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This invention relates to improvements in 
burners for use in connection with gaseous fuels. 
The objects of this invention are to provide 

burners of this kind which are constructed to 
be readily adaptable for installation in furnaces 
or heaters constructed to operate on solid fuel, 
and with this main object in mind, the burner 
includes a burner head of improved construction, 
in which the air and gas discharge apertures 

0 are arranged in Such a manner that the burner 
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can Operate at a greater capacity than has here 
tofore been possible with similar burners, and 
also noiselessly on any type of gaseous fuel. Oth 
er objects of the invention are to provide a more 
compact burner unit, which requires less space 
beyond the furnace or heater itself; also to pro 
wide a burner of this kind with mixing tubes 
which are arranged in upright or vertical posi 
tions to conserve Space and improve the opera 
tion and increase the capacity of the burner; 
also to provide means of improved construction 
for Supporting the burner head from a base; 
also to provide a burner of this kind with radi 
ants or baffles which are provided with ribs ex 
tending in a helical or spiral direction about the 
axis of the burner so as to cause the flame and 
hot gases to travel a greater distance within the 
combustion Space of the furnace and to produce 
more complete combustion; also to provide a 
burner of this kind with improved means for 
attaching a portion thereof to the ash pit door 
frame or other part of the furnace; also to pro 
vide improved means for regulating the supply 
of air used in the burner; also to provide a flexi 
ble connection between the burner and the air 
and gas control means to facilitate installation 
of the burner; also to provide a burner of this 
kind with improved means for adjusting the Sup 
ply of fuel to the mixing tubes; also to provide 
a burner of this kind with means of improved 
construction for mounting the pilot burner as 
Sembly so that this assembly can be readily re 
moved to permit repairs or inspection; also to 
improve the construction of burners of this kind 
in other respects hereinafter specified. 

In the accompanying drawings: 
Fig. 1 is a vertical section of a furnace showing 

an elevation of a burner embodying my inven 
tion. 

Fig. 2 is a top plan view on an enlarged Scale 
of the burner head removed from the furnace 
and having the baffles removed therefrom, the 
burner being shown partly in section. 

Fig. 3 is a top plan view of the bottom part 
or base of the burner. 

Fig. 4 is a sectional view thereof, on line 4-4, 
Fig. 3. 

Fig. 5 is a sectional elevation of the burner, on 
line 5-5, Fig. 2. 

Fig. 6 is a top plan view of a burner of modi 

(C. 158-104) 
fied construction for use in a rectangular com 
bustion chamber. 

Fig. 7 is a fragmentary sectional elevation, on 
line 7-7, Fig. 6. - 

Fig. 8 is a side elevation of a section of the 
base of the burner shown in Figs. 6 and 7. 

Fig. 9 is a fragmentary sectional view on line 
9-9, Fig. 6. 

Fig. 10 is a front elevation of the inlet box 
used with the burner illustrating the detachable 
cover provided therefor, said cover being partly 
broken away. 
In Fig. 1, my improved burner is shown as in 

stalled in a hot air furnace or heater A hav 
ing a fire pot B for solid fuel. The usual grates 
in Such furnace or heater are removed and the 

2,123,204 

5 

flame projecting portion or head of the burner .. 
is located in the lower portion of the fire pot, 
the parts of the burner extending downwardly 
into the ash pit C. D represents the usual fuel 
door of the furnace and E the ash pit opening. 
It Will be understood that my improved burner 
may be installed in a boiler or any other fur 
nace or heater. 
My improved burner includes a burner head 

0, which may be in the form of a casting, as 
shown, or of other construction, and is provided 
With passages for air and gas and orifices or 
openings through which the combustible mixture 
and Secondary air are discharged from the top 
Surface of the burner head O. I have found 
that a burner of materially increased capacity 
can be produced by arranging the gas discharge 
portS or orifices in a series of rows extending 
inWardly from the periphery, instead of arrang 
ing these orifices in circles concentric with the 
Wall B of the combustion chamber. In order to 
supply the necessary secondary air to the gaseous 
mixture discharged through the ports I, I also 
provide, between adjacent rows of orifices, dis 
charge openings 2 for secondary air. By means 
of this arrangement, a much greater number of 
fuel ports or orifices can be provided in the lim 
ited Space adjacent to the Wall B of the combus 
tion chamber, So that a large amount of fuel 
can be burned and at the same time sufficient 
secondary air can be supplied to the flame. Any 
suitable structure may be employed to produce 
these resultS and by Way of example, I have shown 
a burner head in which the fuel discharge ports 

