means 
a vessel of 12,000 tons can be unloaded with
in three hours. Its cargo is large enough to 
fill four or five miles of fifty-ton cars, and 
within four hours after coming to anchor 
such a train can be on its way to the steel 
plant.

■These ore-unloading machines are among 
the wonders of the world. I have seen them 
working at the ports of Lake Erie and at 
the grdat steel plants near Chicago. Each 
unloader is a mass of structural steel, which 
rises upon the docks to the height of a five- 
story house. I t  reaches out oyer the steam
er and from it extends down a long arm 
Made of a network, of steel, four or more 
feet in diameter, with a mighty hand at .the* * 
bottom which wi] grasp in its fist at one 
time as much iron ore as thirty horses could

haul on a wagon. Thé great arm shoves 
this mighty hand down into the hold and 
picks up fifteen tons of ore. It  moves 
around through the hold, scrapes the ore 
together, and, raising it, drops it right into 
the cars in which it  goes to the furnaces. The 
band works on the principle of the clamshell 
^ ieclge. It is, in fact, a mighty grab bucket, 
which, with its jaws open, drops down and 
takes in the ore. The operator stands in
side the arm just above the hand and by 
touching the levers makes the steel hand 
do what he wills, l  am told the machinery 
works so accurately that the man could 
crack the shell of an egg with this hand 
without spilling the yolk. 1 doubt this. I 
had no egg with me and could not make the 
test. I only know that the mighty hand 
does the work and that it takes fifteen tons 
of ore out of the hold of the vessel and 
drops it into the cars within two minutes 
by the second hand of my watch. The ma
chines move so fast and so efficiently that  

.they can take the ore out at a cost of some
thing like 2 cents a ton, although, it is gaid, 
the charge to the steel company is about 
16 cents a ton. They tell me the invente-  
gets one-fourth of a cent a ton royalty. This 
seems small, but when one remembers that 
the ore brought down the lakes last year 
was more than 65,000.000 tons he can see 
that the invention is a gold mine to its 
owner.

about twice as large around as a flour bar
rel. J stood on the deck and watched the 
mighty river of coal pouring into the hold. 
It was a Niagara of black diamonds, and 1 
was reminded of the coaling of ships I have 
seen in other parts of the world. My mind 
went to Singapore, where Chinese coolies 
carry bags and baskets of coal on their backs 
up planked roadways, which are built from 
the docks to the steamers, and to Nagasaki, 
Japan, where hundreds of half-nude Japan 
ese girls, sprinkled with coal dust, load the 
ships in baskets of a half bushel each. I 
could see them passing the baskets from one 
to another up the ladders and emptying 
them spoonful by spoonful, as it were, into 
the hold of the ship. The work they did in 
hours is here done in seconds, and that at 
the exertion of no more human muscle than 
that of pressing a lever or pushing a button.

The unloading is so fast at times that 
there are not cars enough to carry the ore 
away. The surplus has to be thrown out

11ere at Duluth I have watched them un
loading the coal thus taken on at the ports 

Lake Eric. Some of the ore vessels 
bring back a cargo of coal, and one, the Col. 
lames M. Schoonmaker, has brought 14,470 
tons in one trip. The coal is carried about 
as far as from New York to Chicago and the 
freight rate is lejs than 50 cents a ton. Not 
long ago it was only 30 cents a ton. Then 
the war demands raised it to 42 cents. I do 
not know what it is now. But think of 
carrying a ton of coal a distance of 900 '«des 
for 42 cents. At W ashington 1 pav 25 cents 
a ton for having my coal taken a distance ot 
100 feet from the street into my cellar, and 
that is merely for the unloading.

go down into the hold and swallow twelve 
tons of coal at a bite. They bring it up with 
thelft and travel over the bridges and spit 
it out upon the piles as the operator directs. 
All this is done with less effort on the part 
of the man than that exerted by you when 
you put a shovelful of coal into your furnace 
before going to bed. A cargo of 10,000.tons 
of coal has been unloaded in this way within 
seventeen hours.

