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To all whom ¢t may concern:

Be it known that I, Jom~ Oriver Grices,
o citizen of the United States, and a resident
of Youngstown, Mahoning county, and
State of Ohio, have invented certain new
and useful Improvements in Open-Hearth
Furnaces, of which the following is de-
clared to be a full, clear, and exact descrip-
tion.

This invention relates to open hearth fur-
naces, and
walls thereof, and its principal object is to
provide improved means for increasing the
efficiency and durability of the back wall,
whereby frequent necessity for repairing or
rebuilding the same is obviated. Another
object is to provide a portable temporary
replacement wall of improved -construction
for temporarily replacing fallen ‘back walls
of open hearth furnaces, and constructed
and arranged so that the permanent back
wall may be rebuilt without materially in-
terrupting the operation of the furnace, and
without danger of injury to the workmen re-
building the wall. '

This invention is in the nature of an im-
provement upon the construction disclosed
in my prior application for patent on shields
for walls for furnaces, filed October 25, 1918,
Serial No. 259,683, in which application a
portable replacement wall for open hearth
furnaces is shown.

The construction disclosed in my prior
application above referred to, has proved to
be highly. satisfactory in actual practice.
From long continued use, the refractory
material, forming the facing of the portable
wall, becomes deteriorated and must be re-
placed. The present invention is designed
to increase the life of the refractory material
which forms part of the portable wall, and
it consists essentially in a portable back wall
embodying water cooled means for cooling
the rvefractory material. The invention
further consists in a portable, water cooled,
back wall for open hearth furnaces having a
main portion, and end portions arranged to
be placed behind the buck stays of the fur-
nace to protect them against the intense heat.
The invention further consists in the several
novel features hereinafter fully set forth
and claimed. . _

The invention is clearly illustrated in the
drawings accompanying this specification,
in which: v SRR

more particularly to the back

- Figure 1 is a side elevation of an open
hearth furnace of ordinary construction,
partly broken away, and showing two of my
improved - portable back walls applied
thereto; . :

Fig. 2 is a view thereof, partly in plan and
partly in horizontal section, the line of sec-
tion being indicated by the line 2—2 in
Fig. 1; S

Fig. 8 is a vertical cross section taken on
the line 8—3 of Fig. 13 .
- Fig. 4 is a rear elevation of a fragment of
the portable wall, partly broken away; and

Fig. 5 is a detail, enlarged, vertical cross
section taken on the line 5—5 of Fig. 1.
" Referring to said drawings, which illus-
trate a simple embodiment of -the present
invention, the reference character A desig-
nates an open hearth furnace of ordinary
and well-known construction, having the,
usual back wall B reinforced by buck stays
C, preferably arranged in groups of two or
three slightly spaced apart, and dividing the
back wall of the furnace into panels D.  The
upper ends of the buck stays are connected
to longitudinally arranged beams E. The
top of the furnace is closed by an arch or
roof I, which rises from the top of the back
wall B, and a skew back channel iron J, is
provided, as usual, at the edge of the roof.
to support the same, particularly in case the
back wall falls in.
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“The construction of open hearth furnaces .

is well-known to those skilled in the art to
which this invention pertains, and requires
no further detailed description, so far as this
specification is concerned. ’ :
Tt is a well known fact that during the
operation of an open hearth furnace of or-
dinary construction, the back wall, or a sec-
tion thereof, occasionally falls in, or it be-.
comes necessary to replace the back walls be-
catise of deterioration. If the back wall or
a section thereof falls in during a heat, it is
the practice to shut down the furnace and
permit it to cool snfficiently to permit the
workingmen to replace the broken portion of-
the wall, and this usually takes from eight .
to fourteen hours, more or less, and the heat
“freezes” or retards, as it becomes necessary
to shut off the gas, thus entailing great
loss—not only in the amount of time neces-
sary for the furnace to cool, but also in the
time necessary to rebuild the wall and re-
heat the metal which, when once “frozen” or
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solidified, is not easy ‘to remelt. Further-
more, wlien the back wall falls in, the buck
stays are exposed to the extreme heat and
are apt to become permanently injured be-
cause of said exposure. .

