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The present invention relates to radiant gas burners, 
and more particularly to the construction of such burners 
and the distributortip thereofinwhich the normalinvolu 
tion ofcombustiongasesis overcome. 

Radiant burners of the type with which the present 
invention is concerned are disclosed in Hess Patent 
2215.079 issued September 17,1940 Such a burner 
includes a cup-shaped combustion space in which a com 
bustible fuel mixtureis burned to heat the surface of the 
space to incandescence,As explained in that patent,the 
fuel is burned as a series of radialy directed fiames. 
Since the flames are moving radialy away from a cen 
traily located distributor member or tip,a low pressure 
area is created in the center of the combustion Space 
above the tip. As a result of this low pressure area, 
gases of combustion and,frequently,vapors and gases 
from the space being heated,are drawn into the center 
of the combustion space and circulated with the burning 
combustible mixture,Since the distributor tip at the 
center of the burneris cooler than the remainder of the 
burner cup Surface,the vapors drawn into the combustion 
space have a tendency to condense on the end of the 
distributor. Over a period of time,the condensed mate 
rial wil build up on the distributor and obstruct the fuel 
ports,thus rendering the burner inoperative. 
The above mentioned dificulty occurs particularly 

when radiant cup type burners are used inglass furnaces 
and some types of ceramic kins. In a glass furnace,the 
glass vapors are carried into the combustion space and 
condense upon the end of the distributor,After a rela 
tivelyshort period of operation,the end of the distributor 
is vitrified and the fuel ports are clogged up, In some 
ceramic kilns where there is dust of a fuxing nature the 
Same thing occurs. The dustis carried with the combus 
tion gases into the combustion space. It is there de 
posited on the distributor to clog the fuel ports. 

It is an object of the present invention to provide a 
radiant cup type burner in which the involution of the 
gases in the combustion space is eliminated. It is a fur 
ther object of the invention to provide a distributortip 
or member for use with a radiant cup type gas burner 
whichisso designed thatit will prevent the involution of 
gasesinto the combustion space ofthe burner.? 

In practicing the invention,the distributortip or mem 
beris provided with a chamber immediately back of the 
end extendinginto the combustion space. This chamber 
is Supplied with fuel mixture from the supply passages. 
The side of the chamber toward the combustion space is 
provided with a plurality of openings through which the 
fuel mixture can be discharged to burnatthe end face of 
the distributor,The burning at the face of the distribu 

10 

15 

20 

25 

30 

35 

@ 

Vantages and Specific objects attained with its use,refer 
ence should be had to the accompanying drawings and 
descriptive matter in which I have ilustrated and de 
scribed a preferred embodiment of the invention. 
Inthedrawings: · ° 

Figure 1 is a Sectional view through one form of the 
burner; - : 

Figure 2 is a Section of a portion of the distributor 
takenonine2?2 ofFigure 1; - - 

Figure 3 is a view partlyin section taken on line3?3… 
ofFigure1; - - 

Figure 4is a Sectional view of a diferentembodiment 
of the invention,and - 
Figure 5is aview taken on line5—5 of Figure2. 
Referring to Figures 1 to 3 of the drawing,there is 

shown a refractory ceramic block 1 formed of some ma 
terial such as zircon which is adapted to be inserted in 
the Wall of a furnace or other Structure to be heated, 
The face of this blocktoward the heated area is provided 
with a cup-shaped depression 2 having an opening 3 
formed in the base thereof extending to the opposite 
face of the block. Concentrically arranged around the 
portion of the depression adjacentto the base thereof are 
a Series ofripples 4thepurpose ofwhichwillbe described 
below. 