are arranged in relatively deep substantially 
upright radially extending webs 14 which ex 
tend from the top Surface of the burner head 
O to a Web. 5 extending continuously around 

the edge portion of the burner head and with 
Which the lower ends of the upright webs or ribs 
14 may, as shown, be integrally formed. The 
horizontal circular web 5 also forms the top 
Wall of One or more passages 6 for the mix 
ture of primary air and fuel. The ports may 
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2 
be drilled or otherwise formed in the ribs 
and extend from the top surface of the burner 
plate fo into the passage 6, so that each port 
will be of a length at least several times greater 
than its diameter. The structure described re 
sults in relatively long holes through which the 
primary mixture passes, which results in a prac 
tically noiseless operation of the burner, whether 
operating on natural, artificial, or mixed gas, 
probably due to the fact that the surface fric 
tion of these orifices prevents lifting of the flames 
above the outlets of the ports. Furthermore, the 
arrangement of these holes in more or less radi 
ally extending rows results in greater capacity 
of the burner without any loss in efficiency, since 
the necessary amount of secondary air for con 
plete combustion is supplied to the flame issuing 
from these jets through the secondary air paS 
sages 2 arranged at opposite sides of the rows 
of ports ff. 

In the construction shown in Figs. 1 to 5, the 
burner head is formed in three sections to facili 
tate installation of the same in a furnace or 
heater and the passage 6 of each section is pro 
vided with an inwardly extending flaring or V 
shaped portion it, having an inlet duct 8 for 
the mixture of fuel and primary air arranged in 
the part thereof near the center of the burner 
head. By means of this flaring or fan-shaped 
construction of the passage , the mixture of 
fuel and primary air will be supplied to the pas 
sage 6 in such a manner that all of the burner 
ports will receive the primary mixture at Sub 
stantially the same pressure. When a burner is 
built in sections as shown in Figs. i to 5, each 
chamber 6 is, of course, provided with end walls 
9, so that each section may receive its own Sup 

ply of gaseous mixture independently of other 
sections. If the burner is constructed in a single 
piece, the passage 6 may continue to form a 
complete ring. It will, of course, be understood 
that burners of this type may be built in one or 
more sections or parts, 
The burner head is also provided with passages 

20 for the secondary air, which passages termi 
nate in the air ducts 2 arranged between rows 
of ports if and the passages 20 receive air from 
the lower face of the burner head O from the 
spaces between the inwardly extending ducts 
carrying the mixture of fuel and prinary air. As 
may be seen by referring to FigS. 2 and 5, anple 
space is provided for the admission of secondary 
air from beneath the burner head ?o to the Sec 
ondary air passages 20. 

22 represents the usual mixing tubes for Sup 
plying a mixture of primary air and fuel to the 
inlet ducts f8 of the burner head. In my im 
proved burner, I have arranged these mixing 
tubes in upright positions, and when so arranged 
a more compact burner structure is produced 
and furthermore, since gaseous fuel is lighter 
than air, the flow of combustible mixture up 
wardly through the mixing tubes 22 because of 
the pressure at which the jets of fuel are dis 
charged into the lower ends of the mixing tubes, 
will be accelerated by the tendency of the lighter 
mixture to rise. By means of the vertical ar 
rangement of the mixing tubes, the primary mix 
ture can be discharged from the mixing tubes 
directly into the burner head, so that the resist 
ance to flow of the primary mixture to the burner 
head is Correspondingly reduced. Consequently, 
each burner tube can operate at a greater ca 
pacity. 
The burner also includes a lower member or 
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base 25 which is formed with a chamber or mand 
fold 26 for fuel. This base or lower member may 
also, if desired, be in the form of a casting, and 
as shown is provided with an integrally formed 
tube or duct 27, the Outer end of which may be 
connected with a gas supply pipe or duct and the 
inner end of which is flared out as shown at 28, 
Fig. 3, and terminates in the fuel manifold or 
chamber 26 which may be Substantially circular 
in form and shallow or flat so as to occupy very 
little vertical space. The top surface of this fuel 
chamber 26 may be drilled or otherwise provided 
with apertures through which gas may be dis 
charged and the number of apertures formed in 
the top wall of the manifold 26 will, of course, 
correspond to the number of Sections in which 
the burner is constructed, one aperture being 
provided for each mixing tube. 
The gas discharge apertures in the top wall 

