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~ Allegheny City, in the county of.r’klleaheny-
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- melting steel In eruclbles, and to certain 1m-
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JFFICE.

Wl LLIA.M G. BDLL OF ALLI‘GHEVY CITY, PENNSYLVANIA.

REGENERATiVE STEEL FURNACE AND BRICK EMPLOYED THERE!N
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ﬂKCIPTCA.LION forming part of Letters Patent No. 302,974, dated August 3, 1884
| Amﬂm ation f‘l{*d Julw, 1(1 1883. __{Nn notdel. ] | |

To all whom it may concert:

Be 16 known that I, WILrism G. BEI L, of

and State of Pennsylvania, have invented a
new and useful Improvement in Building Re-

| ﬂenemtwe Steel Furnaces and the Brlehs tm-

played therein; and I do hereby declare the

- following to be a full, clear, and exact descrip-
fion thereaf

My invention relates to the building and
construction of regenerative gas- farnaces for

provements in the method of introduncing the
gas and air into the same.
cenerally built to heat six erucibles, the erua-

cibles being placed on the bed of the fire-cham-

ber; the air and gases igniting at or about the
pm*ts and the heat fmd ﬂmme passing among
and over the crucibles and into the ports on
the other side of the fire-chamber, through

which they passtothe regenerators, and thenc ce

- to the stack, and the gasand air being reversed
- absuitable intervals, as is usual in regenerative

40
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furnaces. The construction of these furnaces
has remained the same for many yvears, and is
as follows: The walls or piers between the gas-
ports are built of flat tile or brick, the ends of

“whiech 4t against the breast-wall, while the

faces are mlmded horizontally, . ftjrmmﬂ the
faces of the piers. On the top of these piers,
and covering the ports, are placed blocks of
peculiar s}mpe, the upper surfaces of which
form an arched base for several courses of key-

shaped bricks, which, when built, form a com-

bined arch and key, these courses forming the
convergent side walls of the fire-chamber, by
means of which the ©ieat 1s thrown down up-
on the crucibles and prevented {rom rising
through the furnace-mounth. These side walis
have been thus constructed because the in-
tense heat of the furnace has a tendency to

'shrmh. and draw the brmk-work and the key-
ing thereof eauses the courses 1;0 bind twhtet' |
Whlle the arching thereof gives a support to

the casting-floorand prevents its sinking when
ﬂw briek- WGFL shrinks under the heat of the
furnace. Thespace between theside wall and

breast - wall is filled in with suitable brick-
- work or nmutmn, - Itis found that the intense
50 he&t of the tm*zmee causes the shrinking of the

These furmees are |

.

! brick-work, even when made from the best ob-
tainable material,

and also that the brick-
work is drawn tow*mr{l the fire-chamber be-

cause the part exposed to the direct heat of

the chamber is raised to the highest heat, and
therefore shrinks or draws the most. 1In the

practical working of the furnaces it is found-

that the intense heat required therein comes
most directly upon the piers and causes such
shrinkage in them that they settle from under
the ‘11"011 leaving an opening for the entrance
of the gas and air or flame; and the heab also
draws the converging mde walls-away from
the breast-wall towwd the fire-chamber, so
that the gas and air ean pass under and be-
hind the ‘Ll‘Ch and enter the space behind the
side wall and burn, causing the rapid burn-
ing oub of the side wall, as it is subjected to
the heat on both sides, as well as causing a
large loss of fuel. As the courses of brick- work
g the converging side walls were arched as
well as keyed, ﬂmv conld not sink down and
fill up thisspace behind them, or between them
and the piers, and thus pz.'eveﬂt the entering
of the gases and flime therein. In these fur-
naces the gas and air meet behind the breast-
wall, and fvs their meeting-point 18 the point
of combustion, the heat and flame pass throngh

the breast- wall and ports before entering the

fire-chamber, thus both burning outthe bfeast-
wall and piers and wasting the fuel before the
crucibles are reached.
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The objeet of my invention 18 to so con- -

struct the furnace that it will be made more
compact when shrunken or drawn by the heat
of the furnace, and that it will settle down so

as to prevent the formation of a space for the

entrance of the flame and gases behind the
convergent side walls, as well as to improve
the construetion of the entering-ports, to pre-
vent any escape of the gases through the side
or top walls thereof, and regulate the point of

‘combustion of the gas and air, to prevent the

burning out of the breast-wall and piers and

canuse an increase of heat in the fire-chamber.

