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1. 
Our invention relates to an improved burner 

for combustible substances such as natural and 
artificial gas. 
One of the objects of our invention is to con 

struct an improved gas burner which will pro 
duce efficient combustion of gas and thereby re 
sult in greater heat for a given volume of gas 
consumed. . . . . . - 

Another object is to produce a gas burner which 
is simple in construction, highly efficient in op 
eration and economical to manufacture. 

Still another object is to so construct a gas 
burner that the gas, prior to combustion, will 
be considerably expanded by heat from the gas 
which is in the process of combustion. 
A further object is to so construct an im 

proved gas burner that jet members or tubes 
having individual inlets for mixing air with the 
gas can be efficiently employed. 
A still further and more specific object is to 

produce a gas burner having a chamber for re 
ceiving unmixed gas only from the fuel source 
and a plurality of burner jet members or tubes 
provided with individual air inlets and in which 
the chamber is so constructed and the jet mem 
bers so associated therewith that heat can be 
transferred from the flames to the chamber with 
out interference of direct air currents passing in 
between jet members from the direction of the 
side of the burner remote from the jet members. 
A further object is to provide improved means 

for associating a pilot jet member with a gas 
burner. . 

Yet another object is to produce an improved 
pilot jet member for a gas burner. 

... Other objects of our invention will become ap 
parent from the following description taken in 
connection with the accompanying drawings in 
Which: 

Figure 1 is a top view of a gas burner embody 
ing the invention; - 

Figure 2 is a cross sectional view of the gas 
burner shown in Figure 1; 

Figure 3 is a sectional view taken on the lin 
3-3 of Figure 1 and showing details of the burner 
jet member; and 
- Figure 4 is a sectional view taken on the line 
4- 4 of Figure 1 showing the improved pilot jet 
member...; 

Referring to the drawings in detail and first 
to Figures 1 and 2, the gas burner disclosed, by 
way of example as embodying our invention, is 
generally indicated by the letter B and is shown 
as circular in shape. The burner comprises a 

2 Claims. (CI. 158-104) 
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cylindrical gas receiving chamber f formed by 
a cylindrical side wall 2, a convex top wall 3 (as 
viewed from the exterior) and a bottom wall 4. 
The walls may be separately formed and then 
welded together, or the side wall may be formed 
as a flange on either the top or bottom wall and 
then the remaining wall welded to the side wall. 
The Walls are preferably made from sheet metal. 
The concave top wall is provided with a plurality 
of spaced apart threaded openings 5 and into 
each of these openings is screwed a burner jet 
member 6 shown in detail in Figure 3. The jet 
members are of the type which are provided with 
individual air inlet openings for mixing with the 
gaseous fuel which is fed to the jet from the 
chamber f. 
The spacing of the jet members may be in any 

desired manner, but preferably there is provided 
a circular row of jets closely adjacent the cir. 
cular outer edge of the top wall to insure a series 
of flames close to the Outer edge of the burner. 
The other jet members in the top wall may be 
regularly or irregularly Spaced within this outer 
circular row of jet members and may or may 
not cover the entire top wall of the burner. In 
Some instances it may be desired only to provide 
jet members closely adjacent the Outer edge of 
the top wall of the burner, and when Such is 
done the jets can take the form of two circular 
rows with the outer row closely adjacent the 
edge, as indicated in Figure 1, and the next row 
just inwardly of this outer row, but with the 
jet members so spaced that they will be on radial 
lines which pass between adjacent jet members 
of the outer row. The two rows of jets will 
then assume a staggered relation, all as indicated 
in Figure 1. - 

Each jet member 6, as disclosed in the section 
view Figure 3, is of known construction and come 
prises a tubular element 7, the lower end of 
which is threaded so as to permit it to be screwed 
into the hole 5 of the top wall of the burner. At 
the lower end of the passage 8 there is formed a 
conical passage 9, the large end of which forms 
the inlet for the jet and the small end of which 
communicates with the passage 8 which extends 
to the outer upper end of the jet. Just above 
the point where the small end of the conical pas 
Sage 9 enters the passage 8 a. plurality of radial 
openings. ft) are provided to thus permit air to 
enter, the passage 8 and be mixed with the gas 
after it is forced under pressure into the passage 
8. At the upper end of the jet member there is 
provided a cylindrical baffle f which surrounds 
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the tubular element 7 and is slightly spaced there 
from to form an annular chamber 2 open at its 
upper end. Small radial passages 3 extend 
through the tubular element and connect the 
upper end of the passage 8 with this annular 
charinber 2 So that there can be burning gas in 
the chamber to aid in maintaining the gas ignited 
that paSSes out the outer end of passage 8. 
Gas is arranged to be supplied directly to the 

