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20 Claims. (C. 50-429) 

This invention relates to wall structures and particu 
larly, to an improved refractory block ortile construction 
and assembly therefor. A more specific phase of the in 
vention deals with an interlocking or chain type of hung 
wall that may be employed as a baffle or curtain wall, a 
door lintel or an end wall of a furnace construction. 

Prior to my invention there have been two general types 
of hung curtain walls. In one, the wall is made up of 
symmetrical or substantially like-shaped full length I 
beam tiles which interfit sidewise with each other by 
means of their upper and lower flanges. The disadvan 
tage of this type is that there is no practical way of ob 
taining enough pressure from the ends of the tiles to 
keep them firmly meshed. In this connection, it may be 
noted that the tiles extend fully endwise of the width of 
the wall. As a result, there is a tendency for failure, par 
ticularly on larger jobs, by reason of the lack of means 
to keep them firmly meshed. This type of tile, however, 
has the advantage that it can be formed from its sides, 
since there is no undercutting involved. 

In a second type of construction, as in the first type, 
the tile members are of the same construction and interfit 
sidewise of the wall, but have flanges that are under-cut 
so as to provide an interlocking relationship. This type 
of tile, however, must be made, as a result of the under 
cutting, by press-forming it from its ends, with the result 
that the tile or block is relatively weak and does not stand 
up well in service. The tile or block of both types of 
constructions are of an I-beam shape, except that the tile 
of the first-mentioned construction has substantially planar 
and parallel undersurfaces along its flanges. 
My construction has been developed to incorporate the 

advantageous features of the prior art constructions with 
out their disadvantageous features, in order to provide an 
improved interlocking wall whose tile or block members 
are of a relatively strong and long-life type. I have been 
able to meet the basic factors of strength and interlocking 
ability by employing a plurality of blocks in a novel type 
of system, arrangement or assembly. However, all of the 
blocks or tiles are of such a nature or shape that they can 
be made by side-pressing, as distinguished from end-press 
ing. In addition, the assembly is such that a third factor 
of permitting heat expansion without damage has also 
been taken care of. - 

It has thus been an object of my invention to develop 
a solution to the problem which has heretofore been 
presented in the construction, assembly and utilization of 
refractory tiles or blocks to provide an improved curtain, 
interlocking or chain type of arrangement; 

Another object has been to devise a new and improved 
tile or block assembly system or interfitting combination 
and to provide block or tile members suitable for coopera 
tive utilization therein; 
A further object of my invention has been to provide 

a refractory block or tile wall construction suitable for 
furnace utilizations under stress, strain, and expansion 
conditions that are inherent in such utilizations; 
A still further object has been to provide a new and 

improved type of wall construction in which the interlock 
ing members may be formed by a side-pressing operation 
and which members, when utilized, will stay in position 
and permit necessary expansion and contraction, and will 
provide a wall with a better and more trouble-free oper 
ating life; 
These and other objects will appear to those skilled in 

the art from the description and the claims. 
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In the drawings, 
FIGURE 1 is an isometric view in elevation with tile 

parts or members broken away to illustrate a hung wall 
constructed in accordance with my invention; 
FIGURE 2 is a front view in elevation on the scale and 

of the wall of FIGURE 1; 
FIGURE 3 is a top view on the scale of and taken along 

the line III-III of FIGURE 2; 
FIGURE 4 is an outer end view on the scale of and 

taken along the line IV-IV of FIGURE 2; 
FIGURE 5 is a vertical or end section on the scale of 

and taken along the line V-V of FIGURE 2; 
FIGURE 6 is a vertical or end section on the scale of 

and taken along the line VI-VI of FIGURE 2; 
FIGURE 7 is an end section on the scale of and taken 

along the line VII-VII of FIGURE 2 and illustrating an 
application of my wall construction as a lintel for a fur 
nace door opening; 
FIGURE 8 is an isometric view in elevation on an en 

larged scale with respect to FIGURE 1, somewhat dia 
grammatically illustrating how interlocking members of 
the wall are employed; and, 
FIGURES 9 to 17, inclusive, are perspective views in 

elevation of block or tile members that may be employed 
in the construction of the wall of FIGURE 1; 
More specifically, FIGURE 9 illustrates a full length 

type of transverse tille of I-beam shape; 
FIGURE 10 represents a principal load-supporting, half 

length tie type of transverse tile of I-beam shape that is 
undercut at one of its ends to interfit with a longitudinal 
or key tile, such as shown in FIGURE 12; 
FIGURE 11 illustrates a half-length tranverse filler 

tile of I-beam shape that also aids in carrying the vertical 
load with the tile of FIGURE 10; 
FIGURE 12 illustrates a cross key or longitudinal tile 

of rectangular shape that projects endwise-longitudinally 
of the wall and interfits with the tile of FIGURE 10; 
FIGURE 13 represents a full length transverse tile of 