Extendingthrough the opening3 and into the base of 
the depression2isa distributorassembly5throughwhich 
fuel is supplied to the depression to be burned therein. 
This assembly includes a cylindrical ceramic member 6 
whichis mounted on theexterior of the furnace walin 
any suitable manner,so thatitWilextendinto the open 
ing3 of the block. Mountedinthe end ofthe cylinder 6 
and extendinginto the depression2is a distributor mem 
ber ortip 7. This tip is provided around its periphery 
with a plurality of radialy directedfanges 8which form 
between them axially directed channels 9 through which 
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a fuel mixture is adapted to flow into the depression. It 
is noted that the exterior edges of the flanges are pro 
vided with grooves that form a series of threads asindi 
cated at 11,so that the distributor tip can be threaded 
into the end of the holder 6 to be maintained therein 
and properly positioned with respect thereto. 
The upperends of the channels 9 bend outwardlyina 

generaly radial direction as shown in Figure 1 of the 
drawing. The outer ends of the channels are flared as 

,indicated bestat12in Figure 2. This flaring or widen 
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ing ofthe channels attheirexits is forthe purpose ofin 
creasingthevolume and therefore decreasingthevelocity 
of the fuel mixture asitis movinginto the depression or 
combustion space of the burner. The upper end of the 

. distributoris provided with a centrally located depression 

55 

whichis closed byaplate15to forma chamber13inthe 
end thereof This chamber is connected with various 
of the channels 9 by means of Small passages 14. As 
shown herein,there is provided a passage 14 between the 
chamber13and every ofher one of the channels 9 It 
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will be obvious that more or less of these passages may 
be provided if desired. Plate 15is of a diameter equal 
to that of the cylinder 6 so the top flaring portions 12 
of the channels 9 are closed,This insures that.the fuel 
mixture fowingthrough the channels will be discharged 
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tor increases the preSSure at that region Suficiently to 
prevent the involution of combustion gases and there 
fore the deposit of foreign material thereon, 
The various features of novelty which characterize my 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this specification, For 
a better understanding of the invention,however,its ad 

in a radial direction,The cap15isprovided with aplu 
rality of openings 16so that theinterior of the chamber 
13 can communicate with the central portion of the com 
bustion space of the burner. 

In the operation of the burner,fuel comprising of a 
combustible mixture of gas and air is supplied from a 
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Suitable mixing machine through the cylindrical holder 
6to the channels 9. From these channels,the fuel mix 
ture flows out through the flaring openings 12in a radial 
direction into the combustion space 2 of the burner. 
The fuelisignited and burns as a plurality of radialy 



directed fiames which are directed across the surface 
of the depression,The fiaring openings 12 of the dis 
tributor permit an increase in volume and,therefore,a 
decreaseinvelocity ofthe fuelmixture,so thatthe mixture 
can be more readily ignited than would be thecaseifit 
entered the chamber at a high velocity and consequently 
ignition wilitake placecioserto the exits of the channels, 
In addition,the passage of the jets of mixture across the 
ripples4produces a series ofconcentriclow pressureareas 
between the ripples in which some of the mixture is 
trapped to further slow it down and,therefore,insure 
theimmediateignition of the mixture So thatburningwi 
take place within and along the surface of the depression 
regardless of theignition characteristics of the fuel being 
used,As the mixture is burnedin the depression,the sur 
face?eregfw? be heated to incandescence so thatradi 
ant heatis projected forwardly from the depression-into 
the areastg beheated. Normaly,al ofthe mixturewill 
be burned within the depression so that only products 
ofcombustionwilbeprojectedinto theheatedarea. 

Withburners ofthistype,thereisproducedalowpres 
sure region immediately in front of the end of the tip. 
This,as explained in the above mentioned Patent 
2215,079,causesaninvolution ofgasestoward the center 
ofthe cup. With the present burner,however,such in 
volution is done away with because of the construction 
of thedistributortip. During the time that fuelis fiow 
ing through the channels 9,a portion thereof wil bleed 
through the passages 14into the chamber13. This gas 
wilflow through opening16in the cap and be burnedin 
aseries ofsmalfiamesinfront ofthe cap. Thepressure 
producedasa result of thegasesexpanding due to com 
bustion wil prevent the creation of a low pressure area 
immediately in front of the distributor and will insure 
thatthe pressure in the entire depressionissightly above 
that in the space to be heated. Therefore, the above 
mentionedinvolution of the gases cannot take place. 
A burner of the type described above is particularly 

usefülin the heating ofglassfurnaces,for example,where 
the ordinary type of radiant burner combustion gas and 
vapors are drawninto the depression and condensed upon 
thesurface of the tip. Withthe present construction,this 
cannottake place,and,therefore,thereis no tendencyfor 
thesevapots-to be drawninto the cup. Consequenthy,for 
uses ofthistype,the useful ife ofthe burnerisconsider 
ably increased. 
The embodiment ofthe invention disciosedin Figure4 

isintended to be used with a burner of a larger capacity 
than burners ofthe type shownin Figures1to 3. Inthis 
embodiment,thereis provided a burner block21 having 
a depression 22formedinits surface,The base of the 
block is connected with the otherface thereof by means 
ofanopening23 oftwo diameters. Thejunction between 
the two diametersis defined by a shoulder24. 

