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This invention relates to furnace con 
struction, and pertains particularly to the 
construction of furnace walls having por 
tions built up of firebrick or refractory tiles 

is arranged to form portions of the heat-re 
sistant closure of the furnace. 
The present improvements find particular 

applicability in furnace constructions, or 
portions of furnaces, wherein the wall is to not subjected to extremely high tempera: 
tures, and whereinitis desirable that the wall be particularly effective in preventing trans mission of heat through it. 

. . . In various types of boiler furnaces, tube 
is stills, and the like, it is desirable to have a 

large area of heat exchange surface afforded 
by tubes arranged in rather close association with the encasing or gas-confining wall por 
tions of the furnace, said tubes being con 20 nected in the boiler sy 
plied with water or other heat-absorbing 
fluid, and being also disposed in intimate 
association with the combustion zone of the 
furnace. Mercury boilers of recently devel 25 oped types represent another example of such 
furnace arrangements. . . . . . . . 

O Due to the close association of these heat absorbing tubes with the furnace wallpor 
tions, the latter are not subjected to exces 

30 sively high temperatures, and this nakes it 
possible to effect heat savings by effectively 
insulating the walls externally. In such 
cases the refractory portion of the wallma 
be comparatively thin (2% to 44, inches 

35 as compared with refractory, thicknesses show in the accompanying drawings forming requisite for furnace constructions wherein 
the wall refractories are subjected to quite high temperaturés and rapid slagging... 

In order to avail of these possibilities as 
40 to thinness of refractories and wall insula 

tion, however, it is necessary that the refrac 
tories be safeguarded from other destructive 
influences to which they are subjected and 
which are contributive to failures of the type. 45 usually referred to as spalling. 
A general object of the present invention 

is the provision of a furnace wall construc 
tion particularly adapted to the use of thin 
refractories and effective heat insulation. 

50. Another object is the provision of such a 

turally, and which can be entirely assembled 

system and being sup 

bodied, but it is to be understood that these 

wall construction particularly adapted to be 
assembled in close association with furnace . 
parts such as heat exchange tubes, yet which 
may be entirely E. thereof struc 
and disassembled, or repaired or replaced in 
part, entirely from the outside of the fur 
nace and without interference with or from 
the associated tubes or boiler parts. 
Yet another object is the provision of such 

a wall construction wherein the refractories are effectively safeguarded against influ 
ences which are productive of spalling. 
Aparticular object is the provision of an 

insulated thin refractory wall structure in 
which the component elements, the refrac tories particularly, are definitely retained in . position, yet susceptible of removal with fa 

65 

cility, when desired. . . . . . . . . 
Yet another object is the provision of E. ro. 

a wall structure which may be made tight , against air or gas leakage. . . - 
Another object is the provision of a wall 

structure wherein comparatively thin re 
fractories are p in such fashion as 
to form a tight wall and are effectively re 
tained in position without being subjected to disadvantageous weight or pressure, 
Other and further objects will be pointed out or indicated hereinafter 6F or will be ap-80 parent to one skilled in the E. an 

understanding of the invention or its emi ployment in use. . . . . 
For aid in explanation of the invention I 

a part of this specification certain forms in 
which the invention may be structurally em 
are presented merely by way of illustration 
and are not to be accorded any interpreta 
tion calculated to limit the appended claims 
short of the true and most comprehensive 
scope of the invention in the art, as recog 
nize that the invention may be embodied in 9s 
other forms differing in various particulars 
from the illustrative embodiments herein 
illustrated and described. , In the drawings, 

Fig. is a detail of furnace wall construc-10 

  



tion in the nature of a part sectional eleva 
tion taken transversely of the wall; 

Fig. 2 is in the nature of a part elevational 
view looking at the inner or furnace cham 
ber side of the wall; - 
. Fig. 3 is a part sectional elevational view 

O 

S 

of a modified form; 
Fig. 4 is a similar part sectional eleva 

tional view of a second modified form; 
Fig. 5 is a part sectional elevational view 

of a third modified form; 
Fig. 6 is a part sectional elevational view 

of a fourth modified form; and 
Fig. 7 is a part elevational view, looking 

at the inner or furnace chamber side of a wall 
constructed as shown in Fig. 5. 

