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BURNER PLATE FOR INFRARED RADIATOR 

The present invention relates to a burner plate for in 
frared radiators having depressions on the radiating 
side and having combustion passages for conveying the 
fuel-air mixture from the mixing side of the plate to the 
radiating side, the combustion passages being arranged 
parallel to each other while at least one of the combus 
tion passages is coaxially arranged at the bottom of a 
depression whereas the other combustion passages are 
distributed over the sides of the depressions and over 
the surfaces between the depressions. 
With a heretofore known burner plate of this kind the 

depressions have an inwardly directed inclination and 
are deeper than their width, the lateral surfaces being 
designed with an appropriate curvature and having 
bevel surfaces inclided toward each other. The com 
bustion passages are arranged in three different planes 
and, more specifically, one of the combustion passages 
each is located at the bottom of the depressions while 
thereabove in the bevel surfaces, i.e., the lateral sur 
faces within the depressions, there is circularly ar 
ranged a plurality of combustion passages. Additional 
combustion passages are distributed over the surfaces 
between the depressions. 
By an arrangement of this type it is intended to cause 

the combustion of the gaseous fuel too occur at differ 
ent levels and at different distances from the general 
radiation plane whereby a self-control of the inner 
flames (in the depressions) toward the outer webs of 
material located between the depressions and vice 
versa is effected. By the self-control of the flames form 
ing in different planes it is intended to obtain an enrich 
ment of the supply of the primary air to the outflowing 
fuel-air mixture and thus a complete combustion and 
possibly to prevent the escape and smaller explosions 
of non-burned gas particles at the front end of the exit 
of the combustion passage. 

It is an object of the present invention to provide a 
burner plate with depressions which will have a higher 
heat radiation at the radiation side than heretofore ob 
tainable. 
This object and other objects and advantages of the 

invention will appear more clearly from the following 
specification in connection with the accompanying 
drawings, in which: 
FIG. 1 illustrates a top view of a burner plate accord 

ing to the invention. 
FIG. 2 represents a section taken along the line II - 

II of FIG. 1. 
FIG. 3,3a and 3b respectively illustrate three differ 

ent cross sections of depressions in burner plates ac 
cording to the invention. 
FIG. 4 is a diagrammatic illustration of the distribu 

tion of the radiation in a semi-body. 
FIG. 5 shows a vertical section through a burner plate 

according to the invention but on a larger scale than 
that of FIGS. 1 and 2. 
The burner plate according to the invention is char 

acterized primarily in that the combustion passages are 
distributed over the depressions and the webs of mate 
rial therebetween in such a way that the flames which 
form will act so uniformly upon the lateral surfaces of 
the depressions on the one hand and on the webs there 
between on the other hand that the temperature ob 
tained in the depressions will approximately equal the 
temperature obtained at the surface of the webs. 
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This has been realized by a device according to the 
invention in which the depressions are formed by cylin 
ders which may taper to that side which faces away 
from the radiating side while at the bottom of each cyl 
inder there is provided at least one cylindrical combus 
tion passage. The device is furthermore characterized 
in that centrally about the center of the bottom of each 
depression further cylindrical combustion passages are 
so arranged that their center points are intersected by 
the circular circumferential line of the cylindrical part 
of the depressions and that the mouths of each combus 
tion passage is divided into two parts located in differ 
ent planes. Of these two parts, the inner part is located 
in the bottom or the conical portion and is confined by 
that circular intersecting edge of the cylindrical part of 
the depression which faces away from the radiating side 
or by the bottom of the depression, whereas the other 
part is located thereabove on the radiating surface of 
the burner plate. . . . . . 
According to a particularly advantageous embodi 

ment of the invention, the depression consists of acyl 
inder which to that side which faces away from the ra 
diating side merges with a hollow cone standing on its 
tip. 
The semicircular mouths of the combustion passages 

at the upper edge of the depressions and located one 
adjacent the other together form an extension of the 
cylindrical depression in the shape of a collar or flange. 

In view of the particular arrangement of the combus 
tion passages, which are located around that passage 
which is provided at the bottom of the depression, and 
in particular in view of the division of these passages, 
there isformed above each of the semicircular passages 
located in the conically reduced portion an upwardly 
extending semi-cylinder which extends over the entire 
length of the cylindrical portion of the depression up to 
the surface of the plate. The heat which is generated in 
that part of these passages which is located at the re 
duced portion of the depression is by means of the 
semi-cylinders located one adjacent the other automat 
ically conveyed upwardly and thus sweeps over the en 
tire lateral wall of the semi-cylinders of the depression, 
i.e., its entire inner surface with the result that it is 
strongly heated up. 
As a result thereof, the passages located in the webs 

will be surrounded on all sides by strongly heated walls 
whereby a further heating up will occur in addition to 
the heating up due to the combustion taking place 
therein. The highly heated inner walls of the depres 
sions radiate the absorbed heat back to the oppositely 
located walls whereby an additional heating up will 
take place. 

