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This invention relates to heating appliances A further object is to provide an efficient burner 
and more particularly to equipment suitable for which generates a smaller amount of products 
installation in heating units of the type designed of combustion on account of low excess air with 
for burning solid or liquid fuels. In its general consequent high temperatures, causing better 

5 aspects the invention relates to a novel gas burn- heat transfer. 60 
er arrangement, an insert to be positioned in the A still further object is to provide a burner ar 
firebox of a furnace, such as a domestic heating rangement providing a long path of gas travel 
furnace of the Solid or liquid fuel type for con- and a comparatively long time of retention of the 
Verting Said furnace into an efficient gas heating gases in the fire-box. 

i0 System with high economy of heat development Additional objects of the invention are to pro- 85 
and transfer. - wide a conversion burner capable of universal ap 

Heretofore, inverted cone-like baffling or paddle plication with any form of domestic heating plant; 
means. for diverting the flame and gases of com- to provide a burner of comparatively simple form 
bustion against the firebox walls of the unit to which is inexpensive to install and of low oper 

5 be heated have been proposed for use in solid ating and up-keep costs, yet of a substantial and 70 
and liquid heating units for converting said units enduring nature and to provide a burner which 
into gas heating systems. Such constructions is comparatively noiseless in operation. 
are, however, open to the very serious objection A further additional object is to provide a burn 
that the gases are burned under atmospheric er assembly of long life and universal application, 

20 conditions without positive co-mingling of the and one which fulfills all requirements of manu- 75 
gases with the oxygen of the air and to obtain facture and service. 
complete combustion, it is necessary to entrain Other objects and advantages will be manifest 
a large amount of excess air. Further, the burn- from the description. 
ing gases are diverted outwardly against the walls 'The various features of novelty which charac 

25 of the fire-box where they are cooled resulting terize the invention will be well understood by 80 
in the formation of carbon monoxide gases and reference to the following description of the ill 
other objectionable features. lustrative embodiments thereof shown by way of 
One primary object of the present invention is example, in the accompanying drawings, in 

to provide a burner structure wherein complete which: 
9 combustion of the combustible gases is effected Fig. 1 is a vertical Sectional view of a conven- 85 

before the gases contact with the firebox walls tional boiler showing the invention applied there 
and in which a large portion of the heat transfer to with certain parts broken away to illustrate 
is effected as radiant energy directly to the fire- the interior arrangement of the parts. 
box walls. Fig. 2 is a horizontal sectional view on line 

35 Another object of the invention is to provide a 2-2 of Fig. 1 showing the arrangement of the 90 
perforated refractory chamber in which combus- burner and partition walls in the firebox of the 
tion is completed and which acquires a high de- furnace. 
gree of incandescence on the greater portion of Fig. 3 is a central, vertical, sectional view 
its interior surface reflecting heat on the burn- through the casing and burner assembly. 

4.) ing gases to expedite their combustion. Fig. 4 is a perspective view partly in section 95 
An additional object is the provision of a com- of a preferred form of refractory member. 

bustion chamber into which the combustible mix- Fig. 5 is a cross Section of two of the refrac 
ture is discharged and burned at a temperature tory members, approximately actual size, in as 
in exces of that obtainable under atmospheric Sembled position. - 

45 conditions due to the highly radiant walls sur- Fig. 6 is a plan view with the top removed and 100 
rounding the burning mixture. certain parts broken away of a modified form of 

Still another object is the provision of a burner the invention showing the arrangement of a plu 
which develops a high percentage of radiant heat rality of fuel burners in a rectangular refractory 
and emanates this radiant heat to the firebox chamber. 

to walls of the heat absorbing appliance, thereby Fig. 7 is an elevational view of the refractory of 105 
increasing the heat absorbing capacity of said Fig. 6 with certain parts in section and broken 
firebox, and by the complete absorption of this away to illustrate the form and structure thereof. 
portion of the heat of combustion emanated as Fig. 8 shows another form of refractory. 
radiant heat, increasing the overall efficiency of The present invention has been shown in con 

