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UNITED STATES PATENT office 
swortal. 

Application September 27, 1938, Serial No. 231,995 
(C). 110-99) 8 Claims. 

This invention relates to furnaces and more 
particularly to a suspended arch of new and novel 
construction and one of the objects is to provide 
refractory tiles so constructed and supported as 
to produce an under surface conforming to the 
contour of the furnace roof required without 
producing any thrust against the walls or setting 
up any thrust from tile to tile other than that 
necessary to hold the joint material in place 
between them. 
A still further object is to provide refractory 

tiles So designed as to be weakened along a ver 
tical Central plane, each tile having supporting 
means located to hold in place the respective 
parts of a tile if broken from any cause along its 
central weakened portion. 
A still further object is to mount in a new and 

novel manner, the tiles used at the nose of the 
arch. 
Another object is to so construct the drop nose 

assembly as to bring the center of gravity of the 
supporting girders unusually close to the center 
of gravity of the load they carry, thereby afford 
ing a safe support for the arch and any super 
imposed loads without using larger beams such 
as would be required to carry a more eccentric 
load. 
A still further object is to so mount the tiles 

of the nose as to relieve them from the weight 
of a substantially vertical wall thereabove, the 
tile being so arranged that the walls can, in that 
section, constitute a continuation thereof. 
Another object is to improve the Wall top con 

struction of the furnace permitting greater flexi 
bility of design than heretofore and the use of 
channels of proper sizes to afford suitable re 
sistance against inward movement of the column 
top and to provide beam strength suitable for the 
load to be carried over the maximum span en 
countered. 
A still further object is to eliminate the crack 

ing and breaking of tiles due to uneven expan 

structed and so mounted as to permit the in 
stallation of an effective expansion joint between 
the refractory side wall and the adjacent tiles of 
the arch so that the refractory side wall is free 

5 to expand in a way not possible should it re 
ceive accumulated thrust from the tile of the 
arch. 
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Another object is to so construct and mount 
the tiles that they will be balanced in all parts 
of the sloping portion so that thrust is not only 
eliminated but it is thus possible to eliminate 
sharp, exposed corners of the tiles and sharp 
angles in the heated roof surface which usually 
cause excessive gas leakage. . 
With the foregoing and other objects in view 

which will appear as the description proceeds, 
the invention consists of certain novel details of 
construction and combinations of parts herein 
after more fully described and pointed out in the 
claims, it being understood that changes may be 
made in the construction and arrangement of 
parts without departing from the spirit of the 
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sion, this elimination being effected by mount 
ing the tiles for independent swinging toward or 
from each other when subjected to the effects of 
expansion or contraction. a 
A further object is to so mount the tiles that 

any unit thereof can be removed without dis 
turbing the adjacent tiles, this being an important 
factor when repairs are required or when removal 
of any number of tiles is desired for the purpose 
of affording access to oil-heating tubes or the 
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like when installed directly below the undersur 
face of the arch. 
A still further object is to employ tile so con 55 

invention as claimed. . . In the accompanying drawings the preferred 
forms of the invention have been shown. 
In said drawings - 
Figure 1 is a vertical section through a portion 

of an arch wall constructed in accordance with 
the present invention. 

Figure 2 is an enlarged 
Figure 1. 

Figure 3 is an enlarged section on line 3-3, 
Figure 1, the tile being removed. 

Figure 4 is a section on line 4-4, Figure 1. 
Figure 5 is a view similar to Figure 4 and show 

ing a modified form of hanger for the tiles. 
Figure 6 is a side elevation of the structure 

shown in Figure 5. 
Figure 7 is an elevation of 

as used at the arch nose. 
Figure 8 is a section on a reduced scale through 

the shelf used at the arch nose said section being 
On the line 8-8, Figure 3. ‘. . . 

Figure 9 is a side elevation of one of the one 
piece tiles. 

Figure 10 is a transverse section on line O-O, 
Figure 9. - 

Figure 11 is a side, elevation of the nose cast 
ling. ". . . . 

