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1 
My invention relates to suspended furnace roofs 

and processes relating thereto. 
... A purpose of my invention is to obtain long 
life from suspended furnace roof brick having 
oxidizable metallic plates laterally interposed - 
between adjoining brick. 
A further purpose is to assure the application 

of controllable pressure laterally to oxidizable 
metallic plates in a suspended furnace roof at 
the time the roof is first heated to furnace tem 
perature and before the plates have oxidized 
and the oxide of the plates has integrated with 
the refractory oxides of the brick. 
A further purpose is to facilitate the integra 

tion of suspended basic refractory roof brick to 
laterally interposed oxidizable metallic plates 
by Suspending the brick before heating the roof 
..under yielding lateral pressure exerted at the 
time of first suspension at intervals along the 
length of the roof to maintain pressure contact 
during the first oxidization of the plates, and 
then heating the roof and oxidizing the plates 
while such pressure is exerted. 
A further purpose is to obtain such yielding 

lateral pressure from a component of the gravi 
tational force on the brick. v. 
A further purpose is to integrate suspended 

basic refractory roof brick to laterally interposed 
oxidizable metallic plates by suspending the indi 
vidual bricks prior to heating of the roof in a 
curved arch with lateral freedom to shift and 
ato apply a lateral component of the gravitational 
force on the brick to the plates toward the sides 
of the arch while confining the sides of the 
arch, preferably simultaneously applying lateral 
;pressure longitudinally of the arch from a lateral 
component of the gravitational force on the 
-brick, and heating the roof and oxidizing the 
plates while such sidewise and lengthwise pres 
Sures are exerted. 

... A further purpose is to suspend the brick, de 
sirably in pairs, by hangers supported at points 
removed from the vertical and Swingable to 
exert a lateral component of the gravitational 
force on the brick to bring pressure against the 
plates. 
A further purpose is to suspend the brick by 

hooks on hangers engaging desirably curved 
beams and to vertically misalign the hangers 
radially of the curve and desirably in the direc 
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2 
tion away from the skewbacks at the sides of 
the roof and also to vertically misalign in a lon 
gitudinal direction so as to apply pressure to 
plates in both directions. 

Further purposes appear in the specification 
and in the claims. 

In the drawings I have chosen to illustrate 
one only of the many forms of the invention, 
With minor variations, the form and variations 
being chosen from the standpoints of convenience 
in illustration, satisfactory operation and clear 
demonstration of the principles involved. 

Figure 1 is a partially diagrammatic frag 
mentary perspective view of a furnace roof to 
which the invention has been applied. 

Figure 2 is a sectional top view of my improved 
furnace roof, the section being taken parallel to 
the roof and conforming with its curvature. 

Figure 3 is a vertical section of the roof of 
Figure 2 in the direction longitudinal of the roof. 

Figure 4 is a fragmentary isolated perspective 
showing a beam and hangers. 

Figure 5 is a fragmentary perspective showing 
brick with plates. 

Figure 6 is a detached, fragmentary perspec 
tive of a modified construction of brick and plates. 
In the drawings like numerals refer to like 

parts throughout. 
The invention is applied to suspended furnace 

roofs for furnaces and similar structures which 
are Subject to high temperatures, and particu 
larly to Suspended furnace roofs of metallurgical 
furnaces Such as Copper reverberatory furnaces, 
Open hearth steel furnaces and the like. The 

5 roofs of the present invention will normally 
Comprise basic refractory brick such as magnesia, 
chrome, magnesia-chrome and chrome-magnesia, 
although it will be evident that other basic re 
fractory material may be employed. For the 
purposes of the present invention, materials such 
as chrome, which are sometimes described as 
neutral, are considered to be basic refractories. 
The brick will also be fired or unfired as desired. 

In the prior art, it has been found that a very 
desirable integration will occur between oxidiz 
able metallic Spacer plates laterally interposed 
among the suspended furnace roof brick and the 
brick themselves, actually forming a monolithic 
structure after the roof is in full operation. It 
is ordinarily considered that oxidization of the 

  



3 
spacer plate, which normally consists of iron or 
steel, under the action of the furnace atmos 
phere, produces iron oxide, which under elevated 
temperature and high pressure combines with 
the refractory oxides of the brick to form an 
extremely firm bond both to the unoxidized por 
tion of the plates and to the brick. In a rela 
tively short time of furnace operation, the lower 
ends of the plates are completely converted to 
oxide and welded to the brick. 
The necessary pressure can be, and in the prior 

art normally has been, readily obtained by con 
fining the roof. Since the space occupied by the 
oxide of the spacer plates is greatly in excess of 
(approximately double) the Space occupied by 
the mettalic plates, the roof may be assembled 
loosely and the growth of the plates as they oxi 
dize will result in application of lateral pressure. 