T-shape having half the section of the type of FIGURE 9 
for finishing a bottom of the wall; 
FIGURE 14 represents a cross key tille of H-shape hav 

ing half the section of the type of FIGURE 12 for finish 
ing vertical ends of the wall; 
FIGURE 15 represents a half length transverse tile of 

channel or U-shape having half the section of the type of 
FIGURE 11 for finishing vertical ends of the wall; 
FIGURE 16 represents a full length channel or U 

shaped transverse tile having half the section of the type of 
FIGURE 9 for finishing vertical ends of the wall; and, 
FIGURE 17 represents a full length transverse tile of 

angle shape having a quarter of the section of the type 
of FIGURE 9 and half the section of the type of FIGURE 
13 for finishing vertical ends of the wall. 
As shown particularly in FIGURES 1, 2 and 3 of the 

drawings, I have provided a load-supporting or overhead 
I-beam member 20 as a means for supporting or sus 
pending a refractory wall constructed in accordance with 
my invention. As illustrated, particularly in FIGURES 
2 and 3, the beam 20 has a lower flange 20a that is con 
nected at staggered positions along opposite sides of its 
web by longitudinally spaced-apart vertical rib portions 
20b that are also connected to the top flange. Hangers, 
support members, halves, castings, or parts 21 and 21 
are shown mounted in a staggered relationship with re 
spect to the vertical rib portions 20b, and with respect 
to each other over opposite side edges of the bottom 
flange 20a, and on opposite sides of the web of the load 
member 20. 
The hangers or support members 21 are shown pro 

vided with two pairs of clamping tongues, brackets, hooks 
or feet portions 21c that, at their upper end portions, are 
integrally secured in a longitudinally spaced-apart up 



? ??? 

right relationship along a clamping channel portion 21a. 
The portion 21a fits over and extends along one of the 
side edges of the bottom flange portions 20a of the load 
carrying member. The hook or foot portions 21c, at 
their other ends, are integral with and constitute web 
portions for a block-supporting flange 21d that extends 
transversely from opposite sides of the portions 21c 
and at right angles to or crosswise of the flanges 20a of 
the beam. 20. As shown in FIGURE 3, shorter length 
hangers, support members or castings 21" are also pro 
vided and are of the same construction, except that they 
have only a pair of hooks or feet portions 21'c (see aiso 
FIGURES 5 and 7), each of which has a block or tile 
supporting bottom flange portion 21d. Other portions 
of the hangers 2' that correspond to the full size hangers 
2i are distinguished therefrom by prime suffixes. 
As shown particularly in FIGURES 2, 3 and 5, the 

hangers or hanger parts 21 and 21' are in a horizontally 
staggered relationship with respect to each other along 
the bottom flange 20a of the load member 20, and are 
securely clamped together by bolt and nut assemblies 22. 
This staggered relation causes them to serve as a length 
wise binder to hold the top courses of transverse wall 
tile in mesh. It may be noted that longitudinally-extend 
ing, interlocking cross key tile 26 accomplishes the bind 
ing for the remainder or bottom portions of the hung 
wall, thus my interlocking type of hung chain wall will 
hold together without any heavy pressure from its ends. 
As shown in FIGURES 1, 2, 3, 5, 6, 7, 8 and 9 of the 

drawings, I have provided what may be termed substan 
tially full length I-beam shaped full length transverse 
tile or blocks 23 which hold together half-length tile ex 
tending in the same direction along the thickness of the 
wall construction. The full length tile 23 are carried in a 
top group or interlocking clusters with respect to each 
other adjacent to suspension fingers or brackets 21c and 
21'c, as shown in FIGURE 8 of the drawings, to interfit 
and cooperate with half length intermediate blocks or 
tiles. There is also a bottom group or cluster that inter 
fit and cooperate with half length intermediate blocks or 
tiles. They also die in vertical rows of blocks that are 
vertically spaced with respect to each other by half-length 
transverse filler blocks or tiles 25 of I-beam shape. Thus, 
the filler blocks 25 which also help to carry the vertical 
load, cooperate with the transverse blocks 23 to define 
vertical rows in the wall construction, endwise of its thick 
ness. The transverse blocks 23 lie in vertical rows that 
are horizontally spaced by vertically-aligned rows of main 
load support, suspension tie, half-length, transverse blocks 
or tiles 24. 