chamber of the burner through a pipe 4 con i) 
nected to an opening in the bottom wall there 
of. The gas comes directly from the pressure 
Supply line and enters the chamber in an un 
mixed condition, that is, there is no air mixed 
with the gas prior to its entering the chamber. 
Although the Supply pipe is shown as connected 
to the center of the botton wall of the cham 
ber, it could enter through a side wall if such 
is desired. The circular burner is to be mount 
ed below any structure that it may be desired 
to heat such as, for example, a boiler. As in 
idicated in Figure 2 by dotted lines, the burner 
can rest upon ledges 5 extending from the side 
.. A 6 of the base of the boiler or other struc 

e. 
With a gas burner constructed as just de 

Scribed, it will be seen that there is provided a 
gas receiving chamber of considerable volume 
‘and which is provided with a top wall having 
considerable continuous area. Mounted on this 
top Wall are upwardly extending jet members 
which are Supplied with unmixed gas from the 
chamber. The jets are so constructed that air 
is individually mixed at teach jet. Since there 
is a single chamber only which is supplied with : 
unmixed gas from the gas line and the top wall 
of this single chamber is continuous between 
all of the jet members, it will be impossible for 
aray upward currents of air to pass from a point 
below the bottom wall of the chamber directly 
upWard and in between the jet members. Con 
Sequently, with the elimination of such currents 
of air, it will be possible for considerable heat 
from the burning jet members to be transferred 
by radiation to the top wall of the chamber. 
Such transfer of heat will result in an expansion 
of the unmixed gas entering the chamber f. 
This gas, in its expanded condition when mixed 
with air upon entering the passages of the jet 
members and becoming ignited at the upper end 
of the jet members, will cause the burner to 
have a higher efficiency. It is also to be noted 
in this connection that the air, when mixed with 
the gas, will be preheated as it must pass over 
the top wall of the burner before entering the 
air inlets of each burner member 6. Due to 
the fact that the gas is expanded in the cham 
ber from radiated heat from the burning jet 
members, less gas will be consumed yet the 
B. t. u. heat produced by each flame will be 
greater than would be possible where no expan 
Sion chamber was present or there was such a 
Small chamber that little expansion takes place 
prior to the air mixing and burning. Actual 
installations of burners embodying the con 
struction disclosed have proven that as high as 
iforty percent greater heating efficiency per unit 
tof gas consumed is possible than by presently 
known types of burner construction. The 
B. t. u.'s of heat obtained with applicants' 
burner per cubic foot of gas consumed is con 
siderably higher than burners "which are known 
as "the manifold type, that is, where a chamber 
is provided with burner holes in its upper Walls 
and gas mixed with airby a manifold between 
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4. 
the source and the chamber having the jet holes. 
In such known prior burners the chamber is 
relatively Small and is generally SO irregular in 
shape that air can pass directly upwardly from 
below the burner to the top thereof and create 
an upward draft between jets. By mixing the 
air with the gas by use of a manifold positioned 
ahead of the chamber which is provided with 
the jet openings, there Will be little expansion 
of the gas and it is further prevented from any 
appreciable expansion by the cooling effect of 
the upward draft between the jet openings. 
the chamber being Small, consequently the gas 
will move directly to the jet openings and be 
ignited before any appreciable expansion takes 
place. 
cool air is mixed with the gas, thus also tend 

Also, with the manifold type burners, 

ing to prevent expansion. 
It is believed that the reason for the high 

efficiency of our improved burner resides in the 
fact that the unimixed gas is allowed to enter a 
chamber of considerable volume having a top 
wall of considerable area, which will receive heat 
by radiation from the jet members mounted in 
the top Wall and thus insure expansion of the 
unmixed gas before air is mixed With the gaS 
individually at the jet members, which air will 
be preheated. That our improved burner with 
the chamber and arrangement of the jet men 
bers having individual air mixing openings obs 
tains improved results is further evidenced by 
the fact that it is considerably more efficient 
than a burner which is constructed to have cross 
piping or radial piping as the gas receiving 
chamber with jet members extending upwardly 
from this piping. In such a burner the cham 
bers formed by the pipes are Small and the Small 
top wall areas receive little heat from the ignited 
gas. Consequently there will be no appreciable 
amount of expansion of gas before it is con 
sumed. Expansion will further be held to a 
minimum by the fact that cold currents of air 
are constantly moving upwardly between the pipe 
chambers and jet members and thus interfere 
with radiation of heat, together with the fact 
that relatively cool air will be mixed with the 
gaS. - . 