In my U. S. Patent No. 2,154,813, granted 
April 18, 1939, for Suspended Furnace Roof, in 
corporated herein by reference and made a part 
hereof, a suspended furnace roof has been de 
scribed which includes the lateral Spacers above 
referred to. This specification discloses the use 
of brick hanging vertically from their means of 
support. The brick were assembled rather loose 
ly so that there was some room between the lat 
eral spacer and the adjoining brick. No effort 
Was made to apply lateral pressure to bring the 
brick and spacer together in tight contact at the 
time the roof was first constructed. 
The growth of the spacer under oxidization 

was sufficient to develop firm contact between the 
oxidized spacer and the adjoining brick, applying 
lateral pressure upon the brick against the Spacer 
to integrate the entire maSS. The patent above 
referred to mentions the use of a frame struc 
ture surrounding the roof which might be used 
to exert lateral pressure, and might be elimi 
nated if desired. The suspension of the roof 
brick themselves in the aforesaid patent disclo 
sure did not apply lateral thrust at the time the 
roof was first constructed. The reliance Was 
upon the creation of lateral thrust after the roof 
was put in operation. 

Pollen U. S. Patent No. 2,163,435, granted June 
20, 1939, for Furnace Roof Construction, shows 
a modification of the Heuer roof in Which tal 
pered bricks are used and direct contact between 
the lateral spacers and the brick is avoided. It 
has now been found that this type of construc 
tion is not an improvement Over the construc 
tion shown in the Heuer patent but is actually 
inferior. When such a furnace is started, the 
high temperature gases penetrate between the 
bricks, oxidize the metallic plates and the Oxide 
formed, not being in intimate pressure contact 
with the brick, does not produce high melting 
point compounds with the refractory oxides of 
the brick, but instead liquefies and runs out of 
the joints. It is necessary that the Oxidization 
of the plate take place in firm contact with the 
refractory, in order for the refractory to react 
with the oxide, raising its melting point and 
avoiding or retarding the melting out of the ox 
ide of the plate as previously described. 
The present invention is designed to overcome 

the difficulties encountered in these prior art 
constructions. In the present invention the thin 
oxidizable metallic lateral spacers between the 
brick are subjected, at the time the roof is con 
structed, to lateral pressure from the gravita 
tional force on the brick themselves. The oxides 
formed from the lateral spacers are in pressure 
contact with the brick at the time they form SO 
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that excessive fluxing of the spacers from the 
joints between the brick will not take place. 

Figure illustrates a suspended refractory roof 
2 of curved arch formation as shown at 2, Com 
prising refractory brick 22 suspended by hangers 
23 and engaging skewbacks 24 at the Side of the 
roof (only one skewback is ShoWn. Since Only half 
the roof is illustrated). The furnace Wall is dia 
grammatically indicated at 25 and the furnace 
bottom is similarly suggested at 23. 
The Suspension Structure for the roof deSir 

ably consists of columns 27 Supporting girders 
28 Which carry stringers 29. The columns are 
spaced by stifferners 39. 
From the stringers, desirably hung by tension 

loops 3, a series of parallel hanger beams 32 is 
provided, desirably of channel formation aS 
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shown in Figure 3. The hanger beams preferably 
extend from Side to Side of the roof, from a posi 
tion above one skewback to a position above the 
other skewback, and, where the roof arch is 
curved as shown in Figure 1, the hanger beams 
as there Shown are each Curved parallel With or 
in conformity to the curve of the arch. 
The hangers 23, as shown in Figures 3 and 4, 

have hook ends 33 hooking over the upwardly 
directed flanges 34 of the hanger beams. It will 
be noted that while the hooks are firmly Sup 
ported in tension, they permit angular Swinging 
in a plane parallel with the flanges, so as to per 
mit eXerting a lateral preSSure Component to 
ward one of the skewbacks as later-described. 
The attachment of the hangers to the brick 

may be of any conventional type, here shown 
consisting of double hanger projections 35 and 
36 engaging in hanger recesses 37 of the bricks, 
which have Space at 38 to receive the Shanks 39 
of the hangers. 