My invention not only obviates the afore-
mentioned dangers, but also obviates short-
ening the life of the back wall by prema-
turelv tearing it down. On the contrary,
it permits the back wall to be used until
entirely gone, or, if it falls in, the replace-
ment wall is lowered into place to cover the
opening, and serves as a temporary wall,
permitting the heat to go on until com-
pleted, and also serves as a shield to protect
the workingmen during the Tebuilding of
the wall while the furnace is still hot.

Furthermore, a portable back wall, con-
taining the invention herein set forth, may
be used- as a substitute for the permanent or
usual back wall employed in open hearth
furnaces of ordinary and well known con-
struction, and when the refractory material
of the portable back wall reaches such a
state of deterioration as to be unsatisfactory
for use, the portable back wall may be re-
moved from the furnace and replaced by
a portable wall of similar construction, with-
out cooling off the furnace.

As in my prior application above referred
to,a portable replacement wall F is supported
by any suitable means adjacent the back wall
B (when g permanent back wall is used) and
is adapted to slide up and down in front -of
the panels D between the groups of buck
stays when in its nested or folded position,
as indicated at the right hand end of Figs.
1 and 2. Preferably the portable replace-
ment wall comprises a main body or section
1, and two-buck stay wings or end sections
14-movably mounted on and connected to the
main section 1.

main body or section 1 by hingelike struc-
tures (i, which permit adjustment of the
wings upen and away from the main body
of the wall from the nested position ilus-
trated, to a position in which the several sec-
tions are in alinement with each other, re-
placing the ordinary permanent back wall.
In- the illustrated form of connections be-
tween the main section 1 and wings 14 one or
more hingelike structures G are employed
for each wing, each hingelike structure com-
prising links 12, 13, hingedly connected to-
gether in a vertical line by bolts 24. The two
leaves are hingedly connected along verti-
cal lines to the main body 1 and wings 14 re-
spectively, by bolts 19, 20, ‘which extend
through ears or lugs 21, cast integral with
the main body 1 and wings 14. The wings
14 are formed with shouldered portions or
lugs 22 against which the main section abuts

- when the wings are extended into aline-

~ment therewith. Said lugs 22 hold the main

-wal
_stays.

A As a preference, the wings'
or end sections 14 are connected to the

1,381,089

1 in alinement with the wings'when the

bod WL
Y 1s supported in place behind the buck

rangement of the connections between the

main section and the buck stay wings is im-

material to the present invention, broadly
considered, as various forms of extensible
and pivotal connections will readily suggest
themselves to those skilled in this art. Any
suitable mechanism may be employed for
raising or lowering the replacement wall,
and I have shown cables 25 attached to the
main sections 1, which cables are trained
over sheaves 26 mounted in bearing brackets
27 supported by the beams E. Said cables
may run to drums or other hoisting devices
(not shown) as is clearly illustrated and de-
seribed in my prior application, Serial No.
259,683,

In the embodiment of the irnvention illus-
trated, each section of the replacement wall,
comprises a facing 6, of brick, or other fire
resisting or refractory material, and a water
cooled jacket 2, for supporting said brick
or other fire resisting or refractory material,
which water jacket is formed along its top,
bottom and ends, and with a framelike,
lateral, hollow - projection 5, which sur-
rounds the refractory material, and the
cavity thereof communicates with the hol-
low space or cavity 4 of the main portion
of ‘the jacket. Omne wall, 7, of the jacket
forms the back for the refractory material
and the other wall, 8, of the jacket forms the
outer face of the wall and contains the ears
or lugs 21 to which the hingelike members
G -are pivotally secured. - - - SR

Water is supplied to the sections, 1, 14,
through supply pipes 9, and carried away
from the sections by return pipes 10. For
convenience, flexible pipes 15, 16, may be
connected to the ends of the pipes 9, 10,-the
pipes 15, leading to a suitable source of
water supply, such as is usually had in
plants where open hearth furnaces are em-
ployed. The pipes 16 may lead to a sewer
or other place where the water is discharged.

