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S Apphcmtwn ﬁ]ed M&F 7, 1883

[‘Tﬂ mndel }

To all whom it may CONCErTL
Be it known that I, CHARLES M. RYDER of
Chester, in the county of Delaware and St'tte
~of Pennsylvama have invented certain new
s and useful Improvements in Open-Hearth
Steel-Melting Furnaces and Casting Attach-

ments therefor and I do hereby-declare the !

following to be a full, clear, and exact descrip-
tion of the mventlon, such as will enable others

" i.o skilled in the art to which it appeltmns to

- make and use the same. -
My invention relates to an 1mprovement in
~open-hearth steel-nielting furnaces and casting

. attachments ther efor, the object being to adapt
15 this class of furn&ces to. general foundry use,
- and to simplify all operations of casting small

_articles of structural steel by an arrangement

*whereby the metal of the bath may be with-

drawn from the furnace fractmnally &nd in the
20- quantities desired. - -

- A further object of the mventmn 18 to pro-—.!,

vide means for removing the hearths. of this
“elass of furnaces not only for the purpose of |
- facilitating all operations of repairing them

. 25 as well as the furnace structure, but also for

charging them with masses of met&l and im-
perfect castings too large to be introduced
- through the chmomg -door of the furnace it-
- self. . ‘

30 A further object of my invention is £0 pro-
~ vide the furnace with a skimmer arranged and
- adapted to prevent the slag from being drawn

Off simultaneously. with the metal. -~ -

. With these objects in view, my invention

35 consists in certain details of construction and

~combinations of parts,.as will be hereinafter

described, and pointed out in the claims,
In the &ccompanymg drawings, Figure 1 is

a view in vertical section of a furnace em-

o 40 bodymﬂ my invention and provided with my
- similar -

improved attachments. Fig. 2 is a
- view, the hearth being shown in 1ts closed po-
‘sition.

- 45 modified armnﬂ‘ement for removmg 'md re-
| placmg the h@‘brth |
- The arched roof A, the front wall, B emd

the rear wall, C, of the furnace are suspended,
from girders D the ends of which are support:

- 50 ed by the usual structures, E, embodying the
flues arranged to convey air and oas-blasts-to.

" the furnfwe ~ This suSpenswn of the roof and | W f employed It'ﬂs" _

S R

| tallie shell, I, having a lining, J, of refractory

‘Ing-doorof the furnace.
in the depending bearings L, are arrann*ed to-
| register with and travel upon inclined track

TFig. 3 is a view of the furnace in front
elevation, and Fig. 4 is a view showing a

w&lls from the, ﬂ*1rders is effeeted by means of

hangers T, embracmg the walls, the lower ends
of the said hangers being attaehed to plates G, 55

located under the walls, whiletheir upper ends

are secured to the gir ders afor esald by mea,ns
of inverted stirrups H.. - |
While the devices above descrlbed answer

all purposes, it is apparent. that: the suspen- 60

sion of the roof and walls of a fm nace mew be

'-effected in many other ways.

The hearth is preferably composed of a me- .

material of Sultable charactel The shell is

provided with a spout, K, with depending

bearings I and M, and with a shelf or flange;

N, the latter bemg designed to- support the

fore plate, O, constituting the sill of the charg-

,Wheels P, journaled 70

ways Q, mountéd upon the supporting struct-

ure or bed R. These trackways should ex-

tend sufficiently beyond the front line of the 75
casting side of the furnace to permit that dis-

‘placement of the hearth required for all oper-

ations.of repairing and charging. The bear-
ings M are designed to be secured by pins S
to standards T, located upon the hlghest part 8o
of the Structure R aforesaid. The union of
these parts forms a fulerum-bearing for the

hearth by suppoltmcr the charging side there-
of and permitting its casting side to be raised

or lowered, as desired. - These means for ful-
cruming one side: of the furnace may, how- .
ever, be dispensed with and any equivalent

'.'bearmgmas one of the knife-edge type—em-
-ployed.

While conversion is going on, the
casting side of the hearth is supported in its
I’EL]SGd or closed posmon by means of a plun-
ger, U, playing in a cylinder, V, in which

Thydr ostatlc pressure is developed by the usual

means employed for that purpose. After con-

version and during the operation oi casting, 95

the said side of the hearth is raised and low-
ered, as need be, for withdrawing the metal
fractlonally and in the desired quantltles by

‘elevating and depressing the plunger by vary-
_mg the pressure in the eylinder V aforesald. 100 .