Described generally, the invention contem 
plates a furnace wall structure wherein an 
external metallic framework is employed to 
support the refractories which form the heat 
resisting wall, as well as the heat-insulating 
material which may be employed, when de 
the refractories. 
sired, as an external covering or lagging for 

The wall refractories are 
supported on, and in spaced relationship to, 
this frame by supporting members which 
are qualified to resist heat and which are 

30 
adapted to support the refractories individ 
ually or independently one above another in 
the desired association, so as to accommo date their expansion under heating and pre 
vent their falling into the furnace. The ar 

60 

rangement of the frame and supporting 
members and refractories is such that any 
of the latter may be removed and replaced 
from the outside of the furnace and without 
requiring the dismounting of tubes or the 
like which may be more or less intimately 
associated with the inner surfaces of the 
refractories. - - - . 
The invention will be most quickly under 

stood in detail from the illustrative embodi 
ments shown in the drawings and now to 
be described. 

In the construction illustrated in Figs.1 
and 2 the reference numeral 10 designates 
one of a series of metallic frame members 
in the nature of I-beams or the like, which are disposed upright in collaterally spaced 
relationship along the outer side of the fur 
nace wall. These function as upright or 
column members and constitute the princi 
pal load-carrying elements of the wall struc 
ture. They are suitably secured in the de 
sired spaced and parallel relationship, and 
serve to support transverse members 11, pref 
erably made of cast iron or similar rigid 
heat-resistant material, and are secured to 
the members by suitable bolt connection or 
the like 12. The transverse members 11 are 
thus supported on the columns in generally 
horizontal position and spaced apart one 
above another. They have upstanding flange 
portions and transverse flange portions, the 
former serving as parts for the retentive en 

the tile. The face 16 terminates at a 
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gagement of the hooks 14 of the tile engag 
ing members 15, and the horizontal flange 
portions serving as abutments for said tile 
engaging members. The tile engaging mem 
bers 15 are in the nature of small brackets 
of heat-resistant metal, such as castiron, each having an inwardly extending arm.15 ter 
minating with an upwardly presented flange 
or lug 15 and a downwardly presented 
flange or lug 15°. When hooked over the 
upstanding flange and abutted against the 
transverse flange of one of the transverse 
members 11, the tile engaging members are 
maintained with their arms 15 in approxi 
mately horizontal position and with the ter 
minal flanges 15 and 15 spaced a substan 
tial distance from the transverse member, 
When so supported on the transverse mem. 
ber, the tile engaging members may be slid 
longitudinally on the latter. 
The tiles 16 are made of suitable refractory 

material, such as fire clay, and are of uniform 
size and form. Their inner and outer faces preferably are parallel, and their upper and 
lower edges have the parallel faces 16 and 
16 which extend obliquely with respect to 
the inner face. The face 16 terminates at an 
upstanding ledge or shoulder portion 16°, 
which preferably extends the full width of 

groove 
or channel 16 which preferably extends the 

O 
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full width of the tile and forms an offset or 
overhanging ledge 16 at the outer portion of 
the lower edge of the tile. 
The height of the tile and the spacing of 

the transverse members 11 are such that the 
vertical distance between the arms 15 of 
superjacent tile engaging members will ac 
commodate the tile dimension from the top of 
the ledge. 16° to the bottom of the ledge 16 

00 

OS 

with a clearance. Consequently, a tile may be inserted, between superjacent tile engaging 
members, lower edge first and from the outer 
side of the structure, and its ledge 16' brought 
to rest upon the lower tile engaging member, 
and then the upper end of the tile may be 
rocked inwardly toward the furnace chamber 
until it comes.into abutment with the de 
pending flange, or 
engaging member. Thus the tile is main 

