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Lo all whom ot may concern: |
Be it 1{11(_}%'11 that 1, Troaas S, Braax, Jr.,
o cttizen of “hoe United States, nmuhnﬂ it
Slmhurst, in the county of Dupnge and State

5 of Jllmuh have iuvenied o new and useful
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produced is considered

Tmprov wnvnl i »teel Plants, of whieh the
Ullfmmﬂ 15 a speetfication,
This inveniion relates Lo an impmwmvut
i the so-called “duplex” plant, which con-
sists, generatly staled, of a combined Bes-
semer plant and npvn -hearth plant.  This
Lype of plant has been mluptml over the Bes-
semer method, as emploved by itself, which
developed on the lines of large tmum“v he-
ause the qualiey of the sieel produced by
the Taiter is not equal to the demands upon
rals muade of the steel by the modern heavy
tape of locomotive; and it has been &dnptm_
over the.open-hearth method! as cmployed
by atseif, in which the quality of the steel
ather than the ton-
nage, beeause it necessitates tor u plant on a
ccale commensurate with the requirements
ol the rail-null supplied froniit, one that 1s
-:umlmmnw and unwieldy and which ren-
ders the cost of production of rail-steel much
greater vhun the cost thereof by the Bessemer
method.

The more mmportant Ei(l‘i":l-l’lil:l-g'{‘b%, over
cither the DBessemer or the open-hearth

method, of the exisiing duplex plant arve that
it enables a blast-furnace to be run to suit
the mineral conditions that are encountered,
without regard to the succeeding steps in the
operafion, whercas in the Bessemer method,
the blast iurnace must be so operated as to
produce pig iron which will produce steel not
over 0.10 per cent. 1n phmphmus and suilur,
aml in the (}pt‘ﬂ-hf‘&lfh method, not over
1.00 per cent. in silicon; that it enables the
Jessemer element of the plant to be operated
to the best advantage beecause it has only to
blow fl{m n the silicon and part of the carbon,
A does not have to contend with the y yhos-
phorus or sulfur, nov with the Illllbhlllg of
the steel; that the open-hearth-furnace cle-
ment of the plant 1s thus permitted to oper-
ate under the most favorable conditions, be-
cause of the removal by the Bessemer con-
verter, from the metal before it is introduced
into the open-hearth, of the silicon and thus
of the cause of all Lhe difficulty in the basic
open-hearth, and of the preparation for the
open-hearth of the metal to the desired car-

specification of Letters Patent.

Applicatinn filed July 20, 1907.
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bon poml: and its introduction ther:  at =«

voery high temperature.
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The pmm]ml objections to a quplex *)l b,

as hutherto construceted,
mstallatl lon and ihe unﬂwuor*mn}] manner i
which it is required to be operated becanse of
the (*umtmction -

‘The primary purpose of my inveution is to

avoid these objections; and to show the ex-

tent and aature of the 1my  wement 1n this
behalf which my inventior wocomplishes, the
compartson may best be made (neglec Luw
the Bessemer method, beeause the qwa[mn
of quality is driving it out of use) with an
open-hearth plant of usual constiuciion hay-

ing a daily eapacity of, say, three thousand

tons of lngots.  Such a met costs to install,
in round numbera, about {ive million dollars

while a duplex plant of the same ¢ ap: 1f-1t3;
constir uctcc}) i accordance with my inven-

tion, will cost about one and one-hall million

lOHfLI'b, and the operating cost, computed-on
the same basis 1 each nmlhml will be about
one doflar and seventy cents per ton of in-~
¢obs m my improved duplex plant, as against
three doliars and fifteen cents per ton m the
open-hearthr. These and other advantages
are due to the improved means I have de-
vised Tor enabling the handimg ()t 111{1 blown
metal from the Bessenter converters Lo Lllt‘
open-hearth furnaces, and of the cast =:~10u*-
uct of these furnaces away from thei: to the
rolhmr—mllls I a manner to peumi ﬂfu'-l
nit— o Turnace and its ap-
pliance sﬁto W'Ull\. b0 n_@ own Tull capacity, b;
working it quite independently of, and with-
out mtmfermﬂ' with, any other it
In the existing duplex plant the am)p v of
blown metal 1s lnmmht from the converie ers
to the row ol open- hearth furnaces on tracks

running longitudinally of the furnaces ﬁlm;w

their tlont side, wherveby the delivery of the

material to any one furnace in 1h£~1tm CNCODT
the {irst, inevitably mterrupts, and {herefora
interferes with tho operation of all the other
furnaces.

heats per day, this mterruption s not so
ml
]“HL

but to enable a duplex
u]l capacity ol aboul
heats per day req uues. that the materisl shall
be ::hiivmu‘l to each Pmmu ¢ aml that the
furmace be operated without N!’f.u;:f O
from the delivery of the matecial to the other

serious a tactor;
to be run to 1t-&,

;J'

are the «orent (*%t (;[':f |

Where, In the regular open-heariiy 1
})mctwe; cach Turnace makes onty about bwo

GO

790

75

890

1.