With a convex top wall provided for Our in 
proved burner, expansion of the gas in the cham 
ber will be efficiently compensated for Without any 
undue stresses being present. Furthermore, With 
the convex wall, dirt and foreign matter Will have 
a tendency to roll off the top wall, thus aiding in 
keeping the burner clean. It is, of course, obvious 
that the burner may take shapes besides the cir 
cular one shown by way of example. However, to 
be efficient the chamber of the burner must be 
considerable volume and its top wall must be of 
considerable area and continues between any 
and all iet members to thus eliminate updrafts 
of air currents. 

In order to provide an efficient pilot iet mem 
ber for igniting our improved gas burner, there is 
extended through the gas receiving chamber a 
tube it. The upper end of this tube is welded or 
otherwise sealed in an opening in the upper wall 
3 and its lower end is welded into an aligned open 
ing in the bottom wall 4. With this arrangement 
of the tube a passage is provided through the 
chamber from the bottom of the burner to the 
top and within the outline of the burner. The 
lower end of the tube is connected by a conduit 
f8 to the gas supply so as to furnish gas to the 
pilot jet member 19 which is threaded into the 
upper end of the tube and of such height that its 
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flame end is above the top of the surrounding jet 
members 6. The pilot jet 19 is of special con 
struction so as to efficiently ignit the jet members 
6 when gas is allowed, by Suitable valving, to flow 
to said jet members through the chamber . The 
position of the tube 7, which provides the pas 
sage through the chamber , is preferably located 
closely adjacent and just inwardly of the second 
circular row of the jet members. The pilot jet 
member is of Special construction. So as to insure 
that the jet members 6 will be fully and efficient 
ly ignited. As clearly shown in Figure 4, the pilot 
jet f 9 is of tubular construction providing a pas 
Sage 20 which is arranged to be connected at its 
lower end to the tube 7 through a small orifice 2 
formed in a plug. 22. Just above the plug the 
tubular jet member is provided with two small 
air inlet openings 23, thus causing the gas com 
ing from the source of supply to be mixed with air. 
The Openings 23, if desired, can be replaced by a 
single opening of larger area. The upper end of 
the paSSage 20 of the pilot jet is closed off by an 
end Wall 24, which is provided with an exten 
Sion 25 SO as to provide a baffle in the form of an 
annular flange at the top of the pilot jet member. 
Just below this baffle at the upper end of the pilot 
jet member there is provided small outlets 26 
which extend in a radial direction. 
With this construction of the pilot jet member 

f 9, it will be seen that unmixed gas will be con 
ducted into the jet members where it will be 
mixed with air and then forced out of the small 
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bring gas to the pilot.jet members. The pilotiet 
arrangement insures for efficient lighting of the 
burner which could not be accomplished by the 
usual practice of placing pilot jets at the side of 
the burner. . . . . . . . . . . . . . . . . . 

Being aware of the possibility of modifications 
in the particular structure described without de 
parting from the fundamental principles of our 
invention, it is to be understood that we do not 
intend that the scope of the invention be limited 
in any manner except in accordance with the 
appended claims. 
What is claimed is: 
1. A burner for the burning of gas fuel from a 

supply conduit without any introduction of air 
into the gas coming from the fuel line and prior 
to entry into the burner, said burner comprising 

20 
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radial outlet openings 26 just below the baffle 25 
at the upper end. When this gas is ignited, small 
flames Will shoot out in various horizontal direc 
tions and since the length of the pilot jet member 
is such that the flame openings 26 are somewhat 
above the level of the upper ends of the burner 
jet members 6, the gas coming from these jet 
members will be ignited. The annular baffle 25 
will protect the radial pilot flames from any verti 
cal drafts of air and thus prevent the flames from 
being blown out. The pilot jet member 9 is what 
can be termed a manual pilot jet and is allowed 
to burn at all times. 
This manual pilot jet f 9 should, for safety, be 