of the fuel chamber 26 preferably have nipples 
29 secured therein, and any suitable or desired 
valve or flow regulating means may be pro 
vided on the nipples. These valves are not here 
in shown, but each includes a cylindrical aper 
tured part or tube 30 which is adjustable rela 
tively to the nipple 29, preferably by a threaded 
engagement with the nipple and the tube or part 
30 has an adjusting disk wheel 3 secured there 
to to facilitate such adjustment. Each wheel or 
disk 3 preferably' has a knurled or recessed pe 
ripheral portion, recesses 32, Fig. 3, being shown 
in the construction illustrated and preferably 
the wheel also has holes 33 arranged therein. 
Adjusting wheels of this construction have the 
advantage that when the mixing tubes are lo 
cated in a heater at such distance from the ash 
pit opening as to be out of reach, it is easy to 
adjust the wheels by means of a Wire Or rod hav 
ing its end bent Over and which may be inserted 
into the ash pit so that the bent end may en 
gage in the recesses 32 or in the apertures 33 to 
turn the wheel. 
The mixing tubes 22 rest on the adjustable 

tubes 30 and it is not desirable to support the 
weight of the burner head 0 upon these adjust 
able tubes 30 by means of the mixing tubes. I, 
consequently, provide a Support 35 for the burner 
head ?o which support, with a round burner, is 
preferably in the form of a substantially cylin 
drical or tubular shell. The upper end of this 
tubular supporting member may engage with 
a suitable shoulder 36 formed on the lower ends 
of the sections of the upper part O of the burner 
and the lower end of the Support 35 may be held 
in correct relation to the base member 25 of the 
burner by means of an upwardly extending flange 
37 formed on this base. The lower front portion 
of the tubular support is cut away as shown at 
38 to form an opening to permit air to flow into 
the interior of the base 35 and the fuel supply 
duct 27 also passes through this opening. The 
upper end of each mixing tube is of cylindrical 
form and has a sliding connection with the cor 
respondingly formed inlet duct 8, see Figs. 5 
and 7, and this sliding connection, as well as 
the sliding connection between the sleeves of the 
mixing tubes 22 and the gas discharge tubes 30, 
eliminates the need for accurate dimensions of 
the supporting member 35 and avoids the possi 
bility of having the weight of the burner head 
supported by the mixing tubes. 
When a burner of this kind is installed in a 

furnace or heater, the usual ash pit door Or 
door frame is removed and the opening thus 
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50, to which an inlet box or enclosure 5 is suit 
ably secured. In applying my burner to a fur 
nace, I provide for variations in the sizes of the 
ash pit openings of different heaters by making 
the plate 50 of sheet metal and of sufficient size 
to fit the largest ash pit opening that may be 
encountered and when used on furnaces having 
smaller openings, the sheet metal plate 50 may 
be cut or trimmed to the desired size, by using 
merely ordinary tools which are readily avail 
able at the place of installation. The plate may 
then be provided with the necessary holes so 
that it may be secured by means of the screws 
or bolts which hold the door frame in place. The 
plate may also be trimmed in such a manner 
that the box 5 Secured thereto may be located 
in the desired position with respect to the ash 
pit opening. The inner face of the box 5 is 
open to the ash pit space of the furnace and the 
admission of air to the burner may be controlled 
by any suitable means, which are preferably 
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mounted on the box. In the particular construc 
tion shown, an elongated or rectangular Opening 
52 is provided in tine top of the box 5, and a 
plate 53 is arranged on the top wall of the box 
So that the plate 53 may extend over the opening 
52 to any desired extent to admit the correct 
amount of air to the burner. The plate 53 may 
be adjustably secured to the top of the box 5. 
in any suitable manner, for example, by means 
of clamping bolts or the like 54 passing through 
slots 55 in the plate and extending through ap 
ertures in the top wall of the box 5f. I prefer 
ably also provide an air damper 56 for shutting 
off the admission of air to the burner when no 
fuel is Supplied thereto, and in the construction 
shown, this damper is pivoted at 56a on the 
under surface of the top wall of the box 5 in 
Such a manner that the damper 56 may be swung 
upwardly on its hinges 56a into a position to 
close the air opening 52. A link or arm 57 is 
provided on the damper 56 and extends upward 
ly through the air opening 52 into a position 
to be connected with any suitable mechanism 
for actuating this damper, preferably in such a 
manner that when the supply of fuel to the burn 
er is interrupted, the damper will be closed, so 
as to avoid loss of heat from the interior of the 
furnace by cool air entering the air opening 52. 
The box 5 is also provided with means for 

