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13 Claims. (C. i0-1) 

This invention relates to improvements in furnace wall 
construction and especially to an improved front wall 
refractory structure for a furnace of the spreader stoker 
traveling grate continuous and discharge type in which 
there is provided a rotor mechanism for feeding fuel, to 
gether with one or more feed openings in the front wall 
for receiving and guiding fuel from the rotor mechanism 
into the combustion chamber of the furnace. 

Installation of stoker equipment of this type introduces 
problems in connection with providing a satisfactory re 
fractory structure at the inner side of the front wall of the 
furnace. The exceedingly high temperatures generated 
in the spreader stoker furnace of this type produces a very 
great amount of wear and rapid break-down of refractory 
materials such as conventional fire clay bricks and similar 
products. Use of more heat resistant and durable re 
fractories of the silicon carbide type, for example, has not 
been feasible due, in a large measure, to the fact that the 
fabrication process of silicon carbide is entirely different 
from the process of making fire clay refractory shapes, 
and involves very costly moulds which wear out rapidly 
due to the very high abrasive nature of silicon carbide. 
Since the size, shape, and lateral spacing of the feed open 
ings and, hence, the refractory materials which are to fit 
around these openings, vary widely in accordance with 
the differing specifications of various spreader stokers 
manufactured and sold, the expense of making silicon 
carbide moulds in a range of sizes is prohibitive. The 
result has been that less resistant refractories have been 
made use of and have been built up on the job to fit the 
varying dimensional requirements, and these refractories 
are subject to frequent break-down and repair. This 
causes interruption of operation materially detracting 
from the efficiency of the furnace operation. 
The present invention deals with the problems indicated 

and aims to devise a more efficient and economical re 
fractory construction for use at the inner side of the front 
wall of a furnace of the continuous ash discharge travel 
ing grate spreader stoker type. It is a further object of 
the invention to provide a composite refractory body 
wherein the shape and construction of the constituent 
parts are so designed as to make possible, from an eco 
nomic standpoint, the use of more heat and abrasion 
resistant refractories of the silicon carbide type. Still an 
other object of the invention is to devise a novel form of 
silicon carbide type refractory unit which, in one standard 
size, can readily be adapted to fit a wide range of dimen 
sional requirements. 

These and other objects and novel features will be 
more fully understood and appreciated from the follow 
ing description of a preferred embodiment of the invention 
selected for purposes of illustration and shown in the ac 
companying drawings, in which 

Fig. 1 is a vertical, cross-sectional view taken through a 
typical fuel inlet opening of the front wall of a furnace of 
the continuous ash discharge traveling grate spreader 
stoker type, showing certain operating parts of the spread 
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2 
er stoker mechanism, and more particularly indicating 
portions of the refractory elements of the invention 
mounted at the inner furnace side of the furnace front 
wall plate; 

Fig. 2 is a fragmentary front elevation of the furnace 
wall shown in Fig. 1 viewed from the inner furnace side 
thereof and illustrating one of the stoker feed openings, 
together with hanger members of the invention located 
in an operative position with respect to the feed openings; 

Fig. 3 is a plan cross-sectional view taken transversely 
along the line 3-3 of Fig. 2 through a hanger member 
shown between the feed openings in Fig. 2, and illustrat 
ing hanger brackets in one position of adjustment thereon; 

Fig. 4 is another cross-sectional view similar to Fig. 3 
showing the hanger brackets in an alternative position of 
adjustment; 

Fig. 5 is an isometric view of a clay refractory block 
employed with the pier hangers of the invention; 

Fig. 6 is a top plan view of another form of refractory 
block employed with the sill hangers of the invention; 

Fig. 7 is a side elevational view of the refractory block 
shown in top plan view Fig. 6; 

Fig. 8 is a top plan view of another form of a clay re 
fractory block employed with the sill hangers of the in 
vention; m 

Fig. 9 is an elevational view of the refractory block 
shown in Fig. 8; 

Fig. 10 is a top plan view of a clay refractory block 
similar to the block shown in Figs. 8 and 9 but located on 
the opposite side of the sill assembly; 

Fig.11 is a fragmentary inside of the furnace eleva 
tional view of the silicon carbide refractory tile members 
of the invention installed over the clay refractory blocks 
in proper relation to the stoker feed openings; 

Fig. 12 is a top plan view, taken on line 12-12 of 
Fig. 11, with the top cap of plastic material removed, and 
illustrating upper refractory pier forming tile members 
of the invention arranged in one desired position of ad 
justment with respect to the inner side of the furnace 
front wall plate; 

Fig. 13 is a similar plan view, to the view shown in 
Fig. 12, but showing an intermediate position of adjust 
ment of the pier forming tile members in relation to the 
furnace front wall plate; 

Fig. 14 is a view similar to Figs. 12 and 13 further 
illustrating the pier forming members in a third position 
of adjustment with relation to the furnace front wall plate: 

Fig. 15 is a vertical, cross-sectional view taken on the 
line 15-5 of Fig. 13; 

Fig. 16 is another vertical, cross-sectional view taken on 
the line 16-16 of Fig. 11; 

Fig. 17 is an isometric view of one of the pier form 
ing tile members of the invention; 

Fig. 18 is a cross-section taken on the line 18- 18 of 
Fig. 11 further illustrating the refractory sill forming tile 
members located on the inner side of the furnace front 
wall plate; 

Fig. 19 is an isometric view illustrating the under side 
construction of the central sill forming tile members of 
the invention; 

Fig. 20 is another isometric view illustrating the under 
side construction of one of the end sill forming tile mem 
bers. 

