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UNTED STATES PATENT OFFICE 

• WALL, STER RUCTURE 

James E. MacDonald, Latrobe, Pa., assignor to 
McFeely. Brick Company, Latrobe, Pa, a cor 
poration of Pennsylvania, 

Application October 4, 1941, Seria I No. 43,66 
(CI. ?2-38) 4. Claims. 

My invention relates more particularly to fur 
mace Wall Structures, Such as open hearth für 
naces, billet heating furnaces, etc., but it Will 

- be understood that it may be employed in COn 
structing the Walls of other Structures. 5 

In furnaces having brick arches Which are Sub 
jected to Severe heat and Wide temperature 
Changes, there are Often many thOUSands Of 
bricks placed On the arch, in straight courses. 
In - Some instances, the bricks of these straight 
courses are Supported mainly by the arch, While 
in Other instances metal hangers are provided, 

t for the purposer Of Supporting the upper bricks 
and thus relieving the arch of their Weight. 

• In the first instance, the Spalling away of the 
a.Ich in Service Causes the Other bricks to fall 
into the furmace Or Slag pockets, aS the Case may 
be, thus requiring rebuilding of the entire wall. 
There is also danger of the arch failing, and 
allowing the Wall to fall On Workmen Who may 
have entered the slag. pockets of an Open hearth 
furnace, for example, for the purpose of clean 
ing them or making repairS. 

Metal hangers are not entirely Satisfactory, 
because it is always necesSary to have the iron 
frameWork of the furmace in perfect alignment 
to fit the hangers, and the hangers themselves 
must have proper alignment relative to the 
brick.S. These Conditions Of alignment, even 
When corrected to furnace irregularities, Will not 
remain SO. 
One object of my invention is to provide a. 

furnace Wall of Such form that the bricks abOVe 
an arch will be largely self-Sustaining, thus not 
Only preventing bucklling do Win thereOf When the 
arch is removed for repairs or becomes WOrn 
aWay, but a Void imposing On the arch a Stress 
2r Weight that tends to Cause Spalling thereOf. 
Another object of my invention is to prOVide 

a wall of such form that it will in itself serve & 
als an arch, although the bricks - are laid in 
Straight COUlrSeS. 

Still another object is to provide a Wall Of Such 
form that certain courses, may be made Self 
Sustaining by the use of specially formed bricks 
and which will serve to also support upper 
Courses of bricks of standard Shape, So that the 
entire Wall abOVe an arch Or in a blast furmace 
need not be formed of the Special bricks. 
Some Of the forms Which my invention may 

take are shown in the aCCompanying dra Wings 
Wherein Figure 1 is a perspective View of a por 
tion of a furnace Wall embodying my invention; 
Fig. 2 is a View showing one- of the bricks Of 
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ginal bricks of Fig. 1, Fig. 4 is a Sectional View 
through a portion of an open hearth. furnace 
Wherein my invention is incorporated; Fig. 5 is 
a longitudinal Sectional view of a portion of a 
billet heating furinace or the like, shOWing my 
invention embodied in the Wall above the door 
arch; Fig. 6 shows a modification of the struc 
ture of Fig. 1: Fig. 7 shows a modification of 
the form of brick Shown in Fig. 2; Fig, 8 shOWS a 
Wall formed of bricks of Somewhat different form 
than those Shown in Figs. 2 and 3; Fig. 9 is a, 
perspective View of One of the bricks of Fig. 8, 
and Fig. 10 is a perspective View of my improved 
form of bricks as shaped to form a circular Wall. 

Referring first to Figs. 1 tot 4, the structure 
comprises the conventional form "of "brickWork 
| 4 and arch 5, which, in this instance, is shown 
as forming the Upper portion of a port leading 
from an air slag pocket 6 to an air regenerator 
chamber 17 and checkerwork 18, this brickwork 
being placed between buckstays 9 placed at op 
posite Sides of the port Walls. These Various 
parts may be of any Well known form andde 
tailed description thereOf is UnnecesSary, the 
brickwork in Fig. 4 being shown on a reduced 
Scale relative to Fig. 1. 

- In order to make the brickWork above the 
arch 5 self-Sustaining, I employ bricks. 20 and 
2 of the forms shown in Figs. 2 and 3, respec 
tively. The bricks 23). have edge Surfaces. 22 
Sloping upWardly from the mid plane thereOf and 
edge Surfaces 23 sloping downwardly from said 
plane, while the bricks 2 have a vertical edge 
face for abutting the buckstays and upwardly 

5 and downwardly sloping Surfaces 24 and 25that 
engage the Surfaces, 22 and 23 of adjacentabricks 
20. Conventional filler. bricks 26 are employed 
betWeen the arch 15 and the Upper brickWork. 

