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This invention relates to furnace construction 
and it is exemplified herein by what is termed 
a panel Wall Construction. 
An object of the invention is to provide a fur 

nace Structure in which the refractory elements 
of individual Sections may be readily replaced or 
repaired without interfering with the elements 
of other similar sections. 
Another object of the invention is to provide a 

Wall So arranged that injuries thereto may be 
conveniently and quickly repaired, particularly 
without disturbing or injuring portions of the 
wall which are not in need of repairs. 
A further object of the invention is to provide 

a Wall which can be quickly and conveniently 
assembled and which is inexpensive and depend 
able. 
Another object of the invention is to provide a 

Wall which reduces materially the loss of heat 
and leakage of air therethrough and which elim 
inates warping, bowing or other distortions due 
to the heat or fluid pressures thereon. 
A further object of the invention is to provide 

a compact, light-weight, and easily handled fur 
nace wall construction, which will be air-tight 
and Which Will permit the handling of the wall 
Sections as units. 
Other objects of the invention will appear as 

the accompanying description proceeds. 
The invention will be described with reference 

to the accompanying drawings, in which: 
Fig. 1 is a vertical section of a furnace wall in 

which light-weight, insulating firebricks are used 
in a paneled, or sectional wall construction. 

Fig. 2 is an enlarged sectional detail view taken 
through the juncture of two of the sections or 
panels of the Fig. 1 construction. 

Fig. 3 is a detailed vertical sectional view of a 
modified panel Wall construction. 

Fig. 4 is a Section taken on the line 4-4 of 
Fig. 3. 

Fig. 5 is a detailed vertical section upon an 
enlarged Scale of an additional embodiment of 
the invention. 

Fig. 6 is a horizontal Section of the Fig. 5 em 
bodiment, taken on the line 6-6 of Fig. 5. 

Fig. 7 is a partial elevation of a modified form 
of the wall construction. - 

Fig. 8 is a vertical section taken on the line 
8-8 of Fig. 7. 

Fig. 9 is a partial horizontal section taken on 
the section line 9-9 of Fig. 8. 

Fig. 10 is a partial horizontal section of a wall 
construction adapted for use in oil stills. 

Fig. 11 is a detail view of the horizontal flange 
of an angle for use in the wall constructions. 

Fig. 12 is a view in the nature of a partial hori 
Zontal section of a wall similar to that shown in 
Fig. 10. - 

Referring to the structure illustrated in FigS. 1 
and 2 of the drawings the horizontals, herein 
shown as angles 0, may be considered as the 
supports for the separate Sections or panels of 
the wall construction. These horizontals may be 
secured to any Suitable Supporting framework, 
and are spaced as indicated in Fig. 1. They pro 
vide botton SupportS for the Separate Sections 
of the wall. As more clearly indicated in Fig. 2 
each angle O has a horizontal flange 2 to which 
may be secured by welding a plate 4 running 
lengthwise of the wall. This plate is preferably 
apertured at positions which are regularly spaced 
at distances corresponding to the width of the 
vertical rows of light-weight insulating firebrick 
6. Light-weight brick aligning members 8 have 

their ends Seated within the apertures in the 
plates 4. These members are upset as indi 
cated at 22 in order that they may be held in 
position by the plates. 
upon the aligning members 8 and the upper 
ends of the rows of the brick and the aligning 
members are held in position with reference to 
the horizontals 0 by means herein shown as eye 
bolts 24, which are threaded over the upper ends 
of the aligning members and are secured to the 
horizontals. 

In building the furnace, separate vertical tiers 
of the bricks are assembled in alignment with 
the specially formed expansion joint bricks.26 at 
their tops and with the eye-bolts 24 arranged in 
the recesses 28 in these specially formed bricks. 
The aligning members are inserted through the 
openings in the bricks and each entire assemi 
blage may then be temporarily held in this as 
sembled position and inserted in an opening be 
tween successive horizontals f2. The bottom end 
of each assembly is brought to a position. Within 
the furnace beyond the horizontal so that the 
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The bricks 6 are strung 