In the structure shown in Fig. 1 of the drawings there 
has been illustrated a spreader stoker front wall of a 
furnace equipped with a mechanism of the conventional 
type including a hopper 16 for holding fuel, such as com 
paratively fine coal. The latter is delivered to a feed 
ing table 2 where it is continuously advanced by a push 
er member 14 across the feed table and caused to fall 
downwardly into the path of movement of a rotor 16 pro 
vided with vanes or blades 18 for propelling the fuel into 
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the furnace. The stoker platform 19 forms the roof 
over the stoker vestibule 2. Located below in spaced 
relation to the roof 19 and protruding partly within the 
vestibule 21, is a traveling grate 24 of conventional con 
straction indicated diagrammatically. Supported upon 
the roof 19 of the vestibule 2 is a transversely of the 
Stoker vertically positioned metal plate 26 of substantial 
thickness which forms the exterior surface of the furnace 
front wall and comprises a part of the stoker structure. 
This front plate is provided with laterally spaced rec 
tangular openings 28 further identified by inwardly ex 
tending lips 30 and located so as to register with the 
Stoker fuel feeding mechanism. 
The above brief description of the typical spreader 

Stoker mechanism as shown in the drawings of this ap 
plication has been made merely to clarify its functional 
relationship to the improved refractory wall structure 
presently to be described. 

In accordance with the invention I provide an inner 
refractory wall section which is designed to withstand 
the high temperatures inherent with this type of stoker. 
This inner Wall section is made up of spaced-apart piers 
which project inwardly at either side of the fuel inlet 
openings 28, together with intervening sills which pro 
ject inwardly at points below the fuel inlet openings 28. 
A source of air supply for cooling the piers and sills, 
which are hollow structures sealed tight against air leaks at 
either sides, top and bottom, is provided by conduits 22 
and 23, which communicate with a main air supply duct 
20, shown clearly in Fig. 1, with duet 23 containing 
damper means 17 for controlling the air pressure to the 
piers and sills. In my improved refractory wall sec 
tion I employ very highly heat conductive and heat and 
abrasion resistant refractory material of the silicon car 
bide type, for example, for all surfaces exposed to the 
fire, and I have devised novel silicon carbide shapes and 
cooperating, naetal hangers the latter being solidly an 
chored to the inner side of the furnace front wall plate 
26. These hangers function to locate the silicon carbide 
shapes in spaced relation to said front wall plate 26 to 
constitute a protective apron of air cooled super-refrac 
tory material. I also combine refractory material of a less 
heat-resistant and less heat-conductive nature with the 
silicon carbide shapes and metal hanger members in order 
to obtain a composite construction, having exceedingly 
high. heat-resistance and protective characteristics, as 
will appear hereinafter. 

Considering first the hanger members of the invention 
utilized to support the refractory materials, and refer 
ring in particular to Fig. 2, numeral 32 denotes a hanger 
member preferably constructed of high heat resistant 
alloy steel, or other suitable material, which is solidly 
bolted to the inner side of the furnace wall plate 26 by 
means of bolts 34 extending through elongated slots 36. 
The hanger 32 shown in Fig. 2 is intended to be repre 
Sentative of a plurality of such members located at the 
opposide-sides of fuel inlet openings 28, and may con 
veniently be referred to as pier hangers. Each of these 
hanger members comprises a flat body portion which 
bears against the furnace wall and extends vertically up 
Ward, as shown. Integral with this flat body portion is a 
'central vertical web 38, and intersecting this web at the 
bottom thereof is a horizontal flange or supporting shelf 
40. In spaced relation to and above the shelf 40 is a 
Second larger flange or supporting shelf 42, and still a 
third Supporting shelf. 44 is located in spaced relation 
above the shelf 42, as shown in Fig. 2. At its upper 
end the hanger 32 is also provided with a top flange 46 
which forms a base and support for the cap 45 of prefer 
ably plastic refractory material Figs. 1 and 11. It will be 
observed that the bottom shelf 40 occurs in spaced rela 
tion above the chain grate member 24 and in an elevated 
position: with respect to the lowermost edge of the re 
fractories, as is more clearly shown in Fig. 1. 
The Supporting shelf 44 has been further indicated in 
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4. 
Figs. 3 and 4 wherein. It will be observed that at one side 
of the web portion 38 there is provided a pair of con 
centric bracket slots 5 and 52 which occur in spaced 
relation to one another and which have their arcs of 
Cllryatire generated from a center taken outside of the 
shelf 44. Similarly, a second pair of concentric spaced 
slots 55 and 53 are provided at the other side of the 
shelf 44. Adjustably supported on the shelf 44 at either 
side of the web 33 are two bracket members 54 and 56 
being secured by means of bolts, as 58 and 6G, which 
pass through the sicts described and hold the bracket 
embers in a desired position of adjustment. The 

