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The present invention generally relates to a novel and 
improved radiant burner construction and more particu 
larly to a radiant burner having a ?ue stack or vent com 
municated with the central portion of the burner surface 
for enabling more et?cient combustion of the combustible 
mixture thus reducing the formation of ‘carbon monoxide 
in the combustion products and also enabling more e?i 
cient operation of the radiant burner surface. 
The radiant burner of the present invention is con 

structed generally in the same shape and con?guration as 
that disclosed in my copending application Serial No. 
55,077, ?led Sept. 9, 1960, for Radiant Burner Utilizing 
Flame Quenching Phenomena. In such a burner, it is 
desirable to have 100% primary air injection but this is 
substantially impossible under most operating conditions. 
Thus, it becomes necessary to provide secondary air to 
the surface of the burner for proper combustion of the 
combustible mixture. When the burner is of relatively 
small size or has at least one dimension which is rela 
tively small, no particular problem exists since the sec 
ondary air may proceed from the adjacent edge of the 
burner to the central portion thereof with no particular 
problem. However, when the burner surface area is in 
creased and there is considerable distance between the 
center of the combustion surface and any edge of the 
burner, an adequate supply of secondary air is di?icult 
to obtain since the products of combustion including car- ‘ 
bon dioxide and water vapor is not displaced rapidly 
enough from the burner surface. When this condition 
is encountered, carbon monoxide is produced in undesir 
able quant-ities due to the inadequate supply of oxygen 
being present. Also, the failure of the combustion prod 
ucts to be exhausted properly leaves a layer of carbon 
dioxide and water vapor overlying a portion of the face 
of the burner. These products of combustion including 
carbon dioxide and water vapor absorb certain wave 
lengths of infra red energy thereby decreasing the e?i 
ciency of the burner surface. Thus, it is desirable to re 
move the combustion products as rapidly as possible from 
the burner surface to eliminate absorption of the energy 
by the layer of carbon dioxide and water vapor. Of 
course, high velocity air circulation over the burner sur 
face is undesirable since it would destroy the desirable 
characteristics of ?ame impingement upon the inclined 
surfaces of the divergent end portions of the burner 

Thus, a fan or similar device for forcing air over 
the burner surface would be undesirable from this stand 
point. 

Accordingly, in order to overcome the above men 
tioned problems encountered when supplying secondary 
air to a relatively large radiant burner, the present inven 
tion has for its primary object the provision of a ?ue 
stack or vent communicating with the burner surface at 
the center thereof and extending upwardly through the 
ceramic burner plate or plaquette, through the com~ 
bustion mixture plenum and thus to the atmosphere. 
A further object of the present invention is to provide 

air inlet at the edges of the burner surface to enable inlet 
of secondary air so that it may ?ow over the burner 
surface toward the center to replace the exhausted com 
bustion products which, of course, proceed through the 
?ue stack which forms a chimney and which has a chim 
vney elfect for exhausting the combustion products. 
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Still another object of the present invention is to pro 

vide a novel method of displacing the excess carbon di 
oxide and other products of combustion on the surface 
of the burner thus allowing the secondary air for com 
bustion to move adjacent and in close proximity to the 
surface of the burner in order that complete combus 
tion can be accomplished thus resulting in very low car 
bon monoxide concentration in the products of combus 
tion. 
Yet another important feature of the present inven 

tion is the use of the ?ue passage or stack to preheat the 
fuel or air mixture within the con?nes of the plenum thus 
returning some of the energy normally lost in the heated 
exhaust products to the incoming fuel and air mixture 
thus increasing the e?iciency of the burner. 
A still further important feature of the present inven 

tion is to provide a radiant burner having a ?ue passage or 
passages disposed therein together with ba?le plates dis 
posed below the inlet end of the passages thus assuring 
that the secondary :air will be drawn into the burner sur 
face from the edges thereof thus assuring that the com 
bustion products will be moved from substantially the 
entire surface area of the burner. 
Another arrangement which is important to the pres 

ent invention is the provision of the ceramic burner plates 
in an inclined manner with the ?ue passage being dis 
posed at the apex thereof thereby using a natural air ?ow 
or draft to remove the combustion products from the sur 
face of the burner. 
When accomplishing all of the above objects, the pres 

ent invention still is quite simple in construction, easy to 
install, e?icient in its operation and adds very little to 
the over-all cost of a radiant burner unit. 