It should be noted that the half or short length filler 
blocks 25 lie in the same vertical rows as the transverse 
blocks 23, and that the latter do not lie in the same hori 
zontal rows as cross key, longitudinal blocks or tiles 26 
of rectangular shape. The interlocking relation of the 
key tiles 26 is primarily effected with respect to the ver 
tical, load-carrying, transverse blocks 24. Each block 
24, as shown particularly in FIGURE 10, has shortened 
flange and web portions that are defined by a half depth, 
cut-out or inwardly-offset end portion 24a. The offset 
or cut-out end portion 24a is provided by a step portion 
24b and a riser portion 24c. This leaves substantially 
the other depthwise half of the block 24 with an end 
wise-projecting portion 24d. 
On the other hand, as shown in FIGURE 12, the cross 

key or longitudinal blocks 26 are shown of rectangular 
shape, with opposed (upper and lower) narrow side walls, 
and opposed (vertical) wider side walls. The cross key 
or longitudinal blocks may be of any suitable shape, but 
should have tongue and groove portions for interfitting 
with other blocks. 
or cut-out portions 26b provide top and bottom alter 
nate, cross summit, tongue or shoulder portions 26a and 
26c that are separated thereby. 
shown in FIGURES 1 and 2, that the cross key blocks 26 

It will be noted, as 
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extend in horizontal rows that are spaced vertically with 
respect to each other, see the upper and lower rows A and 
B of FIGURES 1 and 2. 
As to the key block row A, the short length or cut-out 

end portions 24a of a horizontally-aligned adjacent pair 
of half-length tile 24 are positioned to cooperate with and 
abut against opposed vertical or wide side walls of the 
key tiles 26. The projecting or greater length end por 
tion 24d of one tie tile 24 is positioned to project halfway 
into a slotted portion 26b of a key block 26 in endwise 
alignment and into abutment with a similar end of a hori 
zontally-adjacent second tile or tietile 24: The offset 
or cut-out web portions of both such adjacent tie tiles 24 
are also positioned to project halfway into the same slotted 
or groove portion 26b of the same key block 26 to inter 
lock therewith. 
As to the same longitudinal key block of row A, it 

will be noted that the lower flange portions of an upper 
transverse pair of horizontally adjacent tie blocks 24 
rest upon the upper flange portions of a vertically adja 
cent, next lower, transverse pair of horizontally adja 
cent tie blocks 24. The shorter length end portions of 
the upper and lower pairs of tie blocks 24 lie adjacent 
to each other and abut against the opposed wide sides 
of the same key block 25. Thus, the extending end por 
tions of the lower pair of blocks 24 fit within a slotted 
portion 26b on an under, narrow side of the same key 
block 26, in vertical alignment with the extending end 
portions of the upper pair of blocks 24 that project 
within a similar slotted portion 26b on the upper, nar 
row side of the same key block. 
In FIGURE 1, the block row B illustrates how trans 

verse pairs of filler blocks 25 are positioned in end-abut 
- ment with opposite sides of the key blocks 26, but do 
not directly interlock therewith, as do the tie blocks 24. 
However, the filler blocks 25 center abutting vertical 
ends of pairs of the key blocks 26 (see FIGURE 1). 
The key blocks 26 of rows A and B (see FIGURE 2) 
pass between and have their top and bottom narrow sides 
in abutment with the flanges of the transverse full-length 
blocks 23. The interfitting of the transverse blocks 23 
with the filler blocks 25, of these blocks with the tie 
blocks 24, and of finish blocks, such as 23, 23', 25'., 
and 27, is effected by their flange portions. Half length 
key blocks 26 and full length key blocks 26 interlock 
with tie blocks 24 through the agency of the tongue and 
groove portions of the former and the offset end portions 
of the latter. 
As shown in FIGURE 1, see row A, four tie blocks 

24, see: (1), (2), (3), and (4), form or define a dough 
nut type of interlock or assembly around one end of each 
key block 26. A similar type of assembly interlocks 
four more of the tie blocks 24 with the other end of 
the same key block 26. It will be noted that a similar 
arrangement is employed in row B, but that the key 
blocks 26 of such row are staggered with respect to the 
key blocks 26 of row A to provide a continuous inter 
lock from end to end of the wall. 