Supporting a pipe or duct through which fuel 
may pass to the burner. In the construction 
shown for this purpose, a union or elbow 60 is 
provided, one end of which extends through an 
aperture in a side of the box 5 and the other 
end of which is connected by means of a suitable 
coupling 6 to a tube 62, the other end of which 
is connected by another coupling 63 to the gas 
inlet tube or duct 27. The tube 62 is preferably 
flexible and made of materials capable of with 
standing the temperature to which it may be ex 
posed in the ash pit of the furnace and is suf 
ficiently flexible to allow for a considerable varia 
tion in the space between the box or enclosure 5 
and the base plate or member 25 of the burn 
er. Since the gas duct 27 of the base 25 ex 
tends tangentially with reference to this base, 
it will be obvious that by the use of a flexible 
tube 62 and by turning the base 25 about its 
vertical axis, considerable variation in the dis 
tance between the base and the box 5 can be 
compensated for without requiring any cutting 
or fitting of parts. A rigid tube of ordinary 
form may, of course, be used, if desired. 
The union elbow 60 is preferably constructed 

3 
with a straight tubular portion 65 which may 
extend through the hole in the side of the box 5 
and which may be threaded or otherwise formed 
for connection with suitable pipes or conduits, 
and this straight tubular portion terminates in 
a flange 66 which is of such dimensions that it 
may be provided with holes for receiving bolts 
or screws 67 for securely clamping this flange 
to the side wall of the box 5. By means of this 
construction, a tight joint can be made between 
the elbow and the box 5, and furthermore, this 
elbow will be rigidly supported in correct loca 
tion with reference to the box. Adjoining the 
flange 66 is the curved portion 68 of the elbow, 
which terminates in a suitable threaded or other 
Connection for attachment of the coupling mem 
ber 6 of the flexible tube 62. 

TO represents a pilot burner arranged at the 
end of a pipe 69 and extending through a recess 

formed in the burner head O. The lower 
end of this pipe is secured to a housing 72 which 
also supports a thermostatic element 73 sub 
jected to flames issuing from small orifices 74 
in a side of the pilot burner tube 69. This ther 
nostatic device is employed to prevent the ad 
mission of gas to the main burner in the event 
that the pilot flame becomes extinguished, and 
Since this device does not constitute a part of 
this invention it is not therefore herein fully 
described. 75 represents a shield deflector brack 
et which is rigidly secured to the main burner 
head to adjacent to the pilot burner. In accord 
ance with my invention, I provide the deflector 75 
With a downwardly extending leg 76, the lower 
end of which is bifurcated. Both legs of the bi 
furcated portion are provided at their lower ends 
with hooks TT adapted to receive lugs 78 formed 
on the sides of the pilot burner housing 72 for 
Supporting this housing, as well as the pilot 
burner and other parts connected therewith in 
Correct relation to the burner head O. In case 
any repairs or adjustments are necessary on the 
pilot burner or the thermostatic control mecha 
nism, it is merely necessary to lift the housing 
72 and the parts connected therewith to disen 
gage the lugs 78 from the hooks 77, whereupon 
this housing can be removed from the burner for 
inspection, adjustment or repairs. T9 represents 
an air inlet in the housing 72 through which air 
may be admitted for mixing with the fuel. A 
tube 80 which conducts gas to the pilot burner 
housing 72 is connected to the housing T2 so that 
it can be readily disconnected therefrom. 8 
represents an electrical conductor leading to a 
terminal 82 with which the thermostatic member 
may contact when acted upon by the flames from 
the orifices in the tube of the pilot burner, to 
Suitable connections located exterior to the fur 
nace. The usual control devices for the burner 
are not shown, since they do not constitute a part 
of this invention, and if desired, the burner may 
be used Without these devices. 