It Will be seen that the bricks of each vertical 
rOW are Staggered or offset With: respect to the 
bricks of the adjacent rows, so that the upper 
In Ost Surface of each brick Will be at the median 
planes of the bricks in the adjacent vertical-rows. 
Each brick is therefore supported by its sloping 
Surfaces 22 upon the sloping surfaces. 23 of ad 
jacent bricks, the marginal bricks 2 having their 
Sloping Surfaces 24 fütting against the sloping 
Surfaces 23 of adjacent bricks and their Surfaces 
25 fitting. against the Surfaces .22 of... adjacent 
brick.S. In the present instance, the brickwork 
is Shown as bonded in a direction transversely 
of the arch by making the wall thickness equal 
to the combined lengths of two bricks andem 

- ploying half-length bricks 27 at the ends of each 
this structure; Fig. 3 shows one of the Side mar- 55 full-length brick Which overlaps one-half of each 



2 
two adjacent full-length bricks. The Spaces at 
the top and bottom of the Wall Which result from 
the vertical offsetting of the bricks 20 and 27 
are filled by bricks 28 and 29 Which are of One 
half the thickness of the other bricks. 
Where economy of construction is desired, that 

portion of the Wall above the bricks 20 may be 
built With bricks of standard form as indicated 
at 3 in Fig. 4, although it Will be understood 
that the entire furnace Wall above the arch may 
be constructed of my specially formed bricks. 
The brickWork at 20 is not only Self-Sustaining, 
but Will be of Sufficient strength to withstand the 
weight of the entire wall above the arch 15, even 
though the arch be worn a Way or removed, be 
cause of the Wedging force set up at the Surfaces 
22 and 23. The brickWOrk therefore Cannot 
buckle. Furthermore, the arch |5 is relieved of 
the major portion of the Weight, so that it will 
not be Subjected to Spalling through the Crushing : 
force of the brickwork above the arch, as fre 
quently occurs. Also, workmen can enter the 
furnace to clean Out the Slag pocket Without 
danger of the brickWork CaVing in On them 
through failure of the arch. 
arch becomes WOrn through erosion, Workmen 
can Safely enter the slag pocket 6 to install a 
new arch, Without the necessity of tearing down 
and rebuilding the entife Wall. In former Struc 
tures, While the furnace is in operation, badly 
Worn arches may remain intact by means of a 
fused bond With adjacent bricks. HOWever, When 
the furnace is Cooled during repairs, the brick 
Work Contracts and breaks this fused bond-al 
loWing the arch to cave in. W 
AS shown in Fig. 4, my improved Wall struc 

ture may be employed above the arch 32 that ex 
tends over the air slag pocket, my Special brick 
Structure being Shown at 33 and the conventional 
brickwork at 34 for completing the Wall. Sini 
larly, the improved Wall arrangement can be em 
ployed above the arch 35 that extends over the 
bulk-head 36, in this case the brickwork as shown 
above the arch in Fig. 1 being indicated gen 
erally by the numeral 37. 
In Fig. 5 I show my invention applied to the 

Side Wall of an Ordinary heating furnace Such as 
a, Slab or billet heating furmace, Which haS a loW 
arch 38 at the discharge door, and arches 39 at 
the check doors. These low arches 38 are usually - 
formed of fire clay brick Which tend to Shrink 
and let the bricks fall out and, furthermore, are 
SOmetimes dislodged by the material Or tongs 
being inserted into or removed from the fur 
3Ce. 

in place when the arch fails, and the arch will 
not have to Support the Weight of the bricks 20. 

Referring nOW to Fig. 6 I show a Structure 
Wherein the bricks 20 and 2 can be incorporated 
in a Wall Without the Use of a COnventional form 
of arch, the bricks being in themselves arranged 
to form a contour of generally arch form as indi 
cated at 40. It Will be seen that the bricks to 
each Side Of the vertical center line of the arch 
are in stepped relation to One another and that 
that Side Surface of each brick Which is nearest 
to Said center line is vertical instead of sloped, so 
as to provide ledges at: 4. While these ledges are 
not essential to maintain the arch Shape, they 
are desirable because they not Only facilitate the 
building of the wall, but maintain the brickWork 
against slight sagging until the bricks have been 
expanded by the furnace heat, in the case of 
silica bricks, for example. Also, they prevent 
slight Sagging or settling upon Shrinkage of the 

Again, When the - 

In any event, the bricks 23 will remain ; 
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bricks when the furnace cools. The bricks 21 at 
each end of the Wall are supported on an angle 
4la that is bolted to the buckstays f9. 
In Fig. 7 I show a brick 42 having the elon 

gated shape of the bricks 20 to extend throughout 
any desired Wall, but of a type known as metal 
case brick. It comprises a metal shell 43 flled 
with magnesite 44, the shell being open at its 
front and back. The magnesite filler Will uSually 
be in granular form chemically bonded and the 
bond increased in strength by the heat to which 
the brick is Subjected in uSe. 
These metal-clad bricks Will be of particular 