Oxidizable metallic Spacer plates 40, suitably of 
iron. Or Steel, StainleSS Steel or other iron 
chromium alloy (which is oxidizable at the tem 
perature of the furnace roof), but permissibly 
of copper, aluminum or an alloy of aluminum and 
copper Where the temperature is low enough to 
permit the use of Such other metals, are inter 
posed between brick desirably both on the faces 
toward the sides of the furnace and also on the 
faces toward the longitudinal ends of the fur 
nace as Shown in Figure... 2, where the spacer 
plates on the brick faces to Ward...the Sides of the 
furnace are indicated at 44 and those on the 
faces of the brick toward the longitudinal ends 
Of the furnaces are indicated at 42. 
As stated in my patent above referred to, the 

thickneSS of the Spacer plates is desirably not 
more than A inch, Satisfactory Spacer plate 
thickneSSes being as, 3/64 and 8 inch. 
The detail of Spacer plate construction and 

application to the brick is not important from 
the Standpoint of the ... present invention. In 
Figure 5, one conventional construction is indi 
cated in which basic refractory bricks 22, pref 
erably. Of unfired character are provided with 
plates 40 on four sides of each alternate brick 
43, the other alternate brick 44 in each direc 
tion being free from plates. The plates are pref 
erably applied to the brick 43 by connolding, the 
plates being secured ordinarily by embedding 
projections from the plates in the brick. In this 
construction two plates 4f on the faces of the 
brick toward the Sides of the furnace are made 
integral in U-formation with one plate 42 on a 
face toward one longitudinal end. The other 
plate 422 on the opposite face toward one longi 



5. 
tudinal end, is separately applied, and terminates 
below the hanger receSS 37. 
The hanger recess 37 is bridged by a metallic 

socket bar 45 embedded in the brick, and receiv 
ing a hanger 35 or 36. 
In Figure 6 I show a construction provided 

with separate plates, primarily intended for fired 
brick. Here plates 42 are on the faces of the 
brick toward the sides of the furnace and plates 
423 and 424 are on the faces of the brick toward 
the longitudinal ends. Flanges 46 at the tops 
of the plates engage over the brick to prevent the 
plates from dropping out during assembly. The 
plates 424 adjoining the hangers are recessed at 
47 to avoid interference. 
Warious other arrangements of plates, adher 

ing to some or all faces of one brick and omitted 
from contacting faces of adjoining brick, are 
Well-known and will not be illustrated. 
In order to provide lateral pressure between 

bricks toward the skewbacks (sides), it will be 
seen in Figure 1 that each hanger is not hanging 
vertically, but is hanging radially of the arch 
curvature, that is, misaligned Or Canted as shown 
at 48 with its lower end displaced away from 
the nearest skewback, and free to exert lateral 
pressure by slight SWinging about its hook as 
a pivot. Therefore, on the plates applied to the 
lateral faces of the brick directed toward the 
sides of the furnace, there is always a lateral pres 
sure component of the gravitational force on the 
bricks to apply lateral preSSure. 
Thus it will be seen that by the combination 

of the skewbacks, and the radially extending mis 
aligned and Swingable hangers, it is possible to 
apply pressure readily to the oxidizable inetallic 
plates on the lateral faces of the brick toward 
the sides of the furnace. 
In order to provide lateral pressure on the Oxi 

dizable metallic plates on the faces of the brick 
facing toward the longitudinal ends of the fur 
nace, certain hangers are also vertically mis 
aligned in this direction as best shown in Fig 
ures 3 and 4. Assuming that the center line of 
the roof in the longitudinal direction is at 49, 
the adjoining hangers on either side of the center 
line at the center line beam are vertically mis 
aligned with their lower ends offset away from 
the center line and toward the longitudinal ends 
of the furnace as shown at 50, so that a lateral 
component of pressure indicated by an arrow 5 
is exerted by brick on Such hangers against a 
plate. On the next beam on either side of the 
center line, one hanger 52 may be approximately 
vertical as shown, if it is not desired to have 
too much lateral pressure. The use of vertical 
hangers interposed among the misaligned hang 
ers where desired provides a means of reducing 
and controlling the lateral pressure. The other 
hangers of these beams are vertically misaligned 
as shown at 53 away from the center line and 
toward the longitudinal ends of the furnace to 
apply lateral pressure as indicated by the arrows 
54 upon the spacer plates between the brick 
Supported by Such hangerS and the Center line. 