In view of the arrangement of the passages according 
to the present invention, all of the generated heat is 
taken advantage of for heating up the ceramic surfaces 
so that an intensely heated up glowing radiating surface 
is obtained which consists not only of the webs located 
between the depressions but also comprises the bot 
toms of the depressions, all of the surfaces of the inner 
walls formed by the semi-cylinders, and also the webs 
of material located between the depressions. 
Inasmuch as according to the Stefan-Boltzmann Law 

the radiated energy increases with the fourth power 
with regard to the absolute temperature when heating 
ceramic material, it will be appreciated that by means 
of the design according to the present invention an ex 
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tremely high radiation output is obtained which is uni 
formly distributed over the entire greatly increased ra 
diating surface formed by the semi-cylinders arranged 
adjacent each other and representing the inner walls of 
the depressions. In contrast thereto, with heretofore 
known burner plates, the desired increase in the degree 
of efficiency is realized by flame radiation which is rela 
tively small as compared to the solid body radiation of 
the ceramic material. 

In view of the design of the side walls of heretofore 
known burner plates which are provided with a curva 
ture and which are designed as bevel surfaces inclined 
with regard to each other, the radiation is directed in 
wardly into the hollow chamber of the depressions and 
not into the ceramic material. As mentioned above, 
turbulence is supposed to result which would furnish a 
more favorable combustion due to an increased intake 
of air. According to the heretofore known burner plate, 
the radiating surface consists merely of the webs of ma 
terial located between the depressions. 
Numerous tests have shown that the temperature ob 

tained with the construction of the depressions and the 
arrangement of the combustion passages according to 
the present invention is approximately by 100°C higher 
than is the case with the heretofore known construction 
with the same dimensions. 
According to a particularly advantageous embodi 

ment of the invention, six passages are uniformly dis 
tributed around the combustion passage provided in 
the tip of the cone, whereas between the individual de 
pressions precisely in the center point between each 
three triangularly arranged depressions there is pro 
vided a further passage of the same diameter. 

Referring now to the drawings in detail, FIG. 1 shows 
three rows of depressions 2 at the radiating side of the 
burner plate 1, the depressions of one row being offset 
with regard to the depressions of the adjacent row. 
Centrally arranged at the bottom of each depression is 
a combustion passage 3 which according to one spe 
cific embodiment of the invention has a diameter of 1.3 
1. 

The combustion passages 4 which have the same di 
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ameter as the combustion passages 3 are arranged . 
along an imaginary cylinder coaxial with the combus 
tion passages 3 and, more specifically, in such a way 
that the portions 4a of the passages 4 intersect the side 
walls of the conical bottom or tapering portion of a de 
pression, whereas the other portions 4b of the passages 
4 intersect the surface of the plate adjacent the depres 
sions. The axes 4c of the combustion passages 4 are lo 
cated along the circumferential line 2a of the cylindri 
cal portion of a depression. 
The axes 3a and 4c of the combustion passages 3 and 

4 are located in a plane which passes through the axis 
of the passage 3. As a result thereof, the connecting 
lines indicated in dot-dash lines in FIG. 1 and pertain 
ing to the passages 4 of adjacent depressions, which de 
pressions with each other form a triangle, define a 
hexagon 6. Precisely through the centerpoint of the 
hexagon 6 there passes the axis of a further combustion 
passage 7 which is parallel to the combustion passages 
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4. The combustion passage 7 leads to the surface of the 
burner plate, in other words to the surface of the web 
portion 8 of the plate. 

In the embodiment shown in FIG. 2, the depressions 
2 have the specific shape shown in FIG.3 according to 
which the conical portion has an inclination of approxi 

65 

4. 
mately 120' while the depression itself has a depth of 
approximately 3 mm. The combustion passages 4 have 
a diameter of approximately 1.3 mm. FIGS. 3a and 3b 
diagrammatically illustrate other possible configura 
tions of depressions 2a and 2b. 
FIG. 4 illustrates the experimentally ascertained dis 

tribution of the heat rays 10 emanating from the ce 
ramic plate according to the invention and directed 
onto an imaginary surface of half a chamber. 
The fact that the maximum of the radiation flow does 

not occur vertically below the ceramic plate but at an 
angle deviating from the vertical by approximately 
from 15-25 proves that the sidewalls of the depres 
sions 2 which considerably increase the radiating sur 
face furnish the maximum of the emitted radiation. 
FIG. 5 illustrates on an enlarged scale a vertical sec 

tion through a depression 2. According to this showing, 
the course of the front of the flame is indicated by 
heavy lines 9. As will be evident from FIG. 5, due to the 
combustion occurring in the passages shortly ahead of 
the mouths thereof, there is formed a heating zone 
which envelops the depression 2 and the web 8 and re 
sults in a radiation emanating from the entire inner sur 
faces of the depressions 2 together with the plate sur 
face. 

