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1. 
This invention, has reference, to open hearth 

furnaces. 
When Such furnaces are in operation, hot waste 

gaseous products in which particles of foreign 
matter are suspended, flow at high velocity from 
an end of the hearth into a slag pocket which 
extends below the latter and down - which the 
Said products and particles are caused to paSS. 
AS a consequence, the products and suspended 
particles are caused to... make a considerable 
change, of approximately 90°, in their direction 
of travel and, in making: this change, they impact 
on the corresponding end wall of the furnace 
with considerable force. The condition of the 
end wall therefore deteriorates rapidly and neces 
sitates repairs being carried Out at frequent in 
tervais. 

It will be appreciated that before an end wall 
of the furnace can be demolished, or partly de 
molished, by manual labour, it is necessary to 
Shut down the furnace and allow it to cool down 
to a considerable extent. 
The principal object of the present invention 

is to minimise the period during which an open 
hearth furnace need be shut down when an end 
Wall becomes defective; 
A further principal object of the invention is 

to enable that Section of an end wall of an open 
hearth furnace which deteriorates the most rap 
idly when the furnace is in use, to be removably 
assembled in the furnace structure. 
Another object of the invention is to ensure 

that a renovable: Section of an Open hearth fur 
nace end wall can be removed, and replaced by 
an identical portion in a minimum of time. 

Still another object of the invention is to 
ensure that a removable Section of an open hearth 
furnace end wall can be accurately. and quickly 
aligned With the fixed structure upon being as 
sembled to the furnace. - 
Yet another object of the invention is to ensure 

that a removable section of an open hearth fur 
nace end wall is sealed to the fixed structure in 
a gas tight manner. w 
Another object of the invention is to enable a 

removable end wall section of an open hearth 
furnace to be bodily assembled to the fixed stric 
ture and dismantled from the said structure 
without damage. 
With these and other objects in view, which 

will become apparent as this specification pro 
ceeds, the construction of an end wall of an open 
hearth furnace will now be described with refer 
ence to the accompanying drawings which illus 
trate a preferred embodiment of the invention, 

In the drawings: ... . . . . . . . . . . . - 
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2. 
Figure 1 is a sectional elevation of the upper 

removable section of an end. Wall of an Open 
hearth furnace. - 

Figure 2 is a section taken along the line-2-2, 
Figure . 
Figure 3 is an elevation, on a Smaller. Scale, 

showing the skeleton metal framework, of the 
removable wall section shown in Figures 1 and 2, 
and the metal framework-of the adjoining por 
tion of the fixed furnace Structure. . 

Figure 4 is an enlarged scale elevations and 
Figure 5 is a sectional plan showings; means for 
securing the upper end of the removable end-Wall 
section to the fixed furnace. Structure. 
In the embodiment of the invention shown in 

the drawings, an open hearth furnace comprises 
a fixed back wall part of which is. Shown at . 
(Figure 1), a fixed front wall part of which is 
shown at 2 (Figure 2), a fixed roof oir arch part 
of which is shown at-3 (Figure 1), and two fixed 
end walls a part of one" of which is shown at 4 
(Figure 1), each fixed end wall being aSSociated 
with an upper and removable wall section 5. . 
Each end wall 4 serves as one-wall of a slag 

pocket, or pit 6 which is provided in the corre 
sponding end of the furnace outwardly' of the 
hearth (not shown) and below hearth level; the 
said pocket or pit receives the hot Waste gaseous 
products and particles of solid foreign matter 
suspended therein, discharged horizontally from 
the hearth at a high velocity when the furnace. 
is in operation. The throat of the saidSpocket 
or pit is defined partially by inclined end wall 5a. 
of the removable section 5 and the inclination of 
the said Wall 5d assists in changing, the flow. of 
the said gases from the horizontal path along 
which they travel from the hearth, into aver 
tical or substantially vertical path downwardly 
of the said throat and into the said pocket or pit. 
The removable section also includes a back wall 

fa, and a front wall 2d, which are located in the 
planes of the back and front walls - and 2 re 
spectively of the furnace structure. Thus, in 
elevation, the removable 'section is of a shape 
somewhat resembling a right-angled triangle of 
which the wall 5d forms the hypotenuse. How:- 
ever, as shown in Figure 1, the wall 5a is not 
Straight but is formed at or in the region of its 
lower edge with a convex portion 5b so that the 
face of the said edge is horizontally disposed and 
is at right angles to the inner face of the fixed end 
wall 4; also, at or in the region of its upper edge, 
the wall 5a is formed with a convexportion-56 
so that the upper extremity of its inner face is. 
vertical and is adapted to mate with and sit flat 
upon the adjacent end adge of the arch or iroof 3. 
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The removable section 5 is carried by and with 
in a skeleton metal framework which comprises, 
forwardly and rearwardly of the front and back 
Walls 2d., a, a system of upright buckstays , of 
box-like or double-channel cross-section, and, 
endwardly of the inclined wall 5a, a system of 
H-Section girders 8 of which the upper and lower 
ends are Swept or curved to conform to the shape 
of the upper and lower portions of the said 
Wall 5d. 
The buckstays are of successively diminish 