In this case,the distributor assembly 25 is held in 
positionin the opening of the block by means of a holder 
comprising an outer tubular member 26 and an inner 
tubularmember27thatarefastened togetherandin con 
centric relation witheach other by means of a disc28. 
Thesepartsarepreferablyformed ofmetalandarewelded 
into.asingle unit. It is noted that the outer member26 
is provided with a supply pipe 29. 
The upper end of the distributor assembly comprises, 

inthiscase,threeceramic pieces31,32 and33,the latter 
two ofwhich arepermanentlyjoined together. Theinner 
ceramic piece 31 is formedin the shape of a cup and is 
provided with threads as indicated at34 so thatit may 
be threaded to the upper end of the tube 27. This piece 
hasareducedupperendthatisjoinedto thelowerportion 
by a sioping surface 35through which extend a plurality 
of openings 36. 
The second ceramic piece 32comprisesan outerwall37 

andshorterinnerwal38thatarejoinedbywebs39 The 
Space between each of the webs forms fuel passages or 
channels 41,It is noted that the webs39 extend below 
the end ofwal 38 and are shaped to folow the outer 
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contourofmember31. Thus,the channels41extendsub 
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stantialy to the lower end of the distributor. The upper 
ends of channels41 flare outwardly as indicated at42 in 
the drawing and the inner wall of each channel,formed 
by the upper end of the portion 38,is provided with a 
groove 43. This leads into a space or chamber 44,the 
lowerwall of whichis formed by apartition45 extending 
across the interior of the portion 38. The third ceramic 
piece 33 isin the form of a disc that is fitted to and is 
attached permanently to the upper end of the member 
32 at the faringportion 42 ofthe channels,Thus,the 
disc forms the top of chamber 44 and one wall of the 
portions42 of the channels where it closes the Space be 
tween thewebs39. Itis noted thatthis discis provided 
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with a series of openings 46 thatextend from the com 
bustion space 22 to the chamber44. ftis also noted that 
the upper end of the channels terminate partially in the 
peripheryandpartiallyintheend of the distributor. Thus, 
gas fiowing through them has both a radial and an axial 
component, 
In assembling theapparatus,member 3? is threaded to 

the upperend ofthe tube27and the assembled members 
32and33areftted over3?as shownin Figure4 of the 
drawingand threadedinto the upper end of the tube26 
A suitable washer47 is provided between these parts in 
order to form a pressure tight connection. The entire 
assenblyis then moved into the opening23 in the block 
until the upper surface of the member 26 bears against 
theshoulder24 between the two diameters of the open 
ing23,Awasher 48 of some suitable material such as 
asbestosis preferabiy placed between the end of sleeve 
26andthe surface24in orderto insureatightftbetween 
theseparts. Itis noted that the distributormemberisso 
dimensioned with reSpect to the burner block21 that the 
upper end of the assembly terminatessightly below the 
base of the cup. 

In the operation of this burner,gas under a Suitable 
pressureissuppiedtothetube27andairunderasuitable 
pressureandin anamount to form a combustible mixture 

40 

the upper portions of the channels, 
45 
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with thegasis suppied through the pipe 29 to the cylin 
drical member26 Gas fows through the openings26 
into the channels 4i and mixes with the air fowing 
through thesechannelsto form a combustible mixture in 