O 

lug 15 of the upper tile 
15 

tained in the position illustrated in Fig. 1, 
resting on the lower tile engaging member 
and held by the upper tile engaging member 
against falling inwardly. The upstanding. 
lug or flange 15 of the lower tile engaging 
member seats in the groove which is along 
side the ledge 16°, and maintains the tile 

- ". . . leo 

against sliding inwardly off of that tile en- ' 
gaging member. The weight of the tile tends 
to maintain it in the position described. In 
this position, the upper face of the upper 
ledge 16 is spaced some distance below the 
inwardly extending arm of the upper tile en 
gaging member, thus accommodating ther 
mal expansion of the tile. In instances where 

25 
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the tiles are sufficiently narrow, a single one 
of the tile engaging members may be em 
ployed for the support of each tile, and in 
cases in which the tiles are wide, two or more 

is of the tile engaging members may be em 
ployed for the support of each tile. The ver 
tical spacing of the tile engaging members 
should be such that a small clearance is al 
lowed between the oblique faces of super 

lojacent tiles, and this space is filled with a 
suitable refractory material which is effective 
to seal the joint. Fire clay may be used for 
this purpose, same being applied to the 
oblique faces of the tiles as they are placed in 

ls the structure. 
For the purpose of further sealing the 

wall, it may be desirable to apply to the outer 
faces of the tiles, after they have been assem 
bled in the structure, a thin coating of plastic 

20 heat insulating or refractory material, as 
indicated at 17. Then, outside of this may be 
applied a layer of insulating material 18, of 
E. desired thickness. The application of 
these exterior coverings may be made quite 

25 effectively, as each tile is definitely held 
against displacement into the furnace cham 
ber, and hence can sustain the pressure nec 
essary for the application of the external 
sheathing material which may be either of 

30 plastic nature or otherwise. 
In the modified form of construction illus 

trated in Fig. 3, the parts correspond in gen 
eral to those of the first form described, but 
with the exception that the tile engaging 

35 members do not have a depending flange for 
E; with the upper portion of the subjacent tile. In this form the upper ledge 

of the lower tile abuts a rearward face of the 
superjacent tile, and thus the lower tile is 

40 d against swinging into the furnace cham 
T. " . . 

In the modified form illustrated in Fig. 4, 
the parts correspond in general to the parts 
above described, but the tile, grooves which 

45 receive the tile engaging members afe spaced 
somewhat above their lower ends. 
In the modified construction illustrated in 

Fig. 5, the transverse members 11’ are spaced 
away from the columns 10 by means of spac 

50 ing members 19, so that their lower flanges 
are in a position where they function as the 
supports for the tiles. To retain the tiles 
from sliding inwardly off of the flanges, the 
latter are provided with upstanding mar 

55 ginal portions 11 adapted to seat in the un 
dercut lower marginal groove of the tiles. 
The tile engaging members 20 have upstand 
ing flange portions 20 and 20 adapted to 
engage opposite faces of the transverse mem 

60 bers 11, and depending lugs or flanges. 20 
adapted to engage in the upper marginal, 
groove of the subjacent tile and retain the 
ly. The tile engaging members 20 are slid 
able along the transverse members 11, and 

v. 
w 

which it is desired to remove. tile against toppling outwardly or inward 

3 

after the subjecent tile has been placed in 
proper position, the engaging member or 
members 20 therefor are applied to the trans 
verse member 11 to one side of the tile, and 
then slid laterally into the top groove of the 
tile, thus establishing the holding connection 
between the transverse member and the up 
per end of the tile. The engaging member 
20 thus rests on the top of the tile, and ac 
commodates vertical expansion of the tile by 
virtue of the fact that it can slide upwardly 
on the transverse member 11. When it is 
desired to remove the tile, the engaging mem 
ber 20 is slid laterally into the groove of the 
adjacent tile, which thus frees the upper end 
of the first mentioned tile and permits it to be withdrawn. 
In the construction illustrated in Fig. 6, 

the transverse members 11' are likewise 
spaced from the column members 10 by 
spacers 19', and their inwardly presented 
flanges form supporting rests for the lower 
margins of the tiles, but they are not pro 
vided with the upstanding marginal ledges. 
The retaining members 20', however, have 
their flanges 20 of sufficient height to extend 

