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5 Claims. (CI. 158-7) 
My invention relates to burners, and more par 

ticularly to commercial gas burners of the ring 
type. . . 

For efficient and consequently economical 
burner operation, it is desirable to have proper 
and thorough intermixing of gas and air at the 
proper location, and without force feeding of air 
whereby undesirable noise and the cost of fan 
equipment are obviated. My invention is de-. 
signed to accomplish this and has as its objects, 
among others, the provision of an improved com 
mercial ring type gas burner construction in 
which air is introduced at both the inner and 
the Outer sides of the burner discharge orifices to 
enhance mixing of the air and the gas; the fur 
nace Opening is of Such character and the loca 
tion of the burner, orifices are such that the pres 
sure and the velocity of the issuing gas create an 
inductive effect to draw in the air, thereby also 
enhancing mixing of gas and air and increasing 
burner efficiency; the gas discharge orifices are 
in the form of individual jet members designed 
to cause the gas to flow therefrom at a maximum 
velocity, which also cooperates in obtaining effi 
cient mixing of the air and the gas; the gas burner 
is of such character as to allow an auxiliary 
burner, such as an oil burner, to be used, which 
may be positioned conveniently out of the Way 
when the gas burner is being employed; and in 
which the construction is of relatively simple and 
economical design. 
In general, the burner of my invention com 

prises a hollow ring having an interior annular 
passage and which on one face thereof has a 
large number of annularly disposed orifices from 
which the gas may flow. Such ring is adapted 
for positioning in an opening of a furnace, and is 
made of less diameter than that of the Opening, 
thereby providing an annular space between the 
outer edge of the ring and the Wall of Such Open 
ing. Thus, air can enter the furnace through the 
furnace opening on both the inner and the outer 
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sides of the ring of gas discharge orifices, resultr 
ing in efficient intermixing of the gas and the 
air. The burner opening is preferably in the 
form of a Wenturi passage, and the gas-emitting 
orifices are preferably positioned at the narrow 
portion or throat of such venturi. This causes 
the gas emitted from the orifices to induct more 
air than would otherwise be the case, thereby 
resulting in more efficient intermixing and better 
combustion. Preferably, the orifices are in the 
form of individual jet members of such design as 

velocity, thus further enhancing the inductive 
effect and making for more thorough mixing. 
In some cases, it may be desirable to have 

auxiliary burner equipment for employment in 
place of the gas burner. For this reason, the 
construction of my gas burner is preferably of 
such character as to enable an auxiliary burner, 
such as an oil burner, to be used when so desired. 
The auxiliary burner can be readily moved out 
of the way when the gas burner is employed. 

Reference is now made to the drawings for 
more detailed description of the invention, in 
which: 

Fig. 1 is a vertical sectional view of a preferred 
form of burner" construction of my invention, 
having mounted thereon an auxiliary oil burner 
which is shown in-end elevation out of the way; 

Fig. 2 is a view similar to Fig. 1, on a reduced 
Scale, showing the oil burner in side elevation, 
and in operative position; 

Fig. 3 is a fragmentary front elevational view 
of the gas ring looking in the direction of arrow 
3 in Fig. 1; 

Fig. 4 is a longitudinal sectional view through 
one of the gas jets; 

Fig. 5 is a fragmentary longitudinal section 
through the gas ring, at the pilot light location 
thereof, which does not appear in the sections 
illustrated by FigS. 1 and 2; and 

Fig. 6 is a vertical sectional view similar to 
the Section in Fig. 1, but of a modified construc 
tion. 
With reference to Figs. 1 and 2, the burner, of 

my invention is shown in conjunction with fur 
nace having front wall 2, the inner face of which 
is lined with Suitable refractory material 3. To 
the front Wall 2 is secured an outwardly project 
ing ring 4 which provides a Support for suitable 
refractory material 5 arranged to provide my spe 
cially designed furnace Opening passage 6, the 
construction of which will be more fully described 
hereinafter; any transverse Section through. Such 
furnace opening 6 being circular. Gas burner 
supporting means is provided, comprising Sup 