bracket members include fan-shaped base portions integral 
with which are vertical sides 62 and 64. These sides ex 
tend inwardly in an angular direction with respect to the 
furnace freit wall plate 26 and to one another and sup 
port at their upper edge rails 66 and 68, as shown in 
Figs, 2 and 3. It will be observed that by moving 
the brackets and their holding boits along the curved 
slots it is possible to readily rotate the brackets about a 
vertical axis, with the result that the position of the sides 
62 and 63 with their respective rails 66 and 68 may be 
varied to a very considerable extent, both with respect 
to the angle at which the sides are directed toward the 
furnace front wall plate, as well as the actual spacing 
of the rail members from the hanger web portion 38. A 
second set of brackets 47 and 49 may, in a similar man 
ner, be mcuinted on the hanger shelf 42. 

In conjunction with the pier hangers secured at the 
sides of the fuel inlet opening 28, I provide a plurality 
cof sill hangers which are located along that portion of 
the furnace wall occurring immediately below the fuel 
inlet opening 28. These sill hangers have been indicated 
in Fig. 2 and are denoted by numerals 70, 72 and 74, 
each of which is similar in shape. The hangers are 
formed with vertical body portions which are bolted to 
the furnace front wall plate as shown in Fig. 2 and which 
have integrally formed therewith respective portions 82, 
84 and 86. Transversely disposed on respective shelf 
portions 82, 84 and 86, and integral with them, are ver 
tical sides bearing rails 88, 90 and 92. The rails are lo 
cated in a fixed position Substantially parallel with the 
furnace front wall plate and in spaced relation to it, as 
may be more clearly seen in Fig. 18. Vertical webs 94, 
96 and 98 divide their respective shelf portions 76, 78 
and 80 into two separate supporting surfaces. 
Areas of the furnace front wall plate 26 occuring be 

tween the several sill hangers, as well as the pier hangers 
and the fuel inlet opening 28 may, for some installations, 
be made more heat-resistant by covering these surfaces 
with a layer or sheet of insulating material of conven 
tional character, as denoted by numeral 100, Figs. 1 and 
3. This insulating material may be applied during the 
installation of the hangers and is not essential in all 
C2SS. 

An important feature in the construction and arrange 
ment of the pier and sill hanger members. above de 
Scribed, in addition to their primary function of support 
ing refractory shapes, resides in the fact that the refrac 
tory shapes are of Such construction, and are so arranged 
on the hangers that they may be installed, removed and 
replaced by similar shapes in a highly selective manner, 
independently of one another, and with a minimum 
amount of labor and time required. 

Considering first the refractory shapes for the pier 
hangers, attention is directed to Figs. 5, 15 and 16, where 
in there is shown a refractory pier block 102 which is 
adapted to be mounted on the bottom shelf 40 of the 
pier hanger 32. As noted in Fig. 5 the pier block has a 
flat top - and bottom and is formed with two front sur. 
faces 162a and 192b which meet at an angle at a point 
centrally of the block. Intersecting the respective sides 
102a and 0.2b are two additional oblique sides 02c and 
02d. A vertical slot 104 extends centrally along the 
upper portion of the block, as noted in Fig. 5, and inter 
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sects a second horizontally extending slot 106 which 
passes all the way through the block. By means of these 
two slots 104 and 106 it will readily be seen that the 
block 102 may be engaged about the web 38 which passes 
between the sides of the block defined by the slot 104 
and simultaneously the shelf portion 40 is received in 
the slot 106, thus allowing the block to be firmly located 
on the supporting shelf portion 40 of the hanger. 
The block 102 is preferably composed of a refractory 

material, such as fire clay, or the like, and when mounted 
about the base of the hanger 32 serves to provide a heat 
insulating layer around the lower portion of the hanger 
and, in addition, provides a substantial mass of insula 
tion at the bottom or under side of the hanger to shield 
this member from heat directed upwardly from the chain 
grate 24. It is also pointed out that the block 102 
closes the space between the vestibule roof 19 and the 
fire face apron blocks 120 and serves to seal off the in 
ternal air space within the pier in the manner shown in 
Fig. 16. 
While the clay material block 92 is arranged and de 

signed to protect against overheating the metallic pier 
hanger, the block 102 is in turn protected against direct 
exposure to the fire by a further novel structure forming 
a protective apron of a silicon carbide type of refractory 
having a much higher heat resisting value than the block 
102. This protective apron or skirt comprises a series of 
pier tiles arranged in opposed pairs and with respective 
pairs being superimposed, one above another, in over 
lapping relation in the manner illustrated in Figs. 11, 12 
and 16 to accommodate expansion, wherein numeral 120 
refers to tiles of a lowermost pair and numeral 122 re 
fers to tiles of an uppermost pair. 