75 
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0. 

above the horizontal flange of the transverse 
member and to form a retaining lug to seat 
in the lower groove of the tile and thus re 
tain the lower edge of the tile against slid 
ing inwardly off of the transverse member. 
In other particulars the construction corre 
sponds to that illustrated in Fig. 5. In either 

05 

instance the meeting top, and bottom faces 
of the tiles may be oblique to the inner tile 
faces, as shown in Fig. 6, or perpendicular 
thereto, as shown in Fig. 5. In the various 
modified forms illustrated in Figs. 3 to 7 
inclusive, the column members 10 and sheath 
ing portions 17 and 18 may correspond to 
similar parts as above described with refer 
ence to the embodiment shown in Fig. 1. 

It will be ascertained from the foregoing 
that the present invention affords a construc 
tion wherein an effectively tight refractory 

00 

O 
wall may be provided and the respective re 
fractories definitely retained in the desired 
relationship in the structure without being 
dependent upon one another for support. It 
will also be observed that the construction 
provides for the accommodation of the ther 
mal expansion of the refractories in such 
fashion that injurious stresses, such as may 
contribute to spalling, are not imposed upon 
them. While the structure is exceedingly 
stable, even when quite thin refractories are 
used, it nevertheless permits the removal and 
replacement of any of the refractories en 
tirely from the outside of the structure and 
without involving the dismantling of any 
portions of the structure other than 
What I claim is: 
1. A furnace wall structure comprising, in 

combination, upright frame members spaced - 

- 

0. 
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4. 
apart from one another in a row, transverse 
members carried by said upright members 
and spaced apart one above another, refrac 
tory tiles supported by said transverse mem 
bers one above another and spaced apart from 
said upright members to form a furnace wall 
lining, said tiles having ledges at the outer 
portions of their upper and lower edges, 
and tile engaging members shiftably an 

10 chored on said transverse members and en 
gaging the tile ledges to retain the tiles 

5 

against displacementinwardly of the furnace 
chamber, the spacing of said transverse mem 
bers affording room between them permitting 
removal and insertion of the tiles from the 
outer side of the structure. . . . . 

2. A furnace wall structure comprising, in 
combination, upright frame members ar 
ranged in collaterally spaced relationship, 
transverse members carried by said upright 
members to one side thereof and spaced apart 
one above another, tile engaging members an 
chored on said transverse members and ex 
tending therefrom toward the inner side of 
the wall, said tile engaging members having 
lugs at their inner ends, refractory tiles sup 
ported by the transverse members one above 
another to form a furnace wall lining spaced 
from the upright frame members, said tiles 
having grooves at their lower margins and 
said lugs being engaged with said grooves to 
retain the lower portions of the tiles against 
displacement inwardly from the wall, said 
tiles having ledges on their upper margins 
for engagement with adjacent parts to retain 
the upper portions of the tiles against dis 
placement inwardly from the wall, the spac 
ing of said frame members and transverse 
members and the size of said tiles being such 
as to permit movement of the latter to and 
from assembled 
verse members. . 

3. A furnace wall structure comprising, in 
combination, upright frame members spaced 
apart collaterally, transverse members car 
ried by said frame members to one side there 
of, refractory tiles supported by the trans 
verse members one above another to form a 
furnace wall lining spaced from the upright 
members, said tiles having ledges at their up 
per and lower margins, and tile-retaining 
members movably anchored on the transverse 
members at spaced intervals longitudinally 
thereof, said tile-retaining members extend 
ing between superimposed tiles and engaging 
the ledges thereof to retain the tiles against 
displacement inwardly from the wall, the 
spacing of said transverse members and the 
size of said tiles being such as to permit in 
sertion and withdrawal of the latter entirely 
from the outside of the wall structure. 