These together ‘with other objects and advantages which 
will become subsequently apparent reside in the details of 
construction and operation as more fully hereinafter de 
scribed and claimed, reference lbeing had to the accom 
panying drawings forming a part hereof, wherein like 
numerals refer to like parts throughout, and in which: 
FIGURE 1 is a side elevational view of a radiant burner 

of the present invention incorporating the vent or ?ue 
passage therein; 
FIGURE 2 is a bottom plan view of the radiant burner 

unit illustrating the orientation of the ?ue passage and 
ba?le plate; 
FIGURE 3 is a transverse, sectional view taken sub 

stantially upon a plane passing along section line 3—3 
of FIGURE 1 illustrating the orientation of the ?ue pas 
sage in relation to the burner and also illustrating the air 
inlet openings peripherally of the burner plate; 
FIGURE 4 is a transverse, sectional view taken sub 

stantially upon a plane passing along section line 4-4 
of FIGURE 3 illustrating further structural details of the 
?ue passage; and 
FIGURE 5 is a detailed sectional view similar to FIG 

URE 4 but illustrating a modi?ed form of the invention 
in which the ceramic burner plates are disposed in in 
clined relation and the ?ue passage disposed at the apex 
thereof. 

Referring now speci?cally to the drawings, the numeral 
10 generally designates the radiant burner of the present 
invention which includes a ceramic burner plate or plaqu 
ette 12, the details of which are set forth in the afore 
mentioned application and which brie?y include a plu 
rality of parallel slots 14 having divergent surfaces 16 on 
the burning surface thereof. The width of the slots 14 
is such that any?ame endeavoring to pass through the 
slots 14 from the burner surface to the plenum surface 
will be extinguished or quenched, thus eliminating the 
necessity for the velocity of the combustible mixture to 
exceed the rate of ?ame propagation. The divergent sur 
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faces 16 provide troughs for better ?ame impingement 
and more effective emission of infra red radiant energy. 
The burner plate 12 is mounted in the open end of a 
plenum chamber 18 secured to an overhead support by 
any suitable bracket members 20 or the like. For sup 
plying a combustible mixture into the plenum chamber 
18, ‘there is provided a pair of venturi 22 each associated 
with a fuel or gas inlet line 24 and the atmosphere in 
such a manner that the primary combustion supporting 
air and gas will be discharged by the venturi 22 into the 
interior of the plenum 18 and thus through the slots 14 to 
the burner surface of the ceramic plate 12 in substantial 
ly the same mannner as that disclosed in the aforemen 
tioned copending application. 
The lower end of the plenum 18 is connected with 

the ceramic plate 12 in any suitable manner such as by 
a bonding material 26 or the like and also a depending 
peripheral wall 28 is provided together with a shroud 
'or re?ector 30 of any suitable con?guration. The re?ec 
tor 30 generally diverges outwardly and is attached to 
the wall 28 by any suitable means such as by ?anges 32 
and 34 on the wall 28 and re?ector 30 respectively secured 
together in any suitable manner and sandwiching there 
between a grid 36 of Nichrome wire. 

Extending through the ceramic burner plate 12 and 
through the plenum 18 is a ?ue passage 38 de?ned by 
a tubular ?ue member 40 which is in the form of a 
chimney and uses a natural convection draft for dis 
charge of combustion products from the burner surface. 
The tubular member 40 isv either integral with or at 
tached to the upper Wall of the plenum 18 and also has 

_ a peripheral ?ange 42 on the lower end thereof attached 
to the ceramic burner plate 12 by any suitable bonding 
which also is disposed between the exterior surface of 
the tubular member 38 and the central aperture formed 
in the ceramic plate 12. The tubular member 40 is con 
structed preferably of metallic material such as sheet 
metal or the like and is in good heat exchange relation 
to the primary air and fuel mixture which has been intro 
duced into the plenum 18 by the aspirating-venturi 22. 
Thus, the combustion products lying along the surface of 
the radiant burner plate 12 will be discharged upwardly 
through the tubular member 40. The tubular member 
v40 may be of any suitable shape or con?guration and 
may be concentric with the center of the burner plate or 
there may be a plurality of ?ue passages orientated at 
equally spaced distances along the center line of an elon 
gated burner plate. Preferably, the ?ue passages should 
be orientated so that the same surface area thereof is 
vented by each ?ue passage when a multiple of ?ue 
passages is employed. 
The depending peripheral wall 28 is provided with a 