55 the appliance, nection with a domestic hot water heating plant, lla 
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but it is to be understood that this type of heat 
ing System is only to be taken as representative 
of the general type of heating systems. The heat 
ing System disclosed comprises a conventional 
domestic doubled Walled hot water boiler 10 pro 
vided with a series of baffles 11 in the upper por 
tion thereof forming a series of passes leading to 
the usual outlet 12. Below the baffles is the fire 
bOX 13 usually containing grates, for the Support 
of the coal Supplied thru the door 15, and below 
the firebox is the usual ashpit 14 provided with an 
Opening 16 normally closed by a door. The grates 
have been removed from the firebox 13 and the 
door has also been removed from opening 16 for 
the installation of the burner. 
The present disclosure is intended to illustrate 

the application of the invention to a household 
type of furnace and the assembly herein featured 
is designed to be readily installed in Such con 
Ventional forms of furnaces. There is disclosed 
an assembly casing 17 preferably of sheet metal 
of Such Size as to pass freely thru the ashpit 
door of the furnace, as shown in Fig. 1, and pro 
Wided with Suitable legs or supports 18, the front 
Ones of Which are preferably adjustable to make 
up for irregularities in the Supporting structure. 
The front end of the casing is closed by a casting 
19, structurally arranged to accommodate the 
neceSSary Operating apparatus, and the rear end 
of the casing is closed by a casting 20 having an 
upper extension 21 provided with an opening 22 
and fitted to form a support for the refractory 
cylinder later to be described. 

Enclosed Within the casing is a mixing tube 23 
having a Wenturi throat and supported at its for 
Ward end by casting 19 and at its rear end by a 
bracket 24 carried by casting 20, the connection 
With the bracket 24 being of a detachable char 
acter to facilitate removal and replacement of 
the tube 23. The rear end of the tube is expanded 
to form the lower portion of the burner head and 
Contributory to that end openings 25 and 26 are 
provided in the upper and lower walls respective 
ly of the tube, and said openings are preferably 
concentrically arranged. The concentric space 
between the short tube 27, fitted into the open 
ing 25, and a longer tube 28, fitted into the lower 
Opening 26, constitutes a continuation of the tube 
23 and the upper end of tube 28 is flared outward 
ly to cooperate with the tube 27 to form there 
With an opening 29 of narrow slit-like character 
thru which the primary mixture of gas and air 
is discharged. Tubes 27 and 28 are preferably 
made of heat resisting material, such as a scaloy 
metal, and tube 28 carries a support 30 in the 
form of a spider upon which cap 31 is mounted. 
This cap is preferably made of a refractory mate 
rial and its primary functions are to divert the 
Secondary air, discharged thru tube 28, into prox 
inity to the flame emitting from the discharge 
slot 29, and to prevent excessive heating of the 
burner head. 
A Spud or nozzle 32 is conveniently mounted in 

the forward end of the tube 23 for directing the 
gas into Said tube and an air shutter 33, for reg 
ulating the flow of air into the end of the tube, is 
adjustably mounted upon the spud 32 for ad 
justment to and from the end of the tube. A door 
34 conveniently mounted in the casting 19 is 
adapted to regulate the flow of Secondary air to 
the interior of the casing. Pilot 35, conveniently 
Supplied with gas, is located adjacent the dis 
charge Slot 29 for the purpose of igniting the gas 
When the burner is turned on. 
The casing assembly and burner head, while 
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illustrated in connection with the present inven 
tion, form the subject matter of a separate ap 
plication and are not claimed in this One. 
The combustion chamber or burner of the pre 

ferred form of the invention, illustrated in Fig. 
3, preferably comprises a base ring 36 Surmounted 
by a Series of Spaced apart refractory rings 37 
forming a series of narrow openings therebe 
tween and a foraminated top 38 closing the upper 
end of the chamber. This composite chamber 
is Supported On the extension 21 of the casting 
20, and when the parts are installed in a boiler 
Or furnace, the cylinder occupies a position Sub 
Stantially concentric and spaced from the walls 
of the firebox on all sides. 