My invention consists, essentially, in build-
ing the courses of brick-work composing the

| converging side walls on a flat key toward the

Hire- e]mmber so thab in case of shrinkage of
the furnace the cour sed, nob being arched, _WIH
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settle down and prevent the formation of a | faces of the piers.

space for the entrance of the flame and gases

“behind the wall.

IO
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Ttalso consistsin tubular port-liners ada.pte‘d_ |
to extend from the regenerator-flues, and to fit -
within the furnace port or flue and prevent

the gases from escaping through the piers or
wall above the 1)01‘[8
It also consists in providing this Lubulal

port-iiner with one or more partitions or di-

vision-walls extending entirely or partially

through 1t, so as to Sepm&te the air and gas
until they reach the proper point to create the

oreatest heat within the fire-chamber and pre-
vent the rapid bmmnn out Of the breast-wall
and piers. |

It also consists in certain impr ovements in
the construction of the tile forming the top of

‘the flues and the brick forming the side walls.

It also consists in certain improved *‘step-
blocks?’’ to receive the courses of the converg-
ing side walls or other courses where the brlck:
work differs in thickness from the 01d1nary

- brick and accommodate it thereto.

23

It also consists in certain other details of
construction, hereinafter leeclﬁcally set forth.

T'o enable Othels skilled in the art to under-
stand my invention, I will describe the same
more fully, 1eferr1nn to the accompmymg
drawings, in Whlch—-

Figure 1 is a longitudinal vertical section of
nmy nnpmved farnace on the line x o, Fig. 2.

: Fig. 2 is a horizontal section on the line 1 Y,

._ I‘iﬂ* 1.

35

Fig. 3 is a cross-seetion of the same.
I‘w 4 18 a top view of one-half the furnace,

.&howmﬂ* the tile covering the piers and the

. step-blocks for receiving the course of the con-

- vergent side wall and part of this wall.

40
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Fig.
D is a longitudinal section of one-half of the
furnace-chamber, illustrating the employment
of the port-liners withous the partition. Figs.

6and 7areperspective views ofthestep- blocks

I'ig. S is'a like view of the key-bricks used in
the'com‘ses_ forming the convergent side walis.
IFig. 9 1s a like view of the pier-bricks. Figs.

10 and 11 are like views of the tubular port-

- liners for the piers.

Figs. 12 and 13 are like

- views of the tile above the ports on which the

50

convergent side walls rest.

lee letters of reference indicate like pal ts |

i each.
My improved furnace is built upon the or-

~dinary bed and plate, ¢, and between the or-

6C

dinary breast-wallg, A,employedinthe regular
regenerative crucible-furnace, and on either
side of the fire-chamber B are the gas and air

regenerators, a portion of the gas-regenerators.

A* being shown, as well as the flues A, lead-
ing to the air-regenerators.

On each side of the bed « is the foundation
b tor the plers and converging side walls of
the fire-chamber, and on this foundation are
the piers C, between the ports or flues D.
These piers are formed of brick, ¢, the front
portion whereof is the full width between the
flues, and 18 rounded o0 as to form the rounded

302,974

The br 1011 fit back an"amst
the . breast-wall A and are rabbeted alonﬂ
each side, as at ¢, for the reception of the tu-
bular p01t -liner D which fits into these rab-
bets, and also mto a recess in the foundation

b, 80 that the same sized opening is left for the
-p_assage of the gas and air.
tend forward close to the rounded ends-of the
plers and back through and to the outer end
of or beyond the breast-wall A, so that all gas

“The liners I ex-

and air must pass through these liners from
the regenerators to the forward part of the
piers. The ends of the port-liners fi
these rabbets, in order that they may

be pro-

heated products of the combustion on their

passage from the furnace-chamber to the re-

generators. 1If desired, the piers may bemade

of two of these tubular liners having thick ¢
~walls and placed together, so that the joint is
‘along the center of the pier;

and the mouths

t into
8&c
tected from the direct action of the incoming

70
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of the liners may be- rouuded to impart the

rounded ends to the plers; or the liners may
extend to the mouth of the piers, and brick or
tile be built between them.

- The liners may be provided with a parti-

tion, ¢, by means of which two different ports,

Qg0

d d—one for gas and one forair—are formed,

“and the gas and air are thus separated until

directed into the port D orto the mouth there-
of, the partition extending entirely or only

lpmb way through the hner, as described.