ing height (see Figure 3) from the edges of the 
Section 5 which are adjacent the back and front 
Walls f and 2 of the fixed structure, to the girders 
8; the buckstays 7 are interconnected and braced 
by varying numbers of superimposed and spaced 
horizontal tie-bars 9. The feet of all the said 
buckstays on the front of the removable section 
are Secured to and internally of a horizontal 
channel-Section beam and the buckstays at 
the rear of the section are similarly secured to 
an identical bean. The beams seat upon the 
upper edges of the fixed back and front walls of 
the pocket or pit 6 and each is provided with a 
hole or Socket 2 through which extends a com 
plementary Spigot on dowel pin 3 provided on 
the Said fixed wall edges. 
The upper end of the longest buckstay 7, at 

the front and rear of the removable unit, is 
provided with an angle claw 4 which extends 
towards vertical buckstays 5 incorporated in the 
skeleton framework of the fixed furnace struc 
ture. The claw consists of one arm which is 
fixed to the Said longest buckstay and a second 
arm 4a which projects outwardly of and is ar 
ranged at right angles to, the said longest, buck 
Stay; the Said arm 4a engages (as shown most 
clearly in Figures 4 and 5) behind a comple 
mentary claw 6 fixed to the adjacent buckstay 
5 and having an upper edge which is inclined 
upwardly and away from the said adjacent buck 
Stay; hence, the engagement of the claw arm. 
i4d with the fixed claw 6 forces the upper end of 
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the removable section towards the fixed furnace 
Structure and takes the vertical inner surface 
of the upper wall portion 5c into close abutting 
contact with a facing plate 7 (Figure 1) on the 
corresponding end edge of the arch or roof 3. 
The girders 8 are arranged in spaced parallel 

relationship across the removable section and are ; 
interconnected at their inner edges (that is, the 
edges adjacent the wall 5a) by straight and hori. 
ZOntal Spaced I-beams 8. 
Adjacent each end of, and at right angles to, 

the Said I-beams 8, and on the inner side there 
of, there is fixed a channel section beam 9 
(Figure 2) which is of the same shape, in eleva 
tion, as the girders 8. The sides or flanges of 
each beam 9 respectively embrace the adjacent, 
end edges of the back wall a and front Wall 2G 
of the removable section thereby providing a 
positive key between the end wall 5a, and 
Said back and front walls. 
The two end girders 8a of the removable sec 

tion 5, are of box-like or double channel section 
(see Figure 2) and each has an eyed bracket 20 
Secured in its upper extremity. Outwardly of 
the Said girder ends, an upright 2 is fixed by its 
foot to the corresponding girder 8a, the said up 
right also being of box-like or double channel 
Section and having an eyed bracket 22 secured in 
its upper extremity. The upper end of each 
girder 8d. is braced to the corresponding upright 
2 and to the upper extremity of the wall 5a, by 
horizontal I-beams 23 and 24 respectively. The 
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4. 
eyed brackets 20, 22 serve as anchorages for en 
gagement by lifting tackle, such as hooks on the 
end of a crane cable. 
The feet of the girders 8, 8a, are secured to and 

internally of a horizontal channel-Section bearin 
25 which is located in spaced and parallel rela 
tionship to the lower edge of the wall 5a, and is 
adapted to Seat upon a plate 26 carried upon 
transverse I-beams 2 incorporated in the uppe 
edge of the fixed end Wall i. A Spigot or dowel 
pin 28 provided on the said plate 25 projects 
through a hole or socket 29 formed in the bearin 
25. The engagement of the holes or sockets 2 
and 29 in the horizontal beams and 25 respec 
tively, by the complementary SpigotS 3 and 23 
on the upper edges of the fixed Wall portions , 
2 and 4 of the furnace structure eraSures that the 
removable section 5 is positioned correctly in re 
lation to the fixed structure and also that one or 
more burners (not shown) located in the plane 
ac (Figure 1) and carried by the said section 5, 
is or are disposed in their predetermined correct 
relationship to the furnace hearth. 
The two box or double-channel Sectioned end 

girders 8a, are located respectively in the plaines 
of the buckstays at the front and back of the 
removable section 5. The removable Section is 
reinforced by laterally inclined beams 3 which 
are located in a horizontal plane and are se 
cured to and between the channel beams and 
extensions 25cl of the channel beans 25, and by 
inclined beans which are located in Vertical 
planes and are secured to the said buckstays 
and end girders 8a; the upper ends of all but the 
tallest buckstays T are also Secured to the Said 
end girders (see Figure 3). An I-bearn 5 e:- 
tends alongside and is coextensive with the chan 
nel beam 25 and is fixed to the outer edge of the 
feet of girders 8 and 8d, by Webbed angle brack 
ets 52. 
As a consequence, the entire skeleton fraine 

