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To all thon, it may conce?". 
Beit known that l, Troy. As S. Bf AR, Jr., 

a citizen of 'h' inited States, residing at 
Elmhurst, in the county of lupage and State 

5 of Illinois, have is vented a new and useful 
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Improvement in Steel Plants, of which the 
ollowing is a specification. 
This invention relates to an improvement 

in the so-called 'duplex’ plant, which con 
sists, generally stated, of a combined Bes 
Seiner plant and open-hearth plant. This 
iype of plant has been adopted over the Bes 
semer method, as enployed by itself, which 
developed on the lines of large tonnage, be 
cause the quality of the steel produced by 
the lat'er is not equal i () the demands upon 
'ails male of the steel by the modern heavy 
type of locomotive; and it has been adopted 
over the open-hearth method, as eployed 
by itself, in which the cuality of the steel 
produced is considered rather than the ton 
Jage, because it necessitates for a plant on a 
scale commensurate with the requirements 
of the rail-mill supplied from it, one that is 
cumberstone and unwieldy and which ren 
ders the cost of production () rail-steel much 
greater than the cost thereof by the Besseiner 
in ethod. 
The more important advantages, over 

either the Bessenner or the open-hearth 
method, of the existing duplex plant are that 
it challes a plast-furnace to be run to suit 
the minerai conditions that are encountered, 
without regard to the succeeding steps in the 
operation, whereas in the Besseiner method, 
the blast-furnace must be so operated as to 
produce pig iron which will produce steel not 
over (). 10 per cent. in phosphorus and suilfur, 
and in the open-hearth method, not over 
1.00 per cent. in silicon; that it enables the 
Bessemer element of the plant to be operated 
to the best advantage because it has only to 
blow down the silicon and part of the carbon, 
and does not have to contend with the phos 
phorus or sulfur, nor with the finishing of 
the steel; that the open-hearth-furnace ele 
ment of the plant is thus permitted to oper 
ate under the most favorable conditions, be 
cause of the removal by the Bessenner con 
verter, from the metal before it is introduced 
into the open-hearth, of the silicon and thus 
of the cause of all the difficulty in the basic 
open-hearth, and of the preparation for the 
open-hearth of the metal to the desired car 

bon point and its introduction ther 
very high temperature. 

which it is required to be operated because of 
the construction. 
The primary purpose of Iny invelution is to 

avoid these objections; and to show the ex 
tent and nature of the in Yement, in this 
behalf which my inventior accomplishes, the 
comparison may best be made (neglecting 
the Bessemer method, because the question 
of (uality is driving it out of use) with an 
open-hearth plant of usual constitucioiu hav 
ing a daily capacity of, say, three thousand 
tons of ingots. Such a plant costs to install, 
in round numbers, about five million dollars, while a duplex plant of the same capacity, 
constructed in accordance with my inven 
tion, will cost about one and one-half million 
dollars; and the operating cost, computed on 
the Sanae basis in each method, will be about 
one doilar and seventy cents per ton of in 
gots in inly improved duplex plant, as against 
three dollars and fifteen cents per ton in the 
open-hearth. These and other advantages 
are due to the improved means I have de 
vised for enabling the handling of the blowla 
metal from the Bessenter converters to the 
open-hearth furnaces, and of the cast prod 
uct of these furnaces away froin the is to the 
rolling-milis, in a manner to permit each. 
“unit'-i-consisting of a furnace and its ap 
pliances--to work to its own full capacity, by 
working it quite independently of, and wii 
out interfering with, any other unit. 

In the existing duplex plant the supply of 
blown anctal is brought from the coveriers 
to the row of open-hearth furnaces on tracks 
running longitudinally of the furnaces long 
their front side, whereby the delivery of in 
material to any one furnace in the row, 
the first, inevitably interrupts, at the 
interferes with the operatio of all the otier 
furnaces. Where, in the regular open-hailrth. 

heats per day, this interruption is lot st 
serious a factor; but to enable a plex is t 
to be run to its full capacity of a Soilt eight 
be delivered to each furiace and that, tie 
furnace be operated withott, it critical 

J from the delivery of the materiai to the other 

The principal objections to a duplex plant, 
as hitherto constructed, are the great cost of 
installation and the unecotonical manner in . 

