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ration of America, Dresher,Pa.,a corporation of 
Pennsylvania 

Filed Nov.18,1963,Ser. No.324,51? 
4 Clains,(C??158?11) 

The present invention relates to industrial burners,and 
more particularlyto a burner thatis adapted to usegas or 
ight oils,generaly from No.2 fuel oil to naphtha?as 
fuel. 

?t has been dificult to design burners of the radiant 
cup type which use a liquid fuel because of the tendency 
of the fuel to burn as droplets or to produce tongues of 
flame that burned away from the surface of the cup,thus 
reducingits incandeScence. This is due,in large part,to 
incomplete vaporization of the fuel and to incomplete 
mixing of the fueland airpriorto the time itis discharged 
into the cup. 

?t is an object of the invention to provide a radiant 
cup-type industrial burner that will burn oil with the Same 
characteristics as gaS. It is a further object of the inven 
tion to provide an industrial burner which will use oil or 
gas as a fuelinterchangeably and with no apparentefect 
on its combustion characteristics. 

In practicingthe invention,thereis provided a distribut 
ing member which projects into the base of a cup-shaped 
depression of a burner block. This distributor has a 
chamber thatis in communication with the depression by 
a Series of Substantialy radially directed passages. Fuel 
in the form of either gaS or liquid is discharged into the 
chamber where it is mixed thoroughly with combustion 
air,which preferably is heated. The mixture is dis 
charged through the passages whereitis burned alongthe 
Surface of the cup to heat Said Surface to incandescence. 
The various features of novelty which characterize my 

invention are pointed out with particularity in the claims 
annexed to and formingapart of this Specification. Fora 
better understanding ofthe invention,however,its advan 
tages and Specific objects attained with its use,reference 
Should be had to the accompanying drawing and descrip 
tive matter in which I have illustrated and described a 
preferred embodiment of the invention. 

In the drawings: 
The single figure drawing shows the burner in Section. 
Referring to that figure,there is shown a furnace wall 

? in which is placed a burner block 2,of ceramic ma 
terial having a cup-shaped depression 3 formed in its 
face. This block and the wall immediately beyond it is 
provided with a coaxial opening extending from the base 
of the cup to the outer surface of the furnace wall in 
whichis received a metal fuel and air distributor member 
4preferably made of heatresistingalloy. The distributor 
is cylindrical and has inita chamber5the end of which 
toward the furnace,is closed by an end wall 6. The 
axially extending Side wall 7 of the distributoris formed 
in the shape of a venturi with the large end terimnating 
adjacent to the end wall 6 and the throat 8 of the venturi 
beingspaced from the end. Chamber5is connected with 
the burner cup by means of a pluraity of radially ex 
tending passages 9 around the periphery of the distribu 
tor. As shown in the drawing,the distributoris Snugly 
received in the opening in the furnace wall and pro· 
jects beyond this openingso that passages 9 clearthe Sur 
face of the cup 3,thus permitting unobstructed discharge 
of the fuel mixture from the chamber radially along the 
surface of cup 3. 

Air is supplied to the distributor,and the distributor 
is held in position in the burner block,by means of an 
inlet casting11 that can be either straight orin the form 
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2 
of an elbow as shown. The advantage of making the 
casting11 in the form of an elbowis one ofspace inthat 
it does not project far beyond the furnace wall. The 
casting is provided with a radially extending fiange 12 
Which is boited to the metal shel113 on the furnace wali 
by means of bolts 14. Flange 12 engages a radially ex 
tending fiange 15 on the outer end of distributor 4 to 
hoid the distributorin place in the burner block,Agas 
ket 16 between the shel113and an axially extendingridge 
on fiange 15insures accurate alignment of the parts and 
that no gases can enter or escape around the distributor. 
A Suitablegasket can be used,if desired ornecessary,be 
tween fanges12 and 15. This construction permitsparts 
of the burnerto be quickly and accurateiyassembled and 
replaced. 