utility When there are very high temperatures, 
as for example in the ports and doWintakes Of 
open hearth furmaces. Highly refractory mate 
rial is required to Withstand these high temper 
atures, but the more refractory materials Such as 
magnesite do not have Sufficient mechanical 
strength. In Walls of bricks having the COnven 
tional metal shell for magnesite, at those ends 
of the bricks which are exposed to the heat there 
forms a fused or monolithic bonding of the metal, 
Which gives increaSed mechanical Strength. 
However, the fusing is not to a very great depth. 
By the use of metal case bricks of the Special 
CrOSS-Sectional form:S shoWn in my dra Wings, 
there is not only fusing of the metal at the inner 
ends of the bricks, but greattly increased mechan 
ical Strength throughout the entire length of the 
bricks and for the full thickneSS Of the Wall. 
My Wall Will, therefore, have much greater 
strength than Walls COmstructed of the metal 
faced bricks Of Conventional form. 
In Fig. 8 I show a Self-Sustaining brick Struc 

ture formed of bricks 45 and 45, Which may be 
Substituted for the bricks 20 and 2, A Wall 
Structure formed Of these bricks is Self-SUStaining 
by reaSOn of the fact that the edge Surfaces 
thereOf slope upwardly from the median plane 
of the brick, as shown at 47 and 43, and slope 
downwardly from such plane as shown at: 49 and 
50. The sloping Surface 49 of each brick Will 
fit against the Sloping Surface 47 of an adjacent 
brick, as indicated at 5, while the sloping sur 
face 48 of each brick Will fit against the slop 
ing Surface 50 of an adjacent brick, as shown 
at 52. The bricks are thereby firmly held or 
Wedged in place With respect to one another, so 
that the wall is self-sustaining. 

Referring now to Fig. 10, I show bricks 53 
of Cross-Sectional form similar to that of the 
bricks 20, but So Shaped that they can be em 
ployed in laying up a circular or curved Wall. 
The bricks are of generally keystone shape 
(Viewed in plan), in that they taper from their 
Outer ends toward their inner ends. Their slop 
ing Surfaces 54 and 55 correspond to the Surfaces 
22 and 23 of the bricks 20. 
I claim aS my invention: 
1. A wall structure having an upper portion 

comprising bricks each having its opposite edge 
Surfaces above its median plane sloped upwardly 
in relatively flared planes and having the edge 
Surfaces below its median plane sloped down 
wardly in relatively flared planes, the upwardly 
sloped Surfaces of each brick fitting betWeen the 
downwardly-Sloping edge Surfaces of two ad 
jacent bricks, and means for Supporting the 
ends of Said upper Wall portion, an arch being 
formed intermediate the end supports by omit 
ting bricks at the lower edge of the wall struc 
ture, at progressively higher planes, so that one 
half of each of certain bricks at the arch pro 
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jects below the adjacent brick next nearer to 
the vertical center line of the arch. 

2. A wall structure having an upper portion 
comprising bricks each having its Opposite edge 
Surfaces above its median plane sloped upWardly 
in relatively flared planes and having the edge 
Surfaces below its median plane Sloped doWin 
wardly in relatively flared planes, the upWardly 
sloped Surfaces of each brick fitting betWeen the 
dOWn Wardly-Sloping edge Surfaces of tWO ad 
jacent bricks, and means for Supporting the ends 
of Said upper Wall portion, an arch being formed 
intermediate the end supports by Omitting bricks 
at the lower edge of the Wall Structure, at pro 
gressively higher planes, so that one-half of each 
of certain bricks at the arch projects below the 
adjacent brick next nearer to the vertical center 
line of the arch, the said downwardly-projecting 
bricks at the arch each having a. ledge formed 
thereon for Supporting the adjacent corner of 
the Said adjacent brick. 

3. A Wall Structure having an Upper portion 
comprising bricks each having its Opposite edge 
Surfaces abOve its median plane Sloped upWardly 
in relatively flared planes and having the edge 
Surfaces below its median plane Sloped doWin 
wardly in relatively flared planes, the upWardly 
sloped surfaces of each brick fitting between the 
down Wardly-sloping edge Surfaces of tWO ad 
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jacent bricks, means for supporting the ends of 
Said upper Wall portion, an arch being formed 
intermediate the end Supports by Omitting bricks 
at the lower edge of the Wall structure, at pro 
gressively higher planes, So that one-half Of each 
of certain bricks at the arch projects belOW the 
adjacent brick next nearer to the vertical center 
line of the arch, a curved arch positioned beneath 
the said upper portion of the Wall, means for 
Supporting the curved arch at its ends, and filler 
elements interposed betWeen the top Surface of 
the arch and the Said upper Wall portion, to pro 
vide a continuous face above the curved arch. 

4. A wall structure having an upper portion 
comprising bricks each having its Opposite edge 
Surfaces above its median plane sloped Up Wardly 
in relatively flared planes and having the edge 
Surfaces below its median plane sloped doWn 
wardly in relatively flared planes, the upWardly 
sloped surfaces of each brick fitting between the 
downwardly-sloping edge surfaces of two ad 
jacent bricks, means for Supporting the ends Of 
Said upper Wall portion, a curved arch positiOned 
beneath Said upper portion of the Wall, means 
for Supporting a Curved arch at itS ends, and 
filler elements interposed between the top surface 
of the arch and the said upper wall portion, to 
provide a continuous face above the Curved arch. 

JAMES E. MACIDONALED. 