Each tile element of a respective pair is of angular 
shape which combine to make two fire side surfaces 
122a and 122b separated only by plastic joint material 
127, and which meet at an obtuse angle with two other 
Surfaces 122c and 122d, as seen in Figs. 11, 12, 13 and 14. 
The upper edges of the tile elements 120 and the 

lower edges of the tile elements 122 are formed with 
complementary shouldered or flanged portions which 
allow the edges of the respective tiles to lie in overlapping 
relation with respect to one another and with vertical 
sides of these portions actually being in contact with one 
another, while the horizontally extending parts of the 
shouldered or flanged portions are disposed in slightly 
spaced-apart relation, as shown at 129 in Figs. 15 and 16 
of the drawings. 
The slight amount of clearance resulting from this 

relative arrangement of the upper and lower tile elements 
permits these members to remain in sealed contact with 
one another and yet they may expand or contract in the 
course of their exposure to intense heat without producing 
excessive strains and stresses in the material. 

In order to support the tile elements in the desired over 
lapping position described, the internal pier surfaces of 
these members are constructed in the manner illustrated 
in Fig. 17, as well as Figs. 15 and 16. Attention is di 
Tected to Fig. 17 where it will be seen that there is pro 
vided a lug extension 124 formed integrally with the 
tile body and extending between the two obliquely posi 
tioned faces of the tile body. 
At its under side the extension 124 is recessed to pro 

vide an elongated slot or groove 28 shaped to fit over 
the rail member 68, Fig. 15, from which the element 122 
is suspended to form a shield against the fire. It is also 
pointed out that by means of this arrangement the tile 
member is only contacting the supporting rail along nar 
Tow lines which serve to retard transfer of heat through 
the refractory into the bracket and hanger structure. In 
this connection I may also form the rail members with 
serrations or narrow grooves 130 to provide a passage 
way along which cooling air may pass. 

Figs. 12, 13 and 14 show the high temperature re 
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6 
sistant tile elements 122 supported and suspended on the 
companion brackets 54 and 56, at a multiplicity of vary 
ing angles with respect to the furnace front wall plate. 

It will be observed that the end of the tile elements 
122 nearest the hanger web portion 38 can be moved 
outward from the position shown in Fig. 12 to that of 
the position in Fig. 14, to widen the pier at the furnace 
front plate and thus bridge any length of the space be 
tween the lips or frame portions 30 within the limits 
shown in Figs. 12 and 14, while the distance between 
the obtuse corner of the fire face surfaces 22a and 
22b remain constant. It will also be observed that the 
meeting edges of the right and left-hand tile elements 
122 are so constructed that a joint contact will always 
be had irrespective of the angular position of the tile 
elements. 

Between the outer ends of the apron tile elements 120 
and 22 and the furnace front wall plate, a filling of high 
heat resistant plastic refractory material 123 is applied 
to complete the fire face surfaces 122c and 122d, and to 
form a Seal against air leaks from the pier interior. In 
connection therewith it will be observed that the end sur 
face 2 of the lowermost skirt or apron block 120 is pro 
vided with a slot 25 to form an anchorage for the plastic 
filling material to prevent it from slipping downward into 
the Space between the grate surface 24 and the lower edge 
of the refractory front wall. 

It will thus be seen that with a single combination of a 
right-hand and left-hand angular refractory shape, such 
as is constituted by either tiles 120 or 22, it is possible to 
encompass a relatively wide range of dimensional varia 
tions between the feed openings in the furnace front wall 
plate and with respect to the size and angularity of the 
pier. 

Since it is an expensive process to mold the refractory 
tile elements, particularly when these are of highly abra 
sive silicon carbide materials, this adjustability feature is 
an extremely important one inasmuch as only one mould 
Will be required for any shape shown, yet being able to fit 
any pier width and angularity with respect to the fur 
nace front wall plate. The resultant reduced fabrication 
cost is a major factor in permitting the silicon carbide re 
fractory members of the invention to be successfully em 
ployed with a great many types of spreader stoker installa 
tions. The importance of this advantage is, of course, 
more fully appreciated when it is realized that the service 
life and reliability of refractory materials of the silicon 
carbide type is much greater than the ordinary fire clay 
type of refractory shapes. Hence, very costly shutdowns 
and idling of large boiler units are prevented. 
A generally similar type of composite refractory struc 