Normally, when a permanent back wall B
is used in the furnace, the portable wall F
1 suspended, as shown at the right in Fig.
L, with the buck stay wings nested or folded.
back (see Fig. 2). The pipes 9, 10, may be
connected to the sections 1, 14, if desired,
or may ke kept in readiness for connection
thereto. In case a small break occurs in a
panel D, the portable wall thereabove may’
be lowered to cover the break, the pipes 9,
10, connected to the water jacket of the main
section 1, and water circulated through the
water jacket. ‘When the back wall B falls
in, the nested wall F is pushed into the fur-
nace and the buck stay wings 14 swung into
alinement with the main section 1 and the
entire wall F pulled up against the skew
back channel iron J (see Fig. 38), -with the

Obviously, the exact form and ar- -
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buck stay wings held behind the buck stays.
The pipes 9, 10, are then coupled to the
water jackets of the sections 1, 14, and water
circulated therethrough. Refractory ma-
terial K is thrown into any crevices, to close
them.

The invention may be used as a part of
the furnace structure, to act as a substitute
for the usual back wall. In this case the
device oceupies the position illustrated at
the left hand of Fig. 2. In case the refrac-
tory material thereof becomes worn. out, the
sections may be easily and quickly removed
and replaced by others.

1t will be readily apparent that by ecir-
culating water through the water jackets,
much of the heat absorbed by the refractory
material of the replacement wall, will be
conducted to and absorbed by the water cir-
culating through the jackets, and will be
carried away. The temperature of the wall
is thus kept in a moderate state, thereby pre-
venting the rapid deterioration of the re-
fractory material. Moreover, a cheaper
grade of fire brick may be employed in the
replacement wall than heretofore.

More or less variation of the exact details
of construction is possible without departing
from the spirit of this invention; T desire,
therefore, not to limit myself to the exact
form of the construction shown and de-
scribed, but intend, in the following claims,
to point out all of the invention disclosed
herein. o

T elaim as new, and desive to secure: by
Letters Patent:

1. A portable back wall for open hearth
furnaces, comprising a facing of refractory
material, and a portable water cooled jacket
supporting said facing. : :

‘9. A portable back wall for open hearth

furnaces, comprising a facing of refractory-

material, a portable water cooled jacket sup-
porting said facing, and means for movably
sapporting said portable wall. ’

3. A portable back wall for open hearth
furnaces, comprising a portable main sec-
tion and buck stay wings adjustably mount-
od thereon, said main section and buck stay
wings having facings of refractory material,

8

and water cooled jackets supporting the fac-
ings. _

4. A portable back wall for open hearth
furnaces, comprising a portable main section
and buck stay wings hingedly connected
thereto, said main section and buck stay
wings having facings of refractory material
and water cooled jackets supporting the fac-
ings.

5. A portable back wall for open hearth
furnaces, comprising a portable main section
and two buck stay wings adjustably mount-
ed thereon, said main section and buck stay
wings comprising water jackets having hol-
low, framelike borders, and facings of re-
fractory material supported in said frame-
like borders. '

6. The combination with an open hearth
furnace having buck stays, of a portable
back wall adapted to be supported behind
the buck.stays, and having a water cooled
jacket. ‘ ‘

7. The combination with an open hearth
furnace, having buck stays, of a portable
back wall adapted to be supported behind
the buck stays, and comprising a main sec-
tion, and two buck stay wings adjustably
connected thereto, said main -section and
buck stay wings comprising facings of Te-
fractory material and water cooled jackets
supporting the facings.

3. The combination with an open hearth
furnace and its buck stays, of a portable
water cooled back wall having portions ex-
tending hehind the buck stays.

9. The combination with an open hearth
furnace and its buck stays, of a portable
back wall, having a main section and two
buck stay wings hingedly connected thereto,
¢aid section and buck stay wings having fac-
ings of refractory material and water cooled
jackets supporting said faeings. '

10. The combination with an open hearth
furnace and its buck stays, of a portable
back wall, consisting of water cooled sections
having portions arranged to extend behind

the buck stays. ,
Youngstown, Ohio, May 81, 1919.

JOHN OLIVER GRIGGS.
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