45 porting plate 7 secured to the furnace by means 
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including bolts 8, and which is closed off at the 
bottom except for adjustable butterfly valve 
which provides a damper for controlling flow of 
air; the upper end of plate 7 being shut off by 
hood member . 
The gas ring 2 of my invention is generally 

trapezoidally shaped in cross section, and is 
provided with an interior annular passage 3 
which communicates at comparatively narrow 

to cause the gas to issue therefrom at a maximum 55 front face 4, thereof with a plurality of gas 



2 
emitting orifices 6 in the form of specially de 
signed jets, the construction of which will be 
described more fully hereinafter. As can be ob 
served from Fig. 3, Such orifices are closely 
spaced; and they form a ring with the axis of 
furnace opening 6 as its center. At its rear 
face 7, ring 2 is secured. to a generally cond 
cally shaped ring member 8 having a longi 
tudinally extending passage 9 which communi 
cates through port 2 in such rear face, with 
annular passage 3. An annular flange 22 is 
formed at the rear of ring member 8, and pro 
vides means for attachment of the burner to 
supporting plate by screWS 23; a suitable spacer 
ring 24 of predetermined thickness being in 
terposed between flange 22 and plate 7 to pro 
vide for proper location of gas-emitting dis 
charge orifices 6 within furnace opening 6. A 
coupling 26 is secured to flange 22 and com 
municates with passage 9; and a gas inlet pipe 
27 is connected to the coupling. Thus, gas from 
the customary gas mains can flow through cou 
pling 26, passage 9, annular ring passage 3, 
and out of orifices 6. Any suitable valve (not 
shown) may be provided for pipe 2 to control 
the flow of gas. , 
Gas ring 2 is of less, diameter than furnace 

opening 6, thus providing an annular space 28 
between the outer peripheral edge 29 of the 
burner and the wall of furnace opening 6. Air 
can, hence, flow past damper valve 9, and then 
in a ring about the outer side of orifices 6. 
Also, air can flow in a solid stream through the 

ring. 
0. 
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inside of the gas ring and past the opposite or . 
inner side of orifices 6. Thus, the gas dis 
charge orifices 6 are positioned between two 
streams of incoming air, which is an important 
feature of my invention because it enables the 
gas to be substantially completely enveloped by 
the air which causes ready intermixing of the 
gas and the air, to make for efficient and eco 
nomical combustion. 
The control of the volume of air flowing on 

the outer side of orifices 6 may be readily ac 
complished by adjustment of damper 9. Means 
is also provided for controlling the flow of air 
inside of the gas ring past the inner side of 
orifices 6, comprising plate 3 having a plu 
rality of apertures 32 and which is fixedly se 
cured by screws 33 to ring member 8. A shaft 
34 is fixedly attached at the center of plate 
3 and has mounted thereon for slidable axial 
adjustment, plate 36 having annular flange 3 
and hub 38, and which can be held in adjusted 
fixed position on, shaft 34 by set screw 3. Air 
can thus enter between flange 37 and plate 3, 
and can flow through apertures 32 into the in 
side of the gas ring. The spacing between plate 
36 and, plate 3 as determined by the axial post 
tion of plate 36, determines the volume of air 
that can flow through the inside of the gas 
ring. 
An auxiliary b 

with the gas ring burner of my invention for use 
in place of the gas burner when so desired. Any 

ployed, but I prefer to employ an oil burner 
manufactured by my assignee, which is of the 
horizontal, rotary, atomizing cup type. Such 
burner 4 i, which includes the usual fan casing 
42 and rotatable atomizing cup 43, is preferably 
supported for pivotal swinging in a horizontal 
plane on brackets 44 secured to the burner Sup 
porting structure. When the oil burner is inct 

burner is preferably associated 
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indicated in Fig. 1. Should it be desired to em 
ploy the oil burner in place of the gas burner, 
plates 3 and 36 of the gas ring burner con 
struction, can be readily removed, and the oil 
burner swung in position, as is illustrated in 
Fig. 2. Under some circumstances, when the 
gas burner is employed, it may be desirable to 
force feed air through the inside of the gas 