- ]
ol
[
-
'



o

872,0

e

e

p o

furnaces 'his my invention sccomplishes | extends along the platform-side of the row of

a

by bringingz the material to the furnaces on

tracks rununing in lateral directicn to them,
g0 that 2ach unit of the row of furnaces may

10

15

be supplied without hindrance to the opera-
tion of any other unit, -

Pracisely the same conditions apply to the
“nit”’, so-called, or side of the shop back of
the furnsces, where tnus steel from them is

poured into ingot-molds on cars to be trans-

ported on the latter to the rolling-mills. An
sxample of this is the ordinary open-hearth
plant, of twelve furnaces in a row twelve
hundred feet long, which can handle about
sixteen to eizhteen hundred tons of mgots

per day, while four furnaces, in one duplex

plant, are capable of producing daily about

 thres thousand tons of ingots, required te be

24

25

handled within o space only one-third that
length, or four hundred feet, which, how-
sver, under the present system, is but sufli-
cient for+ handling  about one-ififth that
amount of produet.. My improvement .In
this behalf, which involves running the ingot-
delivery tracks in lateral direction from the
furnaces, avoids hindrance, from the opera-
tien of any furnace in the row, to the opera-

tion of the other furnaces, and permits the

30

handling of any tonnage of fpmduct which
the furnaces are capable of turning oul.
Thus running the metal-supply and mgot-

3 ~

delivery tracks respectively to and from the

39

furnaces enables the duplex system of plant
te be operated to its full capacity and with

the utinost sconomy..

- Referring to the accompanying drawings—

T 3"

- Figure 1 is a plan view, in the nature of a dia-
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“tied 1nto these ladles.

gram, of & duplex steel-plant Invoiving my

improvements, and Fig. 2 is an end view of
the same. | | '
The molte::

sired carbon content. The converters are

laced in elevated position with relation to
F&dle_s on cars upon the track 6 and branches
or leads 7 and 8 therefrom on approximately

" a level with the usual charging platform 9 of
the row of open-hearth furnaces 10, to per-.

mit the converters to be conveniently emp-
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

rack 6, with which the branches 7 and 8

metal is brought in ladles from
 blast-furnaces (not shown) on an elevated
track 3 to ordinary mixers, indicated at 4,
whence it is delivered, as required, in ladles
‘as usual, to Bessemer cenverters, indicated
‘at 5, wherein it is desilicized and decarbu-
rized, by the customary procedure, to the de-

*be.

furnaces, which are preferably of the double-
hearth construction shown and déseribed in

my pending application, berial Number

352,487 filed on the 6th day of July, 1907.
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-
form, which is desirable for the sake of econ-
omy in handling the metal. - -

Similar branch-tracks 14 have switch-con-
nections, indicated at 15, with the track 6,
cach .brgnch-track léading across the charg-
ing-platform 9 and thus lateraily to a differ-
ent furnace, or furnace-section as indicated.
Thiz construction in the plant enables the
cars carrying the ladles from the converters
to be switched laterally, to approach the fur-
naces in the direction transverse of the line
thereof, for cherging 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
be directed to any one without its interfering
with, or interrupting, the operation of any of
the others; thus enabling each furnace to be
worked up to its full capacity by rendering
the operation of each unit absolutely inde-
pendent of every other unit.-

" When the metal has been refined and fin-

ished in the open-hearth furnaces, it 1s tapped
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into ladles, in the usual manner, to be poured -

from them into ingot-molds on cars movable
on tracks in the so-called “pit?”.
- In the customary arrangement of
pouring-platforms and tracks extend length-
wise along the rear side of the furnace-row,
thereby limiting the capacity of the plant to
the amount of steel that can be handled in

.the pit, since each furnace has to await 1its
turn for molds inasmuch as the pit serves all

100

it the

105

the furnaces; and it is demonstrated by com-

mon practice that a pit, say, twelve hundred

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-platiorms 16 to
extend, coincidently with the spaces be-

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 iPémllel with the rear or pit side

furnaces, the turn-outs connect—

of the Tow of _
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
work ‘'of any other furnace, thus enabling un-

hampered disposition to be made of the prod-

110
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uzt of all the furnaces, howéver great it may

The :great advantage. of this improve-

connect by switches, indicated at 12 and'13, | ment mey pest be explained by the following

130 -
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comparative example: By the open-hearth
method, a vit for twelve open-hearth fur-

jaces in a row, sav, twelve hundred fect long,
- is capable of {119{){}5111;_1; of about eighteen hun-

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
ereat advantage of the duplex plant 15 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 be spring-switches ot any suitable

type, so that the through-tracks 6 and 18

20
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~ has cleared 1t. \ |
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shall be closed automatically, and when 1t 1s

desired to enter one of the turn-outs at a
switch, the latter may be closed and held
closed against the spring until the locomgtive
and its train have passed into the turn-out;
and coming out of a turn-out the switch acts

automatically to allow the train to enter the

through-track and to close when the train

What I claim as new, anc
by Letters Patent, 18—

1. In a duplex steel-plant, the combina-
tion with the Bessemer-converters and the

desire to secure

row of open-hearth furnaces, of a track for

ladle-carrving cars extending lengthwise
along the frontrside of said row with leads to
it from the converters; and turn-outs having
switch-contnections 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.

9. In & 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 convert- :

ers, and turn-outs leading laterally from said

track to extend across the charging-platform |

|
|
|

3

' to the different furnaces, for the purpose set

forth.

3. In a duplex stecl-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 plattorms to
said track, for the purpose set forth.

4. 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
and having switch-connections with sald
track, for the purpose set forth.

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 irom said platforins 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 tront side
of said row with leads from it to the con-
verters, tlirn-outs leading laterally from said
track. to extend across the charging-plat-
forma to the different furnaces, a pit at the
rear side of said row, pouring-platforms ex-
tending across said pit; and turn-outs ex-
tending from said platforins to said rear
track, for the purpose set forth. '

THOMAS S. BLAIR, Je.

In presence of—

Wat. NIELL.WARD,
R. T. HarRIs.
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