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The general object of the present invention is 
to provide improvements in a furnace of the 
type comprising a furnace chamber heated by 
one or more gas burners mounted in the wall of 
the chamber. 
A specific object of the present invention is to 

provide for the removable mounting in the fur 
nace wall of burner parts which may be put in 
place, and removed for replacement and repairs, 
from the Outer side of the wall. 
Another specific object of the invention is to 

provide a self-contained burner unit adapted for 
removable mounting in an opening formed for 
the purpose in and extending through the wall of 
the furnace chamber, so that the burner unit 
can be withdrawn and replaced, while the fur 
nace is hot, and without significantº disturbance 
in furnace operating conditions, if, as is usual, 
the furnace has a plurality of burners in its wall, 
so that the temporary removal of a single burner 
need reduce the rate of heat supply to the fur 
nace but little, if any. ? 
In preferred forms of the present invention, 

I permanently incorporate in the furnace wall a 
special perforated refractory burner block for 
each burner, each such block being formed with a 
suitably shaped passage to receive a burner a S 
sembly having its inner portion formed of re 
fractory material fitting Snugly in Said passage. 
The various features of novelty which charac 

terize my invention are pointed out with partic 
ularity in the claims annexed to and forming a 
part of this specification. For a better under 
standing of the invention, however; its advan 
tages, and specific objects attained with its use, 
reference should be had to the accompanying 
drawings and descriptive matter in which I have 
illustrated and described a preferred embodi- i 

40 
ment of the invention. 
Of the drawings: 
Fig. 1 is a section through a portion of a fur 

nace wall and through a burner mounted in said 
wall; . v 

Fig. 2 is an end elevation, of the burner shown 
in Fig. 1; 

Fig. 3 is an axial section of a portion of a modi 
fiéd burner assembly; and 

Figs. 4 and 5 are views, each taken similarly to 
Fig. 1, and each illustrating a different burner 
assembly modification. 
In the arrangement shown in Fig. 1, A' repre 

sents the firebrick, or other refractory inner body 
portion of a wall of a furnace adapted for oper 
ation with relatively high furnace chamber tem 

CeS. 

formed of so-called heat insulating Refractory 
material, and A3 represents the outer metallic 
shell or casing customarily employed in such fur 

Permanently incorporated in the inner 
wall body A', to receive each burner removably 
mounted in the furnace wall in accordance with 
the present invention, is a corresponding special 

10 
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refractory block B. 
Each block B is formed with a through past. 

sage open at its inner end to, and extending away 
from the furnace chamber. As shown in Fig. , 
said passage comprises coaxial inner, intermea 
diate and outer portions B, B2 and B, respec 
tively. The inner portion B' is conical, or taper 
ing in cross section with its smaller end outer 
most. The section B is also conical, or tapers 
ing in cross section with its smaller end inner 
most and larger in cross section than the ad 
jacent end of the portion B', the block Bhaving 
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an annular shoulder B4 extending radially out 
ward from the inner end of the portion B' to 
the peripheral wall of the portion Bº. The pas 
sage portion B3 is cylindrical. 

In the construction shown in Fig. 1, an ex 
ternally, tapered tubular burner body part C of 
refractory material is inserted into, and fills, the 
tapered passage portioni B, and has its inner end 
attached by cement D to the shoulder B3 of the 
block B. The passage through the tubular body 
C is coaxial with the passage through the block 
B, and comprises sections. C, C2, C3 and C4 at 
successively greater distances from the inner face 
of the furnace wall A. The passage portion C 
is tapered in the same direction as the block pas 
sage portion B, and unites with the latter to 
form an expanding nozzle portion of the burner 
tunnel or combustion space. The passage por 
tion C, C3 and C are shown as cylindrical and 
of progressively increasing diameters, and the 