Referring to the figures by characters of refer 
ence, and 2 constitute the main beams suitably 
connected for supporting a portion of the wall 3 
of the outer casing serving as a support for an 
inverted channel beam 4 having an outer de 
pending flange 5 lapping a portion of the wall, 

section on line 2-2, 

a double tile such 



2 
The inner fange 6 of this member 4 has a chan 
nel member riveted or otherwise held thereto, 
this member 7 cooperating with the member 4 
for Supporting a Superposed load. The sizes of 
these connected channel members can be varied 
to meet the requirements and as indicated by 
broken lines in Figure 1. 
A desired number of columns 8 are mounted 

on the connected beams and 2, one of these 
columns being shown in Figure 1. These columns 
are intended to support the superposed load and 
their upper ends are attached by suitable brack 
ets 9 to the channel member 4. 
For the purpose of supporting the Wall tiles, 

members O are Secured at their lower ends to 
beam 2, as shown at and at intermediate 
points to columns 8 as shown at 2. Each of 
these members has suitably disposed shelves 3 
extending therefrom for engaging with certain of 
the fire bricks forming the wall and at other 
points the bricks can be tied to the members 
0 as shown at 5. The mounting and construc 

tion of the members 0 and the parts carried 
thereby constitute no part of the present inven 
tion. They are included in the present case 
merely for the purpose of showing a new and 
improved way of connecting the upper ends of 
the members to to the top structure. At 6 
there is shown a bracket adapted to be secured 
to the member 7 by one or more bolts and this 
bracket has a shelf 8 projecting therefrom for 
engagement with the adjacent bricks while an 
arm 9 is extended downwardly from the bracket 
and laps the upper end of the adjacent member 
0. It is tied to this member in any suitable 

nanner, as by means of a wire 20. The retainer 
members O and the tying devices or retainer 
casting 5, together with the shelves 3 and 8 
carry the entire load of the lining or wall made 
up of those fire brick 4 located above the shelves 
and by providing the bracket 6 with the offset 
depending arm 9, and leaving a space above 
the upper end of each of the members 0, said 
members are free to expand without causing 
distortion. This arrangement also allows for a 
circulation of air upwardly between the Sup 
ported fire brick 4 and the casing wall 3, this 
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air escaping outwardly through suitably located 
openings in the wall 3 one of which has been 
indicated at 2. 

Secured to the bottom of the beams and 2 
are nose castings each of which includes a top 
or attaching plate 22 bolted or otherwise attached 
to the beams and a depending web 23 provided 
with suitably spaced apertures 24 for the recep 
tion of the hooked upper ends 25 of hanger rods 
26. These hanger rods are adapted to be posi 
tioned substantially radially along the sides of 
the web and, during installation, can be held in 
position by engaging in recessed ears 27 which 
extend laterally from the Web as shown particu 
larly in Figure 4. The hangers are employed to 
connect to the casting 23 those tiles constituting 
the rounded nose portions of the arch and which 
are adapted to curve downwardly and laterally 
away from the lower fire bricks f4 heretofore 
referred to. Each tile used at the nose is made 
of interfitting sections 28 and 28' the meeting 
faces of which are formed with projecting lugs 
29 adapted to be seated in corresponding recesses 
30. The reason for making the tiles at the nose 
in two interfitting sections instead of in One 
piece is to bring them within the maximum width 
allowed under good ceramic practice. The meet 
ing faces are also provided, near their upper ends, 75 thereabove, 
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with matching grooves 3 which cooperate to 
form an opening the upper wall of which is re 
cessed to provide parallel channels 32, 33 and 
34. The side channels 32 and 33 are located 
within the respective sections 28 and 28' while 
the channel 34 is bisected by the meeting faces 
of the two sections and cooperates with chan 
nels 32 and 33 to define depending wedge-shaped 
portions 34. It will be noted that the bottom 
walls of the grooves 3 converge downwardly so 
that the opening formed by the matching grooves 
is thus provided with a V-shaped bottom or recess. 
As shown particularly in Figure 4 several tiles 

can be connected to each hanger rod 26. For 
example the hanger rod can be formed with a 
hook 35 extended through a yoke 36 at the cen 
ter of a longitudinally channelled hanger bar 37. 
This bar is so proportioned, in the structure illus 
trated, as to extend through four tiles, two being 
located at each side of the offset center or yoke 
36 so that the four tiles thus will be balanced. 
Those tiles nearest yoke 36 can be cut away or 
recessed as at 38 to permit the yoke 36 to extend 
between them. 
When bar 3 is seated within the matching 

