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Lee M. Beal, Tulsa, Okla., assigner, by decree 
of court, to Inez L. Beasl 

Application Jiy 23, 1934, Serial No. 36,55i 
Claims. 

This invention relates to furnaces and more 
particularly to a furnace wall and arch construc 
tion and has for its principal object to provide a 
Wall and arch of this character which is resistant, 
to the destructive eienents of the furnace such 
aS eXpansion and contraction under wide varia 
tion in temperatures, erosion produced by melt 
ing slag running down the inner walls and arch 
of the furnace and Spalling effects caused by the 
slag Over-heaking the Wall Surfaces. 
Other important objects of the invention are 

to provide for movement of air over the inner 
Walls and arch of the fire box, to retain the ten 
perature of the slag collecting thereon below its 
neiting point, to provide an improved refractory 
lining having sliding anchored support relatively 
to the exterior portions of a furnace Wall, and 
to provide for cooling the refractory elements 
comprising the lining portions of the wall and 
arch. 

In accomplishing these and other objects of the 
invention, as hereinafter pointed out, I have pro 
vided improved details of structure, the preferred 
form of Which is illustrated in the accompanying 
drawings, wherein: 

Fig. 1 is a perspective view of a portion of a 
furnace wall and arch sections of a fire box under 
construction to better illustrate the elements 
comprising the respective SectionS. 

Fig. 2 is a horizontal section through the wall 
and a portion of the Wind box wherefrom the 
cooling medium such as air is delivered between 
the refractory elements to regulate the tempera 
ture of any slag that may tend to collect on the 
inner Surface of the walls. 

Fig. 3 is an enlarged vertical Section through 
the wall taken at a point in front of the fur 
nace arch. 

Fig. 4 is a detail perspective view of one of the 
brick Shaped refractory elementS. 

Fig. 5 is a similar perspective view of one of 
the refractory header elements for securing the 
refractory Wall portion to the Outer supporting 
Wall portion. 

Fig. 6 is a detail perspective View of one of the 
anchor members. 

Referring more in detail to the drawings: 
designates a side Wall of the fire box of a 

conventional type furnace Such as is employed in 
the firing of large boilers as used in commercial 
power plants and which includes an outer wall 
portion 2 constructed of common brick and an 
inner refractory Wall portion 3 constructed of 
refractory elements for resisting heat of combus 
tion in the fire box. 

Heretofore, furnace walls of this character were 
Subject to rapid deterioration due to differential 
'expansion between the outer and inner portions 
of the Wall brought about by the different ma 
terials of construction and particularly when the 
refractory Wall portion is of the same tempera 
tuie as the fire box. 
To overcone this difficulty, I have provided for 

free vertical expansion between the outer and in 
iner Wall portions as well as a lower temperature 
of the refractory lining. 
Another reason for rapid deterioration of the 

Walls is erosion caused by melted slag running 
doWI) the Surface of the refractory Wall portions 
and Wearing a Way the refractory elements. To 
Overcoine this difficulty, I have provided for cir 
culating cooling mediu in through the refractory 
wall portions to maintain the temperature there 
of below the temperature of any slag that may 
tend to collect thereon. 
By thus cooling the Wall, any slag which does 

collect thereon does not melt, but remains in 
soft porous condition and serves as a protective 
coating for the Wall ratiner than as a destructive 
element. 

In carrying out these features of the invention, 
the outer supporting Wall portion is laid up of 
Superimposed courses of ordinary brick 4 which 
may be bonded at suitable intervals as in conven 
tional masonry construction. The supporting 
wall portion is reinforced by the structural frame 
work of the furnace including vertical columns 
6 interconnected by box girders which are in 
corporated into the Wall construction. The col 
umns are also interconnected by a series of verti 
cally spaced angle bars 8 and 9 that are located 
in Supporting relation with selected courses of 
brick. 
The angle bars 8 and 9 have their ends con 

nected to the vertical flanges ) of the columns 
6 by fastening devices extending through the 
vertical legs 2 and 3 of the angle bars as best 
shown in Fig. 1. 
The vertical flanges of the angle bars are pref. 