RE". each furnace makes only loit, two 

heats E. day requires that the Insterial shall 
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furnaces This my invention accomplishes extends along the platform-side of the row of 
by bringing the material to the furnaces on furnaces, which are preferably of the double 
tracks inning in lateral direction to them, 
so that each unit of the row of furnaces may 
be supplied without hindrance to the opera 
tion of any other unit. 

Precisely the same conditions apply to the 
'pit', so-called, or side of the shop back of 
the furnaces, where tie steel from them is 
poured into ingot-molds on cars to be trans 
ported on the latter to the rolling-mills. An 
example of this is the ordinary open-hearth 
plant, of twelve furnaces in a row twelve 
hundred feet long, which can handle about 
sixteel to eighteel hundred tons of ingots 
per day, while four furnaces, in one duplex 
plant, are capable of producing daily about 
three thousand tons of ingots, required to be 
handled withii) a space only one-third that 
length, or four hundred feet, which, how 
ever, 22 der the present system, is but suffi 
cient for handling about one-fifth that 
anlount of product. My improvement in 
this behalf, which involves running the ingot 
delivery tracks in lateral direction from the 
furnaces, avoids hindrance, from the opera 
tion of any furnace in the row, to the opera 
tion of the other furnaces, and permits the 
handling of any tonnage of product which 
the furnaces are capable of turning out. 
Thus running the metal-supply and ingot 
delivery tracks respectively to and from the 
fliriages enables the duplex system of plant 
to be operated to its full capacity and with 
the utinost economy. 

Referring to the accompanying drawings 
Figure i is a plan view, in the nature of a dia 
gram, of a duplex steel-plant involving my 
improvements, and Fig.2 is an end view of 
the same. 
The molte ; metal is brought in ladies from 

blast-furnaces (not shown) on an elevated 
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track 3 to ordinary mixers, indicated at 4, 
whence it is delivered, as required, in ladles 
as usual, to Bessemer converters, indicated 
at 5, wherein it is desilicized and decarbu 
rized, by the customary procedure, to the de 
sired carbon content. The converters are 
laced in elevated position with relation to 
adles on cars upon the track 6 and branches 
or leads 7 and 8 therefrom on E. a level with the usual charging platform 9 of 
the row of open-hearth furnaces 10, to per 
mit the converters to be conveniently enap 
tied into these ladles. After the metal has 
been blown in the converters, it is poured 
from them into the ladles, indicated at 11, on 
cars (not shown) movable on the tracks 6, 7 
and 8, and delivered to the open-hearth fur 
naces to be refined, by dephosphorizing and 
desulfurizing it and bringing it to the desired 
carbon and manganese contents, by the usual 
procedure in the open-hearth practice. The of all the 

8. track 6, with which the branches 7 and 8 
connect by switches, indicated at 12 and 13, 

| hearth construction shown and described in 
Imy pending application, Serial Number 
382,487 filed on the 6th day of July, 1907. 70 
The novelty in the system thus far ex 

plained lies in placing the converters at a 
level sufficiently high to adapt them to de 
liver the blown metal to the ladles at ap 
proximately the level of the charging-plat- 75 
form, which is desirable for the sake of econ 
Giny in handling the metal. 

Similar branch-tracks 14 have switch-con 
nections, indicated at 15, with the track 6, 
each branch-track leading across the charg- 80 
ing-platform 9 and thus laterally to a differ 
ent furnace, or furnace-section as indicated. 
This construction in the plant enables the 
cars carrying the ladles from the converters 
to be switched laterally, to approach the fur- 85 
naces in the direction transverse of the line 
thereof, for charging them with the ladle 
contents, whereby the route to each furnace 
is rendered independent of that to any other 
furnace in the row, so that a supply-car may 90 
be directed to any one without its interfering 
with, or interrupting, the operation of any of 
the other's; thus enabling each furnace to be 
worked up to its full capacity by rendering 
the operation of each unit absolutely inde- 95 
pendent of every other unit. 
When the metal has been refined and fin 

ished in the open-hearth furnaces, it is tapped 
into ladies, in the usual manner, to be poured 
from them into ingot-nolds on cars movable 100 
on tracks in the so-called “pit”. - 