grooves 3 of the sections of the four engaged 
tiles, the side edges of the bar are seated within 
the respective recesses or channels 32 and 33 so 
that the two sections of the tile are thus held 
together and should one of them break, the other 
would be properly supported. Consequently the 
channeled bar forms a tie between the wedging 
portions 34 engaging the same, thereby resisting 
Separation of the tile whether the tile is made of 
Separate sections as in Figure 7 or is in one piece, 
as hereinafter explained. 
The hanger rods 26 are placed at opposite sides 

of the Web 23 alternately so that the rows of tiles 
Supported by the staggered hangers will likewise 
be staggered to provide staggered joints between 
them. This tends to prevent fire clay mortar 
from falling out of the joints. By referring to 
Figure 1 it will be noted that the two pairs of 
sectional tiles 28 and 28' forming the bottom 
part of the nose portion of the arch are posi 
tioned at opposite sides of the center of gravity 
So that one pair is balanced against the other. 
The remaining or inner pair of sectional tiles 28 
and 28 extends upwardly from shelf 39 to the 
lower fire brick 4 positioned below the lower shelf 
3 and are out of balance. 
The transmission of thrust from the bricks 4 

to the lower sectional tiles 28 and 28’ can be 
eliminated by interposing a shelf 39 as shown in 
Figure 1. This shelf, as illustrated in Figure 3, 
has a longitudinal slot 40 whereby one end of the 
shelf can straddle the adjacent portion of the 
web. 23. While in position astride the web, the 
lower end of the shelf is swung downwardly 
whereupon the upper or reduced end of the shelf, 
which is formed with thickened abutments 4, 
can exert an upward thrust against stop lugs 42 
on the web while supporting lugs 43 which de 
pend from the shelf can engage and lap ears 44 
extending laterally from the web 23 at its margin. 
Thus following the application of the shelf to the 
web, the lower end of the shelf can be sub 
jected to downward thrust from the tiles there 
above So that the parts 43 and 44 will be held in 
engagement and the upper end of the shelf will 
be maintained pressed against the stops 42. 
Thus accidental dislocation of the shelf is pre 
vented. As has already been stated, the shelves 
3 carry only the load of the bricks and tile 

Shelf 39, however, carries the load 
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imposed by the resultant of weight of tile sec 
tions 28 and 28. The brick located below the 
lower shelf 3 rests on the end or upper tile sec 
tion 28. The bars 37 extending through the tile 
and the hangers supporting them react radially, 
thereby preventing application of an unbalanced 
load to the two lower pairs of sectional tiles 28 
and 28' which are positioned below shelf 39 and 

3 
On a vertical plane passing through the approxi 

which forms the ninety degree angle of the radial 
refractory facing. These lower tile are located 
on both sides of a vertical line intersecting the 
center of the central portion of the arch nose. 
The inclined portion of the arch is lined with 

tiles of special design to meet the locations to be 
occupied by them and for the purpose of main 
taining a balance when in proper position. These 
tiles of different shapes are shown at 45 and 46 
in Figure 1. As they are not located at the nose, 
it is not necessary to make them of two pieces 
as are the tiles 28, although they can be made in 
that way if found more desirable and can be 
formed with or without lugs such as 29 and 30. 
Each of these tiles, if in One piece, is formed with 
an opening 47 corresponding in shape with the 
opening defined by the grooves 3 and as has 
been described in connection with the tiles 28, it 
is possible, to use a channelled hanger bar such 
as shown at 37 which is seated in the spaced 
channels at the top of the opening 47 'so as to 
be seated in the tile at each side of its vertical 
transverse center. It is preferred to mount two 
tiles on each end portion of the hanger bar but 
obviously this number can be reduced or in 
creased according to the conditions present, 
The different hanger bars are supported by the 
hooked lower ends 48 of hanger rods 49 the up 
per ends of which are hooked over supporting 
beams 50 forming a part of the framework of 
the furnace. In every case the center of gravity 
is located in a line extending from the point of 
contact of the top of beam 50 with the upper 
hook on the hanger, downwardly through the 
point of contact between hook 48 and bar 37 and 
as the tiles are hung from their bars 37 in perfect 
balance, they will not exert side thrust one 
against the other when properly located and sus 
pended. Where the tiles are arranged horizon 
tally to form the top of the arch as indicated for 
example, at 5 in Figure 1, they can be made 
symmetrical, the openings 52 therein correspond 
ing in shape to the openings formed by the 
matching grooves 3. It will be noted that the 
tile 45 are not supported by or held in allinement 
by the adjacent tile 28 but hangs in perfect bal 
ance from hanger 49. 
A suitable sealing medium Such as indicated 

generally at 53 can be located between the tiles 
wherever it is desired to make a reasonably gas 
tight connection. 