"For the purpose of skimming the metal as
it is drawn off, and for retaining the slag and
kindred 1111];)111113168 in the hearth, a skimmer;
TN nted in bemmgs

go .
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X, located on opposite sides of the spout K,
and consists of a slab of fire-brick or other
refractory material conforming to the contour
of the spout, and having its lower edge cut

gway for the escape of the metal. Asneither:

metal, slag, nor impurity can escape above
the level of the aperture in the skimmer, the
metal, being of higher specific gravity, and
consequently floating the slag, may be drawn
off without being mingled toanyextent there-
with. As a matter of fact,a littleslag escapes
with the metal; but it floatsin theladle Y and
1s easily disposed of. When the body of the

metal has been exhausted, the slag remaining

1n the hearth is withdrawn by depressing the
same and removing the skimmer.
A metallic shield, Z, suspended in front of

the casting side of the furnaee and adapted to

be'vgrtic&lly adjusted, is designed to protect
the foundry-men from the intense and blind-

hearth is depressed. As herein shown, the
shield is suspended bya rod, A’, from a lever,
I, provided with a counterweight, ', the

the latter being arranged to balance theshield, |

so that it may be readily raised and lowered
with the hearth. It is obvious that other de-
vices of equal efficiency may employed for
handling the shield.

- TheladleY is mounted in a fork-shaped bear-
g, D', secured to theunder face of the casting
sideofthehearth. A bail, I, arrangedto bese-
cured to theladle in the usual manner, adapts it
to belifted fromits bearings by the craneF’, for
the purpose of conveying it to molds distrib-
uted over the foundry-floor, and for return.
ing 1ts contents to the metal in the hearth
when such a course is desirable. The ladle
18 further provided with the ordinary stopper,
G, fitbting into the pouring - hole H’, from
which the metal issues into the spout I', the
same being swiveled upon a column, J’, as
shown. A turn-table, K, elevated abovethe
floor of the casting-pit on pillars 1/, supports

‘the molds M, the table being rotated by any

suitable means to bring the molds within
range of the spout. As fast as the molds are
filled, they are replaced by others, the opera-
tion of pouring and handling the filled and un-
filled molds being conducted simultaneously.
In case it is desired to pour very large cast-
ings, the ladle-spout and turn-table are re-
moved, the metal being conveyed directly
from the furnace to molds located in the cast-
Ing-pit by means of suitable conduits or spouts.

The hearth is operated on the trackways Q
by means of a chain, N, connecting it with
the plunger I’ of the cylinder Q/, which is lo-
cated beneath the charging-floor of the fur-
nace, and provided with the usual means for
developing hydrostatic pressure. When it is
desired to displace the hearth for any of the
purposes mentioned, the plunger U is de-
pressed to allow the hearth to descend and the
wheels I to engage with the trackways afore-
sald. This done, the pins S, uniting the bear-

the hearth free to run down the said track-

‘ways as the pressure in the eylinder is grad-

nally decreased. 'When thus displaced, the
hearth may be relieved or otherwise repaired,
or charged with masses of metal and imper-
fect castings too large to beintroduced through

the charging-door of the furnace-structure,

and, although of desirable quality, but little
used on account of the difficulty of breaking
them up. This displacement of the hearth
also accelerates the cooling of the furnace and
renders it readily accessible for repairs. When
the object prompting the displacement of the

hearth has been accomplished, it is drawn up .
the inclined trackway by increasing the press-

ure in the cylinder ¢f. 'When in position un-
der the furnace-structure, the bearings M and
standards T are reunited by the pins », and

the casting side of the hearth raised to place
: | by the plunger U. As the hearth is drawn
Ing heat thrown out by the furnace when the |

up under the furnace on an incline, masses ot
metal or large castings will not engage with

| the front wall, B, of the furnace-structure and

injure it.
Instead of handling the hearth by the plun-

| gers shown and described, a hydraulic crane,

IR, and connections ', arranged as shown in
Ifig. 4 of the drawings, may be employed. In
such case two removable columns T are used
to support the casting side of hearth during
CONversion.