' plurality of apertures 44 which form inlet means for 
secondary air so that the secondary air will ?ow inwardly 
over the. surface of the ceramic burner plate 12 thus 
enabling complete combustion of the combustible. mix 
ture and eliminating, excessive formation of carbon mon 
oxide. Also, secondary air will be drawn upwardly 
through the grid wire 36 and in order to prevent air 
from being drawn directly into the ?ue passage 38 through 
‘the center of the grid wire 36, a de?ector plate 46 is 
mounted on the grid wire 36 in any suitable manner 
and in alignment with the ?ue passage 38. As illustrated 
in FIGURE 3 and also in FIGURE 4, the ba?ie plate 48 
is slightly larger in area than the ?ue passage 38 and 
is also spaced therefrom since it is secured to the grid 
wire 36‘thus assuring that air coming in through the 
grid wire 36 will pass peripherally over the ba?ie plate 
46. to assure that it will serve to support combustion sec 
ondarily over the burner surface of the ceramic plate 12 
outwardly of the ?ue passage 38. 
FIGURE 5 illustrates a form of the invention in which 

.the plenum 50 has a pair of ceramic plates 52 mounted 
therein in inclined relation to each other with a. ?ue 
passage 54 de?ned by a tubular member 56 communi 
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eating with the space between the upper spaced ends of 
the ceramic burner plates 52. ‘In this form of this in 
vention, inclined grid wires 58 are provided and a baffle 
60 extends between the upper ends of the grid wire 58 
and is supported from the tubular member 56 by suitable 
lugs 62. This enables secondary combustion supporting 
air to move along the inclined surface of the burner 
plates 52 and either enter through the grid wires 58 or 
enter at the bottom edge thereof which is spaced from the 
burner plates 52. With this assembly, the natural draft 
formed by the chimney or ?ue passage 54 serves to re 
move the combustion products from two burner plates 
thus enabling more effective removal of the combustion 
products and also enabling the burner plate to be formed 
in a manner having a greater burner surface for a given 
area of burner unit. 

Thus, with the previously described method of dis 
placing the excess carbon dioxide and other products 
of combustion on the surface of the burner and allow 
ing the secondary air for combustion to move adjacent 
and in close proximity to the surface of the burner in 
order that complete combustion can be accomplished 
and will be result in very little carbon monoxide con 
centration in the products of combustion. This is ac 
complished basically by providing the ?ue passage lead 
ing from the burner and passing through the plenum and 
exiting out of the rear of the plenum. This has been 
illustrated when the burner plate is in horizontal position 
or the burner plates are arranged in inclined position so 
that the ?ue passage is vertical. However, the ?ue pas 
sage may just as well be disposed horizontally and work 
just as effectively as long as the ?ue passage has a com 
ponent that would provide a natural chimney draft effect, 
such as an upwardly extending portion on the exit end 
thereof. 
The slots in the ceramic plate form the only opening 

for the gas and air mixture which of course are so narrow 
to prevent back?ash therethrough. Secondary air for 
combustion is pulled in through the openings 44 across 
the surface of the ceramic burner plate thus allowing 
proper combustion of the combustible mixture. The pe 
ripheral wall 28 or frame may extend around the periphery 
of the burner plate on all sides or on all sides except the 
injector side with the wall on the injector side being either 
apertured or solid due to its proximity to the aspirating 
venturies. As the products of combustion are expelled 
through the ?ue passage, secondary air will also enter 
directly through the Nichrome wire grid. In order that 
the secondary air entering through the Nichrome wire grid 
does not immediately pass through the ?ue passage, the 
metallic ba?ie plate 46 is attached thereto thus causing a 
de?ection of the secondary air across the ceramic plate 
burner surface. 
FIGURE 5 illustrates a con?guration that will allow 

the secondary air for combustion to be used when the 
ceramics are mounted on a slight angle and the ceramic 
surfaces themselves act as a guide for the products of 
combustion to enter the ?ue passage. The usual closed 
type plenum is incorporated and conventional venturies 
attached to these plenums allows for proper aspiration 
of the primary air. The sealed air mixture then proceeds 
through the thin apertures incorporated in the ceramic 
plates and combustion occurs on the surface. The sec 
ondary air is allowed to enter to the surface of the ceramic 
plates as shown by the arrows and the products of com 
bustion are expelled through the ?ue passage as also shown 
by the arrows. 

