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My invention reiates to suspended furnace 
r00fs. 
One purpose of the invention is to protect 

1ongitudinal 1ower edges of suspended roofing 
brickfrom undue edge expoSure. 
A further purpose is to construct a Suspended 

roof which is shaped to provide a greater height 
at the center line of the roof than at the edge 
of the roof and to suspend the component brick 
freely in a way that brings their major 8Xes 
perpendicular to the interior surface of the roof. 
A further purpose is to suspend roof brick of 

center with respect to their longitudinal axes So 
that the brick may hang freely with their 1ongi 
tudinal axes in a diagonal position? 
A further purpose is to SuSpend furnace roof 

brick in pairs each of each pair being Suspended 
of-center with reSpect to itS major axis. 
A further purpose is to provide a metal Socket 

adapted to be moided of-center within the in 
dividual brick,to aford 8 Seat for hangers for 
the individual brick and to Cant or tiit the brick 
withrespect to the major axis of thebricE? 
A further purpoSe is to inser? Sockets withia 

the Sides as distinguished from the middle por 
tions of the upper ends of brick and to SuSpend 
the brick from hooks engaging these Sockets 
and preferably entering adjacent brick from 
their adjacent facing Sides. 
A further purpose is to maintain the Same 

slant or slope of the brick with respect to their 
major axes notwithstanding progressive rise of 
their centers of gravity with Wear. 
I have preferred to illustrate forms which are 

simple and inexpensive and which are well Suited 
to illustrate the principles there0f. 
The invention relates to the methods involved 

as well as to the brick and their Suppor?. 
Figure 1 is a transverse Section of the furnace 

arch in a SuSpended roof utilizing my invention. 
Figures 1",1?,and 19 are fragmentary Sections 

of furnace arches? 
Figure 2 is a top plan view of a portion of a 

structure similar to Figure 1? 
Figure 3 is a perspective view of a socket for 

insertion within the brick Suitable to receive a 
hanger for Support of the brick, 

Figure 4 is a fragmentary Section through a 
Hanger according to the present form,including 
a top plan view of the brick? 

Figure 5 is a fragmentary section through a 
hanger according to the present invention with 
a Side elevation of the brick? 
Figures 6 and 7 are vertical sections of a press 
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during formation of a brick,the parts being 
Shown in Separated position in Figure 6. - 
Figure 8is a Section of Figure 7,taken uponthe 

line 8??. 
In the drawings similar numerals indicate like 

partS. 
The Construction of furnace roofs using the 

COnventional Sprung arch requires that the roof 
height be greater at the center1ine of the arch 
than at theside. This diference in height is 
Known as the rise of the arch. In using a 
Suspended roof in place of a sprung arch in a 
given furnace it is not necessary for structural 
reaSOnS tO prOVide a rise in the r00f,The 
SuSpended roof can be built with no rise at all. 
HOWever,in metallurgical melting furnaces such 
as the Open hearth steel furnace and the copper 
reverberatory furnace it is desirable to build the 
SuSpended roof with a rise. The roof with a 
rise gives better furnace operation and simplifies 
the COnStruction and repair of the furnace side 
Walls. 
The COnventional refractory brick furnace of 

the prior art employs an arch which is highest 
at the Center and the bricks form a serrated 
COntOur On the inner Surface of the arch roof, 

If the arch is built as the arc of a circle to 
Conform to the Shape of a Sprung arch,the brick 
at the Sides of the arch eXpose a large vertical 
Surface When the furnace is operated the brick 
tend to Spall along planes perpendicular to this 
eXpoSed vertical Surface,Since the brick at the 
Sides of the roof expose larger-vertical Surfaces 
than thOSe at the center of the roof the sides of 
the roof tend to wearaway more rapidlythan the 
intermediate portion and the roof comes to pre 
mature failure by Wearing thin along the sides, 
The furnace of Figure 1 comprises hearth 20, 

Side walls 2 and 22 and roof 23,ail enclosing 
a Space or volume 2?. 
The roof 23 is made up of individual refrac 

tory brick 25 which may be alike for the same 
slope of.interior roof surface,except as special 
brick are,0f course,required such as at 26,at 
the keystone,at 27 where a change of slope of 
the interior surface of the roof takes place,and 
at 28,at the ends of the arch. The brick are, 
Of C0urse diferent as at 25° and 253 where a 
diferent Slope of roof is used,since the points 
of attachment of the hangers with the brick will 
be of-center to diferent extents so as to cant 
the brick to the proper(diferent)angle, 
In the existing furnaces where the brick are 

vertical,the major axes of the brick,are ver 
tical Since the center of gravity of the brick and 
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the points of support lie along a line correspond? 
ing to the major axis of the brick. 
In Figure 1 instead of the serrated construC? 

tion of the prior art,T use special brick in that 
special off-center support for the brick is pro? 
vided and in that by means of this of?center 
support a line c?a,as shown in Figure 5,pass? 
ing vertically through the center of gravity 32 
of the brick does not correSpond with nor run 
parallel to the major a"?b" of the brick. 