50 

peratures. An outer portion A of said wall, is 

wall surrounding the passage portion C4 is formed 
with a coarse internal Screw thread. 
A burner orifice wall member E, in the form of 

a disc of ceramic material, has an inner end por 
tion received in and filling the outer end of the 
passage purtion C, and has a larger diameter 
outer end portion within the passage portion C. 
In the Construction shown in Fig. 1, the enlarged 
outer end portion of the member E does not fill 
the passage portion C3, but is surrounded by a 
ring shaped member F made of refractory me 
tallic alloy material, and having an internally 
threaded outer end portion and formed at its 
inner end with an internally extending flange 
portion F, which abuts against the tapered 
shoulder E' of the member E. connecting the 
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peripheral Surfaces of the smaller and larger 
diameter portions of the member. The burner 
wall member E is shown as formed with a mull 
tiplicity of relatively fine burner orifices E of 
polygonal cross section, and separated from one 
another by relatively thin walls, as specified and 
claimed in my prior Patent 2,103,365, granted 
Dec. 28, 1937. 
As shown in Fig. 1 the burner parts C, E and 

F are secured together, by a metallic burner 
member G, which, as shown, is a one-piece cast 
ing comprising a plate-like outer portion and a 
tubular inner portion G'. The latter has its 
inner end threaded into the member F, and in 
clamping engagement with the outer side of the 
member E. directly, or, as shown, through a gas 
ke ring H. The portion G" is provided with a 
coarse external thread at the Outer end of the 
member F, for threaded engagement with the 
threaded wall of the passage portion C. The 
outer portion of the member G is in the form 
of a plate of rectangular outline extending trans 
versely to the burner axis, outwardly from the 
periphery of the tubular portion G', to overlap the 
portion of the metallic furnace wall shell A at 
the margin of the burner opening A4 therein. 
The member G is secured to the furnace wall as 
by means of bolts G2 connecting it to the shell A, 
a gasket I being interposed between the part C. 
and shell A. As shown, the member G, is 
formed with an externally extending, internally 
threaded boss G3, for the attachment of a pipe 
Supplying gas, or, more usually, a combustible 
mixture of air and gas to the burner. In the par 
ticular construction shown, a ring J of insulating 
refractory material surrounds the tubular portion 
G' at the outer end of the ceramic burner body 
part C. s 
The Construction shown in Figs. 1 and 2 has 

important practical advantages. Since all of the 40 
non-metallic refractory burner parts including 
the blocks B are molded and fired and none 
needs to have its shape altered in the field, erec 
tion costs are reduced and closer tolerances, and 
the use of higher grade materials, in the manu 
facture of said parts, are permitted than would 
be possible if the parts were to be manufactured, 
or modified in shape, by a field operation in the . . 
process of erecting the furnace and installing 
burners therein. 

. As the burner blocks B are relatively massive 
and are built into the main firebrick portion of 
the furnace wall, it is comparatively easy to ac 
curately position those blocks in the wall, in the 
construction of the latter, and there is prac 
tically no risk of the subsequent displacement 
of the blocks, so long as the furnace wall re ? the block B in which it is normally incorporated. 
mains in operative condition. The accurate shaping of all of the refractory 

positions. Moreover, the burner refractory forms 
which will give the most satisfactory results in 
the operation of a particular furnace, cannot 
always be determined until the furnace has bee 

5 built and subjected to test operations. 
The fact that the burner assembly is assembled. 

and may be inspected externally of the furnace, 
and that the passageway through each burner 
block may be inspected when the assembly is not 

l0 in place, contributes to the proper juxtaposition 
of the parts of the burner assembly, and the 
proper mounting of the latter in the correspond 
ing burner block passage. The cement joint D 
between the burner assembly and the block sur 

15 face B is easily broken when necessary for the 
removal of the burner assembly, and the sur 
face B ??n† the end of the burner part C may 
be readily cleaned preparatory to the re-estab 
lishment of the cement joint, when the burner. 

20 assembly is again put in place in the furnace 
Wall, after first putting cement in place on the 
small end of the part C. . . . 
The use of the metallic clamping ring F prac 

tically insures against leakage through the joint 
between the parts G and E, and provides pro 
tection for the latter against accidental injury. 
The use of a coarse threaded connection between 
the parts G’ and C and the relatively large di 
ameter of that connection makes its connection 

30 a strong one and makes it possible to apply con 
siderable force to the refractory part C through 
the metallic part G when necessary in unseating 
and removing the burner assembly. Y 
As previously indicated, the fact that the 