If desired, arrangements may be made for
conducting the operations of charging and

casting on the same side of the hearth, either

side being capable of being so used. Instead,
also, of employing the power of water under
pressure toelevate and depress the hearth, the
same may be counterweighted and operated
by a slight expenditure of power applied in
any desired manner. I would therefore have
1t understood that I do not limit myself to the
exact construction shown and described, but
hold myself at liberty to make such changes
and alterations as fairly fall within the spirit
and scope of my invention. |

I am aware that it is old to suspend the '

hearth of a glass-furnace by chains running
over pulleys attached to the furnace-structure,
whereby the hearth is adapted to be lowered,
1n a vertical line from the furnace, and to be
tilted for the purpose of pouring out its con-
tents. I donot, therefore, broadly claim a fur-
nace provided with a hearth adapted to be re-
moved and tilted, but only a specific con-
struction for accomplishing these results.
- Having fully described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— |

1. In an open-hearth steel-melting furnace,
the combination, with a structure forming the
sidewallsand top thereof, and ahearth located

70
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under said structure, of fixed bearings adapted

to have one side of the hearth detachably ful-
crumed to them, and means to raise and lower
the unsupported side of the hearth, substan-
tially as set forth.

ings M and standards T, are removed, leaving | 2. In an open-hearth steel-melting furnace,

130




- 20 stantially as set forth,
23
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35

F-

‘the eombination, with a structure forming the
side walls and top thereof, and a hearth located
under the said structure, of fixed bearings
adapted to have one side of the hearth de-

5 tachably fulcrumed to them, and the described

‘hydraulic piston impinging on the under face
.0f the unsupported side of the hearth, and ar-
ranged to raise and lower the same, substan-
tially as set forth. - R
9. In an open-hearth steel-melting furnace,
the combination, with a structure forming the
-side walls and top thereof, and a hearth located
- under said structure, of fixed bearings ar-

10

located under the furnace, and_extending be-

yond the casting side thereof, and means to
lower the bearth nupon and to elevate it above

'
1

the trackway, and to operate it thereon, sub-
4. In an open-hearth steel-melting furnace,

- the combination, with the side walls and top
thereof, of a hearth having oneside supported
and the other free to be raised and lowered,

tached to the hearth, substantially as set forth.

5. The combination, -with an open-hearth

steel-melting furnace provided with a hearth
having one side supported and the other free
to be raised and lowered, of means to operate
the unsupported side of the. hearth, a fork-
shaped bearing attached thereto, and a ladle
- removably mounted in
tially as set forth. I
- 6. In an open-hearth steel-melting furnace,
- the combination, with a structure forming the

side walls and top thereof, and a hearth located

under the said structure, and having one side |
i

40 fulcrumed in fixed bearings, of means for rais-

o -

ranged to have oneside of the hearth detacha-
bly fulerumed to them, an inclined trackway

“means to operate the unsupported side of the
hearth, and a ladle mounted on bearings at-

sald bearing, substan- |

|

r —

‘the hearth, substantially as set forth.

'i'ng' 3]1&1-, lowering t_he-_un'sﬁpp Di'teﬂ side of the
hearth, a ladle to receive the metal running

from the hearth when lowered, and means to
11t the said ladle for returning its contents to
' 45
- -7. In an open-hearth steel-melting furnace,
a hearth adapted to be depressed” and dis-
placed laterally with respect to the walls and
top of the furnace, substantially as set forth.
8. In an open-hearth steel-melting furnace, 50

‘the combination, with a hearth adapted to be
| depressed and displaced laterally
-Spect to the walls and top of the furnace, of -

with re-

an 1nclined trackway located under and ex-
tending beyond the casting side of the hearth, 55
and means for operating the hearth on the |
sald trackway, substantially as set forth.

9. The combination, with an open-hearth
steel-melting furnace having a removable
hearth, of an inclined trackway located under 60
and extending beyond the casting side of the
hearth, and means to lower the hearth upon
and to elevate it above the trackway, and to

operate it thereon, substantially as set forth.

~ 10. Inanopen-hearth steel-melting furnace, 65
the combination, with a hearth adapted to be
depressed and displaced laterally withrespect
to the walls and top of the furnace, of an in-
clined trackway located under and extending
beyond the casting side of the hearth, and 7o
means to apply hydrostatic pressure to oper-

‘ate the hearth upon the trackway, substan-

tlally as set forth. S |
In testimony whereof I have signed this
specification in the presence of twosubscrib- 75
Ing witnesses. . -~ . = B
- CHARLES M. RYDER. -
‘Witnesses: =~ . ' T
- G. I, DowNING, .
S. . NOTTINGHAM.
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