ture is provided for mounting on the sill hangers which 
occur below the feed openings. Attention is directed to 
Figs. 6 to 10, inclusive, which illustrate suitable refrac 
tory blocks of clay brick material 138, as shown in Fig. 
6, adapted to be engaged over, and to be supported by, 
the sill hangers 70, 72 and 74. These blocks are formed 
with flat top and bottom surfaces 139 and 141 respectively. 
At the forward or inner end, the upper portion of the 
block is tapered back in conformity with the sill angle. A 
notch 4G is made in the tapered surface to provide an air 
Space after assembly in the wall. At the center of the 
block the transverse notch 140 is joined by a recess 143 to 
the same depth made in the top surface 139, to provide 
access of cooling air to the notched out space 140. Along 
the two opposite side edges 145 of the blocks 138 are 
formed slots 42 which are adapted to receive therein 
shelf portions 76, 78 and 80 of the respective brackets 70, 
72 and 74, as has been more clearly shown in Figs. 1 and 
8. 
Although I do not wish to limit myself to any particular 

arrangement of refractory block construction, a preferred 
arrangement is one in which blocks similar to the block 
38 are supported between hangers 70 and 72 and also be 
tween hangers 72 and 74. With this arrangement the 
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Sane desirable protective features described with respect 
to the bottom of the pier hanger 38 is achieved in the case 
of each of the siH hangers and adjacent furnace wall areas. 

In the space occurring between the pier block 20 and 
the adjacent sill hanger 7, I mount a specially formed re 
fractory block of clay brick material, such as that illus 
trated in Figs. 8 and 9, and denoted by numerai 148 in 
the case of a left-hand block and by the numeral 550 Fig. 
10 in the case of a right-hand block, as viewed from a 
point within the furnace. As will be seen from an in 
spection of Fig. 8, the block 148 is formed with an angu 
larly extending side surface 52 which is designed to ex 
tend along a plane substantially parallel to the adjacent 
oblique face 2d of the pier block E20. These two atter 
members may be fitted fairly closely together and a groove 
i54 may be provided in the angularly extended surface 
152 of the block 148 in order to receive bonding material 
therein. 
At its opposite side the block 148 is formed with a slot 

or groove 156 in which may be received the left side edge 
of the sill flange 76. Similarly, the block 50 Fig. 10 
will be arranged on the right side flange of the opposite 
sill bracket 80, as shown in Fig. 11, to fill the intervening 
space between the bracket 80 and the adjacent pier mem 
ber. 

Overlying the clay refractory sill blocks in much the , 
same manner as described in connection with the pier 
blocks, is provided a protective sill apron made up of ov 
erlapping sill tile elements of silicon carbide refractory 
which are more fully disclosed in Figs. 18, 19 and 20. 
The sill tile elements preferably comprise a central tie 
element 160 and two side tile elements 162 and 154 Fig. 
11. The central tile member 60 has been shown as 
viewed from its under side in Fig. 19, while one of the 
side tile elements 64 has been shown as viewed from its 
under side in Fig. 20. 

Referring first to the central tile 16, shown in Figs. 

S 
temperatures and also to protect and extend the life of the 
refractory elements themselves, there is provided, in ac 
cordance with the invention, air cooling means which in 
cludes air ducts and a source of compressed air. 

Fig. 1 shows air conduits i80 and 190 connected to the 
duct 22 and communicating with the space between the 
furnace front wall plate 26 and the refractory wall section 
of the invention. The conduits 180 and 190 are preferably 

O 
connected through the furnace front wall plate at several 
different points therealong, and in Fig. 2 I have shown one 
Suitable arrangenient consisting of an air passageway 182 

20 

3) 

35 

18 and 19, it will be seen that the tile member is formed 
with a fire side inclined sill surface 66 which extends 
from the edge of the feed opening inwardly and down 
wardly to define a diverging guideway for directing fuel 
into the furnace. 
As noted in Fig. 19, the tile 68 has its under surface 

formed with an elongated slot 68 adapted to engage over 
the rail 95 of the hanger member 78. Preferably the 
ength of the elongated slot 68 may exceed the length 
of the rail 90 so that some adjustment in directions trans 
versely of the hanger may be carried out. 

At points immediately below the elongated slot 168 the 
sil tile may be formed with a recessed surface f37 which 
permits the tile member to fit snugly down about the sill 
block E38, as shown in Fig. 18. At its upper inner sec 
tion the sii tile may be formed with a recess 170 and a 
transverse rib 72. The latter member is shaped to per 
mit the sill tile to bear against the layer of insulation 100, 
as shown in Fig. 18, to form a seal over the recessed air 
providing a greater clearance and a free air fiovy between 
the sill tile and the adjacent portions of the hanger and 
furnace wall, as is also evident from an inspection of Fig. 
13. 

Similarly, the right-hand and left-hand side siil tiles 164 
and 62 are formed with rail-engaging slots and ribs, as 
is shown in Fig. 20, and the mounting of these members is 
the Same as that already described with the further addi 
tion, however, that these side sill members have overlap 
ping edges 174 adapted to engage with and overlie corre 
sponding recessed edges 176 of the central sill tile 160. 
As was the case with respect to the pier tile, it will be 
seen that when assembled Fig. 11 the adjacent sill tiles 
will be spaced apart slightly to form a clearance 6 at 
their meeting edges and may slide upon one another and 
expand and contract without developing internal stresses, 
and yet a substantial sealed relationship is obtained with 
respect to the adjacent sill tile members. 