The present invention becomes quite important when 
large combustion areas are incorporated since the use of 
the ?ue passage will eliminate the problem of incomplete 
combustion which will occur at the central portion of a 
large radiant burner. By utilizing the ?ue passage 38 and 
the tubular member of metallic material forming such 
passage, the performance of the burner is further rendered 
more e?icient by returning some of the energy in the ex 
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haust products to the fuel air mixture within the con?nes 
of the plenum. The hot products of combustion causes 
heat transfer to occur through the tubular member 40 
'thus raising the temperature of the fuel air mixture and 
vthus preheating this mixture before passing through the 
apertures of the ceramic plate for combustion thereof. 
Thus, the transpiration heating of the fuel air mixture 
contained within the plenum in order to raise the ?ame 
temperature of the burner resulting in higher surface 
temperatures is obtained and of signi?cance. 
A greater amount of heat transfer area can be realized 

by increasing the number of ?ue passages over the surface 
of the burner. An increase in the number of the ?ue 
passages also aids in removing the products of combustion 
for allowing the proper amount of secondary air to enter 
and accomplish complete combustion. Also, the ?ue 
passage or passages eliminate the layer of carbon dioxide 
and water vapor which form part of the combustion prod 
ucts thus eliminating the absorption of the infra red 
radiant energy by these combustion products which will 
absorb a relatively high percentage of infra red radiant 
energy of a particular wave length. 

It is pointed out that the ?ue passages may be used 
alone, with or without the ba?‘le plate and with or without 
the peripheral wall and either on a ?at burner plate or on 
an arrangement of inclined burner plates such as shown 
in FIGURE 5. Primarily, the products of combustion 
are drawn from the surface of the ceramic allowing the 
secondary air to enter thereby preventing accumulation of 
the products of combustion over the surface of the burner 
which normally prevents the proper amount of second 
ary air to come into contact with the‘ burner surface. 
The ?ue passage arrangement not only enables proper 
supply of secondary air but also preheats the combustible 
gas and air mixture for enabling a higher surface tem 
perature because higher ?ame temperature could be ac 
complished when using preheated gas and air and, of 
course, the surface temperature of the ceramic plate is 
dependent upon the ?ame temperature and with a higher 
surface temperature, a greater quantity of infra red radiant 
energy is provided by the ceramic plate. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de— 
scribed, and accordingly all suitable modi?cations and 
equivalents may resorted to, falling within the scope of 
the invention as claimed. 
What is claimed as new is as follows: 
1. In combination with a radiant burner having a 

ceramic burner plate with passageways therethrough and 
including a burning surface and a plenum chamber com 
municated with the opposite surface of the ceramic plate 
for supplying a combustible mixture thereto, a ?ne pas 
sage forming member extending through the central area 
of the ceramic plate and through the plenum chamber, 
said member being of substantially constant cross-sec 
tional area for venting the burning surface of the ceramic 
plate for discharge of combustion products therefrom 
thereby enabling secondary air to pass inwardly along the 
burning surface of the ceramic plate thereby supporting 
complete combustion of the combustible mixture, said 
?ue passage forming member terminating at the burning 
surface, and a de?ector plate supported in spaced align 
ment with the ?ue passage forming member and in spaced 
relation to the burning surface thereby assuring that sec 
ondary combustion supporting air will pass over the 
burning surface rather than directly into the ?ue pas. 
sage forming member. 

2. The structure as de?ned in claim 1 wherein said 
de?ector plate is of larger area than the cross sectional 
area of the ?ue passage forming member. 