For this purpose, the oil burner may be 
positioned as shown in Fig. 2; and without ig 
niting the fuel oil, the fan in fan casing 42 
may be merely operated to create a pressure 
draft of air. Force feeding of air, although not 
necessary, may be also employed for the outside 
stream of air by forcing air past damper 9 by 
means of any suitable fan. The oil burner, 
instead of being attached to the gas burner, 
may be mounted on an independent standard 
which may be moved to position the burner in 
the gas ring when so desired. 
Means is provided for enabling ready ignition 

of the gas burner. As indicated in Fig. 5, I en 
ploy an ignition burner or pilot light, compris 
ing a tube 5, the inner end of which communi 
cates with aperture 52 in ring 2. The outer end 
of the tube 5 communicates with a Small pilot 
jet 53 in turn communicating with gas pipe 54. 
About jet 53 is a spring pressed apertured air 
admission plate 56 which is thrust against aper 
tured plate 57 fixed to the outer end of tube 5, 
and which can be turned to control the volume 
of air for the pilot light. To ignite the g 
light, I provide an aperture 58 in plate 36, in 
alinement with one of apertures 32 to allow in 
sertion of a lighted torch or the like into the in 
terior of the ring. Such aperture 58 may be also 
employed as a peek or sight opening to allow One 
to inspect or observe burner, operation. Nor 
mally, aperture 58 is covered by a detachably 
mounted cover plate 59 which can be readily re 
moved when so desired. The gas issuing from 
jet 53, as is customary with pilot lights, is lighted 
all the time; so that by opening. Of a valve (not 
shown) for gas inlet pipe 27, the gas issuing from 
all of Orifices 6 may be readily ignited. 
The previously described gas ring arrangement, 

wherein the gas-emitting orifices 6 are closely 
spaced in an annular ring within the furnace 
opening 6 and wherein air for combustion is ad 
mitted on both sides of such orifices, will provide 
markedly improved results compared to those of 
prior commercial gas ring burners with which I 
am familiar, and may be employed alone. How 
ever, I have found that more thorough mixing of 
the air and the gas, and consequently greater . 
efficiency, can be obtained by forming the furnace 
opening as a Venturi passage with the orifices 

located in a plane substantially at the narrow 
portion or throat 6 of such passage. The par 
ticular design of such Venturi passage for any 
burner installation may be readily calculated ac 
cording to well known gas formulae. In the 
commercial installations wherein my burner is 
now being employed, in environments where the 
gas is emitted under the customary gas pressures, 
I have found that the frustro-conical surface 62 
which forms the outwardly tapered, wider or rear 
part of such Venturi passage, should for best re 
sults beat an angle of between forty to fifty de 
grees (40 to 50) to the axis of the passage. The 
frustro-conical surface 63 which forms the out 
wardly tapered front or narrower part of such 
Wenturi passage, as is customary in Venturi de 
sign, should taper more gradually, an angle of 

to be used, it can be swung out of the way, as 75 from ten to twenty degrees (10 to 20) to the 
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axis of the Wenturi passage being desirable for 
best results; and the length of such outwardly 
tapered front part 63 of the Wenturi passage 
should for best results be at least about four (4) 
times that of the outwardly tapered rear part 62. 
In the drawings, the length of the outwardly 
tapered front part appears less because to 
shorten the views its entire length is not shown. 
The diameter of the ring may vary according to 
the capacity of the furaace; the larger the ring 
the more gas discharge Orifices f6, and hence the 
greater will be the capacity. However, the gas 
discharge orifices are preferably of the same 
character irrespective of ring diameter. There 
fore, inasmuch as the inductive effect is a func 
tion of the individual orifices, the width of an 
nular space 28 may be the same irrespective of 
the diameter of the ring, and that of the Wenturi 
passage. For best results under the commercial 
operations above referred to, I find that the 
width of space 28 should be about One and One 
half (1/2) to two (2), and preferably one and 
three quarters (1%) inches. ' 
As previously stated, the plane in which the 