It will be noted that in every instance where 
a tile is not made in sections, it is weakened 
along a vertical plane passing through its ap 
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proximate center of gravity, which plane also 
bisects the opening through the tile. This weak 
ening is done by forming the intermediate chan 
nel in each tile corresponding with channel 34. 
One of these intermediate channels in a One 
piece tile has been indicated at 54 in Figure 9. 
It will also be noted that the top of each tile is 
shaped to form an angular recess 55 in vertical 
alignment with the intermediate channel 34 or 
54, and the lower part of the opening is shaped 
by converging surfaces forming a V-shaped angle 
or recess 54 in the lower corner so as to induce 
cracking, should the tile be overstressed, to occur 
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mate center of gravity of the tile. This weaken 
ing on the above described plane may be further 
accomplished by providing a vertical groove 55' 
in the face of either one, or both, sides of the tile 
to reduce the thickness of the tile and concen 
trate stresses along said vertical plane. Thus 
each tile is weakened along a vertical plane pass 
ing through its approximate center of gravity. 
Therefore, should the tile beinadvertently sub 
jected to strains which would break it, it natu 
rally would fracture along the plane of least re 
sistance which would be along said vertical plane. 
In some cases it may be desirable to make the 
tile in sections divided along said vertical plane. 
Consequently the tile after thus being parted 
would still be held in place because each of the 
sections of the broken tile would be engaged and 
supported by one side portion of the hanger bar. 

Instead of providing a single hanger bar for 
holding four tiles as heretofore explained, each 
hanger, as shown in Figure 5, can beformed with 
a hooked lower end 56 adapted to extend loosely 
through the upper ends of arcuate arms. 57 ex 
tending laterally and downwardly from each 
other and each terminating in a short hanger 
bar 58 proportioned to hold only two tiles. By 
providing this double hanger arrangement, how 
ever, the four tiles can be suspended from one 
hanger 59 although two hanger bars are used. 
Importance is attached to the fact that the 

present invention includes refractory tiles of 
special configurations and the particular means 
employed for supporting them permits the pro 
duction of an undersurface conforming to the 
contour of the furnace roof required. - These 
tiles, while shown and described as assembled in 
units of four, obviously can be suspended singly 
or in any number to a unit, according to the re 
quirement and while tiles of certain shapes have 
been illustrated, obviously these shapes can be 
varied. It is merely essential that, wherever pos 
sible, the tiles be so suspended as to be balanced 
so that the side thrust from tile to tile will be 
avoided. & - 

It has been the experience of all users of vari 
ous makes and styles of flat suspended arches, 
that the majority of the maintenance expense is 
due to the fact that operating conditions fre 
quently occur which cause the tile to crack down 
its center directly below the supporting means. 
By providing tiles with the peculiarly shaped 
openings herein described and with the peculiar 
ly shaped hanger bars seated in the upper por 
tions of the openings at the sides thereof, each 
tile, if fractured along a plane at the center 
thereof as stated, thus being divided into two 
parts, will remain supported because each of the 
two parts will be engaged and held by the hanger 
bar. As has heretofore been stated the tiles, in 
the present case, are purposely weakened along 
their vertical center planes, both by the central 
depression in the top of the tile, the central top 
groove and sharp lower corner in the opening . 
through the tile, and by groove 55 in either, or 
both, faces of the tile, at the extremities of the 
opening extending vertically along the plane in 
which the center of gravity of the tile is located, 
So that breaking of the tile along this plane is 
assured, if fracture is to occur. While the tiles 
have purposely been weakened to insure crack 
ing along the planes stated, they are not in fact 
rendered less efficient. On the contrary the 
danger of cracking is reduced because of the lo 
cation of the hanger bars where they contact 

  