Fn order further to protect the furnace wall against high 

4. 

5 

60 

O 

75 

located between the two sill hangers 72 and 74, and a 
second air passageway 184 located at one side of the pier 
hanger 32. Air may thus be conducted through the open 
ings 182 into the space occurring between the furnace wall 
and the sill blocks, finally passing out through the sili tile 
members through especially provided openings 186 as 
shown in Fig. 11. 

Similarly, air is conducted through the passageways 
i84 into the space between the pier tile and the furnace 
front wall plate and from this point air is circulated around 
all the surfaces interior of the pier and then cut from 
the pier through air passageways 88 formed in the front 
sides of the pier tile members, as is clearly shown in 
Fig. 11. 

i have found that by thus combining a composite re 
fractory in both the pier and sill structures employing 
materials of widely different characteristics and with air 
circulating means and air venting means located through 
the various tile members, a very desirable cooling effect 
can be realized which aids materially in the success of the 
tie elements in withstanding the intense heat to which 
they are subjected. Moreover, by thus utilizing the com 
bined effect of a composite refractory arrangement and 
cooling air circulated internally of the composite refrac 
tory Structure, have found it is practical to mold both 
the sili and the pier apron tile shapes of relatively thin 
cross-sectional size, thus greatly reducing the cost of the 
material for building the inner refractory wall. 

i am also enabled to realize another important advan 
tage Stemming from the fact that the cooling air as it is 
circulated about the refractory elements which is capable 
of very high heat transfer becomes highly preheated and 
at its point of discharge into the combustion furnace is 
capable of producing increased combustion efficiency. 
Another very important result that has been noted 

during operation with the construction described herein, 
is that the fire face surfaces of both sills and piers remain 
relatively clean and free from accumulations of fly ash 
and slag. Hence, the proper distribution of the coal is 
Inaintained over the complete grate surface, and bare 
Spots, that would permit the combustion air to by-pass the 
fuel bed and thus lower the efficiency, are definitely 
eliminated. 
From the foregoing description of my invention it will 

be appreciated that I have disclosed a novel refractory wall 
of unique composite structural aspects wherein a high 
degree of durability is realized with a minimum cost. 
When it is understood that the maximum front to rear di 
mension for the piers is only about 10 inches and even 
less for the sill sections, it will be clear that the employ 
ment of silicon carbide refractories in the fire face tile 
to make a more durable construction presented a very diffi 
cult problem. Since first quality silicon carbide refrac 
tories have a heat transfer coefficient of 108 B.t. u.'s 
per Square foot per inch thickness per hour as against 
i0 B. t. L.'s for fire clay brick materials, and inasmuch 
as all the refractories employed necessarily must be 
anchored and fully supported upon metal brackets and 
also in view of the proximity of the metal furnace front 
plate due to the limited wall thickness, it will be under 
stood how readily the intense heat of the furnace could be 
transferred to the brackets and the furnace front plate 
So that these parts would warp and burn out in a very short 
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time. This problem has been definitely solved by the 
design presented in the drawings of this application. 

It will be observed that the silicon carbide shapes, which 
when assembled form the fire face of the wall, are Sup 
ported on, and anchored to, the metal brackets or hangers 
in such a manner that only point or line contacts are 
made, thus effectively reducing the heat transfer to the 
metal support to a minimum and eliminating the danger 
of overheating these parts, as well as the furnace front 
plate. 

This factor is also augmented in value by reason of the 
unique apron or skirt-like design and arrangement of the 
silicon carbide face tile, which provide a very economical 
use of an exceedingly costly refractory material without 
any loss of structural strength and stability. In addition 
thereto, since these apron members are Inade of compara 
tively thin cross section, permitting a much more efficient 
air cooling and a larger internal air space within the pier 
and sill structures with correspondingly larger intrenal 
surfaces in contact with the cooling air, they also act as a 
very effective heat screening means for the other com 
ponent parts of the piers and sills. 
An important feature of this invention is that the sills 

and piers disclosed herein are separate structures, having 
no interdependent support or anchorage, and each struc 
ture is of a construction which permits renewals of any 
of its component parts without interfering with or disturb 
ing any adjacent structure. The facility provided by this 
construction for replacing any of the members exposed to 
the fire should be noted. All such members are in 
dependently and detachably supported on a companion 
metal bracket-thus, repairs or renewals can be made 
quickly to any part of the furnace wall at the minimum 
labor cost and boiler outage. When the sill tile is to be 
renewed, it is merely necessary to lift the old one of its 
bracket, and replace it with a new one, each tile being 
separately renewable, and the center tile can be renewed 
by merely lifting the two side tiles to clear the overlap 
ping flanges of the center tile, an operation which requires 
only a minute or two of time. 