... in the customary arrangement of pit the 
pouring-platforms and tracks extend length 
wise along the rear side of the furnace-row, 
thereby imiting the capacity of the plant to 105 
the amount of steel that can be handled in 
the pit, since each furnace has to awaitits 
turn for molds inasmuch as the pit serves all 
the furnaces; and it is demonstrated by com 
mon practice that a pit, say, twelve hundred 110 
feet in length will handle about sixteen hun 
dred to eighteen hundred tons of ingots per 
day. My improvement in this behalf con 
sists in providing pouring-platforms 16 to 
extend coincidently with the spaces be- 115 
tween furnaces 10, transversely of the pit, 
with branch-tracks, or turn-outs, 17, for the mold-carrying cars, leading from the pour 
ing-platforms to a track 18 extending length 
wise of and parallel with the rear or pit side 120 
of the row offurnaces, the turn-outs connect 
ing with the track by switches, indicated at 
19. By thus providing the pouring-plat 
forms and tracks 17 the product of each fur 
nace may be handled without regard to the 125 
work of any other furnace, thus enabling un 
hampered disposition to be made of the prod 

furnaces, however great it may 
The great advantage of this improve- - 

ment may best be explained by the following 130 
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comparative example: By the open-hearth 
method, a pit for twelve open-hearth fur 
naces in a row, say, twelve hundred fect long, 
dred tons per day, while a pit for four fur 
naces, one-third that length, is capable of 
disposing of about six hundred tons per day; 
but four furnaces in one duplex-system, as 
aforesaid, are capable of producing about 
three thousand tons per day. Therefore the 
great advantage of the duplex plant is lost, 
without my improvement, which enables 
easy disposition of this three thousand tons, 
or more, daily product of the four furnaces. 

It may be suggested that the switches 15, 
19 should he spring-switches of any suitable 
shall be closed automatically, and when it is 
desired to enter one of the turn-outs at a 
switch, the latter may be closed and held 
closed against the spring until the locomotive 
and its train have passed into the turn-out; 
and coming out of a turn-out the switch acts 
through-track and to close when the train 
has cleared it. - 
What I claim as new, and desire to secure 

by Letters Patent, is- - 
1. In a duplex steel-plant, the combina 

tion with the Bessemer-converters and the 

ladle-carrying cars extending lengthwise 
along the front side of said row with leads to 
it from the converters, and turn-outs having 
switch-connections with said track and lead 
ing laterally therefrom to extend trans 
versely of the charging-platform to the dif 
ferent furnaces, for the purpose set forth. 

2. In a duplex steel-plant, the combina 
tion with the row of open-hearth furnaces, 
of Bessene-converters disposed at a level 
sufficiently high to adapt them to deliver the 
blown metal to ladles at or near the level of 
the charging-platform, a track for the ladle 
carrying cars extending along the front side 

ers, and turn-outs leading laterally from said 
track to extend across the charging-platform 

B 

to the different furnaces, for the purpose set 
forth. 

3. In a duplex steel-plant, the combina 
tion with the row of open-hearth furnaces, of 
a pit at the rear side of said row, a track, ex tending lengthwise along said side, pouring 
platforms extending across said pit, and 
turn-outs extending from said platforms to 
said track, for the purpose set forth. 

4. In a duplex steel-plant, the combina 
tion with the row of open-hearth furraces, of 
a pit at the rear side of said row, a track ex tending lengthwise along said side, pouring 
platforms extending across said pit, and 
turn-outs extending from said platforms to 
and having switch-connections with said 
track, for the purpose set oth. 

5. In a duplex steel-plant, the combina 
tion with the Bessemer-converters and the 
row of open-hearth furnaces, of a track for the ladle-carrying cars extending lengthwise 
along the front side of said row, with leads to 
it from the converters, turn-outs leading lat 
erally from said track to the different fur 
naces across the charging-platform, a pit at 
the rear side of said row, pouring-platforms 
extending across said pit, and turn-outs ex 
tending from said platforms to said rear 
track, for the purpose set forth. 

6. In a duplex steel-plant, the combina 
tion with the row of open-hearth furnaces, 
of Bessemer-converters disposed at a level 
sufficiently high to adapt them to deliver the 
blown metal to ladles at or near the level of 
the charging-platform, a track for the ladle 
carrying cars extending along the front side 
of said row with leads from it to the con 
verters, tirn-outs leading laterally from said 
track to extend across the charging-plat 
form? to the different furnaces, a pit at the 
rear side of said row, pouring-platfornis ex 
tending across said pit, and turn-outs ex 
tending from said platforns to said rear 
track, for the purpose set forth. 

THOMAS S. BLAIR, JR. 
In presence of - 

WM. NIELLWARD, 
R. T. HARRIs. 
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