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Patented Feb. 24, 1942 - 2,273,898 

UNITED STATES PATENT OFFICE 

Application February 3, 1940, serial No. 317,115 
(C. 2-102) 14 Claims. 

This invention relates to furnaces and more 
particularly pertains to refractory and insulation 
walls of furnaces and the attachment or fasten 
ing of these walls to the metal casings external 
thereto. The invention is particularly well 
adapted to marine boiler furnaces, but it is ap 
plicable to stationary boiler furnaces, and it is 
utilizable also in incinerators, kilns, or any 
other receptacle in which combustion, or other 
heat producing action, or chemical reaction Oc 
curs, or is caused to take place. 
The firebrick comprising the refractory lin 

ings of marine boiler furnaces in use about 
twenty years ago, was secured to the steel, fur 
nace casing by steel or iron anchor bolts ap 
proximately 3' in length, with no intermediate 
layer of insulation between the rear face of the 
brick and the steel casing; or, at best a very thin 
or narrow one. However, present marine and 
naval boiler furnace walls are constructed. Of a 
4A'layer of firebrick, a 2% layer of insulating 
material capable of resisting high temperatures, 
and a 1' layer of low temperature insulation, 
all held together and to the furnace casing by 
anchor bolts about 7' long. This arrangement 
causes the anchor bolts to be subjected to much 
higher temperatures than in prior years, be 
cause of the heat damming effect of the insula 
tion layers which have become essential at the 
high heat releases and furnace temperatures 
presently employed. The high temperatures to 
which the anchor bolts are subjected have re 
quired the use of expensive alloys such as man 
ganese-nickel and the like for these bolts. These 
high priced heat resistant bolts however, are sub 
jected to heavy shearing stresses by the move 
ment of the furnace lining with changing tem 
perature, and to excessive strain through move 
ments of the boiler casings, and in marine in 
stallations to the roll and pitch of the ship. In 
consequence, anchor bolt replacements have be 
come an item warranting serious attention. In 
spite of the high quality of the anchor bolt ma 
terial, losses have become excessive, primarily 
because of the lengths of the anchor bolts en 
ployed, and secondarily because of the high ten 
peratures to which they are subjected. Mani 
festly, a short anchor bolt can withstand more 
service and will cost less than a longer one, even 
when both are subjected to the same tempera 
ture; but a shorter bolt, if utilizable, Would be 
subjected to a lower temperature since it could 
be located farther from the hot face of the re 
fractory. 

O 

Wantages of prior practice and provides a fur 
nace lining block comprising a relatively thin 
layer, about 2' in thickness, and of square, 
rectangular, hexagonal or other configuration, of 
highly refractory material such as zirconite, 
Sillimanite, mullite, or any other highly heat 
resistant mineral or compound, having a pro 
jection of rectangular, circular, or any other 
Cross-sectional configuration, extending from its 
rear face or Surface toward the furnace casing. 
This projection or "Spud,' may be cast, pressed, 
or otherwise formed integrally with and of the 
same substance as the fire face of the lining 
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block, but it may be separately manufactured 
and bonded to the rear face of the block. The 
outer end of the projection is provided with a 
recess, keyway or other device, by which a very 
short hooked end or flat-headed anchor bolt can 
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engage the block and hold it to the furnace 
casing. The refractory projection by which the 
short anchor bolt is made utilizable may be lo 
cated at or near the center of the block, or it 
may be located at any other suitable position 
thereon. The invention also contemplates the . 
use of such layers of thin insulating brick, high 
intermediate temperature insulation, or both, 
and low temperature insulation, as may be re 
quired between the rear face of the high tem 
perature refractory layer at the fire face of the 
furnace wall and the end of the refractory 
projection, each of these thin blocks or lamina 
tions being furnished with a hole at the cen 
ter, edge, or other position, to permit each lan 
ination to be passed over or around the pro 
jection by which the whole block is held to the 
casing by the short anchor bolt. Through care 
ful selection of the layers of heat resistant na 
terials the thickness and weight of refractory 
furnace linings may be appreciably decreased. 
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This is of particular value in naval boiler, fur 
nace construction. The layers of heat resist 
ant and insulating materials utilized, may be 
securely bonded to each other and to the re 
fractory facing and its projection by the use of 
fire clay, or preferably, special high tempera 
ture, high bonding strength cement, the assen 
bly forming a single furnace lining block. The 
bonding of the block may be accomplished at the 
plant where it is manufactured, or the various 
layers may be dipped in suitable cement indi 
vidually, and the block assembled in the boiler 
furnace immediately prior to laying up the fur 
nace wall. In the latter instance, the neces 
sary bonding is accomplished in the presence 