Similarly on the next beam, one hanger at 
52' may be approximately vertical as shown and 
apply no lateral pressure while the next hanger 
53’ may be vertically misaligned as shown toward 
the longitudinal ends and apply lateral pressure 
on Spacer plates toward the center line as indi 
cated by the arrows 54. 
Thus it will be evident that lateral pressure 

šis interposed betveen plates facing tovard the 
longitudinal ends of the furnace and that Such 
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lateral pressure is controlled by the choice bea 
tween approximately vertical hangers and mis 
aligned hangers which is offered. In the as 
sembly the spacing of the beams may be freely 
adjusted by sliding the tension loops along the 
stringers. It is also important to note that the 
hooks in their engagement on the flanges of the 
beams permit the misaligned hangers consider 
able rocking toward or away from the vertical 
line through the hooks to adjust during the as 
sembly. It is thus evident that the hangers about 
their hook support are freely rockable in both 
directions with respect to the vertical. 
In the assembly of the arch, after the Sup 

porting structure and beams have been erected 
and the skewbacks on each side have been put 
in place, the arch is built by placing Successive 
courses of brick beginning at the skewbacks and 
extending toward the middle of the furnace roof 
until the two sides meet, making appropriate 
allowance for normal expansion during the heatre 
ing of the roof either at the point of meeting, at 
intervals throughout the roof, or by adjustment 
of the skewbacks. - 
When the roof is heated to its maximum tem 

perature, its over-all dimensions increase ap- . 
proximately one percent. If the expansion in 
tervals are used the total amount of such ex 
pansion facilities should approximate one per 
cent, but in cases of different refractories differ 
ent allowances may be necessary. If the over 
all growth of the roof is to be compensated at 
the skewbacks, these skewbacks should be 
mounted SO that they can move outwardly from 
the furnace in the desired amount, suitably emi 
ploying yieldable skewbacks so that the com 
preSSive forces on the brick as shown in the con 
Struction are not lost. It will be evident however 
that the allowance for expansion will be so ad 
justed that when the roof attains a temperature 
at Which appreciable oxidation of the plates will 
take place, all plates will be firmly in contact 
With the adjoining brick. 
As the roof is assembled, the hangers are dis 

pOSed in the manner already described to pro 
vide substantial angular thrust both toward the 
skewbacks and longitudinally of the roof, thus 
aSSuring good contact of the spacers with the 
adjoining refractory during the initial oxidation. 
In eXperimental application of the present in 
vention to a furnace, it has been noticed that the 
iron oxide joining material is very satisfactorily 
held in position, so that the integration secured 
in suspended roofs applying the present inven 
tion is as Satisfactory as that obtained where 
Spacer plates are employed in side wall construc 
tion. 

It will be evident that by the present inven 
tion the lateral pressure between the spacer 
plates is applied during the first heating of the 
roof, and is readily controllable under the guid 
ance of the roof constructor by adjusting the mis 
alignment of the hangers or using vertical hang 
ers where desired. In this way, difficulty through 
excessive lateral pressure can be avoided, which 
might result in actual failure of brick under 
crushing, while at the same time adequate lateral 
pressure can be assured. 

It will be evident that the principies of the 
invention can be applied to exert lateral pressure 
at any point in the roof toward one skewback or 
toward the opposite one, and toward one end or 
toward the opposite one as preferred. 
In view of my invention and disclosure varia 

tions and modifications to meet individual whim 
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or particular need will doubtless become evident 
to others, skilled in the art, to obtain all or part 
of the benefits of my invention without copying 
the process and structure shown, and I, there 
fore, claim all such insofar as they fall within the 
reasonable spirit and Scope of my claim.S. 
Having thus described my invention, what I 

claim as new and desire to secure by Letters Pat 
entº is: 

1. The process of integrating suspended basic 
refractory roof brick to laterally interposed un 
yielding oxidizable metallic plates, which con 
prises pivotaly Suspending the brick before heat 
ing the roof while offsetting the point of pivotal 
suspension of at least Some of the brick with 
respect to the center of gravity of the brick Sus 
pended, all of the brick whose point of pivotal 
Suspension is offset in a given group of brick 
having the point of pivotal suspension offset in 
the same direction with respect to the center of 
gravity of the brick suspended, pressing unyield 
ing oxidizable metallic spacer plates between the 
lateral faces of the brick in face-to-face contact 
therewith and heating the roof and thereby oxi 
dizing the unyielding plates while they are thus 
in contact with the brick. 

