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UNITED STATES

PaTENT OFFICE.

SAMUEL T. WELLMAN AND CHARLES H. WELLMAN, OF CLEVELAND, OHIO,

ASSIGNORS TO THE WELLMAN SEAVER ENGINEERING COMPANY

SAME PLACE.

OF

. O'IPEN-HEARTH STEEL-FU RNAGE.

SPEGIFIGATION fmmmg part of Letters P&tent No. 682 ol2, dated Septembel 10, 1901.

Apphcatmn filed July 16, 1900, Serial ITU 23,810,

(No model, )

To c&ZZ whom it maz J concern: |
Be it known that we, SAMUEL T. ‘WDLLMAN
and CHARLES L. WELLNIAN citizens of the
United States, and remdents of Cleveland,

Ohio, have invented certain Improvements in

Open - Hearth Steel-Fuarnaces, of which the
following is a specification.

The ob,]ect of our invention is to so con-

~ struct an open-hearth steel-furnace as to per-

1o

~ can be poured into a slag-car and conveyed

I3

mitof the ta,ppmo‘of the molten steel directly

from the furnace into an ingot-mold or other

receptacle and a subsequent reheating of the
slag retained in the furnace, so that the latter

to the dump while still in molten condition,

thereby saving considerable labor which is

- now required in the handling of the slag.

In the accompanying drawings, I‘wme 1 is

 a'transverse section of an open- ‘hearth far-

;'zd

nace constructed in accordance with our in- |

vention. Fig. 2 is an enlarged side view of

~ part of the fumaee, and Flﬂ' 3is an enlarged
- transverse sectlon of the same.

28

- vided with end ports x or othel means for |
- causing a flow of the heated gases through
 the same, the construction of the body of the
furnace, the method of mounting the same,
and the means employed for tlppuw and tilt-
~ing it formmﬂ' no part of our present inven-

30

In Fig. 1 the structure 1 may represent :-:my |

desir ed form of tipping or tilting furnace, pro-

| tlon

;40

PrOJeetmﬂ' from one side of the furnace a,nd
~ forming a continuation of the upwar dly-in-

.35

clined .3161@ pouring-spout 2 of the same is a
tubular casing 3, containing a forehearth 4,
which, like the pouunﬂ‘-bpout and main bed
or hearth 5 of the furnace, is lined with suit-
able refractory material in order towithstand
the heat to which these parts are subjected,

this refractory material being either of an

acid or basic character, depending upon the

 character of the furnace to which the inven-

tion is applied.

hearth 4 has formed in it in the present in-

~ stance two openings, each of which is nor-

“mally closed by a plug 6, carried by a pivoted

50O

frame or plate 7, hunn* to the under side of
the forehearth-casing _and retained in ifs nor-
mal position by means of a key 8, carried by

a forked retainer 9, which embraces a pro-

Near its outer end the fore-

| jecting portion Of said pivoted plate or {rame

7, a8 shown in Flﬂ"’i 1 and 2. Through each

of the phws 618 formed pouring-opening 10, |
which is normally closed by meansof a stOp 55

per 11, consisting, by preference, of plufrs of
Iefraetmy material strung upon and longi-
tudinally con: ined to a 1od or stem 12, Whlch
is secured to and depends from an arm. 13,

projecting laterally over the structure 3 of 66

the furnace and secured (o the upperend of a
vertically-movable bar 14, which is guided in
a frame 15, pivotally mounted upon brackets
16 on the side of the structure 3, vertical
movement of the sliding bar 14 bemﬂ" e

to a bracket 18 on the frame 15 and 1s con-
nected to the sliding bar 14 by means of a link

19, as shownm[‘ws 2and 3,the vertical move-
ment of the bar 14 being hmlted by means of 7¢

a pin 20, which passes thl ough a slot 211in the

‘bar, as &.hown in Fig. 2. AdJ usting-serews 22

and 23 at the top and bottom of the frame 15
bear upon the sides of the structure 3 of the

furnace and serve to maintain the guide- 75

frame 15 in its proper vertical p051t10n
When the furnace is in its normal position,

as shown in Fig. 1—that is to say, the posi-

tion assumed when the char ge is being melted

or treated on the bed 5 -of the fumaiee—--—the 3o

pouring-spout 2 and forehearth 4 project up-

wardly from said bed at an angle, so that the

charge upon the bed of the furnace is wholly
within the main structure and under the

direct action of the products of combustion 85'

therein, no part of said charge entering the
pourin fr-spout or forehearth, owing to the_ fact
that the bottom of the same is above the
charge-receiving chamberof the furnace. The

fmehemth and spout however, are kept hot go .
by such of the products of combustlon as ma;5, | |

enter the same.