I show the inner Surface of the roof as made 
up of four planes,29,29",30 and 30" in Figure 
1 whlch planes form angles with a horizontal 
such as 9" and 6° In Figure 1" one plane only 
Shows at each Side,at 30,30". Obviously the 
number of planes and the angles 9 which these 
planes may make with the horizontal will vary 
according to the conditions met in the furnace 
roof to be constructed. By varying this number 
and the angle 9 any desirable rise can be 
obtained. - 

Tn FigureS 4 and 5 One form of the new brick 
is illustrated in which a Socket 34 is molded into 
the brick and is Seen to be of-center,i,e,to the 
right in Figures 4 and 5 of the line a"?b" 
through the center of gravity 32. When the 
brick are new the line of Support C?d differs 
from the axis of the brick by the angle 9. For 
construction of a given roof Section,Such as the 
Section represented by plane 29 or 29',the angle 
9 will equal the angle 9",which the plane 29 or 
29° makes with the horizontal. 
As the brick wear,the center of gravity will 

move up along the length 0f the brick. 
When the brick isso far eroded that its center 

of gravity appears at point 33,a vertical 1ine 
through this point is represented by the line 
e?f It is deSirable that lines c?d and e?f 
Shal interSect the Socket 34 inside the points 
35 and 36 of the outermost Support from this 
Socket. If this be So,the angle 9 will remain 
constant during the life of the brick. Accord 
ingly it is desirable that the hanger Socket be 
wide enough and SO 1ocated in the brick as to 
fulfill the above conditions. 
The brick are made of refractory which is 

Suited for use after drying at moderate tempera 
ture without kiln firing. This does not mean 
that burned brick are not suitable but merely 
that there is an advantage in allowing the fur 
nace heat to burn the brick progressively while 
the advantages of the unburned brick are main 
tained in that part of the brick which has not 
yet been burned. 
The composition of the refractory may vary 

widely and still yield a brick which is suitable 
for uSe without kiln drying. 
A recommended mix is the following chrome 

magnesite composition: 
Chrome Ore Coarse GrainS-------------- 60% 

(Thru 6 mesh and resting on 28 mesh) 
Magnesia (Periclase)fine Grains--------- 40% 
(Thru 65 mesh) 

To this mixture is added 2% by weight of air 
floated kaolin and a Solution of sulfuric acid 
Suficient to provide about 1% of Sulfuric acid 
and 4% of moisture in the prepared mix. Re 
fractory brick molded from this mix may be 
dried at about 300° F. whereupon they are suit 
able for use,It is desirable to avoid high tem 
perature kiln firing Since this might melt the 
S0cket imbedded in the brick or oxidize the 
metal so that it would suffer a loss instrength or 
utility. - 
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I prefer to mold into the brick a socket 34 

which sharply defines the shape and position of 
the surface to be engaged by an outside hanger, 
8S well as the exact position within the brick at 
which the hanger engagement shall take place. 
Such a socket is seen in Figure 3. Though it is 
destrable,it is one only of many forms which 
Would Serve the purpose and is shown not only 
because it is desirable itself but also in order 
that my disclosure may include one definiteform 
which is acceptable for the purpose. 
The Socket 34 shown comprises a U-shaped 

outer shel 3T having legs 38,a suitable inner 
Side Surface 39 and under surface 40 at the bend 
0f the U,to be engaged by the hanger. Asseen 
in Figure 3,the Socket recessformedis rectangu 
lar with a broad flat engaging surface at 40. 
The S0cket haS Outwardly extending tabs 4 bent 
Out from the metal of the Socket. Both the ex 
tension of the tabS out into the body of the brick 
and the projection of the body of the brickwith 
in the recesses 42 1eft by bending them out,as 
well as the permissible submersion of the top 
43 of the Socket beneath the upper end of the 
brick,Serve thoroughly to Seat and hold the 
Socket within the brick. 
The Socket Should be wide enough So that the 

lines of Support of the brick extending through 
the centers of grawity Will always paSS through 
the top of the Socket,notwithstanding that 
through wear the center of gravity may move up 
progreSSively tOWard the top of the brick. 