2. The process of integrating suspended basic 
refractory roof brick to laterally interposed un 
yielding oxidizable metalic plates, which con 
prises pivotally Suspending the brick before heat 
ing the roof, Suspending some of the brick with 
the point of suspension vertically above the center 
of gravity of the brick suspended while off 
setting the point of pivotal suspension of other 
brick interposed annong those first mentioned 
with respect to the center of gravity of the brick 
suspended, all of the brick whose point of pivotal 
Suspension is offset in a given giroup of brick hav 
ing the - pcoint of pivotal SuSpeinSiori offset in the 
Same direction with reSpect to the center of gravi 
ty of the brick suspended, interposing unyield 
ing oxidizable metallic Spacer plates between the 
lateral faces of the brick in face-to-face contact 
therewith and heating the roof and thereby oxi 
dizing the unyielding plates. 

3. The process of integrating suspended basic 
refractory roof brick to laterally interposed un 
yielding. oxidizable metallic plates, which com 
prises suspending the individual brick prior to 
heating up the roof in a curved arch with lateral 
freedom to shift, while offsetting the point of 
pivotal suspension of at least some of the brick 
with respect to the center of gravity of the brick 
suspended, all of the brick whose point of pivotal 
Suspension is offset in a given group of brick 
having the point of pivotal suspension offset 
toward the adjoining side of the arch with respect 
to the center of gravity of the brick Suspended, 
interposing unyielding oxidizable metallic spacer 
plates between the lateral faces of the brick in 
face-to-face contact therewith and heating the 
roof and thereby oxidizing the unyielding plates. 

4. The process of integrating basic refractory 
roof brick to laterally interposed unyielding oxi 
dizable metallic plates, which comprises suspend 
ing the individual brick prior to heating of the 
roof in a curved arch with lateral freedom to 
shift, while offsetting the point of pivotal suspen 
Sion of at least Some of the brick With respect to 
the center of gravity of the brick Suspended, all 
of the brick whose point of pivotal suspension is 
offset in a given group of brick having the point 
of pivotal suspension offset in the same direction 
with respect to the center of gravity of the brick 
Suspended, at the same time offsetting the point 
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of pivotal suspension of at least Some of the 
brick with respect to the center of gravity of the 
brick suspended in a direction transverse to the 
offsetting first mentioned and all in the Same di.-- 
rection in the same group of brick, interposing 
unyielding oxidizable metallic Spacer plates be 
tween the lateral and longitudinal faces of the 
brick in face-to-face contact thereWith and heat 
ing the roof and thereby oxidizing the unyielding 
plates. “ 

5. In a suspended furnace roof, a group of 
adjoining basic refractory roof brick arranged 
side by side, unyielding oxidizable metallic plates 
interposed laterally between brick, hangers en 
gaging the brick, certain of which are pivotally 
supported at points above and to one side of a 
Vertical line through the center of gravity of 
brick Supported by the particular hanger and 
Swingable to provide a lateral component of the 
gravitational force on the brick to bring pres 
sure against the plates, all of the hangers for the 
group being supported at points which are direct 
ly above the center of gravity of brick support 
ed by the particular hanger or offset toward those 
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brick whose hangers are supported directly above 
the center of gravity with respect to the vertical 
line through the center of gravity, and a lateral 
Support for the group of brick in the direction 
of the lateral component. 

6. In a suspended furnace roof, a group of basic 
refractory roof brick arranged Side by Side, un 
yielding oxidizable metallic plates interposed 
laterally between brick, and hangers each sup 
porting a pair of brick and at least some of the 
hangers in the group being pivotally supported 
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above and to one side of a vertical line through 
the center of gravity of the pair of brick and 
SWingable to provide a lateral component of the 
gravitational force on the-brick to bring pressure 
against the plates, the hangers which are sup 
ported above and to one side in the same group 
of brick all having pivotal Support offset to the 
Same side of the vertical line through the center 
of gravity of the suspended brick, and a lateral 
Support in the direction of lateral pressure. 