G5

' Combustion can thus be formed at the proper '

place to obtain the greatest heat within the
fire:chamber, and at the same time the breast-
wall and piers be protected from being burned
out by the high heat generated. around them

furnace. When the partitions ¢ are employed

the liners extend out over the gas-regenerator
A’ the partition meeting the t0p wall,w,there-
of, and thetop wall extends between the liners,
as shown in Fig. 2, to separate the air-ports
from the gas-ports. Two or more of these

partitions ¢ may be employed, and a more

thorough commingling of the gas and air in
the fire-chamber be obtained. If desired, the
liners may be set ab a slight angle, in order
to cause the gas and air to enter in a down-
ward direction and throw the heat and flame
upon the lower part of the crucibles. The

piers on one side of the furnace are arranged
opposite the ports on the other side, and the

end piers,C’,are builtof brick, having the rab-

“bets at one side and extending into the end
The ports D
are bridged by means of the covering-tile, G

walls, If, of the fire - chamber.

(G’ G*, which reston the piers extending across
the mouths of the ports. One such tile is
employed to extend over each flue, and these
tile support the converging sider walls and
other brick-work at the side of the fire-cham-
ber and extend from the front of the side wall
to the breast-wall, so that no joints are made

in the brick-work, the heat and flame natu-.
| rally attacking the joints or seams.

They are

100

' where the gas and alir meet before entering the
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divided in a line from a common center to
‘make them key and hold as they shrink or
draw toward the fire-chamber, the triangle-
blocks G* being employed to All up the space

at the ends of the tile and support them
against the end breast-walls of the furnace, or

'-ngmngt the walls of an adjacent fire-chamber. .
The inner faces of the tiles G G’ G* are curved

to the same curveas the convergent side walls,
and are given the same bevel, the side walls
thus slepmg from the base of the tiles up-
ward. ‘Wheretheport-linersE are employed,

the lower faces of the tiles are recessed to re-

ceive the liners, as at g, and to prevent the
wei crhi: of the furnace-walls {rom coming there-
The tops of these covering-tile are fiat,

| ‘30 that regular courses of flat-keyed brick can

be built thel eon.

top of the tile G & G?, and the step-blocks H
are then built thareon there being two of
these blocks at each end and the blocks meet-

ing at the lower end, as a.t I, so that they form
a stroncr brace at the base of the convergent
side wsﬂl&u a8 hereinafter desceribed. One Slde ,

of the blocks H is stepped, as at %, to suit
it to the ordinary two and one-half inch brick

: which are builtin between them, and the other

40

- faces, thu_s.farmmg the ‘‘key.’
‘the courses restin the steps{ of the blocks H,
these steps { being made on a line extending

Réle)

side isstepped, as atZ, to recewe the conrses of
the convergent side w alls, these brick being in
the fﬂfﬂ’tﬁ% shown about three inches in tth]s_..
1ess.
different parts of the furnace where the thick-
ness of the bricks differ, to accommodate
bricks of different thickness to each other,
and thus form a more solid wall, the s hape
and proportions of the block bemg fdtered ac-
cording to the position required.

~ The courses m, torming the converg ent mde"
walls of the fire- chamber are built on the tile
eovering the piers, and are built flat upon the

tile, there being no arch in them whatever.

Thej are, hawever keved toward the fire-

chamber, bemc- fﬁrmefl of key-brick, #, (shown
in perﬁpeetwe in Fig. 8,) the outer ends of the

briek being of greater width than their inner
'? The ends of

to the same center as the course of key-bricks,
so that the steps I form strong braces between
the courses and the .end breast-walls or the
brick-work of the next fire-chamber, so that if
the courses of briek shrink or dmw toward

the fire-chamber they will be braced by this
stepped block and held more compactly.

The
stepped blocks H may be formed with only
the steps 7 to receive the courses m of key-
bricks, the other ends being formed so that
they bear against each other for their entire
height. The block thus formed is, however,
difficult to bake sufficiently, and eons_equent]y
liable to shrink more than when not so large.
The inner faces of- the key-bricks = are bev-

¢led on the line or angle at which it is desired

that the side walls, P, shall converge, as atg,
the slope of the side walls being obfained en-

.#'lmanlyﬂ AR VAN Rl

The end walls, I, are built
up of regular brick-work until level with the

This stepped block can thus be used in

1 tirely from the sloping faces of the bricks.

After layibg the courses m of key-bricks, the
i side and end walls of the fire-chamber are car-
ried up to the desired height and the space
' behind the courses m filled in by means of

suitable brick-work or grouting, a slight arch
to support the casting ﬂooz bemu bullt above
the furnace, 1f desired.