It is quite deSirable that the finished brick 
With the inSerted Socket Should not only be co 
modded and thereby be embedded into refractory 
to form a bond with the refractory but that the 
brick should be formed under considerable pres 
sure,?would recommend pressures not 1ess than 
fifteen hundred pounds per Square inch but con 
Siderthat higher preSSures up to or exceeding,for 
example,ten th0uSand pounds per Square inch 
are desirable. 
Considering now Figures 6,7and 8,a prepared 

mix44isplacedina mold box45betweenplungers 
46 and 4T. The plunger 46 carries a plug 48 of 
proper Shape to keep the recess for the socket 
free from mix and the socket is mounted upon 
the plug. The socket may be held in position 
by magnetSlocatedintheplunger 46 orthesocket 
may be formed to fit the plug snugly and be 
formed to be held in place by 1ight friction. 
The top plunger 46 is moved down under pres 

Sure to the position seen in Figure 7 embodying 
the Socket in the refractory, - 
After the plunger 46 has completed its pressing 

Stroke the plunger and plug are withdrawn and 
the lower plunger 4Tisthen moved upwardly and 
the brick is discharged from the mold. 

It is desirable that the plug used to form the 
recess_for the socket be tapered or otherwise 
Shaped or given clearance Such as to facilitate 
its withdrawal from the formed brick without 
damage to the refractory. 
My hangers are suitable for supporting brick 

from the frameWork above the furnace of which 
a conventional form is Shown in Figure 1. The 
Side Standards 49 support beams50 from which, 
in my Several forms,hangers for the ultimate 
brick are variously supported. In Figure1,units 
51,which Comprise the hangers,sockets and 
brick,hang from the beams by non-rigid tension 
members 52 and longitudinaly extending rods or 
bars 55? 
In Figure 1* is Shown a Structure that varies 

from this form somewhat because the rods or 
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bars 55" are transverse instead of longitudinal 
and are hung from pairs of channels 53 by means 
Of hook boltS 54 directly Supporting the bars 55". 
The form of Figure 1* appears in fragmentary 
t0p plan View in Figure 2. 
In Figure 1* the individual rods and bars 55° 

extend longitudinaly as in Figure 1 as dis 
tinguished from transwersely as in Figure 1* and 
the pairs of channels are transverse instead of 
1Ongitudinal. 
In Figures 1* and 1P the brick are supported 

in pairs from hangers 56 provided with T-shaped 
projections 57 Which engage the brick through 
the hanger Sockets 34. The hangers are sus 
pended by the transverse bars 55" or the longi 
tudinal bars 55° Which themselves are suspended 
by means of hooks 58,The hangers are grouped 
in pairS(right and left)at each point of support. 
Figure 1" repreSents a Section along the plane 

z?r in Figure 1. Transverse bars 55 are sup 
ported from longitudinal pairs of channels53and 
the T hangers are hung from these bars,The 
hangers are not grouped in pairs as in Figure 1*. 
The roofs ofthe diferent figures may bearched 

at any deSired angle. 
It will be evident that the metallic socket may 

be fabricated from rolled steel,malleable cast 
iron,heat resisting alloy or other material and 
that the form of the Socket need not be that of 
a U provided it and the hanger interfit properly 
to ofer Suitable Support to the brick. 
In View of my invention and disclosure varia 

tions and modifications to meet individual whim 
0r particular need will doubtiess become evident 
to others skilled in the art,to obtain all or part 
of the benefits of my invention without copying 
the Structure Shown,and I,therefore,claim all 
Such in So far as they fall within the reasonable 
Spirit and Scope of my claims. 
Having thus described my invention what I 

Claim as new and desire to secure by Letters 
Patent is: 

1. A refractory brick for Suspended furnace 
r00fS haying a receSS from one 1ateral face of the 
brick 1ocated wholy at one corner of the brick, 
at the intended upper end,the recess iying 
Wholly on one Side of the longitudinal axis of the 
brick When viewed from the lateral face having 
the receSS,and the longitudinalaxis of the recess 
being Wholly on that side of the longitudinalaxis 
of the brick when viewed from that lateral face, 
the receSS being above the center of gravity of 
the brick at the intended angle of suspension of 
the briCK,and a comolded metallic socket sup 
ported Within the recess,the socket being non 
SymmetriCal With reSpect to the 1ongitudinal 
axis of the brick, 

2. A refractory brick hanging with its iong di? 
nensiongenerally upright but at an angle to the 
vertical,having a recess from one 1ateral.face of 
the brick located wholly at one upper corner of 
the brick,the recess lying wholly on one side of 
the Iongitudinal axis of the brick when viewed 
from that lateral face and the longitudinalaxis of 
the recess being Wholly on that Side of the 10ngi 
tudinal axis of the brickwhenviewed from that 
lateral face,the recess being aboye the center of 
gravity of the brick at the angle of Suspension, 
a comolded metallic Socket supported within the 
recess,the Socket being nonsymmetrical with re 
Spect to the iongitudinal axis of the brick,and 
a hanger engaged in the S0cket recess extending 
upwardly and SuSpending the brick. 
3,Apair of refractory furnace roof brick hang 