3. In combination with a radiant burner having a 
ceramic burner plate with passageways therethrough and 
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6 
including a burning surface and a plenum chamber com 
municated with the opposite surface of the ceramic plate 
for supplying a combustible mixture thereto, a ?ue pas 
sage forming member extending through the central area 
of the ceramic plate and through the plenum chamber, 
said member being of substantially constant cross-sec 
tional area for venting the burning surface of the ceramic 
plate for discharge of combustion products therefrom 
thereby enabling secondary air to pass inwardly along 
the burning surface of the ceramic plate thereby sup 
porting complete combustion of the combustible mix 
ture, said plenum chamber including an extension dis 
posed peripherally of and outwardly of the burning sur 
face of the ceramic plate thereby forming a peripheral 
wall therefor, said peripheral wall having a plurality of 
openings therein for admitting secondary combustion 
supporting air. 

4. The combination as de?ned in claim 3 wherein said 
peripheral wall has a Nichrome grid wire mounted on 
the lower edge thereof, and a depending re?ector shroud 
engaging the lower surface of the wire grid, a de?ector 
plate mounted on the grid wire in alignment with the 
?ue passage forming member, said de?ector plate being 
of larger area than the cross sectional area of the ?ue 
passage forming member for assuring that secondary com 
bustion supporting air will pass peripherally of the de 
?ector plate for passage along the burning surface of the 
ceramic plate. 

5. In combination with a pair of ceramic burner plates 
arranged in inclined relation to each other and includ 
ing a plenum chamber for supplying a combustible mix 
ture to the inner surface of the ceramic burner plates, 
the outer surface of the ceramic burner plates forming a 
radiant burner surface, a ?ue passage extending upward 
ly from the spaced upper ends of the inclined burner 
plates and extending upwardly through the plenum cham 
ber for providing a passage for combustion products as 
they ?ow upwardly along the burner surfaces, thereby 
enabling secondary combustion supporting air to pass 
over the burner surface of the ceramic plates, and a de 
?ector plate mounted outwardly of the inlet end of the 
?ue passage thereby de?ecting secondary combustion sup 
porting air toward the burner surface of the ceramic 
plates. 

6. In combination with a radiant burner having a 
plenum chamber and a ceramic plate having one surface 
communicated with the plenum chamber and the other 
surface forming a burner surface, a ?ue passage de?n 
ing member communicated with the burner surface of the 
ceramic plate, said member being of substantially con 
stant cross-sectional area and extending through the 
plenum chamber for discharge exteriorly thereof thereby 
enabling combustion products to be discharged from the 
burner surface and enabling secondary combustion sup 
porting air to have access to the burner surface thereby 
enabling complete combustion of the combustible mix 
ture for reducing the carbon monoxide content of the 
combustion products, and a ba?ie plate disposed in spaced 
relation to the inlet end of the ?ue passage de?ning mem 
ber for assuring passage of secondary air over the burner 
surface thus eliminating a layer of infra red radiant 
energy absorbing combustion products. 

7. A radiant burner assembly comprising a hood in 
cluding a plenum chamber, a ceramic plate having a 
plurality of apertures therethrough forming a closure for 
one side of the plenum chamber whereby combustible 
mixture may pass from the plenum chamber through the 
ceramic plate for combustion on the surface of the 
ceramic plate, said plate having an enlarged centrally dis 
posed aperture therein, a vent tube extending through the 
enlarged aperture in the ceramic plate and disposed 
through the plenum chamber for forming a vent for com 
bustion gases disposed along the burning surface of the 
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ceramic plate thereby exhausting such gases for enabling 
secondary combustion supporting air to pass along the 
burning surface of the ceramic plate, said vent tube de 
?ning a flow passage for combustion gases which laterally 
con?nes such gases but permits unrestricted axial ?ow 
thereof, and a depending ?ange on said hood peripherally 
of the ceramic plate, said ?ange including a plurality of 
circumferentially spaced apertures providing air inlets for 
secondary combustion supporting air. 

8. The structure as de?ned in claim 7 together with 
a re?ecting shield attached to said ?ange, and a meshed 
wire member connected to said ?ange in spaced relation 
to the ceramic plate, and a de?ector plate disposed in 
alignment with the vent tube and orientated against the 

10 

Wire mesh for de?ecting air therearound, said de?ector 15 
plate having a cross-sectional area greater than the cross 
sectional area of the vent tube for assuring that the sec 
ondary combustion supporting air Will pass over the 
ceramic plate. 
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