35 burner assembly may be inserted and removed 
by an attendant at the outer side of the fur 
nace, not only contributes to the ease of the in . 
Sertion and removal operation, but permits those 
Operations to be effected with little or no-dis 
turbance in furnace operating conditions. The 
fact that the entire burner structure includes no metal exposed to the high temperatures which 
may exist in the furnace chamber and burner 
tunnel, contributes to burner longevity, reduces 

45 the burner construction and maintenance cost, and adapts the burner to use with high furnace 
chamber temperatures. As has been practically 
demonstrated, such a furnace wall construction 
as is shown in Figs, 1 and 2, is adapted for use 

i0 with a furnace chamber temperature as high as 
34009 F. 
While the burner assembly illustrated was pri 

marily devised for, and it is expected that its 
use will be confined mainly to furnace wall use, 
the burner assembly itself is an operative struc 
ture, and is capable of use when it is not mount 
ed in a furnace wall, and when not inserted in 
The division of the burner assembly into parts 

burner parts insures that when a burner as 60 hp delatively positioned, and connected as 
sembly is put in place in a burner block, the 
relatively movable parts will all be accurately 
positioned, and, in particular, that the burner 
block tunnel portion B' and the passage portion 
C’ in the burner body part C will be properly 
positioned relatively to one another, as is neces 
sary for full burner efficiency. The accurate 
shaping and fitting together of the parts facili 
tates the removal of the burner assembly parts 
for inspection, repairs, or for replacements. The 
easy replacement of burner assembly parts is 
particularly important, because of the fact that 
the best combustion results requires the use of 
an orifice member. E, having diferently propor 

it is in the construction shown in Fig. 1, and in 
the other constructions, hereinafter described, practically eliminates risk of burner assembly 
failure as a result of relative thermal expan 

65 Sion and contraction of the burner assembly 
parts. . . . 

In Fig. 3, I have illustrated a modified burner 
Construction comprising a refractory burner body 
part CA differing essentially from the part C. 

70 of Fig. 1, in that it comprises an integral burner 
wall or orifice portion EA. The latter corre 
sponds functionally, and in its general location, 
to the separate orifice member E of the construc 
tion first described. As shown, the wall EA ex 

tioned orifices for fuel mixtures of different com- is tends between a tapered tunnel or combustion 

  





through the outer end of said passage and com 
prising an orifice wall portion which forms the 
outer end wall of a combustion space including 
the inner end portion of said passage and which 
is formed with a plurality of orifices adapted to 
discharge distributed jets of a combustible mix 
ture of air and gas into said combustion space, 

2. The combination with a masonry furnace 
wall, including a molded prefired block of re 
factory material permanently mounted in said 
wall, and having one side facing the furnace 
chamber and having a passage which extends 
through said wall and block and comprises a 
conical burner seat portion formed in said block 
and having its larger end outermost, and a hol 
low conical molded refractory burner body Seat 
ed in said seat portion and movable into and 
removable through the Outer end of said seat 

2,287,245 
prising an outer metallic Casing and a masonry 
body portion, the latter including a molded pre 
fired block of refractory material permanently 
mounted in said wall and having one side fac 
ing the furnace chamber, and having a passage 
which extends through said wall and block, said 
paSSage Comprising a burner seat portion formed 
in said block, a tubular molded refractory bur 

... ner body shaped to fit in said seat portion and 
10 movable into and out of the latter through the Outer end of Said passage and comprising an 

and comprising an Orifice wall portion which 
forms the outer end wall of a combustion space 
including the inner end portion of said passage 
and which is formed with a plurality of orifices 
adapted to discharge distributed jets of a Com 
bustible mixture of air and gas into said com 
bustion Space. 

3. The combination with a masonry furnace 
wall, including a molded prefired block of re 
fractory material permanently mounted in said 
wall and having one side facing the furnace 
chamber and having a passage which extends 
through said wall and block and comprises a 
burner seat portion formed in said block, a tu 
bular molded refractory burner body seated in 
Said seat portion and insertable in and remov 
able from said seat through the outer end of 
said passage and comprising an Orfice wall por 
tion which forms the Outer end wall of a Com 
bustion Space including the inner end portion 
of Said passage and which is formed with a plu-. 
trality of orifices adapted to discharge distrib 
luted jets of a combustible mixture of air and gas 
into said combustion space, and a tubular me 
tallic burner part attached to and extending 
away from said tubular body to the outer side 
of said wall and adapted to hold said refrac 
tory body in said seat portion and to serve as a 
conduit supplying said mixture to said orifices. 