In order to provide full accessibility to the war 
ious devices Within the ash pit C and the inlet 
box 5f, the latter is preferably provided with a 
renovable front Wall or cover 84. This cover 
may be attached in any Suitable manner. For 
example, as shown in Fig. 10, the front of the 
box 5 may have a marginal flange 84a, leaving a 
relatively large opening 84b into which a pair of 
projections on said flange extend, for the recep 
tion of bolts or fastening devices which pass 
through holes in the cover 84 to secure it in place. 
By simply detaching this cover, the described 

control of the gas flow may be effected through 
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4. 
the front opening by manipulating the adjusting 
disks 3, the pilot 70, thermostat 73, and pilot 
casing 72 may be adjusted or removed and the at 
tachment of the tube 80 and electrical conductor 
8f inspected. The cover 84 is preferably pro 
vided with a bulge or curved portion 83 for the 
entrance of the tube 80 and conductor 8 into the 
front opening of the inlet box. 
The provision of the removable cover 84 for 

the inlet box 5 is of further advantage in that 
the aforesaid adjustments, inspection or removal 
of parts within the inlet box or ash pit may be 
made, without disturbing the adjustment of the 
air inlet control plate 53 or the adjustment of the 
connections between the air damper 56 and its 
actuating mechanism. 
The burner head fo is also employed to sup 

port a baffle which may be made of ceramic or 
refractory imaterial, and against which the flames 
from the main burner are projected, and which in 
turn projects the flame and products of combus 
tion against the wall B of the combustion cham 
ber. This baffle in the construction shown may 
be made of a plurality of sections or segments 
85, the lower ends of which extend into an annu 
lar channel 86, which may, for example, be 
formed integrally with the burner plate or casting 
0 in Such a manner as to grip the lower ends 

of the baffle sections and support the same in 
their upright or operative positions. Any other 
means for supporting the sections of the baffle 
may be provided, if desired. The outer surface 
of the baffle is preferably provided with a plu 
rality of helical or spiral ribs 8 which tend to de 
flect the hot gases and flame impinging against 
the same in such manner as to give them a Swirl 
the same in Such a manner as to give then a swirl 
producing a thorough mixing of air and gas, in 
Suring complete combustion, and also producing 
a longer path of travel of products of combus 
tion from the gas orifices to their discharge 
beyond the upper edge of the baffle. This causes 
the hot gases to remain for a longer period of 
time in the Space between the baffle and the fur 
nace Wall, thus causing the gases to give up a 
greater percentage of their heat to the walls of 
the furnace. This results in increased efficiency 
of the burner. It will be noted that the spiral 
ribs are preferably so formed that when the sec 
tions of the baffle are placed together in their 
operative positions, any ribs terminating at the 
sides of the sections will be in registration with 
the ribs of an adjacent secton so that the ribs 
will be continuous across the adjoining sides of 
adjacent Sections. . 
The baffles, of course, confine the heat from the 

flames to a space adjacent to the furnace wall, 
and thus avoid the burning of fuel in the middle 
portion of the fire pot, where the heat from such 
combustion cannot be adequately transferred 
through the furnace walls. In order to further 
prevent the circulation of any air through the 
space within the baffle, a plate 89 may be placed 
on the inner portion of the burner head to prevent 
air from the ash pit from passing upwardly 
through the portion within the baffle. Other 
means for this purpose may, of course, be pro 
vided. 

In Figs. 6 to 8, my invention is shown applied 
to a burner for use in connection with a furnace 
or heater having a rectangular fire pot or com 
bustion chamber. In this construction, the 
burner head includes a plurality of sections 90. 
The sections 90 of the burner head have rela 
tively deep ribs 92 provided with orifices 9 ? simi 
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lar to the orifices shown in Figs. 1 to 5, and 
air Spaces 93 arranged between the ribs 92. The 
Sections 90 of the burner head are provided with 
ducts or passages 94 for the primary mixture, 
the burner ports 9 terminating at their lower 
ends in passages 94. Mixing tubes 22 supply the 
combustible mixture to the passages 94. 
This type of burner has a base which is formed 