top ends of the rows will escape the lower ends 
of the upper horizontals. Then each aligning 
member is forced upwardly through the bricks 
until its lower end is even With Or above the 
lower surface of the lower bricks which are 
shown in Fig.2 as resting upon the plate 4. The 
lower end of each unit is still kept inwardly of 
the furnace edge of the plate, and the upper 
end of the unit is noved into operative position 
and the eye-bolt 24 guided through its opening 
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in the angle fo. The distance between the point 
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A which is the lower inner edge of the expan 
sion joint brick is 34 and the point B which is the 
inner edge of the lower plate is sufficient to allow 
each unit to Swing about the point A as a center 
and escape the inner edge of the plate at B with 
Sufficient clearance to allow the bricks to become 
seated in operative position upon the ledge af 
forded by the plate 4. Thereafter the aligning 
member 8 drops into operative position with its 
lower ends extending through the aperture in the 
plate f4, as shown in Fig. 2. Each tier of brick 
is supported at its bottom by the ledge f4 and is 
held in position at its top by the tightening of 
the eye-bolts against the horizontal fo, the eye 
bolts f3 preferably having the stops 5 thereon. 
The separate panels or sections of the wall may 

be of any desired shape, preferably square or 
rectangular, and after a number of the vertical 
tiers of brick are brought to their operative po 
sitions as above described the insulating layer 
40 and the sheet metal panel 42 may be secured 
in position to form an air-tight wall. The panel 
has a main sheet metal body portion and at its 
perimeter it is reinforced by flanges which may 
be provided by angle members arranged as a 
frame for the main body of the panel. 

In a wall constructed in accord with the em 
bodiment indicated in Figs. 3 and 4 of the draw 
ings there are spaced and fixed angle horizontals 
50 upon which light-weight insulating firebrick 
52 are directly arranged and supported in hori 
ZOntal and vertical rows. In this construction 
the upright anchor bars 54 are seated within 
openings in the horizontal flanges 56 of the 
beams and are preferably made in the form of 
angles as shown. They are also seated within 
the insulation layer 58, thereby being located at 
a greater distance from the furnace face of the 
Wall and consequently having a greater protec 
tion from overheating. 

In the Fig. 3 and Fig. 4 modifications the in 
sulating firebrick 52 are preferably formed at 
their corners with recesses 60 which may be made 
in the form of saw-cuts. When the bricks are 
assembled four of these recesses cooperate to 
form one...large recess which receives one of the 
heads 62 of the anchors 64, the other end of 
which is formed at a right angle as shown. This 
inner angle portion 66 is positioned rearwardly 
of the flange 68 of the anchor member 54 so as 
to hold the bricks in position. Thereafter the in 
sulating refractory material 58 may be installed. 

In the embodiment of the invention shown in 
Figs. 5 and 6 the upright anchor rods 2 are sim 
ilarly located rearwardly of the bricks 74 and are 
thus protected against overheating. They are 
positioned intermediate the insulating layer 6, 
and take the form of round rods, in the preferred 
form. 
In assembling the wall indicated in Figs. 5 and 

6 the eyes 78 of anchors 80 are strung upon the 
rods 2. Opposite the eyes the anchors have 
heads 82 disposed within recesses 84 which cor 
respond to the recesses in the bricks of the Figs. 
3 and 4 modifications. 

In each embodiment of the invention shown in 
the drawings expansion joints are provided for at 
the upper margins of the panels. In the Fig. 1 
embodiment expansion joints are provided be 
tween the bricks 34 and 26. As shown particu 
larly in Fig. 2 these bricks have parallel upright 
surfaces 88 and 90 between which there may be 
arranged a roll of fire resisting material to form 
a seal. As indicated in the Fig. 5 modification 
a layer of heat resisting material such as woven 

w 
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asbestos may be arranged as a curtain 98 hang 
ing forwardly of the inner edges of the beams 
00 and preferably contacting with the upper 

surface of the brick O2. 
Referring again to the modification shown in 

Figs. 3 and 4 of the drawings it will be noted 
by obServation of Fig. 3 that two anchor mem 
bers 54 and 4 are shown. The lower one passes 
through an opening in the angle 50 which is 
nearer to the observer than the Opening in that 
plate through which the upper member passes, 
In other words, vertically successive anchor 
members are offset by ceason of offset openings 
in the plates 56. 
The anchor bar members 54 are So formed at 