If one of the apron tiles of a pier is to be renewed, the 
refractory cement cap at the top is quickly broken up, 
which leaves access to the tile. The upper one at either 
side can then be lifted off its respective supports, and 
the lower tile in turn lifted off its support and renewed if 
necessary; but the upper one can be changed without dis 
turbing the lower ones, if desired. Of further outstanding 
importance is the adjustability feature of the silicon car 
bide pier tile and its supporting hangers whereby one 
standard pier tile shape may be employed with a relatively i 
wide range of required furnace specifications. Without 
this feature the utilization of silicon carbide refractories 
for pier construction would be hopeless due to the pro 
hibitive cost for making a separate mould for each varia 
tion in shape and size that will be required because of the 
multitude of varying angles around the fuel feeding open 
ings, the multitude of different sizes of fuel feeding open 
ings, and their spacings from each other. 

While I have shown a preferred embodiment of the 
invention, it should be understood that various changes 
and modifications may be practiced in keeping with the 
Scope of the appended claims. 

I claim: 
I. In a furnace of the spreader stoker continuous ash 

discharge type including an exterior furnace front wall 
plate having a fuel inlet opening therethrough, the com 
bination with said front wall plate, of refractory piers 
mounted at either side of the feed opening, hanger means 
Secured to the inner side of the front wall plate below the 
feed opening, each of said hanger means having a base 
provided with shelfportions, refractory sill blocks of com 
paratively low heat conductivity formed with slotted sec 
tions which are detachably engaged over the shelf por 
tions, sill members inclined inwardly and downwardly 
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of the furnace front wall and comprising refractory tile 
elements of comparatively high heat conductivity and of 
angular shape located above the sill blocks, the under side 
of said tile elements being shaped with elongated grooves, 
and said hanger means presenting elongated rail portions 
adapted to engage in the elongated grooves of the tile 
elements and detachably support the latter members in 
protective relationship with respect to the hangers and 
sill blocks, said refractory sill tiles cooperating with the 
refractory piers to form a diverging guideway for the 
fue. 

2. In a furnace of the spreader stoker continuous ash 
discharge type, including an outer wall section having a 
fuel inlet opening therethrough, refractory sills mounted 
on the inner side of the front wall at points below the 
fuel inlet opening, refractory supporting metal hangers 
secured to the outer front wall section and extending up 
wardly at either side of the fuel inlet opening, said hangers 
having a base provided with shelf portions, refractory 
pier blocks formed with slotted portions which are de 
tachably engaged over the shelf portion, pier members 
comprising refractory tile elements of angular shape, said 
tile elements being located around the refractory pier 
blocks and hangers and having a grooved interior Sup 
porting surface, and bracket means movable on the 
hangers to rotate some of the tile elements about a vertical 
axis into varying positions of angularity with respect to 
the outer wall section. 

3. In a furnace of the type described herein, the com 
bination with an exterior furnace front wall plate formed 
with a fuel inlet opening therethrough, of hangers secured 
at the inner surface of the front wall plate at points below 
and at either side of the fuel inlet opening, a refractory 
wall section supported on the hangers in protective rela 
tionship to the inner surface of the said furnace front plate, 
said refractory wall section including a plurality of over 
lapping tile members arranged in edge to edge relation 
ship to one another and located on those hangers occurring 
below the fuel inlet opening to form a sill inclined down 
Wardly and inwardly of the furnace front wall plate, over 
apping angle tile members supported on hangers at either 
side of the fuel inlet opening to provide piers, said piers 
presenting obliquely disposed faces with respect to said 
front wall plate, said faces converging inwardly toward 
each other toward the interior of the furnace and which 
cooperate with the sill to guide the fuel toward the in 
terior of the furnace, and means on the respective hangers 
to adjust the angle tile members of the piers about a 
vertical axis into varying positions of angularity with 
relation to the fuel inlet opening and said front wall plate. 

4. A structure as described in claim 3, in which the 
refractory tile members are located in spaced relation 
ship to the front wall plate, to form an inner refractory 
Wall section for cooperatively enclosing an interior air 
Space between the refractory wall section and the front 
wall plate of the furnace, this air space being closed at the 
top and bottom thereof by other refractory members, 
means for circulating air between the refractory wall 
Section and the front wall plate, and said angle tile mem 
bers being formed with air passageways which open into 
the furnace interior for conducting heated air into the 
combustion chamber of the furnace. 

5. A device as described in claim 3, in which the base 
of the refractory wall section includes refractory blocks 
forming the bottom of the pier and sill structure, and 
Said blocks supported at the lower ends of respective 
hanger members. 

6. A structure as defined in claim 3, in which the 
hanger means for the pier tile members are formed with 
companion brackets having rail portions secured at the 
upper sides thereof, and each of said tiles has inner 
grooved surfaces cooperating with the said rail portion 
of the companion brackets to hold the tiles in a substan 
tially locked position. 