7. In a Suspended furnace roof, a group of basic 
refractory roof brick arranged side by side, una. 
yielding oxidizable metallic plates interposed 
laterally between brick, beams extending above 
and generally parallel to the roof, hangers hav 
ing hooks pivotally engaging on the beams, sup 
porting the brick and at least some of the hang 
ers being Supported above and to one side of a 
Vertical line through the center of gravity of the 
brick Supported by the particular hanger and 
SWingable so as to cause the brick to exert, lateral 
pressure on the plates, the hangers which are 
Supported above and to one side in the same 
group of brick, all having pivotal support offset 
to the same side of the vertical line through 
the center of gravity of the suspended brick, and 
a lateral support in the direction of the lateral 
preSSure. v 

8. In a Suspended furnace roof, skewbacks on 
either side of the roof, a plurality of basic re 
fractory roof brick arranged side by side in a 
curved arch extending between the skewbacks, 
unyielding oxidizable metallic plates interposed 
laterally between the brick, hangers for the brick, 
certain of which hangers are pivotally supported 
above and to the Side toward the nearest skew 
back with respect to a vertical line through the 
center of gravity of the brick supported by the 
particular hanger, and Swingable to permit cer 



tain brick to exert lateral pressure and the later 
all pressure on opposite sides of an intermediate 
point between the skewbacks being exerted Sub 
stantially entirely toward one skewback. 

9. In a suspended furnace roof, skewbacks on 
either side of the roof, a plurality of basic re 
fractory roof brick arranged side by side, a 
curved arch extending between the skewbacks, 
unyielding oxidizable metallic plates interposed 
laterally between brick, hangers for the brick, 
certain of which hangers are pivotally supported 
above and to the side toward the nearest skew 
'back with respect to a vertical line through the 
center of gravity of the brick pivotally supported 
by the particular hanger and swingable to per 

plates in the direction of the skewbacks, the 
lateral pressure on opposite sides of an interme 
diate point being substantially entirely in the 
direction of the adjoining skewback, and also cer 
tain of the hangers being supported above and 
to one side with respect to the vertical line 
through the center of gravity of the brick at 
right angles to the line between the skewbacks 
to exert lateral pressure on plates longitudinally 
of the roof, all of the brick in an adjoining group 
whose hangers are pivotally supported above and 
to one side of a vertical line through the brick 
supported having the pivotal support offset in 
the same direction from said vertical line, and a 
support in the direction of the longitudinal pres 
Stire, 

10. In a suspended furnace roof, skewbacks On 
either side of the roof, a plurality of basic re 
fractory roof brick arranged side by side in a 
curved arch extending between the skewbacks, 
unyielding oxidizable metallic plates interposed 
laterally between brick and hangers each Sup 
porting a pair of brick, certain of which hangers 
are pivotally supported above and to the side 
toward the nearest skewback with respect to a 
vertical line through the center of gravity of the 
brick supported by the particular hanger and 
swingable to permit certain brick to exert lateral 
pressure on plates in the direction of the skew 
backs, all of the brick on one side of an inter 
mediate point between the skewbacks which are 
pivotally supported above and to one side with 
respect to the vertical line through the center 
of gravity of the brick supported having the 
point of support offset with respect to said verti 
cal line toward the nearest skewback, and certain 
of which hangers are also pivotally supported 
above and to one side of a vertical line through 
the center of gravity of the brick supported by 
the particular hanger at right angles to the line 
between the skewbacks to exert lateral pressure 
on plates longitudinally of the roof, all of the brick 
on one side of an intermediate point in the di 
mension of the roof transverse to that between 
the skewbacks, which are pivotally supported 
above and to one side with respect to the Werti 
cal line through the center of gravity of the 
brick supported having the point of Support Off 
Set in the same direction with respect to Said 
vertical line, and a support in the direction of 
the longitudinal preSSure. 