in a plurality of sections 97 connected by threaded 
tubes 98 or in any other suitable manner. It will 
be understood, of course, that in the end sections 
of the base the threaded holes for the tubes 98 
can be closed by means of threaded plugs, disks 
or the like. The base sections 97 have substan 
tially tubular end portions 99 and the inter 
mediate portions 00 which serve to support the 
mixing tubes 22 are flattened, so that there will be 
ample vertical space for the mixing tubes between 
the base Sections and the burner head Sections. 
As in the round burner construction which has 
already been described, it is desirable to support 
the burner head sections from the base by means 
independent of the mixing tubes 22, so as not to 
interfere with the adjustment of the fuel valve 
wheels 3, and in the construction shown in Figs. 
6 to 8, a plurality of upright rods () are provided 
for this purpose, the upper and lower ends of 
which may have a threaded engagement with 
lugs formed on these sections. Pipes f (2 and 03 
supply fuel to the two rows of base sections 97, 
and these pipes, in the construction illustrated, 
are connected by a T. The pipe f3 connects 
with an elbow 60 similar to that which has already 
been described in connection with Figs. 1 to 5. 
The means for admitting air and gas to the ash 
pit of the furnace may be identical with that de 
scribed in connection with Figs. to 5, including 
a plate 50 to which a box 5 is secured, having 
means for controlling the admission of air to the 
ash pit. 
The rectangular burner may be made of any 

suitable or desired length by using as many burn 
er head and base Sections as the furnace can ac 
commodate. The burner head is also provided 
with a groove 04 for supporting baffles 05 which 
are partly shown in Fig. 7, and a plate fos pre 
vents the escape of air from the ash pit into the 
space between the baffles. In other respects, the 
rectangular burner may be identical with the 
round burner described in connection with Figs. 
1 to 5. 
The burners described have the advantages 

that they operate at a greater capacity than sim 
ilar burners heretofore on the market, and do So 
without noise. The greater capacity of the burn 
ers described is due to the vertical arrangement 
of the mixing tubes and also to the arrangement 
of ports in rows extending inwardly from the 
Outer portion of the burner head, instead of being 
arranged in circular rows, as heretofore. The 
upright arrangement of mixing tubes results in a 
more rapid flow of gas and air through these 
tubes than through horizontal tubes, for reasons 
which have already been stated. This rapid flow 
results in greater capacity of the burner and 
makes it possible for each mixing tube to supply 
a greater number of ports. The long ports pro 
vide sufficient friction to retard the flow of gas 
through the ports to prevent lifting of the flames 
above the upper ends of the ports, which causes 
noisy operation of the burner. This arrange 
ment enables the larger and more rapidly flow 
ing quantities of Combustible mixture from the 
mixing tubes to be used in the burner heads 
Without noise. The vertical arrangement of the 
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mixing tubes, however, results in a further ad 
Vantage, namely, that the burner requires less 
horizontal space in the ash pit, so that with the 
exception of the Small box 5, all parts of the 
burner can be located in the ash pit of the heater. 
This burner, therefore, can be installed in a heat 
er without the cumbersome projection beyond 
the ash pit door which has heretofore been nec 
essary in burners of this type. 

I claim as my invention: 
1. In a burner for installation in heaters con 

structed for use with solid fuel, the combination 
of a burner head and fuel Supply means con 
structed to be arranged in the ash pit space of 
a heater, a metal plate for closing the opening 
leading to the ash pit space, a box mounted in 
an opening in said plate and having an open side 

* facing into said ash pit space, an air inlet open 
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ing in a wall of said box, a plate adjustably se 
cured on said wall of said box to partly close said 
air opening to regulate the admission of air to 
said burner, and a damper also movably mounted 
to extend across said opening and which is ad 
justable for opening or closing that part of said 
opening which remains uncovered by said plate. 

2. In a burner for installation in heaters con 
structed for use with solid fuel, the combination 
of a burner, head and fuel Supply means con 
structed to be arranged in the ash space of a 
heater, a metal plate for closing the opening 
leading to the ash pit space, a box mounted in 
an Opening in Said plate and having an open side 
facing into said ash pit space, an air inlet open 
ing in a wall of said box, a plate adjustably 
mounted to the outer surface of said box so as 
to be secured in various relations to said air open 
ing to control the amount of air admitted to the 
burner, and a damper for said air opening mov 
ably arranged on the inner side of said box for 
opening and closing that part of said opening 
which remains uncovered by said plate. 