Axially aligned with chamber 5 and throat 8,is a boss 
17 formed on casting 11 to receive the fuel oil supply 
partS. Theseparts include a connector18thatis threaded 
into the boss and which receives a Supply pipe 19,con 
nected to a Suitable oil Supply. The other end of con 
nector18 has threaded into it a tube 21 which supports, 
axially ofthe chamber,an atomizer22. 
Airis Supplied through casting11,as noted above,and 

the fiow of air can be controled by a damper23 extend 
ing across the upper end of casting if. This damperis 
mounted on a shaft 24 that extends through a packing 
gland 25 and packing 26 with the outer end having at 
tached toit an adjusting knob28. The knob can be pro 
Vided,if desired,with suitable indiciatoindicate the posi 
tion of the damper and with a locking screw29that can 
be used to hold the damper in any adjusted position. 
Airis Supplied to casting11 through a pipe 31 from any 
Suitable source of supply. 
The burner can be used with either liquid orgas as 

fuel,or a combination of the two. To this end,casting 
11 is provided with a gas inlet 32 whichis perpendicular 
to the axis of the casting and distributorand whichis also 
perpendicularto the airinlet. 

In assembling the parts of the burner,the distributor 
and casting 11 are moved together from the outside of 
the furnace until the distributoris receivedin the furnace 
Opening as shown. The end wall 6 ofthe distributor and 
paSSages 9 can be accuratelypositioned withrespectto the 
Surface of cup 3 by using agasket16ofthe properthick 
neSS. ?n assembling the parts,the distributoris moved 
into the opening of the furnace wall until the backedges 
of passages 9 project slightly beyond the surface of the 
cup. The atomizerandits Supportingtube2?,which have 
been mounted on connector18,are then movedinto posi 
tion and threaded into boss 17. The location of the 
atomizer axiallyin the distributor will depend upon the 
angle of discharge of spray from the atomizer. The 
atomizer can ordinarily have a Spray varyingfrom about 
30° to about 90°. The atomizeris adjusted axially so 
thatits cone of Spray wil strike the inner surface 7 of 
chamber 5 at a plane Substantially perpendicular to the 
axis of the chamber and slightly to the rear ofpassages 9. 
The Soid line position of the atomizer in the drawing 
Shows,in dotted lines,an atomizer spray of a relatively 
narrow angle,while the dotted line position of the atom 
izer shows a Spray of a relatively wide angle. It will be 
notedin both casesthat the atomizeris adjusted carefuly 
to an axial location in which the discharge therefrom wili 
Strike the inner surface of the chamber atapointslightly 
back of the inner ends of passages 9. This position can 
be determined accurately and a tube 2í of the proper 
length used to support the atomizer,Although anytype 
of atomizer with the proper Spray angle can be used,itis 
preferred to use a pressure type atomizer in which no 
atomizingfuidis required forthe fuel. 
Inthe operation ofthe burner,liquidfuel,thatcanvary 



3,221,797 
3 

from naphthato No.2fueloil,issupplied to the atomizer 
and is discharged by it into chamber 5. Airis Supplied 
through pipe 31 to flow through chamber 5 and out of 
openings 9. This airis heated to a temperature Suficient 
to vaporize the fuel beingused and will vary from about 
300° F. fornaphthato about700° F. for No.2fuel oil. 
As the airis introduced through pipe 3? and casting 11, 
it will fiow axially through distributor 4,Since the cone 
of oilfrom atomizer22 hasa direction to strike the inner 
wall of chamber 5,the airfowing in an axial direction 
will pick up all of this oil and will vaporize it so that a 
mixture in the form of vaporand airis discharged acroSS 
the surface of the cup. Throat 8 of the venturisection, 
with the subsequent enlargement of the chamber Section, 
gives a pressure change to the airand Suficient turbulence 
So thatthe airis mixed thoroughly with the atomized oil. 
The fuel mixture,in the form of air and vaporized oil, 
discharged through passages 9 can be ignited and will 
burn with the characteristics ofgas asitis fiowing acroSS 
the surface of the cup-shaped depression 3 in order to 
heat the Surface to incandescence. Heat is,therefore, 
Supplied by the burner,bothin the form ofradiant heat 
from the cup's surface as well as the hot products of com 
bustion. When the burner has been operating a short 
time,end wall 6 will be heated to a point where it will 
radiate heatbackinto chamber5in order to aSSist in the 
vaporization of the oil thatis being discharged from the 
atomizer. Suficient heatis radiated back into the cham 
berso that whenthe burneris operating the temperature 
of the air supply does notnecessarily have to be quite as 
high as would otherwise be necessaryin orderto vaporize 
the fue?. 