their ends that the latter are in the form of thin 
plates of such a thickness that they can be read 
ily inserted in the slots O in the flanges 56 of 
the beams 50. As indicated at 2 in Fig. 4, the 
flanges of the anchor members 54 normal to the 
plane of the wall are cut away so as to provide 
these end extensions. Furthermore, the slots to 
are greater in length than the width of the ends 
of the anchor members 54 so as to facilitate the 
placing of the anchor members in position. Also 
the upper ends of the anchor members may have 
their flanges f 4 cut away so as to provide longer 
plate-like ends at the tops of the anchor mem 
bers. This permits each anchor member to have 
its upper end inserted in a slot ff0 and the en 
tire member to be moved upwardly to such an 
extent that its lower end can be swung into Oper 
ative position over an aligned slot in the next 
lower beam. The anchor member can then be 
allowed to drop in position with its cut away 
flange contacting with the beam. Its upper end 
is long enough so that it still remains seated in 
One of the slots. 

Fig. 11 shows the horizontal flange of an angle 
for use in the illustrative wall construction. 
When this flange f f 6 is formed with spaced slots 
or saw cuts 8 warping of the angle and conse 
quent air infiltration around the casing is pre 
vented. Such warping might be caused by un 
equal heating and expansion of the two legs of 
the angle if the illustrative construction were 
not used. 
In the wall construction shown in Figs. 7, 8 and 

9 the bricks are not strung upon the retaining 
rods 20 before the bricks are put in position 
upon the angle 6. The retaining rods are po 
sitioned between Successive columns of the bricks 
and the bricks are formed with rod receiving 
notches as indicated in Fig. 9. In the construc 
tion of this wall, assuming that the brick column 
22 is the first column at the right-hand side of 

the panel, it is placed in position upon the angle. 
Then the retaining rod 24 is placed in the 
notches of the bricks of the column 22 and its 
lower end is inserted through the opening in the 
angle at the bottom of the column. The eye 
bolt f26 is then threaded through the vertical 
flange of the upper supporting angle. After the 
eye-bolt is rigidly Secured to this angle the two 
brick columns 28 and 30 may be placed in op 
erative position as indicated. The retaining rod 
32 is next installed in the same manner as the 

rod 24, and these operations are repeated until 
the last two columns 34 and 36 of the brick 
in the particular panel under construction, are 
reached. These last two columns may be assem 
bled in operative relation to the cooperating re 
taining rod and eye-bolt and then this entire 
assembly placed in wall forming position upon 
the supporting angle. 
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4. 
face of the wall contact with the lower beams, 
an inner wall including light-weight insulating 
firebrick arranged in tiers between successive 
beams, means for separately anchoring the tiers 
to the beams, an outer wall including metallic 
panels, and means for securing the panels to the 
beams. 
. 8. In a panel wall furnace construction, an 
inner wall including independently supported 
vertical tiers of insulating firebrick, supports, 
means for securing the tiers to the supports, sheet 
metal panels, means for securing the panels to 
the Supports, expansion joint constructions be 
tween the tiers of the vertically successive panels, 
the brick retainer means being readily detach 
able from the supports so that they are remov 
able with the tiers as units and the construction 
being such that the panels and the tiers of fire 
brick can be independently removed and replaced 
Without access thereto from the interior of the 
furnace, 

9. In a furnace, a panel wall construction in 
cluding horizontal beams in the form of angle 
members constituting a part of the furnace 
framework, upright brick anchoring rods secured 
between successive beams, upright tiers of light 
Weight insulating firebrick arranged on the fur 
nace sides of the rods, an outer wall spaced from 
the inner wall and held in position by said beams, 
insulating material enclosing the rods and posi 
tioned between the inner and outer walls, and 
anchors seated in recesses in the firebrick and 
extending around the rods to hold the brick in 
Wall forming position. 

10. A furnace wall structure comprising, a 
metal supporting framework, blocks of refractory 
material having a density of the order of A, 
to 4 that of standard firebrick and a heat con 
ductivity of from 25 to 40% of the heat con 
ductivity of standard firebrick (at temperature 
ranges from 500 to 1100), and means for sup 
porting the blocks on the framework in inde 
pendent groups each of which may be handled as 
a unit. 