4. Furnace wail structure comprising, in 
combination, upright frame members spaced 
apart collaterally, transverse members con 
nected to adjacent upright members and 

SO 

above another and supported by the trans 

position between the trans 
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spaced apart one above another, tile engaging 
members anchored on said transverse mem. 
bers and spaced apart from one anotherlon 
gitudinally thereof and extending therefrom 
toward the inner side of the wall, said tile en- 70 
gaging members having offset portions at 
their inner ends, and refractory tiles sup 
ported on said tile engaging members one 
above another and spaced apart from said 
frame members to form a refractory wall 
lining, said tiles having ledges at their lower 
margins engaging said offset portions of the 
tile engaging members to retain the tiles 
against displacement inwardly from the wall, 
the spacing of said transverse members being 

5 

such as to permit withdrawal of the tiles out wardly from the wall. 
5. A wall structure as specified in claim 4 

and wherein said tile engaging members are 
shiftable longitudinally of the transverse 
members into and out of engagement with the 
tile ledges. . 

6. Furnace wall structure comprising, in 
combination, upright frame members, trans 
verse members connected to adjacent upright 
members at one side thereof and disposed one 
above another, refractory tiles arranged one 
verse members to form a refractory wall lin 
ing spaced from the upright members, said 
tiles having grooves in their upper and lower. 
margins, and tile engaging members an- : 
chored on the transverse members and shift 
able longitudinally thereof and engaged in 
said grooves to retain the tiles against dis 
placement inwardly from the wall, said tile 
engaging members being disengageable from . 
the tile grooves by movement longitudinally 
of the transverse members and the tiles there 
upon being movable outwardly from the wall 
between the latter. 

7. Furnace wall structure comprising, in 
combination, upright frame members, trans 
verse members connected to adjacent upright 
members and disposed one above another at 
one side thereof, said transverse members 
having dges extending toward the inner 
side of the wall, refractory tiles supported on . 
said ledges one above another to form a fur 
nace wall lining spaced from the upright 
members, and tile engaging members an 
chored on said transverse members and shift 
able longitudinally thereof, said tile engag 
ing members having engagement with mar 
ginal portions of the tiles to retain them 
against displacement inwardly from the wall. 

8. Furnace wall structure comprising, in 
combination, upright frame members spaced 
apart collaterally, transverse members con 
nected to adjacent upright members at one 
side of the latter and spaced apart one above 
another, refractory tiles arranged in courses 
one above another to form a furnace wa lin 
ing spaced apart from the upright frame 
members, respective couises of said tiles be 
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ing carried by respective transverse members, 
tile engaging members anchored on the trans 
verse members and extending between the 
courses and engaging the tiles to retain them 
against displacementinwardly from the wall, 
and heat-insulating material arranged as an 
external sheathing for the tiles between them 
and the upright frame members. 

9. Furnace wall structure comprising, in 
combination, upright frame members ar ranged in collaterally spaced relationship, 
transverse members connected to adjacent up 
E. members and disposed one. above an 
other, tile engaging members anchored on 
said transverse members and extending there 
from toward the inner side of the wall, re 
fractory tiles supported on said tile eggg w 
members one above another to form a refrac 
tory wall lining spaced apart from said up 
right members and said transverse members, said tile engaging members terminating short 
of the inner side of said lining and having 
engagement, with the tiles to retain them against displacementinwardly from the wall, 
and heat-insulating material applied to the 
outer faces of said tiles to form a sheathing 
betweenthem and said upright and transverse members. 
Intestimony whereof I have hereunto sub 

scribed my name. RAYMONDD. FOLTZ. 
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