It should be observed that the passage 9
through the side wall of the furnace extends
from the upper edge of what, for the want of 95

a better term to de‘%m ibe it, we may define as

a ‘“ basin-shaped” hearth of the fur nace,whmh
fmms or constitutes the chawe receiving
chamber of the furnace, and.- th"tt thelefme

the forehearth is so disposed that its bottom 100

is above the said c¢harge-receiving chamber
when the furnace is in its normal or working

Tected 65
\ by manipulation of a lever 17, which is hung



10

20

2

conditioﬁ. By ‘‘basin-shaped” we do not mean
that the shape of the hearth shall necessarily
be restricted to the exact shape shown, but we

have used this term in order to define clearly

the relation between the passage in the side
wall of the furnace and the chamber in which
the charge is placed. |

- When itis desired todischarge the contents
of the furnace, the same is tipped or tilted
until the forehearth occupies a horizontal or
downwardly - inclined position.

in said forehearth and can be discharged
therefrom, as desired, through the pouring-
openings 10 in the plugs 6 by proper manipu-

lation of the stoppers 11, the discharge being,

1If desired, directly into the ingot-molds 25,
because when the discharge is effected in this

way there is no likelihood of any outflow of.

slag with the metal into the molds, the metal

~ always occupying the lower position on the

30

forehearth and the flow being from the bot-
tom of the latter. In tipping the furnace as
described sufficient slag will flow into the
forehearth with the metal to provide a pro-
tective covering for the latter and prevent
loss of its heat, whereby the metal is kept in

freely-flowing condition until it has all been

run off. - After the metal has been withdrawn
the furnace is again restored to normal posi-

- tion, so that the slag will flow back onto the
~bed of the furnace, and the flow of the prod-

35

ucts of combustion through the furnace,
which was arrested during the pouring oper-
ation, is resumed for the purpose of reheat-
ing the slag.. When such reheating has been

~effected, the removal of the slag can be

. 40

quickly accomplished by knocking out the
key 8, so as to permit the plate or frame 7,
carrying the plugs 6, to swing downwardly,
and then again tipping the furnace in order
that the slag may escape freely through the

- openings in the forehearth and into a slag-
car or other receptacle run under said hearth

50

53

to receive if, in which car the slag can, ow-
ing to the high temperature imparted to it

by reheating, be conveyed while in a molten

state to the slag-dump.
If desired, the forehearth structure may be

'detaehably connected to the furnace and re-

moved therefrom when it is desired to pour
the slag from the furnace.
By this system of direct discharge the use

of ladles, cranes, and similar mechanism for
transporting the molten metal is rendered

unnecessary, the labor involved in the han-
dling of the slag in the ordinary way is

~ dispensed with, and the open-hearth steel

plantis materially simpliﬁed and cheapened. ;

. Hence the
molten metal will flow into and accumulate

‘names to this specification in the

682,512

Owing, moreover, to the ready control of the 6o
flow of the metal and slag, the furnaces may

be made much larger than is possible when
the usual plan of pouring into ladles is re-
sorted to. As the forehearth structure 3 of
the furnace only receives the metal in limited
quantity and for a limited time, said struc-

ture can be lighter and more lightly lined,

than the body of the furnace. |
It will be noted that the forehearth is wholly

above the level of the charge on the bed of

the furnace when the latter isin its normal or

‘working condition. Hence tipping of the fur-

nace 1s essential to the flow of the molten
metal or slag into the forehearth. |

~Having thus described our invention, we

claim and desire to secure by Letters Pat-
ent— o

1. The combination of a tipping or tilting
open-hearth steel-furnace having a basin-
shaped hearth forming the charge-receiving
chamber, means for passing heating-gases
therethrough, a projecting struecture contain-
ing a forehearth independent of the gas-pas-
sages and having one or more stoppered dis-
charge-openingsin the bottom, and a passage
extending from the upper edge of the basin-
shaped hearth through the side wall of the

70

75

30

furnace to the forehearth, whereby the bot-

tom of the forehearth is disposed above the
sald charge-receiving chamber when the fur-
nace 1s in its normal or working condition,
substantially as specified. |

2. The combination of a tipping or tilting

open-hearth steel-furnace having a basin-

shaped hearth forming the charge-receiving
chamber, means for passing heating-gases
therethrough, an npwardly-inclined passage
extending from the upper edge of the sald
basin-shaped hearth through the side wall of
the furnace, a projecting structure contain-
ing a forehearth forming aninclined continu-
ation of said inclined passage, and having
one or more stoppered discharge-openingsin

1ts bottom, said forehearth being independ-
ent of the gas-passages, whereby said fore-
‘hearth is so disposed that its bottom is above
‘the said charge-receiving echamber when the
Turnace isin its normal or working condition,

substantially as specified. B
In testimony whereof we have signed our

two subscribing witnesses.

'SAMUEL T. WELLMAN.
- CHARLES H. WELLMAN.

Witnesses:
MALCOLM LOVE,
C. W. CoOMSTOCK.,
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presence of
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