Work of the removable Section 5 is raade Strong 
and inherently rigid and can therefore be lift2d 
into and out of position on the fixed Structure 
without danger of temporary distortions or de 
flections capable of damaging the brickwork of 
the Walls a, 2d, and 5d. built into the said frame 
Work. 
The said brickwork includes, in a known rain 

ner, bricks or blocks 53 and 54 having tapered 
and outwardly projecting heads 33d, 54a (Fig 
lure 2). Each tapered brick head is held by a 
jawed plate 55 which is anchored to the Said 
skeleton framework of the renovable Section in 
a manner which permits limited relative Ove 
ment, of the said brickwork due to expansions 
and contractions thereof as its temperature val 
ies from time to time. For this purpose, the 
crown of each jawed plate is provided With a 
hooked rod 56 which engages a hooked rod 5' rig 
idly secured to the framework. The rods 5 which 
assist in the anchorage of the Walls C, 2d to the 
framework, extend through and are bolted to 
the buckstays 7, whereas the rods 57 which as 
Sist, in the anchorage of the Wall 5ct, are bolted 
to the adjacent sides or flanges of the horizontai 
channel beams 8. In addition, the weight of 
the walls a, 2d. is carried by a system of horizon 
tall plates 58 which are inserted into certain of 
the courses of the bricks or blocks from the out 
side of the brickwork, the external ends of the 
said plates being formed with jaws which engage 
the edges of the tie-bars 9. Similar jawed plates 
59 (Figure 1) engaging the edges of correspond 
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ing horizontal beams 8, are inserted into. cera 
tain. of the courses of the end Wall 5d. 
A flange-or lip-60 -(Figure 2) is provided along 

and projects in Wardly from each of the tallest 
buckstays - into overlapping relationship to the 
edge of the corresponding walla or 2d.; the said 
flange. -or lip enters and is secured in a recess 
formed in the edge of the corresponding Wail 
which is adjacent the fixed walls and 2 of the 
furnace". Structure. 
The ties effected by the hooked rods. 56, 37, 

and by the flanges or "lips 6 ensure that the 
brickwork of the removable Section is Securely 
anchored to the skeleton framework of the struc 
ture. 
To ensure that gas-tight seals are effected be 

tween the renovable Section and the fixed fur 
inace structure, Sand Seals are provided between 
the upper end of the \7all 50 and the roof or 
arch 3, and between the lower ends of walls a, 
2a and 5d and the fixed walls , 2 and 4. Thus, 
as shown in Figure 1, a sand trough 6 is provided 
along the outside of the roof or arch 3 and, as 
the section 5 is lowered into position, the free 
edge of an inverted channel Section fange 62 
(which is fixed to Section 5) enters the Said 
trough and becomes embedded in Sand in the 
trough. Similarly, a sand trough 33 is provided 
along the upper edge of the fixed end wall 4 and 
a lip 64 which depends from a plate 65 carried 
On the underside of a horizontal bar 66 Spanning 
the inner edges of the girders 8, 8a, enters the 
Said trough 63; troughs (not shown) identical to 
the trough 63 are provided on the back wall 
and front Wall 2 of the fixed structure for re 
ceiving depending lips of plates (also not shown) 
Spanning the feet of each System of buckstays . 
When the removable Section 5 is in its assen 

bled position, a clearance exists between the re 
novable back Wall portion a and the removable 

5. 