Referring more specifically to the structural 
features of the cylinder in Fig. 3, base ring 36, 
Which may be made of either refractory or heat 
resisting material, Such as a Scaloy metal, has its 
lower interior wall flared inwardly to provide an 
Opening 39 of leSS diameter than the interior 
diameter of the cylinder. This opening is also 
Smaller than the opening 22 in the extension 21 
and when a cylinder is positioned on the exten 
SiOn 21, a portion 40 thereof projects over the 
Supporting portion 21. This over-hanging por 
tion and the opening 39 therethru form one sec 
Ondary air inlet to the cylinder and the ledge 
protects the extension 21 and other mechanism 
Within the casing by excluding heat therefrom, 
the other Secondary air inlet being formed by 
the tube 27 of the burner head. Although base 
ring 36 is desirable as directing the burning gases 
upWardly in the cylinder, Satisfactory results may 
also be obtained with a cylinder composed en 
tirely of ring members, also the height of ring 
36 may be Varied to Suit particular installations 
and the base may be made in Sections. 
The individual ringS 37 in transverse cross sec 

tion are generally trapezoidal or triangular in 
form, as shown in Fig. 5. The rings have a de 
pressed portion 41 forming a ledge in one face 
thereof, preferably the top, while the inner and 
outer faces 42 and 43, respectively, are substan 
tially straight and parallel, with the outer face 
of greater dimension than the inner face and the 
other or lower face inclined downwardly and out 
Wardly as illustrated. The rings are adapted to 
be Superimposed one above the other upon the 
base, and are provided With spacing members 44, 
which have complementary raised portions 45 
arranged to engage and interlock with the de 
pressed portion 41 of an adjacent ring when as 
Sembled, as illustrated in FigS. 3 and 5. This 
interlocking feature is also applied to the base 
and top and facilitates assembly of the elements 
comprising the cylinder and also precludes dis 
placement after they have been assembled. 
When rings of the above characteristics are 

a SSembled, openings or apertures 46 are formed 
between adjacent ring sections. These openings, 
when viewed from the exterior of the cylinder, 
Fig. 1, appear in the form of a series of slots ex 
tending circumferentially of the cylinder. When 
Viewed in cross Section, as in Fig. 5, the openings 
between the rings are substantially triangular 
Or trapezoidal and converge OutWardly and 
downwardly and are relatively long in the direc 
tion of gas travel therethru. That is, the length 
of the Sot from the interior to the exterior faces 
of the cinamber is relatively long, while the outer 
or discharge end 47 of the Slot is relatively nar 
row as measured between adjacent elements 
forming the walls of the slot. The outer end or 
discharge opening 47 of the slot is narrower than 
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1,978,517 
the interior end 48 of said slot and the length of 
the slot in the direction of the travel of the gases 
therethru is much greater than any portion of 
the slot. 
There are numerous advantages in having the 

Outlet paSSages for the combustion chamber of 
the form indicated. By making the openings 
Converge, the escape of the gases from the burn 
ing chamber is retarded, thereby expediting com 
bustion of the gases as they travel thru the slot. 
Escape of the burning gases is further restricted 
by the downward inclination of the roof or top 
of the slot which causes the gases to travel down 
Ward against the action of gravity. A further ad 
Wantage, the burning of the gases in a cylinder 
and the slots therein heating the cylinder to a 
high degree of incandescence, of the converging 
slots is that a greater portion of the interior of 
the cylinder is exposed thru the slots and, con 
Sequently, a greater amount of radiant heat 
emanations pass outwardly thru the slots and to 
the firebox Walls. This is an important feature 
Since the interior of the cylinder is heated to a 
high degree of incandescence and, therefore, 
emits radiant heat of high intensity which passes 
cutwardly thru the slots directly to the adjacent 
Walls of the firebOX. 
While the interior of the cylinder develops a 

very high state of incandescence and radiant 
heat emanations, there is also a considerable 
amount of heat radiated from the exterior Sur 
face of the rings, due to the form of the rings, 
and the combustion of the gases on three sides of 
each of them, so that they become heated in their 
entirety, thus causing an external radiation of a 
lesser intensity from a comparatively large area. 
Although the above is the preferred form of the 
Slots, Satisfactory results may also be attained 
With the slots diverging outwardly rather than 
converging outwardly. 
When it is desirable to utilize the beneficial re 