In orderfor the burnerto work best,itis necessary to 
Supply fuel and air in stoichiometric proportions. This 
can be accomplished with any conventional control mech 
anism which,in this case,would preferably be responsive 
to pressure ofthe airand ofthe fuel. From time to time 
adjustments can be made to the air pressure·by adjusting 
the position of damper 23. These adjustments may be 
necessary as the temperature of the air is varied. In 
addition,if for Some reason itis desired to shut of one 
burner of a number ofburners,damper23 can be closed 
forthis purpose as well asto permit the removal of the 
atomizer for cleaning or replacement without Shutting 
down the rest of the furnace. 
As noted above,the burner can also be used with gas 

as a fuel,To this end,a gas Supply is introduced into 
casting11 through opening 32 that is at right angles to 
the axis of the distributor as well as to the Supply of air. 
This arrangement-insures that there will be enough tur 
bulence produced in the casting and the distributor to 
insure complete mixing of the fuel and air prior to the 
time itis discharged through passages 9. It is noted that 
whetherthe fuelis liquid orgas,or a combination ofthe 
two,the fiow of this fuel through the distributoris Sufi 
cient to cool end wall 6enough so that it willat all times 
be at a temperature below that which an alloy Steel can 
satisfactorily stand. 
From the above it wiH be seen that I have provided 

an oil or an oil and gas burner which is simple in con 
struction,easilyinstalled andrepaired,and one which will 
burn oi with the characteristics of a gas, 
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While in accordance with the provisions of the statutes 

I have illustrated and described the best form ofembodi 
ment of my invention now known to me,it will be ap 
parent to those skilled in the art that changes may be 
made in the form of the apparatus disclosed without de 
partingfrom the spiritand scope oftheinvention set forth 
in the appended claims,and that in some cases certain 
features of my invention may be used to advantage with 
out a corresponding use of other features. 
Whatis claimed is: 
1. In a burner,the combination ofa hollow,cylindrical 

distributor member having a closed end to form a cham 
ber therein,Said member being provided with a plurality 
of substantially radialpassages extendingfrom Said cham 
ber adjacent to said end to the exterior of Said member, 
the interior of Said chamber having the Shape of an un 
obstructed venturiwith the large end thereof terminating 
at Said passages and the throat thereof beingspaced from 
Saidend of said chamber,a liquid fuel atomizer having a 
predetermined angle ofspray,meansto mountsaid atom 
izeradjacent to Saidthroat and centrally of Said chamber 
and directed axially toward Said closedend,Saidatomizer 
being located a distance from said cloSed end such that 
the Sprayfrom the atomizerwill strike theinterior of Said 
chamber adjacent to Said large end of Said venturi and 
the edges of Said paSSages,and means to Supply combus 
tion air axially to Said chamberfrom a location upstream 
of Said atomizer whereby Said combustion air will croSS 
the Spray of atomized fuel to mix therewith prior to be 
ing discharged through Said passages. 

2. The combination of claim 1 in which Said means to 
Supply combustion air terminates at Said distributorin a 
passage axially aligned with said chamber,and means to 
Supply fuel gas to mix with airfiowingin Said last men 
tioned passage,Said fuel gas supply means directing the 
fuel gas into Said paSSage at an angle to the fow of air 
therethrough. 

3. The combination of claim 1 in which said closed 
end of Said distributoris of metal to radiate heat to Said 
chamber. 

4. The combination of claim 1 in which Said means to 
Supply combustion air to Said distributor includes a part 
having a passage therein for the air which terminates at 
said chamber,and adjustable damper means to vary the 
opening of said passage. 
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