11. A furnace adapted for use at high temper 
atures, comprising a supporting wall structure of 
metal framework, said structure including ver 
tically spaced horizontal members which define 
wall panels, an outer wall structure consisting 
of metal panels secured to said horizontal mem.” 
bers, and blocks of heat insulating material car 
ried by the framework and forming an inner wall 
of the furnace, said blocks having a substantially 
lower density and a greater porosity with sub 
stantially lower heat conductivity than that of 
standard firebrick or fireclay refractory, where 
by the necessity of using standard refractory 
materials of high density as a lining for the fur 

2,144,597 
nace is obviated and whereby the refractory may 
be removed and replaced without access thereto 
from the interior of the furnace. 

12. In a panel wall for furnaces, supports, bot 
tom supported tiers of insulating firebrick rest 
ing on the Supports, and bottom supported brick 
retaining rods threaded through the bricks and 
maintained in position by the supports, the tiers. 
being separately removable by tilting their lower 
ends into the furnace after the rods are raised 
to free them from the supports, 

13. In a furnace, vertically spaced horizontal 
supports, an inner Wall including tile or brick 
arranged in upright columns between successive 
Supports, upright anchor members detachably 
secured at their upper and lower ends to the 
supports and corresponding to the columns in 
number, an Outer wall spaced from the inner wall 
and including panels terminating at the Supports, 
and means for securing the panels to the sup 
ports, said supports comprising metallic mem 
bers affording compression supports for the brick 
columns and having their inner marginal por 
tions provided with spaced slots whereby the 
temperature gradient of those portions will not 
result in such excessive stresses as would cause 
Warping of the supports. 

14. In a furnace construction, an exterior wall 
structure including sheet metal encasement pan 
els, an inner wall including superposed insulat 
ing firebrick arranged in independently movable 
groups extending across the wall area covered 
by the panel, and means including elements in 
the nature of hook bolts for bonding the inner 
and outer walls while permitting a limited range 
of relative movements of said Walls, said elements 
extending transversely of the Walls and having 
laterally bent Outer ends which are movable rela 
tive to the panels. 

15. A panel wall construction for furnaces com 
prising, an inner Wall including insulating fire 
brick arranged in independent vertical columns 
and weighing from A to is the weight of con 
ventional firebrick, vertically spaced framework 
supports defining boundaries of wall panels with 
the brick columns positioned between them, 
means including brick aligners fixed to succes 
sive supports for independently anchoring the 
separate brick Columns, an outer wall including 
sheet metal panels, and means for detachably 
securing the panels to the supports, each sep 
arate brick column with its aligner constituting 
an assembly which may be moved or handled as 
an independent unit. 

CAR. S. REED. 
VINCENT VER, SMITH. 
JAMES E. BRINCKERHOFF. 
ANTHONY M. KOHLER. 
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When a packing joint is left between the col 

umn 36 and the end wall 38 the top brick of 
the column f36 can be formed with a retaining 
rod notch just as are the other bricks in the 
panel. In this case this brick is installed before 
the packing joint strip 40 is placed in the posi 
tion shown. 

In the event that no packing joint strip is pro 
vided, the top brick of the column f36 is pro 
vided with a cut away corner portion as indicated 
at 42 in Fig. 9. This cut away construction per 
mits the top brick to be moved endwise into op 
erative position past the retaining rod 44. The 
depth of the cut away portion from the edge of 
the brick is equivalent to one-half the width of 
the combined retaining rod and eye-bolt con 
struction so that this top brick can be inserted 
by pushing it into the opening available for it. 
When the packing joint strip is not provided this 
brick may be cemented into place. 

Figs, 9 and 10 both show the end wall f38 in 
the form of a tube sheet, and Fig. 9 shows a fluid 
heat exchange tube 46 mounted in the tube 
sheet in proximity to the furnace face of the 
Wall. 
The Wall shown in Fig. 10 is What is some 

times referred to as a 6' wall. In this case the 
bricks are mounted longitudinally so that they 
constitute a 4A' refractory section of the wall, 
the remaining thickness of the wall being made 
up of the insulating material 48 and the panel 

In the wall construction indicated in Figs. 
10 and 12 the bricks of the separate columns are 
strung on their retaining rods before they are 
placed into operative position upon the support 
ing angles, and the assembled columns are then 
moved up into place. They are successively se 
cured into position by allowing the retaining rods 
to drop through the openings in the horizontal 
flanges of the supporting angles and by securing 
the eye-bolts 52 to the vertical flanges of the 
angles. 