It is, of course, to be understood that the present in 
vention is, by no means, limited to the specific showing 
in the drawings but also comprises any modifications 
within the scope of the appended claims. 
What I claim is: , 
1. A burner plate for infrared radiators, which has a 

mixture side and an opposite radiating side and parallel 
passages passing therethrough from the mixture side to . 
the radiating side to convey a fuel-air mixture for com 
bustion on the radiating side of said plate, said radiating 
side of said plate being substantially flat with cylindri 
cal depressions formed therein, each surrounded by 
said flat surface and having a peripheral side extending 
below said surface with the bottom of the depression 
converging to a central point of greatest depth, each 
depression having a passage ending in its central point 
of greatest depth and a plurality of other passages sur 
rounding said central passage and intersecting its side 
to form semi-cylinders in the depressions, and further 
a plurality of said passages extending through said flat 
surface between said depressions, said combustion pas 
sages being distributed over said depressions and said 
flat surface so the flames being generated will uni 
formly act upon the lateral surfaces of said depressions 
and the flat surface therebetween that the temperature 
being generated in said depressions substantially equals 
the temperature generated at said plate surfaces be 
tween said lateral surfaces of said depressions. 

2. A burner plate according to claim 1, in which adja 
cent depressions are separated by a flat surface of less 
width than the diameter of a depression, the bottoms 
and sides with semi-cylinders formed by said depres 
sions with intersecting passages forming layer radiating 
surfaces at different levels than the radiating surface of 
the flat surface. 

3. A burner plate in combination according to claim 
1, in which said bottom of said cylindrical recess forms 
a cone tapering in the direction away from said radiat 
ing side. 

4. A burner plate in combination according to claim. 
1, in which said other combustion passages are divided 
into groups respectively associated with said depres 
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sions, the arrangement being such that each of said 
groups having the axes of its combustion passages lo 
cated along an imaginary cylinder wall coaxial with the 
pertaining depression while the mouth of each of said 
other combustion passages is located in different 
planes, one of said planes being within the region of the 
bottom of the respective recess, and the other plane 
substantially coinciding with said radiating side. 

5. A burner plate in combination according to claim 
3, in which said cone cross sectionally defines an ob 
tuse angle. 

6. A burner plate in combination according to claim 
4, in which each of said groups of combustion passages 
comprises six equally spaced combustion passages. 

7. A burner plate in combination according to claim 
6, in which the depressions are arranged in a plurality 
of rows so that the axes of two adjacent depressions of 
each row define with that respective depression which 
is adjacent to both of said two depressions and is lo 
cated in the adjacent row a triangle, and in which in the 
center of each of the thus defined triangles there is pro 
vided an additional combustion passage having the 
same diameter as said other combustion passages. 

8. A burner plate in combination according to claim 
1, in which each depression has a semispherical bot 
tOm. 

9. A burner plate in combination according to claim 
8, in which each depression is composed of two cylin 
ders of different diameters. 

10. A burner plate in combination according to claim 
6, in which that end of said depression which is remote 
from said radiating side is provided with a conical por 
tion. 
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6 
11. Aburner plate in combination according to claim 

3, in which the tapering portion of said cone cross 
sectionwise defines an angle of from 90 to 180' while 
the depth of the depressions is within the range of from 
2-5 mm and the diameter of the combustion passages 
amounts to from 0.5 to 1.5 mm, the number of combus 
tion passages amounting to from four to eight. 

12. A burner plate in combination according to claim 
1, in which the ratio of its diameter at the radiating side 
to the depth of the depressions amounts to approxi 
mately 4:3. 

13. A burner plate in combination according to claim 
1, in which the diameter of the depressions adjacent 
said radiating side amounts to approximately from 3 to 
5 mm. 

14. A burner plate in combination according to claim 
1, in which the depressions are arranged in a plurality 
of rows with the depressions of one row offset relative 
to the depressions of the adjacent row. 

15. A burner plate in combination according to claim 
14, in which the axes of the combustion passages in one 
and the same row of depressions are located along one 
and the same line. 

16. A burner plate in combination according to claim 
1, in which the depressions define therebetween webs, 
and in which an additional combustion passage parallel 
to the other combustion passages is located within the 
respective web, said additional combustion passage 
passing through the center of a triangle defined by two 
depressions located adjacent each other in one row and 
a depression located in the next adjacent row. 
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