ing with their 1ong dimensions generaily upright 
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but at an angle to the vertical,engaging end to 
end,each having a recess from one latera1 face 
of the brick in line with the recess in the other 
brick and located wholly at one upper corner of 
the brick,the recess 1ying wholly on one side of 
the 1ongitudinal axis of the brick when viewed 
from that lateral face and the longitudinalaxis of 
the recess being wholy on that side of the longi 
tudinal axis of the brick when viewed from that 
1ateral face,the recess being above the center of 
gravity of the brick at the angle of suspension, 
a COmolded metallic Socket supported within the 
reCeSS,the Socket being nonsymmetrical with re 
Spect to the longitudinal axis of the brick and a, 
T hanger having the bars of the Tin therespec 
tive Sockets,extending upwardly and suspending 
the brick. 
4·A refractory Suspended furnace roof brick 

having a recess from one lateral face of the brick 
located wholy at one corner of the brick,at the 
intended upper end,the recess 1ying wholy on 
one Side ofthe longitudinalaxis ofthe brickwhen 
viewed from that lateralface andthe1ongitudinal 
axis of the recess being wholly on thatside of the 
1ongitudinal axis of the brick when viewed from 
that lateral face,the recess being wholy above 
the Center of gravity of the brick at theintended 
angle of SuSpension of the brick,and a comolded 
inverted U-Shaped metalic socket supported 
within the recess,and having a base of the U 
Which is adapted to form a flat engagement or 
Seat for SuSpending the brick,and the socket be 
ing nonSymmetrical with respect to the longitudi 
nalaxis of the brick,whereby with change incen 
ter of graVityasthe brickerodes,thevertica11ines 
through the Center of gravity remain betweenthe 
points in the Socket for Supporting engagement 
to avoid a tendency of the brick to rock. 

5. A refractory brick hanging with its longi 
tudinal dimension generally upright,but at an 
angle to the vertical,having a recess from one 
1ateral face of the brick located wholly at one up 
per conrer of the brick,the recess 1ying wholy 
On 0ne Side of the 10ngitudinal axis of the brick 
when viewed from that lateralface andthe 1ongi 
tudinal axis of the recess being wholly on that 
Side of the longitudinai axis of the brick when 
viewed from that 1ateral face,the recess being 
above the center of gravity of the brick at the 
angle of SuSpension,a comolded metallic Socket 
Supported Withinthe recess,thesocket being non 
Symmetrical with respect to the longitudinal axis 
of the brick,and a hanger engaged in the socket 
reCeSS,extending upwardiy,and suspending the 
brick,the laterallimits of Supporting engagement 
of the hanger in the Socket embracing the verti 
Cal linesthroughthe center ofgravity of the brick 
asthe brickerodesaWay duringservice. 

6. A SuSpending furnace roof comprising hang 
erS for brick,Which are arranged at diferent an? 
gles on diferent parts of the roof and refractory 
roof brick which at the time of installation are 
unfired,each r00f brick having a hanger Socket 
0pen from one 1ateral face of the brick,engaged 
by a hanger andimbeddedinthe body of the brick 
at an Upper corner,the Socket being wholly on one 
Side of the longitudinal axis of the brick when 
viewedfrom that latera1face and the longitudinal 
axis of the recess in the Socket being wholy on 
that side of the Iongitudinal axis of the brick 
When viewed from that lateralface,andthesock 
et being positioned nonsymmetrically with respect 
to the iongitudinal axis of the brick,the lateral 
limits ofthe Supportingengagement of the hanger 
within the socket embracing the vertical lines 
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through the centers of gravity of the brick a8 the 
brick erodes,and the extent of of-Center location 
of therecessinthe diferent brick being diferent, 
whereby diferent brick remain stable at difer 
ent angles. 

7. A suspended furnace roof compriging hang 
ers for brick which are arranged at diferent an 
gles on different parts of the roof and refractory 
roof brick which at the time of installation are 
unfired,each roof brick having a hanger Socket 
open from one 1ateral face of the brick,engaged 
by a hanger and imbedded in the body of the 
brick at an upper corner,the hanger Socket being 
wholly on oneside of the longitudinal axis of the 
brick when viewed from that lateral face and the 
recess in the hangersocket having a 10ngitudinal 
axis which is wholy on one side of the longitudi 
nal axis of the brick when viewed from that lat 
eral face,the lateral iimits of Supportingengage? 
ment of the hanger within the socket embracing 
the vertical lines through the center of gravity 
ofthe brickasthe brickerodes,wherebythe tend 
ency of the brickto rock is avoided,and the loca 
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tion of thesocket recesses inthe brick of respe6 
tive groups being more pronouncedly of center 
toward the edge than toward the center of the 
rodf,whereby the brick near the edge remain 
stable at a steeper angle of inclination. 

RUSSELL PEARCE HEUER. 
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