erably inset relatively to the ends thereof so that 
they lie flatly against the outer face of the wall 
structure. The horizontal leg portions of the an 
gle barS eXtend OutWarcilly therefrom and alre 
Spaced apart a Sufficient distance to form a slot 
A therebetween for securing the plate portions 
5 of anchor inheinbers 3 by which the inner re 

fractory portion is Secured to the outer support 
ing wall portion. The inner refractory portion of 
the wall is Spaced from the supporting portion 
of the wall to provide a vertical passageway or 
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2,114,960 
dium from the channels 47 through slots 49 
formed between the respective courses of re 
fractory elements. These slots are formed by 
offsetting the faces of the bed portions of the 
elements on opposite sides of the transverse 
grooves 42 so that when the elements are placed 
in superimposed courses the portions 50 are 
spaced apart to provide the slots 49 therebetween 
and which are in communication with the re 
spective channels. 
Thus, the cooling medium is caused to move in 

direct contact with the slag to retain it in Soft 
porous condition so that the air passes readily 
therethrough and prevents it from melting and 
running down the wall to cause the erosion above 
pointed out. 
While the cooling medium may be provided 

from any source, I preferably circulate the cooling 
medium from the wind box 5 of the furnace 
which is connected with the wall space by 
means of a connecting flue 52 as shown in Fig. 2. 
In a furnace constructed as described, air is 

circulated from the wind box 5 through the 
space for distribution to all of the channels 
48 for flow to the longitudinal channels 4 to 
maintain the refractory portion of the wall in 
relatively cool condition or below the temperature 
at which the elements tend to crack and produce 
spalling. 

Also by circulating the air in close proximity 
with the inner face of the Wall and by dis 
charging jets of air in sheet like formation 
through the slots. 9 and into the furnace, any 
slag which tends to collect thereon is maintained 
below its melting point so that if it does adhere 
to the wall, it is of soft porous nature and acts 
as a protective coating on the Wall. 
A similar method may be used in cooling and 

protecting the arch section 53 of the fire box, as 
illustrated in Fig. 1, wherein refractory elements 
54 and 55, similar to the header elements em 
ployed in the wall construction, are suspended in 
juxtaposed relation from I-beam supports 56. 
The refractories are positioned on the supports so 
that courses of the bias elements 54 alternate 
with the straight elements 55 to provide a bonded 
construction. 
The grooves 57 in the side faces of the re 

fractory elements 54 and 55 also cooperate to 
form channels 58 extending across the width of 
the arch and having slots 59 wherethrough air is 
passed from the channels into the fire box in 
direct contact with slag tending to collect on the 
under surface of the arch, the air being Supplied 
to the channels through the lateral channels 60 
formed by the longitudinal grooves 6 of the re 
fractories. The tops of the supports 56 carry 
a sheet metal covering 62 to provide an air Space 
63 above the refractories for preventing loss of 
furnace heat through the arch, this heat being 
absorbed by the air and returned to the fire box 
through the respective flow channels. The space 
63 may be connected through suitable ports (not 
shown) with the vertical spaces in the side 
walls, or it may connect directly with the wind 
box 5 through ducts similar to the flues 52, pre 
viously described. 

It may be desirable in most arch installations 
to have the slots 59, or at least most of them, 
closed by a high temperature cement to retain 
the air for circulation through the channels in 
close proximity to the inner surface of the arch 
for maintaining the cooling effect without passing 
the air directly in contact With the slag. 
From the foregoing, it is apparent that I have 

3 
provided a Wall having maximum strength and 
which is resistant to the destructive elements in 
cidental to furnaces of the type illustrated and 
wherein differential expansion and contraction 
of the respective materials is adequately compen 
sated for to prevent disintegration of the Wall 
Structure. 
While I have specifically related my invention 

to furnace wall and arch construction, it is ob 
vious that the construction may be used in any 
type of still, retort, blast or like furiaces, wherein 
it is desirous to prevent the formation of melted 
slag or to compensate for expansion and con 
traction between inner and outer portions of a 
wall. 
What I claim and desire to secure by Letters 

Patent is: 
1. A furinace Wall including an outer Wall por 

tion, an inner wall portion comprising juxta 
posed refractory elements having interconnect 
ing longitudinal and transverse grooves cooper 
atting to provide transverse and lateral flow chan 
nels, anchor members carried in said outer wall 
portion, header elements interposed between se 
lected refractory • elements and having bias por 
tions positioned in bonded relation with said re 
fractory elements and provided with notched por 
tions for sliding engagement with said anchor 
members to retain the wall portions in spaced 
relation and provide a duct therebetween com 
municating with said flow channels, and means 
for delivering a cooling medium to said duct for 
flow through said channels. 

2. A furinace Wall incluiding an outer wall por 
tion, an inner wall portion comprising juxtaposed 
refractory elements having interconnecting longi 
tudinal - and transverse grooves cooperating to 
provide transverse and lateral flow channels, an 
chor members carried in said outer wall portion, 
header elements interposed between selected re 
fractory elements and having similar flow chan 
nels and provided with notched portions for slid 
ing engagement with said anchor members to 
retain the wall portions in spaced relation and 
provide a duct therebetween communicating with 
said flow channels, and means for delivering a 
cooling medium to said duct for flow through said 
channels. 