The present invention overcomes these disad- 55 of heat from the furnace, which should be 
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lighted off as soon as practicable after the Wall 
is laid up. 
The invention will be understood from the 

following description when considered in connec 
tion with the accompanying drawings forming a 
part thereof and in which: 

Fig. 1 is an isometric view of a portion of a 
furnace wall embodying the invention; 

Fig. 2 is a sectional view on an enlarged scale, 
taken on line 2-2 of Fig. 1; 

Fig. 3 is a sectional view taken on line 3-3 
of Fig. 2; 

Fig. 4 is a perspective view, on an enlarged 
scale, of the furnace lining block shown in Figs. 
1, 2 and 3; 

Figs. 5, 6 and 7 are perspective views, on an 
enlarged scale, of the insulating layers of the 
block shown in Figs. 1, 2 and 3 respectively; 

Fig. 8 is a sectional view similar to Fig. 2, but 
showing another form of anchor bolt, and 

Fig. 9 is a sectional view taken on line 9-9 
of Fig. 8. 

Like characters of reference refer to the same 
or to similar parts throughout the Several views. 

Referring to the drawings, reference char 
acter O designates the metal casing of a boiler 
furnace having a lining embodying the inven 
tion. As shown, the lining comprises a plurality 
of blocks of substantially cubical configutation, 
each of which consists of a plurality of relatively 
thin laminations constructed and assembled in 
accordance with the invention. In the form of 
the invention illustrated, each block has four 
laminations, but the invention contemplates the 
use of two or more laminations and is not re 
stricted to any particular number thereof. The 
fire face refractorylamination is approximate 
ly square and has a projection 2 integral there 
with or bonded thereto, which is of substantially 
smaller cross-sectional area than the laminations 
and extends from the central portion of the rear 
face thereof. The projection 2 may be of the 
same material as the lamination or of other 
suitable material. The intermediate insulating 
laminations f3 and f4 and the rear laminations 
5 are of the same size as the lamination but 

are of different thicknesses, and each is provided 
with a central opening 6 which is slightly larger 
than the projection f2. The axial length of the 
projection f2 is approximately equal to the total 
thickness of the insulating laminations 3, 4 
and 5. The laminations are securely bonded 
together and the insulating laminations are 
bonded to the projection f2 as previously men 
tioned. 
With this block arrangement, short anchor 

bolts may be utilized to hold the blocks to the 
furnace casing. The rear end portion of the 
projection 2 is formed to receive the inner end 
of the anchor bolt. With the form of anchor 
bolt 27 shown in Figs, 1 to 3, having a Square 
head T and a laterally extending end portion 8, 
the projection has an L-shaped slot 9 opening 
into the lower and rear faces of the projection, 
the dimensions of which are large enough to re 
ceive freely the head 7 of the bolt, and a con 
necting slot 20 which is wide enough to receive 
freely the shank of the bolt. With this arrange 
ment, when the bolt is positioned in the slot as 
shown in Figs, 2 and 3, the bolt head Will engage 
the walls of the slot and will retain the block 
in position. Since the only way the block can 
be removed from the anchor bolt is by raising 
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cause it to clear the head or inner extension 
thereof, it will be perceived there is little like 
lihood that the blocks will become loose in 
service. End portion 8 of the bolt is received 
in a clip 2 which is welded to the casing 0. 
Inasmuch as the bolt is required to extend only 
from the casing 0 to the rear portion of the 
projection 2, a very short bolt will suffice. 
With the form of anchor bolt 22 shown in Figs. 

8 and 9, having a laterally extending portion 23 
at one end and a portion 24 extending laterally 
in the opposite direction at the other end, the 
rear end portion of the projection 2 is formed to 
provide an L-shaped slot 25 the dimensions of 
which are sufficient to receive One end portion 
of the bolt 22. Any other suitable form of an 
choring means may be used. 
As an example of the materials which are suit 

able for the several laminations of the form of 
block shown, the fire face lamination may be 
made of the highly refractory material heretofore 
mentioned, lamination 3 may be made of a 
refractory or insulating material, or both, such 
as Armstrong EF 26, lamination 4 may be of in 
sulating material of high heat damming quality 
such as Armstrong C22, and lamination 5 may 
be made of insulating material such as Sill-O-Cel. 
Other minerals, ores or compounds may be sub 
stituted for the materials mentioned to meet the 
requirements for individual installations. 
As an example of the dimensions of the several 