Sults of long travel and long retention of the 
heated gases in the firebox, the firebox may be 
divided into a plurality of compartments, either 
by a pipe communicating with the outlet thru the 
baffles of the boiler and depending into the fire 
box to substantially the lower end of the refrac 

: tory cylinder or by partitioning members 49 and 
50. These members, preferably long narrow 
Strips of light-weight refractory, or fire-bricks, 
are interposed between the adjacent walls of the 
cylinder and firebox and extend from the top wall 
of the firebox, usually the lower wall of the first 
baffle of the boiler, to approximately the lower 

The members may be con 
veniently supported on the casing, as shown in 
Fig. 1, and the space above the top of the cylinder 
and between the vertical members may be closed 
by a plate or fire-bricks 51, preferably provided 
With a leak-port 52, thru which any small leak 
age of gas from the burner may escape when the 
burner is off. With the members thus positioned, 
the outlet from the firebox is transferred to the 
lower terminus of the side members 49 and 50 
and the firebox is also divided into two separate 
and distinct compartments, the larger or front 
portion of which is preferably three-quarters or 
Seven-eighths of the entire heating surface of the 
firebox, while the remaining portion serves as a 
flue for the escape of the gases of combustion. 
When the baffles are used the cylinder may be 
placed somewhat eccentric of the firebox thereby 
affording a larger front space with a correspond 
ing reduction in the size of the flue space, and 
the openings 39 between the rings 37 and within 

the flue space are preferably closed to prevent 
the gases by passing the front portion of the fire 
bOX. 

In the operation of the device thus far de 
Scribed, the gas discharged thru the spud 32 aspi 
rates primary air as it passes into the throat of 
the mixing tube 23. The shutter 33 is adjusted 
So that the admixture of air and gas in the tube 
form therein a combustible mixture. This pri 
mary mixture of gas and air flows thru the tube 
23 up between the tubes 27 and 28 and out dis 
charge opening 29, where it is ignited by the pilot 
35, and burns in the form of a continuous ring 
of flame. The discharge of the primary mixture 
coupled with a slight suction in the firebox aspi 
rates the secondary air, admitted thru the door 
34, thru the openings to each side of the flame. 
A portion of the secondary air passes up thru 
the opening 39 to the underside of the flame, 
While another portion passes up thru the tube 28 
and is deflected outwardly, by the cap 31, to the 
top or other side of the flame. The flame is thus 
Supplied with an adequate, but not an excess, 
amount of secondary air to complete combustion 
and this air is preheated by contact with the cap 
31 and ledge 40 before contacting with the filame. 
The cooling effect of the air on the burner head, 
Cap, and ledge is advantageous since it prevents 
excessive heating at these points. 
The burning gases pass into the slots between 

the refractory members and complete their com 
bustion within such slots, heating the members 
to a high degree of incandescence, thereby chang 
ing more of the heat generated to radiant heat, 
also more radiant heat from the inner walls of 
the cylinder impinges on the sides of the slots, 
increasing the temperature of the members to 
the benefit of both combustion and radiation. 
The gases coming in contact with the incandes 
cent portions of the cylinder and walls of the 
slots serve to give a measure of surface combus 
tion of the type called "tunnel combustion'. 
This form of combustion enables the burning of 
a considerably larger amount of gas with a mini 
mum amount of excess air, which is a desirable 
feature. 
The hot gases on leaving the cylinder pass 