3. A furnace wall including inner and outer 
Wall portions comprising juxtaposed bricks, 
flanged anchor members carried by one of said 
Wall portions, a row of header elements inter 
posed between selected bricks in the other of said 
Walls and having bias portions arranged in bias' 
relation with said bricks and provided with hook 
shaped portions slidably engaging the flanged 
anchor members to retain said wall portions in 
Spaced Irelation, and a second row of header mem 
bers positioned in bonded relation with the bias 
portions of Said first row and having similar hook 
shaped portions engaging said anchor members. 

4. A furnace wall including an outer supporting 
Wall portion, anchor members having plate por 
tions extending through said wall and having 
flanged head portions, and an inner refractory 
Wall including refractory elements having notched 
portions engaging Said flanges on said head por 
tions of the anchor members to space said wall 
portions to form an air duct therebetween, said 
inner wall portion having air flow channels in 
communication with Said air duct. 

5. A furinace Wall including an outer wall por 
tion, an inner wall portion comprising juxtaposed 
refractory elements, anchor members carried in 
said outer Wall portion, and header elements in 
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terposed between selected refractory elements 
and having bias portions positioned in bonded 
relation with Said refractory elements and pro 
vided with notched portions for sliding engage 
ment with Said anchor members to retain the 
wall portions in Spaced relation. 

6. A refractory element including a refractory 
body having a hooked Shaped anchoring portion, 
and a bias portion having transverse and longi 
tudinal grooves to form flow channels when the 
refractory element is juxtaposed in bonded re 
lation with similar elements in a wall structure, 
Said bias portion having a bed face provided with 
Offsets on opposite sides of the transverse groove 
so that when the refractory elements are juxta 
posed with Similar elements slotted outlets are 
provided for the flow channels formed by said 
transverse grooves. 

7. A refractory element including a brick like 
body having a bed portion provided with offset 
faces Separated by a transverse groove and hav 
ing a longitudinal groove in the highest of said 
Offset, faces and connected With the transverse 
groove to form flow channels and a slotted outlet 
from the flow channels when the refractory ele 
ment is juxtaposed With similar elements in a 
Wall Structure. 

8. A refractory element, including a brick like 
body having a bed portion provided with offset 
faces Separated by a transverse groove and hav 
ing a longitudinal groove in the highest of Said 
offset faces connecting the transverse groove to 
form flow channels and a slotted outlet from the 
flow channels when the refractory element is 
juxtaposed with similar elements in a wall struc 
ture, and a hook-shaped anchor engaging portion 
on said body. 

9. A furnace wall including inner and outer 
wall portions comprising juxtaposed bricks, 
flanged anchor members carried by one of said 
wall portions, and header elements interposed 
between selected bricks in the other of Said Wall 

2,114,960 
portions and having biased portions arranged in 
bias relation. With said bricks and provided with 
hook-shaped ends slidably engaging the flanged 
anchor members to retain said Wall portions in 
Spaced relation, Said header elements having 
flow channels in communication with the space 
formed between said wall portions. 

10. A furinace Wall including an outer Wall por 
tion, anchor members carried by said outer wall 
portion and having flanged heads, an inner wall 
portion including courses of juxtaposed refractory 
elements, the refractory elements in One course 
having bed faces provided with channels coop 
erating with bed faces of the refractory elements 
in the next adjacent course to form horizontal 
paSSageways for air between the bed faces of the 
respective courses and having notched ends for 
Slidably engaging said flanged heads of the 
anchors to retain said wall portions in spaced re 
lation to form a chamber in communication with 
Said passageways between the respective courses 
Whereby air is circulated from the chamber 
through Said passageways. 

11. A furinace Wall including an outer Wall por 
tion formed of juxtaposed brick, anchor members 
having plate portions engaged between selected 
bricks and having flanged head portions, an inner 
Wall portion including courses of juxtaposed re 
fractory elements, the refractory elements in one 
course having bed faces provided with channels 
cooperating with bed faces of the refractory ele 
ments in the next adjacent course to form hori 
ZOntal passageways for air between the bed faces 
of the respective courses and having notched ends 
for slidably engaging said flanged head portions 
to retain Said wall portions in spaced relation to 
form a chanber in communication with said pas 
Sageways between the respective courses whereby 
air is circulated from the chamber through said 
paSSageWayS. 
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