The coal docks of Duluth cover acres, and 
the piles of coal upon them each contains 
thousands of tons.. The port takes over 
twelve million tons of coal every year, and 
sometimes the docks are so full that the 
steamers are delayed for lack of space in 
which to unload. The coal is both anchra- 
cite and bituminous. It supplies the iron 
mines, and it is shipped from here over the 
railroads to all parts of,the great northwest. 
The amount taken up the lakes often ex
ceeds twenty-five or thirty million tons a 
year, the greater part of which comes to the 
ports of Lake Superior.
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w m m

ON T H E  COAL D 
T he  g rea t jaw e w il' sw allow

on the docks. As I am writing these notes 
there are from 50,000 to 75,000 tons lying 
in heaps beyond the ore trains. There is 
enough ore in those piles to make 25,000 
tons of stetl. Today it looks just like the 
dirt you plow up in your fields. It is pow
dered and there is no piece of it that would 
not pass through a six-inch ring. 'As I look 
I can see the statue inside the block of 
marble, as the old sculptor of Greece is said 
to have done. In that mass I can see thous

ands of steel rails over which will be car
ried our food supplies on their way to our 
allies in Europe. I can see shrapnel which 
will be sprayed over the Germans as they 
hide in their trenches. I can see airplane 
engines which will scout for our soldiers, 
and perhaps drop bombs upon the enemy. I 
can see the mighty tanks which will roll 
over the Huns, and eyen the submarines, 
which will soon be fighting the submarine 
fleets on the other side of the ocean. The 
story of that pile of ore is the story of the 
modern steel industry, an industry which 
has to do with almost every act of peace or 
war in some wav or other.

OCKS AT DU LU TH .
12 to n s  of coal a t  a b its.

Here the unloading is done bv gigantic 
machines, made altogether of iron and steel. 
The machines are connected with traveling 
bridges, which run across the coal docks for 
a length of 500 feet or more. Connected 
with them are enormous buckets of steel 
made in the shape of a clam shell. They are 
not unlike those of the Hulett unloaders, 
except that their jaws are wider and their 
cubic contents much greater. They are 
operated in about the same way. The jaws

Duluth is the chief port on the lake. It is 
the head of lake navigation and the indus
trial center of this mining region. It is rap
idly growing and it promises to steadily in
crease in the future. One of the possiblo 
sources of growth is in tjhe transfer of cer
tain kinds of steel making from the lower 
ports to this point, and especially so far as 
the demands of the northwest  are con
cerned. As it is now the steel used here is 
made a thousand miles away from the 
"m es and the market. The furnaces are 
nea-er the coal regions, and the iron is taken 
to the coal. They are now experimenting 
in hring-ng the coal to the ore, and the Unit 
ed States Steel corporation has built a great 
plant within a few miles of Duluth, where 
the ore can be taken down almost by gravity 
and where the coal can be brought in ships 
up the lakes. This plant is that of the Min
nesota Steel company, situated on the St. 
Louis river, which has two miles of water 
front, where the steamers can land. The 
corporation owns fifteen hundred acres, and 
upon this it has constructed blast furnaces 
and many by-product coke ovens. There 
are steel mills of various kinds, and a large 
number of men are employed. The  com
pany has laid out a model city, much after 
the same plan as that of Gary, Ind. The lots 
have been planned by a landscape gardener 
and the homes of the workmen are of con
crete, artistic in their resign and construc
tion. Each house has its own lawn and gar
den and it is equipped with all modern san
itary conveniences.

The city of Duluth has now more than 
100,000 population. When I visited ft a gen
eration ago I saw real estate signs far out 
in the water, offering the space aboutk s val
uable lots. The people seemed to m l tp be 
crazy, but today that water is coverel tvith 
wharves and docks and the city has extend
ed out over the flats. It has hundreds of 
acres covered with landing and shipping fa
cilities for grain, coal and ore. I t  has great 
elevators which will load a steamer within 
a few hours, and its wharfage arrangements 
are among the wonders of the industrial
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It was at Conneaut, Ohio, where 1 
watched these Hulett  unloaders at work, 
that I saw another example of the efficiency 
of handling freight upon the Great Lakes. 
A huge steamer was loading coal for Du
luth. The steel cars, which had come direct 
from the mines, were shoved up an incline 
track by an iron hand moved by electricity. 
They were then lifted to the height of a five- 
story house and dumped into a funnel, which 
carried the coal into the hold. Each car, 
with its load of coal, was so heavy that it 
would take a hundred horses to haul it upon 
a country road, but these machines picked
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Heavy black line indicates where Italians are expected to make final stand.

The inter-allied military committee, realizing that the Austro-German drive from the Trentin 
it up  as- though it were a box of dominoes futile the effort to check the advance from the east across the Venetiaii plain, is said to have determ1 
Mtirl tu rned  it intr» tlie w ide Imimor retirement to the line of the Adige, and the consequent surrender of still more Italian territory. Tana turned it into tile wide Hopper, Irom which riMS in the Trentin0i 80uth almogt ^  Verona and then turns abruptly to tha southeast
which it rolled down through a steel, pipe Um plain to tho Adriatic m u  twaaty miles to the south of Venice.
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