directly into the space between the cylinder and 
the firebox walls of the furnace or boiler and 
thence to the usual outlet flue or chimney, or, 
where the baffles are used the gases, unable to 
escape directly from the firebox, are trapped in 
the front portion thereof. The gases thus re 
taned give further radiations, while at the same 
time, cooler gases flow along walls of the firebox 
With appreciable velocity. The longer the time 
of retention of the gases, the greater the amount 
of radiation from such gases, as is well known, 
while the greater the velocity at the point of con 
tact, the more the Scouring action reduces the 
thickness of the insulating gas film increasing 
the efficiency of the transfer of heat by convec 
tion. The cooler gases find their way under 
neath the members 49 and 50 and pass up thru 
the rear portion of the fire-box between said 
members where they give up an additional 
amount of their heat before entering the upper 
passes of the boiler. 
From the foregoing, it will be seen that in a 

burner of the type disclosed herein, a high 
degree of efficiency is obtained because of the 
high degree of radiant heat developed and of the 
extraction of an additional amount of heat from 
the gases due to the hydraulic flow thereof, since 
such flow is obtained without interfering in any 
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4. 
way with the radiant heat emanations from the 
burner. It will also be seen that combustion 0. 
the burning gases is completed before the gaSeS 
contact with the firebox walls, thereby minimiz 
ing, if not entirely eliminating, the possibility 
of the formation of carbon monoxide gases and 
other dangerous conditions. 
While the above described apparatuS Consti 

tutes the preferred form of the invention, it is 
obvious that various changes in the relationship 
and construction of the parts, as for instance, 
substitution of a polygonal combustion chamber 
for the cylindrical one, may be made Without 
departing from the spirit of the invention and 
that some features of the invention may SOme 
times be used without a corresponding use of 
other features. 
The fundamental features of the device lend 

themselves readily to various adaptations and 
modifications and a few of such modifications 
Will now be described. 

Referring to Fig. 6, the invention is disclosed 
as applied to a rectangular refractory member 53 
in which two fuel burners 54 are employed. In 
this particular form of the invention, the refrac 
tory member or members has openings or slots 
55 formed by Substantially triangular shaped Ver 
tically extending elements 56, as ShoWn more 
clearly in Fig. 7, and while these slots are verti 
cally disposed, it will be obvious that they may 
be horizontally, obliquely or otherwise arranged. 
The elements preferably have the apexes of the 
triangle directed toward the interior of the re 
fractory member and in operation, function Sub 
stantially the same as the arrangement previous 
ly described in connection with Fig. 4. 
Another form of the invention is illustrated in 

Fig. 8 wherein the refractory plate 60, representa 
tive of one side of a refractory chamber, is pro 
vided with a series of tapered openings 61, which 
in operation, function Substantially the Same as 
those previously described. While the openings 
61 in the plate 60 are shown as moulded, it is 
obvious that they may be formed in any other 
Suitable shape Or manner. 
From the foregoing description, it will be 

readily appreciated that a heat generating de 
vice constructed and arranged according to the 
present invention is very readily adaptable to 
existing heating systems. Thus, to install the 
present device, it is only necessary to remove 
the grates and ashpit door from the furnace, 
insert the assembly thru the door, assemble the 
refractory elements, and fit the partition men 
bers in place. Where the partition members 
are not desired or where the furnace is provided 
with an outlet adjacent the ashpit, the installa 
tion is the acme of simplicity, Since there is 
nothing to fit. The shape of the firebox of the 

60 

65 

furnace offers no difficulties with the instant 
invention, since the burner does not contact 
with the Walls of the firebox, therefore, there is 
no necessity for conformation in either Size or 
shape. Ym 

Warious changes in details of construction may 
be made without departing from the spirit Of 
the invention. 
What is claimed as new is: 
1. A Surface combustion burner comprising an 

enclosure of ceramic material built up in layers 
to form a stack, the Walls of which are provided 
with a plurality of apertures which converge 
outwardly from the inner face thereof to define 
discharge paSSages in Which the last stages of 
combustion are Substantially completed and 
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means for introducing a combustible mixture 
into Said encloSure. 