parts, or the laminations, of the block illustrated, 
the fire face lamination may be 9' by 9' by 
2' thick, with the projection 3' by 3' by 5' 
long. Each of the laminations 3, 4 and 5 will 
be 9'' by 9' with lamination 3 being 12' thick, 
lamination 4 being 2%' thick, and lamination 
5 being 1' thick. With these proportions, the 

overall dimensions of the block will be 9' by 9' 
by 7'. --" 
Inasmuch as changes may be made in the 

form, location and relative arrangement of the 
several parts of the block disclosed and in the 
anchoring means as well as in the material of 
the several laminations of the block without de 
parting from the principles of the invention, it 
will be understood that the invention is not to 
be limited excepting by the scope of the appended 
claims. 
What is claimed is: 
1. A furnace lining block comprising a plurality 

of laminations one of which has a portion which 
extends through at least one other lamination. 

2. A furnace lining block comprising a plurality 
of laminations, the fire face lamination having a 
projection which extends through at least one 
other lamination. 

3. A furnace lining block comprising a plurality 
of laminations, the fire face lamination having a 
projection which extends through the other lami 
nations, the outer end portion of the projection 
being formed to receive block anchoring means. 

4. A furnace lining block part comprising a fire 
face lamination and a projection extending from 
the face of the lamination which is opposite the 
fire face, and means associated with the Outer 
end portion of the projection arranged to receive 
block anchoring means. 

5. A furnace lining block comprising a fire face 
section having a projection extending from the 
face of the section which is opposite the fire face, 
and at least one other section having an aper 
ture through which the projection extends. 

6. A furnace lining block comprising a fire face 
the block the considerable distance necessary to 75 section having a projection extending from the 
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face of the section which is opposite the fire face, 
and at least one other section having an aper 
ture through which the projection extends, the 
outer end portion of the projection being formed 
to receive block anchoring means. 5 

7. A furnacelining block comprising a fire face 
section having a projection extending from the 
face of the section which is opposite the fire face, 
and at least one other section having an aper 
ture through which the projection extends, the 
several sections being bonded together. 

8. A furnace lining block comprising a fire face 
section having a projection of substantially the 
same material as the section and extending from 
the face of the section which is opposite the fire 
face, and at least one other section having an 
aperture through which the projection extends. 

9. A furnace wall including a Casing, a lining 
therefor comprising a plurality of blocks each 
having a fire face section provided with a pro 
jection of substantially the same material as the 
Section, and at least one other section having an 
aperture through which the projection extends, 
and block anchoring means extending between 
the Outer end portion of the projection and the 
casing. 

10. A furnace wall including a Casing, and a . 
lining therefor comprising a plurality of blocks 
each having a fire face section provided with a 
projection of substantially the same material as 
the section, and at least one other section having 
an apercure through which the projection ex 
tends, the outer end portion of each projection 
having a recess formed to receive an end of an 
anchor bolt, the other end of which is secured 
to the casing. 

11. A furnace lining block comprising a fire 
face section having a projection extending sub 
stantially normally from the face of the section 
which is opposite the fire face, and at least one 
other section having a periphery of substantially 
the same shape and size as the fire face Section 
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and having an aperture through which said pro 
jection extends, the outer end portion of the 
projection being formed to receive block anchor 
ing means, 

12. A furnace lining block comprising a fire 
face section having a projection extending sub 
stantially normally from the face of the section 
which is opposite the fire face, and a plurality of 
other sections each having a periphery of sub 
stantially the same shape and size as the fire 
face section and having an aperture through 
which said projection extends, the sum of the 
thicknesses of the other sections being equal sub 
stantially to the length of the projection, the 
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Outer end portion of the projection being formed 
to receive block anchoring means. 

13. A furnace lining block comprising a fire 
face section of refractory material having a pro 
jection of essentially the same material extend 
ing substantially normally from the face of the 
Section which is opposite the fire face, and at 
least one other section of heat insulating ma 
terial having a periphery of substantially the 
Same shape and size as the fire face section and 
having an aperture through which said projec 
tion extends, the outeriend portion of the projec 
tion being formed to receive block anchoring 
e.S. 
14. A furnace lining block comprising a fire 

face Section of substantially rectangular con 
figuration having a projection of substantially 
rectangular transverse cross-sectional configura 
tion and Smaller than said section extending from 
the face of the section which is opposite the fire 
face, and at least one other section having a 
periphery of substantially the same shape and 
size as the fire face section and having a sub 
stantially rectangular aperture slightly larger 
than the projection through which the projection 
extends, the Outer end portion of the projection 
being formed to receive block anchoring means. 
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