discharge ends of orifices 6 lie, should be located 
Substantially at the narrow portion of throat 6 
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3. 
tively wide passage 7 which communicates with 
a narrower discharge passage or aperture 2. 
Preferably, the junction between aperture 2 
and passage 7 should be a conically tapered Sur 
face 3 having an included angle of between 
seventy and one hundred and ten degrees (70 
and 110), and preferably ninety degrees (90). 
Passage 7 may be of any suitable length but the 
diameter thereof should not be much below 
Seven thirty-seconds () of an inch; while the 
ratio of the length of aperture 72 to the diam 
eter thereof should be from about one and One 
half to one (1.5/1) to two to one (2/1). 
From the preceding description, it is seen that 

the gas burner construction of my invention 
provides for maximum intermixing of air and 
gas; an important feature contributing to this 
result being the introduction of air at both sides 
of the gas-emitting Orifices 6. The Wenturi 
passage in the furnace opening enhances mix 
ing, because it enables induction of greater 

25 

of the Wenturi passage to provide for maximum 
inductive effect On the air, and thereby enhance 
mixing. Preferably, the axes 64 of such orifices 
should all be inclined outwardly and substantially 
parallel to the outwardly tapered front surface 
63 of the Wenturi passage, so that the gas may 
issue therefrom in streams substantially parallel 
to surface 63 for further enhancement of the in 
ductive effect. In addition to providing for 
maximum inductive effect, it is desirable to posi 
tion the discharge ends of Orifices 6 Substan 
tially in line with the narrow portion of Venturi 
throat 6 because I have found that if such 
orifices are moved forwardly of the desired loca 
tion, this increases the flame length and pro 

quantities of air, and this is also facilitated by 
virtue of the "true orifice' design of the jets 6 
which I preferably employ. Although for best 
results, I prefer to employ the combination of 
these three features, suitable results may be ob 
tained merely by introducing the air at both 
sides of the gas orifices. An arrangement of this 
type, which is one of my earlier constructions, 
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cates with the orifices 84 formed directly in the 

vides excessive heat at the rear of the furnace. 
If the jets are moved rearwardly, this shortens 
the flame length and gives excessive heat at the 
front of the furnace. m 
The front of gas ring 2 is naturally subjected 

to the deteriorating action of burning gas. 
Therefore, to protect the ring 2, I preferably 
taper the front part 66 of the inner edge of the 
ring inwardly from comparatively narrow front 
face 4; and I cover such part 66 with suitable 
refractory material 67. Hence, there is very lit 
tle unprotected metal of the ring which is sub 
jected to the burning gas. Orifices 16 are pref 
erably formed as detachably mounted individual 
jet members (Fig. 4) which are made of suitable 
heat-resistant metal press fitted in the narrow 
front face 4 of the ring. Such jets will thus 
be better able to withstand the corrosive action 
of burning gas; and should they become dam 
aged, they may be readily replaced. . 
To obtain maximum velocity of the gas issu 

ing from jet orifices 6 and thereby further in 
crease the inductive effect, and consequently en 
hance further mixing of the gas and the air, 
I preferably design the jet members so as to form 
so-called “true orifices.” The particular de 
sign of such jet members may be readily calcu 
lated from gas formulae well known to those 
skilled in the art. Fig. 4 illustrates the con 
struction which I have found satisfactory for 
commercial installations wherein my burner is 
now employed and wherein the gas is supplied 
from gas mains at the usual pressures and ve 
locities. The jet comprises an elongated rela 