2. A surface combustion burner comprising a 
series of Superimposed spaced apart refractory 
elements forming an enclosed combustion cham 
ber, the intervening spaces between adjacent 
elements converging outwardly to define narrow 
slit-like discharge openings and means for in 
troducing a combustible mixture into Said 
chamber whereby the mixture burns in said 
chamber and openings heating the elements to 
incandescence. 

3. A surface combustion burner comprising a 
base of heat resisting material having a bottom 
in the shape of an upwardly and outwardly flar 
ing bowl and provided With a central Opening, a 
Series of refractory elements surmounting Said 
base and having formed therebetween a Series 
of Slit-like apertures, and a nozzle in Said open 
ing for projecting a combustible mixture into 
Said base whereby said mixture on rising burns 
Within the enclosure formed by said refractories 
and the openings therebetween. 

4. A burner comprising a base of heat resist 
ing material provided with an opening therein, 
a Series of Superimposed refractory elements Sur 
mounting Said base and forming thereWith a 
combustion chamber, a closure for the upper 
end of said chamber, said elements being spaced 
apart and providing intervening spaces con 
Verging outwardly to form slit-like apertures in 
the Outer Surface of the chamber and a burner 
nozzle in said opening for projecting combustible 
mixture into the base whereby said mixture in 
rising in Said chamber burns therein and in said 
slit-like apertures as it travels outwardly there 
through. 

5. A Surface combustion burner comprising a 
base formed as an upwardly and outwardly flar 
ing bowl and provided with a burner receiving 
opening in the bottom thereof, a plurality of 
Superimposed spaced refractory elements mount 
ed. On Said base and forming therewith a com 
bustion chamber, said elements being generally 
trapezoidal in cross-section and arranged with 
their apexes directed inwardly of the chamber 
and a burner in Said opening for introducing a 
COmbustible mixture into Said chamber Which 
burns therein and in the intervening spaces be 
tWeen adjacent elements as it travels there 
through. 

6. In a radiant burner, a chamber of ceramic 
material having apertures therein, the Walls of 
Which converge outwardly to the exterior of the 
chamber, and means for projecting a combustible 
mixture into said chamber which in burning 
therein and in Said apertures, heats the refrac 
tory to a high degree of incandescence. 

7. In a radiant burner, a combustion chamber . 
of . Ceramic material having openings therein 
which converge outwardly to retard the passage 
of the burning mixture therethrough and to ex 
pose a large area of the interior of the chamber, 
and means for introducing a combustible mix 
ture into Said chamber to heat the same to a 
high degree of incandescence whereby substan 
tially the entire interior of said chamber emits 
radiant heat thru said openings. 

8. A furnace comprising a combustion cham 
ber having side and top walls of ceramic mate 
rial built up in layers, said walls provided with 
Outlet passages between said layers which con 
verge outwardly to retard the flow of gas there 
through thus increasing the combustion of the 
gases within the passages, and means for intro 
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ducing a combustible mixture into said combus 
tion chamber. 

9. A surface combustion burner comprising 
an enclosure of ceramic material, the walls of 
which are provided with a plurality of apertures 
converging outwardly and downwardly to re 
tard the passage of gas therethru and to direct 
the flow of said gases downwardly, in combina 
tion with means for introducing into Said en 
closure a combustible mixture. w 

10. A surface combustion burner in which a 
combustible mixture is burned and comprising 
an enclosure built up in layers, the walls of 
which are of ceramic material and are provided 
with a plurality of outlet apertures between said 
layers with outwardly converging walls which 
retard the travel of the burning mixture there 
thru whereby to increase the pressure in the 
enclosure above that of the Surrounding Spaces, 
in combination with means for introducing into 
said enclosure a combustible mixture. 

11. A burner comprising a base ring and a 
plurality of rings superimposed thereon and a 
cover over the top of said rings, said base pro 
vided with a depressed portion and said rings 
also provided with a depressed portion and Spac 
ing members, the spacing members of each ring 
interlocking with the depressed portion of a Sub 
jacent ring, and the base and Said cover provided 
with a portion coacting with the complemental 
portion of the adjacent rings, Said depressed and 
raised portions interlocking one With the other 
to retain said parts in position. 