In the various figures and, as shown particularly in 
FIGURES 9 to 17, inclusive, I have designated end or 
filler tile or block members by the same reference numer 
als (except 27 of FIGURE 16) as corresponding full 
section members, but by prime suffixes, and have desig 
nated quarter section members by double prime suffixes. 
In this connection, the main block members are repre 
sented as 23, 24, 25 and 26. The half or quarter sec 
tion members are employed for top, bottom, and end fin 
ishing of the wall, as shown particularly in FIGURE 1 
of the drawings. For example, the half horizontal sec 
tion members 23 of FIGURE 13 provide bottom finish 
tile for the bottom group or cluster of full length mem 
bers 23, and, the quarter section members 23' of FIG 
URE 17 provide top and bottom end finish tile for the 
full-length members 23. The half section filler members 
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their fanges interfitting with each other and with respect 
to lower flanges of said tie blocks. 

13. A wall construction as defined in claim 9 wherein 
said filler blocks define vertical rows with said full length 
blocks and define horizontal rows with adjacent vertical 
pairs of said tie blocks. 

14. A wall construction as defined in claim 9 wherein, 
said tie blocks define horizontally spaced vertical rows, 
and said full length and filler blocks define horizontally 
spaced vertical rows between vertical rows of said tie 
blocks. 

15. A refractory wall made up of full and partial 
length blocks of I-beam shape that extend endwise-trans 
versely of the thickness of the wall and whose flange por 
tions are in an interfitting relation with each, and cross 
key blocks extending endwise-longitudinally of the wall 
and having tongue and groove portions interfitting with 
flange and rib portions of said blocks of I-beam shape. 

16. A wall as defined in claim 15 wherein, said cross 
key blocks are positioned in vertically-spaced rows that 2 
are located intermediate opposite sides of the wall, at 
least one group of four blocks of I-beam shape define a 
doughnut assembly about at least one cross-key block, 
and the blocks of said cross-key rows are in a staggered 
relation with each other. 

17. A refractory wall as defined in claim 15 wherein, 
said blocks of I-beam shape have open flange portions, 
so that they may be slid sidewise as well as endwise into 
and out of an interfitting relation with each other, and 
said cross-key blocks having groove portions that are 
open to opposite side faces and top and bottom faces 
thereof. 

18. In a refractory block assembly employing a cross 
tie block of rectangular shape provided with a pair of 
opposed wide sides and a pair of opposed narrow sides 
and with alternate cross-extending tongue and groove 
portions along its opposed narrow sides, a block of I-beam 
shape that at one end has one of its flanges, and an adja 
cent portion of its web defining an endwise-inwardly 
offset end portion across its full transverse extent, and its 
other flange and an adjacent remaining portion of its 
web extending beyond said inwardly-offset end portion 
to define an extending end portion; said end portions of 
said block of I-beam shape together defining a latching 
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end for the block to interfit with the tongue and groove 
portions of said cross-tie block and extend endwise 
transversely thereof. - 

19. An improved refractory wall construction for sus 
pension from bottom flange portions of hangers compris 
ing, blocks of I-beam shape extending endwise trans 
versely of the thickness of the wall and having their 
flange portions in an interfitting relationship, cross-key 
blocks extending endwise longitudinally of the wall and 
having tongue and groove portions interfitting with flange 
and web portions of said blocks of I-beam shape, and 
flanges of upper blocks of said blocks of I-beam shape 
being adapted to interfit with the bottom flange portions 
of the hangers to suspend the wall construction therefrom. 

20. A refractory block for a furnace wall construction, 
said block having a body of I-beam shape, one of the 
flanges and an adjacent portion of the web of one end of 
said body having an endwise-inwardly offset riser end 
portion across its full transverse extent and defining a 
step portion with the remaining portion of the web, said 
step portion being perpendicular to the riser portion, 
the other flange and said adjacent remaining portion of 
the web of the same one end of said body extending be 
yond said inwardly-offset riser end portion to define an 
extending end portion, and said offset riser and extending 
end portions together defining a latching end for the 
block. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,443,487 Liptak ---------------- Jan. 30, 1923 
1978,077 Doyle et al. ------------ Oct. 23, 1934 
2,441,890 Larkin --~-------------- May 18, 1948 
2,585,552 Hosbein -------------- Feb. 12, 1952 
2,674,871 Hosbein –------------- Apr. 13, 1954 
2,699,740 Weber ---------------- Jan. 18, 1955 
2,737,268 Smith ----------------- Mar. 6, 1956 
2,870,624 Sampson -------------- Jan. 27, 1959 

FOREIGN PATENTS 
629,617 France ---------------- Nov. 14, 1927 
537,134 Great Britain ---------- June 10, 1941 
711,449 Great Britain ---------- June 30, 1954 