4. 
with the tiles at opposite sides of their centers. 
This results in wedging of portions of each tile 
into the hanger bar and a resultant tendency to 
resist Cracking. 
A further advantage resulting from the sus 

pension of the tiles so that they are substantial 
ly balanced to overcome side thrust, is found in 
the fact that where a seal or expansion joint 
such as 53 is employed, as well as where the ce 
ment is provided in the joints between the tiles, 
a small but continuous pressure between the 
tiles is produced by locating the top of the hang 
er rods 49 suspending a row of tile 46 adjacent 
to a seal 53 slightly nearer the vertical center 
line of the next row of tile away from Seal 53 
than the distance between the vertical center 
lines of these two rows of tile, causing them to be 
held close together at the joints between these 
rows at all times. The intensity of this reaction 
increases as the length of the arch increases 
due to expansion resulting from temperature 
rise, but at no time will the tiles hang free with 
the possibility of adjacent surfaces of the two 
tiles separating. Because of the maintenance 
of close contact between the titles in the struc 
ture herein disclosed, gas-tight joints are pro 
duced because the fire clay or other material 
filling the joints will not fall out of place. Fur 
thermore the tiles, when suspended as described, 
will return to their original positions when the 
arch cools, however slight their movement under 
temperature rises may have been. 
By providing the special assembly for the arch 

nose, the units can readily be removed and re placed independently, 
against displacement those tiles between it and 
the wall. 
The wall top construction which has been ill 

lustrated in Figure 1 allows for considerable 
flexibility of design and the proper use of steel 
members because the horizontal channels can be 
chosen of the proper section to give suitable 
resistance against inward movement of the col 
umn top and the vertical channel can be chosen 
of the proper size to provide beam strength suit 
able for the load it is to carry Over the maximum 
span encountered. The casting or bracket 6 
will fit any vertical channel used with any com 
bination of horizontal channels and can be 
mounted with a single bolt. The assembly is 
quite simple but nevertheless very efficient and, 
as before stated, is advantageous because of the 
flexibility of design permitted. 
What is claimed is: 
1. In a furnace construction a One-piece re 

fractory tile having an opening therethrough, 
said tile having an angular recess and a channel 
in opposed portions of the opening and a recess 
in its top, said angular recess, channel and top 
recess being positioned along a plane extending 
through the center of gravity of the tile, and 
means extending through the opening for Sup 
porting the tile, said means and tile having co 
operating interfitting portions at opposite sides 
of said plane for supporting the separate por 
tions of the tile when broken. 

2. In a furnace construction a one-piece re 
fractory tile having an opening therethrough, 
said tile having an angular recess and a channel 
in opposed portions of the opening and a recess 
in its top, said angular recess, channel and top 
recess being positioned in a vertical plane ex 
tending through the center of gravity of the tie, 
and a hanger bar detachably seated in the open 
ing and positioned for supporting the separated 

the shelf 39 holding : 
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portions of the tile when broken apart, the wall 
of said opening having recesses at opposite sides 
of the vertical plane extending through the cen 
ter of gravity of the tile for receiving opposed 
portions of the hanger bar. 

3. In a furnace construction a one-piece re 
fractory tile having an opening therethrough, 
said tile having an angular recess and a channel 
in opposed portions of the opening and a recess 
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in its top, said angular recess, channel and top 
recess being positioned in a vertical plane ex 
tending through the center of gravity of the tile, 
a channeled hanger bar extending through the 
opening and positioned to constitute the sole 
means for supporting the separated portions of 
the tile when broken, said tile having portions 
positioned to wedge into the bar at opposite sides 
of the said vertical plane while the tile is sus pended by the bar. 

4. In a furnace construction a one-piece re 
fractory tile having an opening therethrough, 
said tile having an angular recess and a channel 
in opposed portions of the opening and a recess 
in its top, said angular recess, channel and top 
recess being positioned in a vertical plane ex 
tending through the center of gravity of the tile, 
the wall of the opening in the tile defining side 
top channels and wedge-shaped portions depend 
ing between the side and inverted central chan 
nels, and a channelled hanger bar removably 
seated in the opening and positioned to consti 
tute the sole means for supporting the respective 
side portions of the tile, the side portions of said 
bar being seated in the side channels and said 
Wedge-shaped portions of the tile being wedged 
within the bar when the tile is supported by the 
bar. - 

5. In a furnace construction a one-piece re 
fractory tile having an opening therethrough, 
Said tile having an angular recess and a channel 
in opposed portions of the opening and a recess 
in its top, said angular recess, channel and top 
recess being positioned in a vertical plane ex 

5) 

tending through the center of gravity of the tile, 
the wall of the opening in the tile defining side 
top channels and wedge-shaped portions depend 
ing between the side and inverted central chan 
nels, and a channelled hanger bar removably 
seated in the opening and positioned to consti 
tute the sole means for supporting the respective 
side portions of the tile, the side portions of said 
bar being Seated in the side channels and said 
wedge-shaped portions of the tile being wedged 
within the bar when the tile is supported by the 
bar, the side channels and the wedge shaped por 
tions being located at Opposite sides respectively 
of the said plane. 