This mixture is dis 
charged through the fared portions 42 of the channels 
into the base of the cup 22 where it is burned The 
contour of the cup is Such that concentric low pressure 
areas created around the base of the cup which tend to 
puIthejets ofthe mixture outwardyinaradial direction, 
sothatthey will burn in a plurality offlames along the 
surface ofthe cup-shaped depression22. The surface of 
the depression is thereby heated to incandescence to Sup 
ply radiant heat to the region to beheated infront ofthe 
burner Aportion ofthe mixture also fows through the 
channels43from the channels41 into the chamber44 
This mixture is discharged through openings 46on the 
face of the distributor and burns in front of these open 
ingsinaplurality ofsmalfames. 
The expansion of the gases created by the burning of 

the mixture issuing from openings 46 creates enough 
pressure to prevent a low pressure area from occurring 
in thecenter ofthe depression. Therefore,there wil be 
no involution of the combustion gases into the depres 
sion Inthismanner,the drawingin ofanyvapors from 
the area being heated is prevented Consequentty,there 
wiI be no deposit on the front of the burner and the 
burnerwiH have a much longer life than would otherwise 
be the case. 
From the above,it wil be seen that I have provided 

a burner of the radiant cup type whichis adapted to be 
used in places where objectionable vapors or dust are in 
theatmosphere to be heated. This burner operates in 
such a manner that a large amount of radiant heat is 
producedand projectedinto the region to be heated with 
outthe objectionable involution ofgases thatwasinherent 
ingreviousburnersofthistype, ? 
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While in accordance with the provisions of the statutes, 
I have illustrated and described the best form of my in 
vention now know to me it will be apparent to those 
skilled in the art that changes may be made in the form 
of the apparatus disclosed without departing from the 
spirit and scope of the invention as Set forth in the ap 
pended claims,and that in Some cases certain features 
of my invention may be used to advantage without a 
correspondinguse ofotherfeatures. 
Whatis claimedis: 
1. In a radiant cup type gas burner,the combination 

of a refractory ceramic block having a pair of opposed 
faces,one of Said faces beingprovided with a cup shaped 
depreSSion forming a combustion Space,said block being 
provided with an openingextendingfrom the base of said 
depression to the opposite face thereof,and means to 
supply a fuel mixture to Said depression including a 
holder and a distributor carried thereby and extending 
through Said opening toward Said depression,Said dis 
tributor being provided with means forming a plurality 
of axially extending channels around the same adjacent to 
the periphery thereof extending from the interior of Said 
holder to said depression and through which fuel flows 
to Said depreSSion,Said distributor being provided with 
an enclosed chamber adjacent to the end thereof toward 
Said depression,means formingpassages between some of 
Said channels and Said chamber,and means formingpas 
sages from Said chamberto Said depression whereby fuel 
can flow from Said channels through Said chamber to said 
depressiontobe burnedtherein. 

2. A distributor member for use in a radiant cup type 
gas burner comprising a Substantialy cylindrical body 
having an end thereof adapted to extend into the zone 
to be heated,means forming around the body a plurality 
of substantially axially extending channels through which 
fuel is adapted to flow,said channels bending radially 
outward adjacent to Said end,Said body being provided 
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6 
with a chamber located centraly of said channels,means 
forming passages extending between Some of Said chan 
nels and said chamber,and means forming a plurality 
of passages extending from Said chamber to said end 
whereby fuel can flow from Said channels through Said 
chamberandbedischargedatsaidend. 

3. A a fuel distributorfor use in a radiant type burner 
comprising a cylindrical block of refractory material,a 
plurality offlanges projecting radiallyfrom the periphery 
of Said body andextendingin anaxial direction,Said body 
flaring outwardly at one end thereof,Said body being 
formed with a recessin the fared end thereof,said block 
being formed with a passage etxending from between 
Some of said flanges to said receses,and a cap attached 
to the flared end of Said body to cover said recess and 
form a chamber thereof,said cap being provided with a 
plurality of apertures thatextend from the exteriorthere 
oftosaid chamber. 

4. A fuel distributor for use in a radiant type burner 
comprising a cylindrical member of refractory material, 
Said body being formed with a plurality of axial channels 
around the periphery thereof,said channels bendingradi 
ally outward at one end of said body to terminate partly 
in the end and partly in the periphery of the body,said 
body being formed near Said end with a centrally located 
chamberthatis Surrounded bysaid channels,meansform 
ing a passage between some of Said channels and said 
chamber,and means forming a plurality of passages be 
tween Said chamberandsaidend ofsaid body. 
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