7. A device as described in claim 3, in which the 
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hanger members present vertically spaced shelf portions 
and integral vertical web portions extending therebe 
tween in a centrally located position, a plurality of fire 
brick members formed with slotted portions adapted to 
engage about the vertical web portions of the hangers 
and rest upon the said shelf portions. 

8. A device as described in claim 3, in which the 
hanger members include companion brackets having hori 
Zontal rails of elongated shape and said tile members 
are formed with grooved sections adapted to engage on 
the rails of the companion brackets to provide a sub 
stantially narrow line of contact, thereby to retard heat 
transmission. 

9. In a furnace of the spreader Stoker continuous ash 
discharge type, including an exterior furnace front wall 
plate having a fuel inlet opening therethrough, the com 
bination with said front wall plate of refractory sills 
mounted on the inner side of the front wall plate at 
points below the fuel inlet opening therethrough, re 
fractory supporting metal hangers secured to the front : 
wall plate and extending upwardly at either side of the 
fuel inlet opening, each of said hangers having a base 
provided with shelf portions, refractory pier blocks 
formed with slotted portions which are detachably en 
gaged over the shelf portions, pier members comprising : 
refractory tile elements of angular shape, said tile ele 
ments being located about the refractory pier blocks and 
hangers and having grooved inner surfaces, each of said 
pier hangers further including other shelf portions lo 
cated above said base shelf portions for supporting sets 
of opposed horizontally spaced brackets, said other shelf 
portions having means therein which permits locking 
said brackets thereto at a plurality of angular positions 
in relation to said front wall plate, each of the sets of 
brackets being supported on a shelf of the hanger in : 
vertically spaced position to one another, and each 
bracket of a respective set, at its upper side, being con 
structed with elongated tile supporting rails adapted to 
engage in the grooved inner surface of a tile element and 
detachably support the tile in protective relationship to 
the refractory pier blocks and in an angularly disposed 
position with respect to the fuel inlet opening and said 
front wall plate, and said refractory tile elements co 
operating with the refractory sill to form a guideway for 
the fuel inwardly flared toward the interior of the furnace. 

10. A device as described in claim 9, in which said 
other shelf portions are formed with slots, and means for 
adjustably securing said brackets in the slotted portions 
of the shelves. 

11. A structure as described in claim 9, in which the 
pier tile elements are formed with air passageways com 
municating with the furnace interior, and means for circu 
lating a current of air between the said front wall plate 
and said tile elements, thereby to provide a cooling 
effect upon said tile elements. 

12. in a furnace enclosure comprising a traveling grate 
forming the floor thereof, a wall structure, including an 
exterior metal plate of substantial thickness, having its 
lower edge elevated above said floor to form a continu 
GUS. elongated space therebetween to provide an egress 
for the continuous disposal of the furnace refuse, a plu 
rality of fuel inlet openings to the furnace exterior 
through said wall structure, through which fuel may be 
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fed to the furnace by a spreader stoker, said fuel inlet 
openings being laterally spaced apart in substantially 
level relationship and elevated above the lower edge of 
Said wall; brackets rigidly attached to said exterior plate 
at a level below each said fuel inlet opening and above 
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said lower edge of the wall structure, said brackets each 
comprising a pair of vertically spaced integral shelves, 
the uppermost shelf having an upwardly extending elon 
gated rail portion spaced some distance inwardly from 
Said plate, a prefabricated refractory block, having the 
characteristics of comparatively high heat conductivity 
and high heat resistance supported and anchored on said 
rail portion, a refractory block of comparatively lesser 
heat conductivity and heat resistance having a body por 
tion forming a part of the lower edge of the wall struc 
ture and underlying and totally enclosing the lowermost 
shelf of said bracket and shielding it from the furnace 
heat, while the refractory block of high heat resistance, 
which forms a part of the Iower boundary of said fuel 
inlet opening, overlies and shields from the furnace fire 
both the said lower heat resistant block and its support 
ing bracket. 

13. In a furnace of the spreader stoker continuous ash 
discharge type, including an exterior furnace front wall 
plate having a fuel inlet opening formed therethrough, 
refractory sills mounted on the inner side of the front 
wall plate at points below the fuel inlet opening, re 
fractory supporting metal hangers secured to the front 
wall plate and extending upwardly at either side of the 
fuel inlet opening; said hangers having bases provided 
with shelf portions, refractory pier blocks of compara 
tively low heat conductivity formed with slotted portions 
which are detachably engaged and supported over the 
shelf portions, pier face members comprising refractory 
tile elements of relatively high heat conductivity, said 
tile elements being supported in an upright position to 
form a protective shield about the refractory pier blocks 
and hangers and having a grooved interior supporting 
Surface, upwardly extending companion bracket means 
forming a part of the hanger, said companion bracket 
means being adjustable in horizontally extending slots 
and being interposed between some of the tile elements 
of high heat conductive quality and their respective 
hangers, said bracket means being formed with rail-like 
edges to provide for suspending the tile elements on rela 
tively narrow lines of contact thereby to retard heat 
transmission from the tile elements to the hanger. 
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