45 

is disclosed in Fig. 6. Such construction is 
Somewhat the same as that previously described, 
except for certain differences, which to shorten 
the description will be primarily referred to. 
The furnace opening 8 f is not in the form of 
a Wenturi passage but is merely generally cylin 
drical in shape; being lined with suitable refrac. 
tory material. Gas ring 82 is positioned within 
such opening 8 and has an annular interior 
passage 83 into which the gas is fed in the man 
ner previously related. Passage 83 communi 

front face of ring 82, and from which gas is 
emitted. Air can flow in an annular path 85 
at the outer side of orifices 84 through adjust 
able shutter or damper 86; and the inside stream 
of air can be controlled by adjustable plate 87 

50 

tioned within such opening, said ring being of 
55 

in the manner previously related. 
claim: 

1. A gas ring burner construction for a fur 
nace having a wall provided with an opening 
comprising a gas ring having a plurality of 
annularly disposed gas discharge orifices posi 

less diameter than the diameter of said open 
ing to provide an annular space for flow of air 
at the outer side of said orifices, means for con 

60 

trolling the flow of air to such annular space, 
Said ring allowing flow of air therethrough past 
the inner side of said orifices, and means inde 
pendent of said first mentioned control means 

v for controlling the latter flow of air. 
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2. In a burner construction, a furnace wall Provided with an opening, a gas ring having a 
plurality of annularly disposed gas discharge ori 
fices positioned within such opening and which 
is of less diameter than the diameter of such 
opening to provide an annular space for flow of 
air at the outer side of said orifices, said open 
ing being in the form of a Venturi paSSage hav 
ing a throat portion and a front surface taper 
ing OutWardly from said throat portion, and 
said orifices being in a plane Substantially at 
said throat portion and having their axes sub. 
stantially parallel to said tapering surface, 
means for controlling the flow of air through 
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said annular space, said ring allowing flow of 
air therethrough past the inner side of said 
orifices, and means independent of Said first 
mentioned control means for controlling the lat 
ter flow of air. 

3. A gas burner construction for a furnace 
having a wall provided with an opening, com 
prising a ring having an annular interior pas 
sage, a comparatively narrow front face, a Wall 

trolling the flow of air past said-outer side of said 
orifices; said opening being in the form of a Ven 
turi passage to enhance air induction and said: 
orifices being in a plane substantially at the 

5 throat of said Wenturi passage. 
5. In a burner construction, a furnace wall 

provided with an opening, a gas ring having a 
plurality of annularly disposed gas discharge 
orifices positioned within such opening and 

tapering inwardly from said face, a plurality () which is of less diameter than the diameter of 
of annularly disposed gas discharge Orifices in 
the form of individual jet members secured to 
said comparatively narrow front face, and re 
fractory material Over said inwardly tapering 
wall; Said ring being of less diameter than the 
diameter of said furnace opening and being 
adapted for positioning within said opening to 
provide an annular space between the wall of 
Said opening and said ring, and said jet mem 
bers being positioned with their axes inclined 
Outwardly. 

4. In a burner construction, a furnace wall provided with an opening, a gas ring having a 
plurality of annularly disposed gas discharge 
orifices positioned within such opening, said ring 
allowing flow of air therethrough past the inner 
side of Said orifices and being of less diameter 
than the diameter of said opening to provide for 
flow of air past the outer side of said orifices; 
means for controlling the flow of air past said 
inner side of said orifices; and means for con 

Such opening to provide an annular space for 
flow of air at the outer side of said orifices, said 
opening being in the form of a Venturi passage 
having a throat portion from which extend a 

15 rear outwardly tapering surface and a front out 
wardly tapering surface, and said orifices being 
in the form of individual jet members secured to 
said ring and having their discharge ends in a 
plane Substantially at such throat portion, the 

20 axes of said jet members being inclined out 
wardly and substantially parallel to said front 
outwardly tapering surface of said Venturi pas 
Sage, means for controlling the flow of air 
through said annular space past the outer side 

25 of said orifices, said ring allowing flow of air 
therethrough past the inner side of said orifices, 
and means independent of said first mentioned 
control means for controlling the flow of air past 
the inner side of said orifices. 
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