11. In a suspended furnace roof, skewbacks On 
... either side of the roof, a plurality of basic re 
fractory roof brick arranged side by side in a 
curved arch extending between the skewbacks, 
unyielding oxidizable metallic plates interposed 
laterally between brick, beams curved to conform 
with the curve of the arch extending across in 
the general direction between the skewbacks 

15 
mit certain brick to exert lateral pressure on 
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10 
above the roof and hangers for the brick having 
hooks pivotally engaged on the beams, Support 
ing the brick and certain of the hangers being 
supported above and to the side toward the near 
est skewback with respect to the vertical line 
through the center of gravity of the brick Sup 
ported by the particular hanger and Swingable to 
permit certain brick to exert lateral pressure 
on the plates in the direction of the skewbacks, 
the lateral pressure being exerted continuously 
in the same direction throughout a group öf 
adjoining brick. . . . . . 

12. In a suspended furnace roof, skewbacks on 
either side of the roof, a plurality of basic re 
fractory roof brick arranged side by side in a 
curved arch extending between the skewbacks, 
unyielding oxidizable metallic plates interposed 
laterally between brick, beams curved to con 
form with the curve of the arch extending acroSS 
in the general direction between the skewbacks 
above the roof and hangers for the brick having 
hooks pivotally engaging on the beams, Sup 
porting the brick and certain of the hangers be 
ing supported above and to the side toward the 
nearest skewback with respect to the Vertical 
line through the center of gravity of the brick 
supported by the particular hangers and Swing 
able to permit certain brick to exert lateral 
pressure on the plates in the direction of the 
skewbacks, the point of hanger Support of all 
brick adjoining the skewbacks which are Sup 
ported above and to the side being offset toward 
the nearest skewback with respect to the said 
vertical line, and also supported above and to 
one side of a vertical line through the center of 
gravity of the brick supported by the particular 
hanger at right angles to the line between the 
skewbacks to exert lateral pressure om plates 
longitudinally of the roof, the point of hanger 
support of all brick in a given group which are 
supported above and to the side being offset in 
one direction with respect to the said vertical 
line, and means to restrain longitudinal motion 
of the brick under the lateral pressure. 

13. In a suspended furnace roof, a plurality 
of basic refractory brick side by side, unyielding 
oxidizable metallic spacer plates laterally inter 
posed between the brick and hangers pivotally 
Suspending the brick, certain of the hangers 
being vertical and certain of the hangers being 
supported above and to one side of a vertical 
line through the center of gravity through the 
brick supported by the particular hanger, the 
hangers which are supported above and to one 
side in any one group having the point of Sup 
port offset in the same direction with respect 
to the center of gravity of the brick Supported, 
and a lateral support in the direction of the lat 
eral preSSUIre. 

14. In a suspended furnace roof, a plurality 
of basic refractory brick side by side, unyielding 
oxidizable metallic spacer plates between brick 
on faces toward the side and also toward the 
longitudinal end of the roof, hangers suspend 
ing the brick, certain of said hangers being Sup 
ported above and to the Side toward One side of 
the roof with respect to the vertical line through 
the center of gravity of the brick supported by 
the particular hanger and Swingable to exert 
lateral pressure, the hangers Supported above and 
to one side in any group of brick having the 
point of support offset in the same direction with 
respect to vertical lines through the center of 
gravity of the brick supported, certain of the 

75 hangers being vertical in the plane extending ver 
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tically from end to end of the roof and others . REFERENCEs crtED 
of the hangers being supported above and to the The following references are of record in the 
side toward one end of the roof with respect to s a vertical line through the center of gravity of file of this patent: 
the brick supported by the particular hanger UNITED STATES PATENTs 
and swingable to exert lateral pressure endwise Number Name Date 
of the roof, the hangers supported above and 1463,241 Biglow ------------ July 31, 1923 
to the side toward one end of the roof in a group 1,500,240 Griffith ------------ July 3, 1924 
of adjoining brick having the point of support 1636,603 Hamilton ---------- July 19, 1927 
offset all in the same direction with respect to 10 1,738,527 Dobie -------------- Dec. 10, 1929 
the vertical lines through the center of gravity 2,154,813 Heuler.------------ Apr. 18, 1939 
of the brick Supported. 2,155,165 Heuer --------------- Apr, 18, "1939 

-- s :2158,759? Mforlock ---------------------- May 16, 1939 
RUSSELLPEARCE HEUER. 2,163,435 Pollen ------------ June 20, 1939 

15 2,304,170 Heuer --------------- Dec. 8, 1942 