Fig. 10 indicates a Wall construction in which 
it will be assumed that the brick columns are 
placed in their operative positions, starting from 
the right-hand end of the panel shown. When 
the last brick column next to the tube sheet 38 
is placed in position the top brick is not included 
in the column in order to provide for access to 
the eye-bolt 54. This must be manually brought 
into register with its opening in the vertical flange 
of the upper supporting angle and the eye-bolt 
then tightened in position. The top brick 56 
is provided with a U-slot 58 so that the brick 
can be bodily moved into position past the re 
taining rod 60. It is then properly cemented into 
its operative position. 
What is claimed is: 
1. In a panel wall construction for furnaces; 

casing plates; tiers of light-weight insulating 
firebrick; a layer of thermal insulating mate 
rial interposed relative to the plates and said 
tiers; brick anchoring means maintaining the 
bricks of said tiers in alignment; and wall sup 
ports to which the brick anchoring means are 
detachably connected so that the latter are read 
ily detachable to permit the tiers to be removed 
from their wall forming positions; all of these 
elements being held together in a rigid and com 
pact sectional wall unit. 

2. In a panel wall furnace encasement con 
struction; panel wall units in which outside me 
tallic panels and separate tiers of light-weight 
insulating firebrick are secured together in a rigid 
compact structure with a layer of thermal insu 

3. 
lating material between the panels and the tiers; 
a wall frame-work including spaced supports; 
firebrick aligning members detachably connected 
with said supports and holding a plurality of the 
tiers in their operative positions in the main units 
and tying the bricks of the tiers together so that 
they may be moved and handled as separate panel 
wall sub-units apart from the other elements of 
the main units. 3. In a furnace, vertically spaced supports de 
fining wall panels, an inner Wall including aper 
tured tile or brick arranged in tiers between Sulc 
cessive supports, upright anchor members fixed 
at their upper and lower ends to the supports and 
corresponding to the tiers in number, means for 
detachably securing the upper ends of said men 
bers to the supports, an outer Wall Spaced from 
the inner wall and including panels terminating 
at the supports, and means for Securing the 
panels to the supports. 

4. A panel wall construction for furnaces con 
prising, an inner wall including insulating fire 
brick arranged in tiers and weighing from 4: 
to 6 the weight of conventional firebrick, verti 
cally spaced framework supports defining bound 
aries of wall panels with the tiers of brick po 
sitioned between them, means independently an 
choring the separate tiers, an outer wall, an in 
sulating layer in which said means are embedded, 
and means for detachably securing the Outer wall 
to the Supports. 

5. In a furnace, vertically spaced horizontally 
extending beams presenting horizontal ledges, 
upright angle members seated in apertures in 
Successive ledges, an inner wall including light 
weight insulating firebrick arranged in tiers be 
tween the successive supports, anchors seated in 
recesses in the firebrick and having parts engag 
ing the angle members to hold the brick in wall 
alignment, an outer wall including metallic pan 
els interposed relative to Successive beans, insul 
lating material positioned between the inner and 
Outer walls and enveloping the upright angle 
members and means for detachably securing the 
panels to the beams. 

6. In a furnace, vertically spaced and horizon 
tally extending beams presenting horizontal 
ledges, upright angle members seated in aper 
tures in Successive ledges and Supported by the 
beams, said angle members each having one 
flange cut away more at the top than at the 
bottom so that the members can be seated be 
tween successive beans, an inner Wall including 
light-weight insulating tile or firebrick arranged 
in tiers between the successive supports and 
maintained compression thereby, anchors having 
their inner ends seated in recesses formed in the 
firebrick at their corners and having parts en 
gaging the angle members to hold the brick in 
Wall alignment, an Outer wall including metallic 
panels, and means for detachably securing the 
panels to the beams. 

7. In a furnace, horizontally extending and 
vertically spaced beams constituting a part of the 
furnace framework and presenting horizontal 
ledges formed with slots extending therein 
lengthwise of the furnace wall, upright angle 
members having their flanges normal to the face 
of the furnace wall cut away for a distance suf 
ficient to allow these members to be placed in 
position by inserting their lower ends through 
the slots in the beams at the tops of the panels 
and then allowing the members to drop with 
their inner ends extending through the slots in 
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the lower beams until their flanges normal to the 