12. The combination, with the firebox of a fur 
nace having an Outlet in its upper part and a 
ceramic built-up burner structure mounted 
therein, of vertical baffle walls forming a passage 
communicating at its upper end with the outlet 
and having an intake at its lower end below the 
burner structure for causing a flow of the gases 
of combustion through the firebox prior to their 
escape therefrom. 

13. The combination, with the firebox of a fur 
nace having an outlet adjacent its top and a 
ceramic built-up burner structure mounted 
therein, of vertical baffle walls in said firebox at 
One side of the burner structure and forming a 
vertical passage communicating at its upper end 
with said outlet for trapping said gases of com 
bustion in Said firebOX and causing said gases to 
flow downwardly to a point substantially adja 
cent the lower end of the burner prior to their 
escape from the firebox. 

14. The combination, with the firebox of a fur 
nace having an outlet adjacent its top and a 
burner mounted therein, comprising a cylinder 
in which the combustible mixture is burned, of 
Walls in said firebox coacting with said cylinder 
and firebox walls to form an outlet for said fire 
box below the normal outlet therefor. 

15. Heating means comprising, in combination 
with a heater having a firebox and an ashpit 
with a side opening, a gas burner comprising an 
elongated box structure extending through said 
opening and provided with a burner head ar 
ranged on its upper side substantially at the 
center of the bottom of the firebox and contain 
ing means for supplying gas and air to said 
burner head and in combination with a hollow 
radiating structure of refractory material Sup 
ported wholly by said box structure, with said 
burner head discharging into the interior of 
said structure, and with said structure Spaced 
a substantial distance from the inside of the fire 
box and constructed and arranged to be heated 

5 
to incandescence by said burner and to supply 
heat to the wall of the firebox by radiation in 
a manner simulating the heating thereof by in 
candescent coal. - 

16. Heating means comprising, in combination 
with a heater having a firebox and an ashpit. With 
a side opening, a gas burner comprising a box 
structure arranged in said ashpit and provided 
with a burner head arranged on its upper Side 
substantially at the center of the bottom of the 
firebox and having means for supplying gas and 
air to said burner head from outside the heater 
and in combination with a hollow radiating 
structure of refractory material Supported wholly 
by the inner end of said box structure, with Said 
burner head discharging into the interior of Said 
structure, and with said structure Spaced a Sub 
stantial distance from the inside of the firebox 
and constructed and arranged to be heated to in 
candescence by said burner and to supply heat 
to the wall of the firebox by radiation in a man 
ner simulating the heating thereof by incandes 
cent coal. 

17. Heating means comprising in combination 
with a heater having a firebox and an ashpit 
with a side opening, a gas bulner comprising a 
box structure arranged in said ashpit and pro 
vided with a burner head arranged on its upper 
side substantially at the center of the bottom of 
the firebox and having means for Supplying gas 
and air to said burner head from Outside the 
heater, and in combination. With a hollow ra 
diating structure of refractory material Sup 
ported wholly by the inner end of Said box struc 
ture, with said burner head discharging into the 
interior of said structure, and with Said structure 
spaced a substantial distance from the inside of 
the firebox and constructed and arranged to be 
heated to incandescence by said burner and to 
supply heat to the wall of the firebox by radia 
tion in a manner simulating the heating thereof 
by incandescent coal, said radiating structure be 
ing built up of a plurality of separate elements 
having openings therebetween. 

18. Heating means comprising in combination 
with a heater having a firebox and an ashpit 
with a side opening, a gas burner comprising a 
box structure arranged in Said ashpit and pro 
vided with a burner head arranged. On its upper 
side substantially at the center of the bottom of 
the firebox and having means for Supplying gaS 
and air to said burner head from outside the 
heater, and in combination with a hollow radiat 
ing structure of refractory material supported 
Wholly by the inner end of Said box structure, 
With said burner head discharging into the in 
terior of said structure, and with said structure 
spaced a substantial distance from the inside 
of the firebox and constructed and arranged to 
be heated to incandescence by Said burner and 
to supply heat to the wall of the firebox by ra:- 
diation in a manner simulating the heating 
thereof by incandescent coal and forming a hol 
low shell surrounding the burner head, and of a 
top superposed on and closing the top of Said 
shell. 