4. The combination with a masonry furnace 
wall, including a molded prefired block of re 
fractory material permanently mounted in said 
wall and having one side facing the furnace 
chamber and having a passage which extends 
through said wall and block and comprises a 
burner tunnel portion adjacent said side and 
an adjacent burner seat portion, both of said 
portions being formed in said block, said burner 
seat portion having its end adjacent said tun 
nel portion larger in cross section than said tun 
nel and smaller in cross section than the end 
of the seat portion remote from the tunnel, 
a tubular molded refractory burner body fitting, 
and seated in said seat portion, and movable 
into and out of the latter through the outer end 
of said passage and comprising an brifice wall 
portion which forms the outer end wall of a com 
bustion space including the finner end portion 
of said passage and which is formed with a plu 
rality of orifices adapted to discharge distrib 
uted jets of a combustible mixture of air and 
gas into said combustion space and a tubular 
metallic burner part attached to and extending 
away from said tubular body and adapted to hold 
said burner body in place and as a conduit sup 
plying said mixture to said orifices. 

5. The combination with a furnace wall, COm 

20 

orifice wall portion which forms the Outer end 
wall of a combustion space including the inner 
end portion of said passage and which is formed 
with a plurality of orifices adapted to discharge 
distributed jets of a combustible mixture of air 
and gas into said combustion space, and a me 
tallic burner part comprising a tubular portion 
attached to and extending outwardly away from 
said tubular body and an outer portion de 
tachably secured to said metallic casing. 

25 

30 

6. A burner assembly adapted for insertion 
in the Outer portion of a burner passage extend 
ing through the refractory wall of a furnace 
chamber, comprising a tubular non-metallic re 
fractory body larger in cross section at one end 
than at the other and having a portion displaced 
from its smaller end internally threaded and 
formed with a plurality of spaced apart burner 
orifices and a metallic member comprising a tu 
bular portion extending into said tubular re 
fractory body at the larger end of the latter. . 
and in threaded engagement with its threaded 
portion and adapted to supply a combustible fluid 

40 
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mixture to said orifices. 7. A burner assembly adapted for insertion in 
the refractory wall of a furnace chamber, coma 
prising a tubular non-metallic refractory body 
formed with a seat intermediate its ends and 
with an internally threaded end portion, an ori 
fice member of ceramic material and formed with 
Spaced apart orifices and insertable in said seat 
through said threaded end portion and fitting 
against said seat and making a gas tight joint 
therewith, and a metallic member comprising 
a tubular portion extending into said tubular 
refractory body and in threaded engagement 
with its threaded portion and clamping said ori 
fice member against its seat. 

8. A burner assembly adapted for insertion in 
the refractory wall of a furnace chamber, com 
prising a tubular non-metallic refractory body 
larger in CrOSS Sectional Outline at one end than 
at the other and having a portion adjacent its 
larger end internally threaded, orifice means ex 
tending across the passage through said body 
and providing a plurality of small orifices leading 
from said internally threaded portion to the por 
tion of said passage adjacent the smaller end 

30 
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of the body, anda metallic member comprising 
a tubular portion extending into said tubular 
refractory body at the larger end of the latter 
and in threaded engagement with its threaded 
portion. ? 

9. A burner assembly adapted for insertion in 
the refractory wall of a furnace chamber, com 
prising a tubular non-metallic refractory body 
formed with a seat intermediate its ends and 
with an internally threaded end portion, a me 
tallic ring insertable into said seat through said 
end portion and having a threaded end portion 
and having an annular seat formed in its other 
end portion, an orifice member of ceramic mate 
rial insertable into the last mentioned seat 
through the threaded end portion of said ring, 
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and a metallic member comprising a tubular por- ? 
tion extending into said tubular refractory body 
and in threaded engagement with the threaded 
portions of said refractory body and ring. 