6. In a furnace construction an arch unit in 
cluding separate contacting one-piece tiles hav 
ing alining openings closed at the top and sides 
and weakening grooves bisecting the openings in 
the tiles, there being wedging portions in the top 
portion of the opening in each tile and located 
at opposite sides of the weakening grooves, said 
tiles being spaced apart above the openings, a 
hanger extending between the spaced portions 
of the tiles, and a hanger bar carried by the 
hanger and projecting into the openings, said 
bar constituting a tie and said projecting por 
tions being wedged within the bar thereby co 
operating with the bar to strengthen the tile 
against breaking along the weakening grooves 
and for holding the parts of the tile together in 

75 the event of breakage along said grooves. 7. In a furnace construction an arch unit in 
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cluding separate contacting one-piece tiles hav 
ingalining openings, each closed at the top and 
sides, the closed tops of the tiles being spaced 
apart above the openings, a hanger extending 
between the spaced portions of the tiles, and a 
hanger bar carried by the hanger and projecting 
into the openings, said bar constituting a tie, the 
upper portions of the walls of the openings de 
fining side and intermediate channels in each 
tile and spaced depending wedging portions, the 
sides of the bar being seated in the side channels 
and the wedging portions being seated in the bar, 
said bar cooperating with the wedging portions 
to tie them together and resist separation of the 
tile along a line intersecting the opening and 
also to hold together the parts of the tile if sep 
arated along said line. 

8. In a furnace construction, an inclined arch 

s 
on said casting against swinging movement in a 
downward direction, hanger bars detachably en 

() 
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wall comprising a plurality of units each includ-, 
ing a hanger bar, and a set of one-piece, tiles 
symmetrical and unsymmetrical respectively with 
respect to vertical lines through their centers 
of gravity, said tiles being suspended from the 
hanger bar and each being substantially 
balanced, the tiles of each unit being positioned 
for contact with the corresponding tiles of the 
next adjoining unit without transmitting thrust 
thereto and the bottom surfaces of the titles of 
all of the units being shaped to define a pre 
determined arch contour other than horizontal 
or vertical while the units are supported in 
balanced position. 

9. In a furnace construction a suspended arch 
including a nose casting, a beam supporting the 
same thereunder, a shelf straddling and extend 
ing radially from the casting, cooperating means 
on the casting and shelf for holding said shelf 
against longitudinal movement and providing a 
fulcrum for the shelf, cooperating means on the 
shelf and casting for holding the shelf against 
downward movement on said fulcrum when sub 
jected to a load at its outer end, a hanger extend 
ing from the casting, a hanger bar carried there 
by and a tile unit having an opening therethrough 
in which the hanger bar is seated, said shelf 
being positioned to extend under the greater por 
tion of the hanger-supported tiles thereabove 
and receive the unbalanced weight thereof. 

10. In a furnace construction a suspended arch 
including a nose casting, a beam supporting the 
same thereunder, a shelf straddling the casting, 
cooperating means on the casting and shelf for 
holding said shelf against longitudinal movement 

gaged by the respective hangers and mounted 
for partial rotation relative thereto, wall tiles, 
tile units supported by the respective hanger 
bars shaped to define an inclined bottom surface 
merging into a rounded nose, those tile units 
defining the inclined surface being balanced to 
eliminate side thrust against each other and 
against the tiles of the nose, tiles connected to 
the casting and interposed between the wall tiles 
and the said tiles of the nose, and a shelf posi 
tioned to relieve the said tiles of the nose from 
thrust by the interposed tiles and the wall tiles 
thereon. 12. In a furnace construction a nose structure 
including a top plate, a depending apertured Web, 
tile supporting hangers detachably seated in the 
web and extending outwardly therefrom at oppo 
site sides respectively, means for holding the 
hangers against downward swinging movement 
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under the weight of the engaged tiles, and means 
for limiting the downward swinging movement of 
said hanger-supported tiles relative to their 
hangers, said means including a detachable shelf, 
straddling the web, means on the web for sup 
porting the shelf against downward swinging 
movement at its free end, and means. On the 
shelf and cooperating with the web for holding 
the shelf against sliding movement while sup 
ported by the web. 