19. Heating means comprising, in combination 
with a heater having a firebox and an ashpit, a 
gas burner comprising an elongated box struc 
ture extending into said ashpit and provided with 
a burner head arranged on its upper side Sub 
stantially at the center of the bottom of the fire 
box and containing means for Supplying gas 
and air to said burner head and in combination 
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material supported wholly by said box structure, 
With said burner head discharging into the inte 
rior of Said structure, and with said structure 
Spaced a substantial distance from the inside of 
the firebox and constructed and arranged to be 
heated to incandescence by said burner and to 
Supply heat to the Wall of the firebox by radia 
tion in a manner simulating the heating thereof 
by incandescent coal, said radiating structure 
being built up of a plurality of separate elements 
having openings therebetween. 

20. Heating means comprising, in combination 
With a heater having a firebox and an ashpit, a 
gas burner comprising an elongated box structure 
extending into said ashpit and provided with 
a burner head arranged on its upper side Sub 
stantially at the center of the bottom of the fire 
box and containing means for supplying gas and 
air to said burner head and in combination with 
a hollow radiating structure of refractory mate 
rial Supported wholly by said box structure, with 
Said burner head discharging into the interior 
Of Said structure, and with Said structure spaced 
a Substantial distance from the inside of the fire 
box and constructed and arranged to be heated 
to incandescence by Said burner and to Supply 
heat to the wall of the firebox by radiation in a 
manner Simulating the heating thereof by in 
candescent coal, said radiating structure having 
a hollow body portion built up of Separate ele 
ments the Superposed ones of which have an 
elongated slitlike aperture between them, to 
gether with a cover over the top of and Supported 
by said body portion. 

21. A gaS burner comprising an elongated box 
Structure having a burner head arranged on its 
upper side, Said box adapted to Support the burn 
er head substantially at the lower central por 
tion of a heater firebox, and means in the box 
for Supplying gas and air to the burner head in 
combination with a hollow radiating structure 
Supported wholly by Said box structure and 

1,978,517 
spaced a substantial distance from the firebox 
comprising a plurality of ceramic elements 
adapted to be heated to incandescence to trans 
fer heat outwardly in straight lines by radiation, 
and which are built up to form a central Space 
Surrounding the burner head for burning a COm 
bustible mixture and with openings between the 
elements through which the burning mixture 
passes while transferring its heat to said ele 
ments, Said elements being Substantially Straight 
and Smooth on their inner sides So that the 
major heating effect is by the passage of the 
burning mixture through said openings. 

22. A gas burner comprising an elongated bOX 
Structure having a burner head arranged on its 
upper side, Said box adapted to Support the 
burner head Substantially at the lower central 
portion of a heater firebox, and means in the 
box for Supplying gas and air to the burner 
head in combination with a hollow radiating 
structure supported wholly by said box structure 
and Spaced a Substantial distance from the fire 
box comprising a plurality of ceramic elements 
and a cover adapted to be heated to incandes 
cence to transfer heat outwardly in straight 
lines by radiation, and which are built up in Su 
perimposed layers to form a central space closed 
at its top by Said COver and Surrounding Said 
burner head for burning a combustible mixture 
and with openings in the Sides of the structure 
between the elements through which the burn 
ing mixture passes while transferring its heat to 
Said elements. 

23. A ring of ceramic material for a burner 
Structure having annular Surfaces formed on One 
side, at least one of which is axially offset with 
respect to another, and having on its other side 
a series of spacers, the Outer edge portions of 
which are axially equidistant from Said annular 
Surfaces. 

ASHUR, U. WETHERBEE. 
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