10. A furnace wall burner construction com 
prising a molded block of refractory material 
adapted to be built into a refractory furnace 
chamber wall with one side facing the furnace 
chamber and having a passage which extends 
from said side to the opposite side of the block 
and comprises a burner tunnel portion adjacent 
said side and a burner seat portion having one 
end adjacent to and larger in cross section than 
said tunnel portion and smaller in cross section 
than the other end of said seat portion, a tubular 
non-metallic refractory burner body shaped to 

.0 

5 
tributed jets of a combustible mixture of air 
and gas into said combustion space. 

13. The combination with a masonry furnace 
wall, including a molded prefired block of re 
fractory material permanently mounted in Said 
wall and having one side facing the furnace 
chamber and having a passage which extends 
through said wall and block, and comprises a 
burner tunnel portion adjacent said side, and 
an adjacent burner seat portion formed in said 
block said burner seat portion having its end 
adjacent said tunnel portion larger in CrOSS Sec 
tional outline than the adjacent end of said tun 
nel portion, a tubular refractory burner body fit 

fit in and movable into and out of said seat por 
tion through the end of said passage adjacent 
said other side of the block, 

11. The combination with a masonry furnace : 
wall, including a molded prefired block of refrac 
tory material permanently mounted in said wall 
and having one side facing the furnace cham 
ber and having a passage which extends through 
said wall and block and comprises a burner seat 
portion formed in said block, a tubular non-me 
tallic refractory burner body seated in said seat 
and insertable in and removable from said seat 
through the outer end of said passage and com 
prising an orifice wall portion which forms the 
outer end wall of a combustion space including 
the inner end portion of said passage and which 
is formed with a plurality. of orifices adapted to 
discharge distributed jets of a combustible mix 
ture of air and gas into said combustion space 5 

ting and seated in said seat portion and movable 
into and out of said seat through the outer end 
of said passage and comprising an orifice wall 
portion which forms the outer end wall of a com 
bustion space including the inner end portion 
of said passage and which is formed with a plu 
rality of orifices adapted to discharge distrib 
uted jets of a combustible mixture of air and gas 
into said combustion space, and cement in the 
joint between the inner end of body and the 
adjacent portion of said block. 

14. A burner assembly, comprising an elon 
gated one-piece non-metallic refractory body 
adapted to extend into and plug a passage in the 

and cement providing a frangible. Seal for the . 
joint between said seat and body. 

12. The combination with a maSOnry furnace 
wall, including a molded prefired block of re 
fractory material permanently mounted in said 
wall and having one side facing the furnace 

4. 

chamber and having a passage which extends 
through said wall and block and comprises a 
burner tunnel portion adjacent said side, and 
an adjacent burner seat portion formed in said 
block said burner seat portion having its end 
adjacent said tunnel portion larger in CrOSS Sec 
tion than the adjaent end of said tunnel por 
tion, a tubular non-metallic refractory burner 
body fitting and seated in said seat portion and 
movable into and out of said seat through the 
outer end of said passage and comprising an or 
ifice wall portion which forms the outer end wall 
of a combustion space including the inner end 
portion of said passage and which is formed with 
a plurality of orifices adapted to discharge dis 

refractory wall of a furnace chamber and formed 
with a combustion space in its furnace end cham 
ber, portion and with an inlet chamber in its 
other end portion and with an 'integral orifice 
wall between said space and chamber and a me 
tallic member mechanically connected to said 
body and comprising a tubular conduit portion 
opening into said inlet chamber. . . 

15. A burner assembly comprising a tubular 
non-metallic refractory burner body adapted for 
insertion in a passage in the refractory wall of 
a furnace chamber and comprising an orifice 
wall portion which forms the outer end wall of 
a combustion space including the inner end por 
tion of said passage and which is formed with a 
plurality of orifices adapted to discharge dis-, 
tributed jets of a combustible mixture of air and . 
gas into said combustion space and having an 
internally threaded portion adjacent its outer 
end, a tubular metallic part in threaded engage 
ment with said internally threaded portion, an 
outer metallic part adapted to engage the outer 
side of the furnace wall at the margin of said 
passage, and a pipe section having its ends 
threaded one into said tubular part and the 
other into said outer metallic part. 
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