The f:hape ogiven to the fire-chamber IS ex-
actly that of the ordinary steel-melting fur-
nace, so that its operation is the same, the a8
and air entering fromthe r egenerators thmu oh
the ports D, for ming c{}mbu&tmu, and passing
across the ﬁre chambel through the ports on
the opposite side and the regenerators to the
stack. The heat generated in the fire-chani-
ber shrinks or draws the convergent side walls
and the end walls, and as the brick- work
shrinks under the heat the walls of the fur-
nace gradually sink together, there being no

| arch to support the convergent side walls, 80
' that they sink down upon the piers, and no

opening or space for the entrance of the gas

- and air 1s left behind the side walls or above
the piers.
- ber draws the brick-work, the whole tendency
will be to draw the furnace-walls more com-
pletely together, as the tile covering the piers

If the heat within the fire-chani-

are keyed toward the fire-chamber zmd braced
against the end walls and end breast-walls or
brick-work of the adjolning farnace, and the
step-blocks in the end walls fit against each
other and hold the fiat-key courses m of the
convergent side walls. The convergent side
walls are also held more rigidly by these step-

blocks, so that they mnm}t be drawn over, as.

is the case where these courses are fu*ehed as
well as keyed, and fit against common brick-
work in the end walls.- Bvenifa space should

be formed behind the convergentside walls, the

oasandairare prevented {romentering therein
by the tubular port-liners and the tlle Cover-

ing the ports, and for this reason the side walls
are only subjected to the heat on the face there-
of.” These tabular port-liners can, for this
reason, be employed to great advantage in the
furnaces having the archied and key side walls.
Wherethe tubular port-liners have partitions,
as above described, any combustion atthe back
of the breast-wall and piers is prevented, and
the point of meeting of the gas and air and
combustion thereof can be regulated so as to
obtain the highest heat within the fire-cham-
ber by the ]enﬂth of the partition, as would
be well known fo the skilled mechanic.
these reasons the furnace will last much longer
than those now in use, being only subjected
to the wear from the heat and working of the
furnace..

Though I have {]e%rlbed my improvements
1n connectlon with furnaces for melting steel
in crueibles, it 18 evident they may be apphed
to 1'egeneratwe furnaces of other coustructlon
and for other purposes.

What I claim as my invention, and desire
to secure by Letters Patent, is— |
- 1. A steel-melting i"mn‘ue having its con-

70
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vergent side walls built of flat courses of key- |

brieks, Substa,ntlally as and for the purposes
sef; forth

2. A steel-melting fulnaceh‘wmg step-blocks
at the ends thereof and 1ts convergent side
walls built of flat courses of key-br icks braced
at the ends by said step-blocks, substantially
as set forth.

3. A fire brick block for building furnaces,
having steps on one side correSpondmw to one
thickness of brick, and steps on another side
corresponding to another thickness of brick,
substantially as and for the purposes set forth.

4. In steel-melting furnaces, the combina-
tion, with the piers dividing the ports, of a

" series of tile adapted to bridge said ports and

keyed horizontally toward the fire-chamber,
substantially as and for the purposesset forth.

0. In steel-melting furnaces, the combina-
tion, with the piers dividing the ports, of a

| series of tile adapted to br1dﬂe said ports and

25

keyed toward the fire- ch%mbel and triangular
blocks to support said tile awalnst the end
breast-walls of the adjacent fm naces, substan-
tm]ly as set 1orth.

!
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6. In steel-melting furnaces, the combina-
tion, with a tubular port-liner, of bricks for
building piers of said furnaces, having rabbets
to receive said liners, and so protect 1t at 1its
end from the direct action of the heated pro-
duects of combustion.

7. In steel-melting furnaces, the eombmf -

| tion, with tubular port- -liners and piers divid-
ing the ports, of tile for bridging said ports,

having recesses to receive the liners, substan-
tially as and for the purposes set forth.

8. In regenerative furnaces, a tubular port-
liner having a partition therein, in combina-
tion with a regenerator beyond the breast-wall
of the furnace, having its top wall meeting said

partition, Substantnlly as and for the pul

poses set forth.
In testimony whereof I, the said WILLIAM
(. BELL, have hereunto seb my hand.

WILLTAM G. BELL.

Witnesses:
JAMES 1. KAY,
J. N. COOKE.
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