aSSociated, with an automatic pilot liet member 
and such a jet is shown at 27 in Figure 1, pref 
erably being placed diametrically opposite the 
pilot jet f9 and just inside, the second row of cir 
cular iet members 6. This automatic pilot jet. 
member may be of any known construction and is 
arranged to control the gas being conducted to 
both it and the manual pilot jet 9. The auto 
natic pilot jet member can be mounted at the 
upper end of a tube which extends through the 
chamber in a manner similar to the tube 7, or a 
larger tube can be provided through the chamber 
and a conducting tube with the automatic pilot 

jet member connected thereto and arranged to 
extend through this larger tuhe. The automatic 
pilot will be arranged to cut off the supply of gas 
to both it and the manual pilot 9 in the event 
the flame of the automatic pilot goes out, as is 
well known practice in connection with the opera 
tion of combined manual and automatic pilotiet 
members. With the two pilot jet members as 
sociated with the burner jet members 6 in the 
manner shown, it will be seen that the burners 
can be quickly and efficiently lighted. The pilots 
are arranged to be positioned inwardly of the 
outer two rows of jet members 6 and by provid 
ing tubes, such as 17, through the burner cham 
ber, there will be no necessity of extending con 
duits across the top of the burner in order to 
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a chamber for receiving gaseous fuel and having 
a depth which is substantially less than one-half 
of any crosswise dimension of its top Wall, and 
said chamber also having its outer peripheral wall 
so constructed that no portion of such wall can 
be intercepted by a direct line drawn across the 
chamber between any two spaced points on the 
outer peripheral wall, means providing a gas inlet 
to the chamber for connection. With the Supply 
conduit for furnishing gas unmixed with air to 
said chamber from the source of Supply with the 
area of said inlet being a small fraction of the 
area of the top wall, and tubular Spaced jet men 
bers mounted on said top wall for receiving gas 
directly from the chamber and being distributed 
in closely spaced relation: throughout the entire 
area of the top wall and without obstructions 
therebetween, said jet members each having an 
air intake adjacent the top wall and a flame end 
thereabove but spaced closely to the top wall in 
order to effect transfer of heat from Said flame 
end to the top wall, said top wall having con 
tinuity in order to assure that the jet members 
when ignited are capable of transmitting heat to 
the entire top wall and therethrough to the gas 
in the chamber all without interference from any 
air currents moving directly upward in a vertical 
direction outside the peripheral wall from below 
the bottom of the chamber to the top thereof, 
the number of jet members being such in rela 
tion to the volume of the chamber and also the 
size of the supply conduit being such in relation 
to the size of the chamber that unmixed gaseous 
fuel passing through the chamber from the con 
duit to the burner will remain in the chamber a 
sufficient period of time as to have appreciable 
expansion due to heat radiated from the burners. 

2. A burner for the burning of gas fuel from a 
supply conduit without any introduction of air 
into the gas coming from the fuel line and prior 
to entry into the burner, said burner comprising 
a chamber made from sections of sheet metal 
welded together for receiving gaseous fuel and 
having a circular top Wall curved to present a 
convex exterior surface and an annular Straight 
side wall and said chamber having a depth which 
is substantially less than one-half of any CrOSS 
wise dimension of its top wall and Said cham 
ber being free of any obstructions between any 
two points on its side wall, means providing a gas 

O 

inlet to the chamber for connection with the Sup 
ply conduit for furnishing gas unmixed with air 
to said chamber from the source of supply with 
the area of said inlet being a Small fraction of 
the area of the top wall, and tubular spaced jet 
members mounted on said top Wall for receiving 
gas directly from the chamber and being distrib 

75 uted in closely Spaced relation throughout the en 
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tire area of the top wall and without obstruc 
tions therebetween, said jet members each hav 
ing an air intake adjacent the top Wall and a 
flame:end thereabove but spaced closely to the 
top wall in order to effect transfer of heat from 
Said flame end to the top wall, Said top Wall hav 
ing continuity in order to assure that the jet 
members when ignited are capable of transmit 
ting heat to the entire top wall and therethrough 
to the gas in the chamber all without interfer 
tence from any air currents moving directly up 
ward in a vertical direction outside the peripheral 
Wall from below the bottom of the chamber to 
the top thereof, the number of jet members being 
Schira Jelation to the youne of the chamber 
and also the size of the supply conduit being 
Such in relation to the size of the chamber that 
tinimixed gaseous fuel passing through the cham 
ber from the conduit to the burner will remain 
in the chamber a sufficient period of time as to 
have appreciable expansion due to heat radiated 
from the buriaers. 

- - - - - . HERBERT H. MARSH. 

GLENN G. SHOR, 

- W - - - - - V -. a k-\-S------ 
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