20 

30 

40 

front wall portion 2d, and this clearance is filled 
in with bricks 67 (Figure 2) in a manner which 
enables the Said bricks to be readily and quickly 
removed. 
When the furnace is in operation, the particle 

laden hot gaseous Waste products discharged 

45 

from the hearth inpinge upon the brickwork of . 
the removable Section 5 at considerable velocity; 
as a consequence the condition of the said brick 
work deteriorates much more quickly than the 
brickwork of the fixed structure; when replace 
inent becomes necessary, bricks 6 are knocked 
out and the said section 5 is lifted bodily from 
the furnace and is replaced by a new or re-built 
section. The replacement is effected quickly and 
without difficulty, since there are no bolted or 
Similar connections to make and break; further, 
the exchange may be effected without having to 
Wait for the furnace to cool down to any consid 
erable extent. When a defective unit has been 
removed, it may be repaired at leisure for re-as 
sembly in the furnace as and when required. 
Consequently, it will be appreciated that the in 
wention enables the defective end wall of an open 
hearth furnace to be put in Working order in a 
ininimum of time thereby considerably reducing 
the total period during Which the furnace has to 
be shut down for this purpose. 

it is to be understood that the invention is 
inot restricted to the Specific embodiment de 
Scribed and shown and that any change of the 
construction. ShoWn may be made Within the 
Scope of the following claims and without de 
parture from the scope of this invention. 

70 
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I claim: 
1. In ana. Open hearth furnace having an end of 

which thes upper portion is removable,; the Said 
end portion being built: Within and supported by 

: a rigid skeleton framework comprising Systems of 
buckstays and girders, the: said framework and 
end portion forming, an assembly separate from 
the stationary furnace structure, lifting bracketS 
incorporated in and externally of the said frame 
work, inter-engaging. Spigots, and Sockets. On the 
lower edge of the frameWork and the upper edge 
of the stationary furnace structure which receives 
the said framework, and inter-engaging. claWS 
fixed on...the upper-forward edge of the frame 
Work and :the adjacent edge: of the Stationary 
furnace Structure, the said Spigots, sockets and 
claws automatically locating the framework and 
end portion assembly in position relatively to the 
stationary structure when brought into engage 
ment. 

2. A unitary liftable wall member for an open 
hearth furnace, including a portion which is Sub 
Stantially vertical and is adapted to be aligned 
With and temporarily joined to the back Wall of 
the furnace, another portion which is substan 
tially vertical and is adapted to be aligned With 
and temporarily joined to the front Wall of the 
furnace, a third portion which joins the other . 
two portions and is inclined to the vertical and 
has its upper end adjacent the roof of the fur 
nace and its lower end Supported on the fixed 
lower end Wall of the furnace, the three described 
portions of the unitary liftable Wall member sub 
stantially closing the end of the furnace and to 
gether forning a wall member that is generally 
U-shaped in horizontal section except at the 
upper end where it is adjacent, the roof of the 
furnace, Sneans forming an integral part of the 
liftable wail member for facilitating lifting of the 
Wall member away from the fixed furnace struc 
ture, locking means fixed to the upper and lower 
ends of Said wall member and adapted to inter 
iock with connplementary locking members pro 
vided on the fixed furnace structure to hold the 
liftable Wall raember adjacent and in operative 
relation to the fixed furnace structure, said lock 
ing means being constructed and arranged to 
permit disengagement of the locking means from 
said locking member by mere vertical lifting of 
the unitary wall member. 

3. An open hearth furnace comprising, in corn 
bination, a fixed furnace structure including a 
back wall, a front wall, a roof supported by the 
back and front walls, and the lower portions of 
end walls at the opposite ends of the furnace 
stiructure; and a unitary liftable end Wall men 
ber at each end of the furnace structure, said 
unitary end wall member including a portion 
which is Substantially vertical and is adapted to 
be aligned with and temporarily joined to the 
back wali of the furnace, another portion which 
is Substantially Wertical and is adapted to be 
aligned with and temporarily joined to the front 
Wall of the furnace, a third portion which joins 
the other two portions and is inclined to the ver 
tical and has its upper end adjacent the roof of 
the furnace and its lower end supported on Said 
fixed lovye portion of the end wall of the furnace, 
the unitary end Wall member Substantially clos 
ing the corresponding end of the furnace, means 
foiling an integral part of the unitary wall 
in ember for facilitating lifting of the Wall mem 
ber away from the fixed furnace structure, lock 
ing means fixed to the upper and lower ends of 
said wall member, locking members complemen 
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tary to said locking means and being fixed to the Number Name Date 
fixed furnace structure, the locking means and 1416,439 Barrows ----------- May 16, 1922 
locking members when engaged holding the uni- 1,705.965 DeWolf ------------ Mar. 19, 1929 
tary Wall member adjacent and in operative rela- 2,272,217 LOngenecker ------- Feb. 10, 1942 
tion to the fixed furnace structure, said locking 5 2,550,078 McDonald ---------- Apr. 24, 1951 
means being constructed and arranged to permit 2,593,481 Over -------------- Apr. 22, 1952 
disengagement of the locking means from said 2,618,961 Williamson -------- Nov. 25, 1952 
fixed locking members by mere vertical lifting of 
the unitary Wall member. FOREIGN PATENTS 
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