3. The combination of a burner head, a pilot 
burner arranged adjacent to said head, a shield 
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for the pilot burner flame secured to said burner 
head and having a portion extending downwardly 
below said head, and an interfitting detachable 
connection between said portion and said pilot 
burner for removably supporting said pilot burn 
er on said burner head. 

4. A gas burner including a burner head com 
prising a plurality of sections, a base section for 
each burner head section, each base section form 
ing a conduit for gas and having relatively high 
end portions and a low intermediate portion of 
greater width than said end portions to provide a 
Substantially uniform cross sectional area in all 
parts of said base section for the flow of gas, the 
opposite end portions of said base section being 
threaded for connection with a gas supply con 
duit and a conduit leading to another base sec 
tion respectively, a gas discharge orifice in the 
intermediate portion of said base section, a mix 
ing tube arranged above said orifice, and means 
for supporting a burner head section from said 
ase Section. . . . . - 
5. In a burner for installation in heaters con 

structed for use with solid fuel, the combination 
of a burner head and fuel supply means construct 
ed to be arranged in the ash space of a heater, 
a member for closing the opening to said ash 
Space and having an entrance therein for the 
admission of air to said burner, manually ad 
justable means for varying the size of said air 
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entrance, and a damper cooperating with said 
air entrance for opening and closing the re 
mainder of Said entrance. 

6. In a burner for installation in heaters con 
structed for use with solid fuel, the combination 
of a burner head and fuel supply means con 
structed to be arranged in the ash space of a 
heater, a member for closing the opening to said 
ash space and having an entrance therein for 
the admission of air to said burner, a plate ad 
justably secured to said member to partly and 
variably close said air entrance to regulate the 
admission of air to said burner, and a movable 
damper mounted to cooperate with said entrance 
for opening and closing that part thereof which 
remains uncovered by said plate. 

7. In a burner for installation in heaters con 
Structed for use with solid fuel, the combination 
of a burner head and fuel Supply means con 
structed to be arranged in the ash space of a 
heater, a member for closing the opening to said 
ash space and having an entrance therein for 
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the admission of air to said burner, a plate ad 
justably mounted upon the Outer side of said 
member to variably control the amount of air pass 
ing into said entrance to said burner, and a 
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damper arranged at the inner side of said mem 
ber for opening ariti closing that part of said 
entrance which remains uncovered by said plate. 

8. The combination of a burner head, a pilot 
burner shield secured to said burner head, a pilot 
burner disposed behind said shield and between 
the same and said burner head, said shield hav 
ing a part depending below said burner head and 
which part is bifurcated to provide a pair of 
Spaced legs, a pilot control housing extending 
between said legs and having at the rear thereof 
a connection with said pilot burner for support 
ing it, said legs of said shield each having a hook 
thereon, and lugs at opposite sides of said hous 
ing which removably seat in said hooks to de 
tachably support -said housing and said pilot 
burner in operative relation to said burner head 
and said shield. 

9. In a burner for installation in a heater for 
use with solid fuel, the combination of a burner 
head arranged in the combustion chamber of 
said heater, fuel supply means arranged in the 
ash pit of said heater below said burner head and 
comprising a substantially flat, hollow fuel re 
ceiving unit resting upon the bottom of said ash 
pit, fuel discharge means connecting said unit 
with said head, means independent of said fuel 
discharge extending upwardly from Said unit 
and engaging with and supporting said burner 
head, a box closing the front of said ash pit and 
having means for admitting air to said ash pit, 
said fuel discharge means and said burner head, 
a flexible fuel supply conduit connected at one 
end to said box, a tangential inlet port on said 
fuel receiving unit to which the other end of 
said flexible conduit is attached, whereby by ro 
tating said unit about its axis, said unit, said fuel 
discharge means, said burner head and said 
burner head supporting means may be rotated 
and adjusted to accommodate the length of said 
flexible conduit and whereby a burner including 
said box may have a conduit of a given length 
which enables installations to be made wherein 
said burner head and said fuel receiving unit 
may be positioned at different distances from 
said box. . . . 

MILLARD J. ROBERTs. 
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