13. In a furnace construction a suspended re 
fractory arch including a horizontal portion, an 
inclined portion and a nose portion formed of 
refractory tile units, the inclined portion com 
prising symmetrical and asymmetrical units, and 
means for suspending the tile units of the hori 
ZOntal and inclined portions in normally balanced 
positions to prevent lateral thrust of one unit 
against another, said units of the inclined portion 
cooperating to present a smooth inclined lower 
surface, merging into a rounded lower surface 
formed by the units of the nose portion. 

14. In a furnace construction an arch unit in 
cluding a hanger rod, diverging arms pivotally 
connected thereto, channelled bars carried by the 
respective arms and a pair. of contacting tiles 

and providing a fulcrum for the shelf, cooperat 
ing means on the shelf and casting for holding : 
the shelf against movement in one direction on 
said fulcrum when subjected to a load at its outer 
end, and a tile unit suspended from the casting 
and bearing downwardly on the shelf, said unit 
including a hanger detachably engaging and ex 
tending outwardly from the casting, a channelled 
hanger bar engaged and supported by the hanger, 
and tiles mounted on the bar, each tile having 
an opening extending therethrough provided with 
side and intermediate channels in the wall of the opening and with wedging portions extending 
into the hanger bar, each tile being separable 
along a line bisecting the opening and extending 
between the wedging means. 

11. In a furnace construction a suspended arch 
including beams, a supporting structure therefor, 
a nose casting carried by the supporting structure, 
hangers depending from and detachably engag 
ing the beams and nose casting respectively, 
means on the nose casting for holding the hangers 
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mounted on each bar, the tiles of each pair hav 
ing spaced portions for the reception of an arm 
therebetween and said tiles having allining open 
ings in which the bar is seated, one title of each 
pair normally contacting with One of the titles 
of the other pair. 

15. In a furnace construction a one-piece re 
fractory tile having an opening therethrough, the 
wall of the opening defining inverted side and 
intermediate channels and laterally spaced 
wedge-shaped portions depending between the 
channels, said tile including means for insuring 
separation of the tile substantially along a plane 
intersecting the intermediate channel and ex 
tending between the wedge-shaped portions. 

16. In a furnace construction a suspended arch 
including a transverse supporting beam, an aper 
tured nose casting secured to and depending 
from the beam, separate diverging hangers de 
tachably engaged in the apertured nose casting 
and extending therebeyond, a hanger bar en 
gaged by one of the diverging hangers, one-piece 
refractory tiles having bar-receiving openings 
and mounted on the hanger bar, another hanger 
bar engaged by another, one of the diverging 
hangers, refractory tiles having bar-receiving 
openings and mounted on the latter hanger bar, 
the tiles on one bar being balanced against the 
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tiles on the other bar, and means for holding the 
separate hangers against swinging movement 
toward each other while supporting the bars and 
tiles. 

17. In a furnace construction wall brick con 
stituting an upwardly extending wall, tile units 
positioned to form a suspended refractory arch 
including a horizontal portion and an inclined 
portion, the inclined portion of the arch con 
prising symmetrical and asymmetrical units, and 
a nose portion, said nose portion comprising 
lower tile units balanced one against the other 
and end tile units interposed between the lower 
balanced tile units and the lower end of the wall, 
and means for suspending the tile units of the 
horizontal and inclined portions in normally bal 
anced positions to prevent lateral thrust of one 
tile unit against another tile unit, said tile units 
of the inclined portion Cooperating to present 
a smooth inclined lower surface merging into a 
rounded lower surface formed by the tile units 
of the nose portion, a nose casting, means de 
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tachably connected to the casting for supporting 
the nose tile units, and a shelf extending be 
tween the balanced lower tile units of the nose 
portion and the said end tile units thereof to 
relieve said lower balanced tile units from the 
weight of the end tile units of the nose portion 
and the weight of the wall brick bearing thereon. 

18. In a furnace construction a refractory tile 
having an opening therethrough and a recess in 
its top, said recess having downwardly converg 
ing side walls, the bottom of the opening being 
tapered downwardly and forming an angle, the 
top of Said opening being formed to provide an 
intermediate channel and side channels, the in 
termediate channel being closed at the top and 
in line with said recess and angle, the upper 
end walls of said side channels constituting sup 
port-engaging seats, said intermediate and side 
channels defining wedge-shaped portions con 
stituting support-engaging means. 

SAMUEL HERBERTLANYON. 


