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11. Claims. 

My present invention relates to hearth con 
Structions for liquid fuel or oil burners for house 
hold heating and similar uses, and aims to provide 
certain improvements therein. It has particular 
application to the vertical rotary type oil burning 
apparatus Wherein oil or other liquid fuel is 
Sprayed from one or more rotating nozzles toward 
a refractory Wall disposed inwardly of the fire 
box of the furnace, whereat the fuel is ignited 
and burned. 
The primary object of my invention is to gen 

erally improve the hearth and fire ring construc 
tions of devices of the type specified so as to 
produce and maintain a more efficient flame. A 
further object is to provide a fire ring of simple 
construction which can be cheaply manufactured, 
easily installed, removed and kept clean. 
The foregoing and other objects of my inven 

tion I accomplish by providing in an apparatus 
of the type Specified a fire ring having an annu 
lar chamber in the path of the fuel and air dis 
charge, which chamber has openings through 
its wall exposed to said discharge and also in its 
top, and which preferably comprises a pair of 
spaced, perforated refractory Walls extending up 
Wardly from the hearth and a perforated top Wall 
bridging the Spaced Walls. 
The invention will be better understood from 

the detailed description which follows, when 
considered in conjunction with the accompany 
ing drawing showing two embodiments of my 
invention, and Wherein 

Figure 1 is a fractional perspective partly Sec 
tional view through an oil burning apparatus 

5 embodying my invention. 
Fig. 2 is a fractional enlargement of the fire 

ring of my invention shown in Fig. 1. 
Fig. 3 is a view similar to Fig. 2 showing a 

slight modification of my invention. 
Referring first to Figs. 1 and 2 of the draw 

ing, let A indicate the water leg of a suitable 
steam boiler, said water leg having Spaced Walls 
a, and 2a, the inner wall a of which constitutes 
the inner wall of the fire box of the furnace. 
The bottom of the fire box is closed by a hearth. 
B which is preferably formed of refractory ma 
terial such as fire brick Or the like, and centrally 
of the hearth is located a rotary burner head or 
fuel discharge means C. This discharge means 
may be of any preferred Construction and usu 
ally comprises a plurality of liquid fuel or oil 
discharge nozzles c and a plurality of fan blades 
or vanes 2c which are rotatable at a relatively 
high rate of Speed by any suitable means, usu 

(CI. 158-4) 
ally an electric motor (not shown) disposed 
below or Within the ash pit of the boiler. 
Adjacent the outer periphery of the hearth B 

and Spaced inwardly from the Wall a of the 
boiler is a fire ring D, which, as herein shown, 
consists of two radially-spaced, vertically-dis 
posed refractory walls d and 2d, which may be 
of the same height and are preferably bridged 
Or Connected together at their tops by a top Wall 
3d. The walls d and 2d are preferably each 
formed. With a plurality of openings or perfora 
tions 4d arranged in superposed horizontal rows, 
the inner wall 2d having openings or perfora 
tions. 5d therethrough at its lower edge whereat 
it rests upon the hearth whereby to provide 
Openings in Said Wall at the hearth level thereof, 
and an imperforate annular fuel impact area. 
ild between said perforations 5d and the lower 
most row of perforations 4d. The top wall 3d 
is likewise provided with openings or perfora 
tions 6d therethrough which may be arranged 
in one or more annular rows or staggered, as 
desired. 
The fire ring D may be formed of any suitable 

refractory material, but I prefer for the sake 
of simplicity, economy, ease of installation, clean 
ing and repair, to make said ring of metal ca 
pable of Withstanding the heat of the furnace, 
I prefer the two spaced walls d and 2d and top 
budging Wall 3d of said ring to be of substan 
tially inverted U-shape in cross-section, and it 
Will be apparent that when made of metal it 
may be made in any desired manner, for ex 
ample, from a number of sections suitably formed 
by Casting, bending, stamping or pressing opera 
tions capable of ready assembly into an annular 
ring. It will, of course, be understood that the 
fire ring need not necessarily be circular, but 
may, if desired, follow the contour of the fire box 
or have any other contour. It will also be appre 
ciated that Said fire ring may be mounted upon 
the hearth in any preferred manner and that 
the hearth may be grooved or channeled or other 
Wise formed to receive and truly position said 
ring. The fire ring D, when mounted upon the 
hearth B, provides therewith an annular cham 
ber E. 

In Fig. 3 of the drawing I have shown the fire 
ring D' as having a wall d' which is formed sepa 
rately from the inner wall 2d. and top wall 3d, 
Which latter tWO Walls are integral. I have also 
shown Said fire ring D' as provided with de 
flector means F extending inwardly and down 
Wardly over the inner wall 2d so as to provide 
a hood which will function to positively direct 
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the combustible mixtures into or against the 
annular chamber of the fire ring. Obviously 
the hood or deflector means F may be made in 
any desired manner, and as herein shown are 
in the form of separate elements or plates f 
having lugs 2f which are secured to the top wall 
3d' by rivets 3f. 
A pilot or other ignition means (not shown) 

may be located near the inner face of the fire 
ring at the hearth level thereof or within the 
chamber provided by the walls of the fire ring 
for igniting the combustible mixture of fuel and 
air upon reaching the fire ring. 

In the operation of my device it will be ap 
parent that as the burner head or projecting 
device C is rotated at a high rate of speed, a 
mixture of finely divided liquid fuel and air is 
thrown off tangentially horizontally by the noz 
zles and fan blades of the burner head outwardly 
toward the fire ring. Substantially all of the 
projected mixture after impacting the inner wall 
2d and particularly the imperforate area. 7d. 
thereof and being deflected therefrom, produces 
the first stage of the more intimate mixing and 
causes the combustible mixture upon being ig 
nited by the pilot light, to propagate a flame 
either along the inner face of the fire ring or 
within the chamber thereof, or both. As this 
action proceeds, the fire ring becomes well heated 
so that upon impact of the fuel and air projected 
thereagainst by the burner head, efficient fuel 
gasification and mixing takes place, creating a 
combustible mixture which is forced through the 
apertures in the inner wall of the ring into the 
annular chamber thereof. The injection of the 
mixture into the hot chamber causes much eddy 
ing and a highly homogenized flaming mixture 
within said chamber. The apertures or passages 
in the top and rear walls allow the hot products 
of combustion and flame to expand and paSS 
above and to the rear of said fire ring whereat 
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the heat therefrom is transferred to and ab 
sorbed by the boiler. The openings 5d at the 
hearth level are adapted to permit the passage 
of a portion of the fuel mixture into the inner 
chamber E at a low level, said portion, as well 
as the remainder of the fuel vaporizing upon im 
pacting the inner wall or the hearth ahead of 
the wall, being adapted to be carried by the air 
blast from the fan blades 2c through the open 
ings. 4d. and 5d into the annular chamber, or 
may be sucked therein by eddy currents or flame 
within the chamber. The perforated top wall 3d, 
in addition to permitting the escape of the hot 
products of combustion therethrough, functions 
to provide a protected area, or anchorage for the 
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flame passing therethrough for preventing the 
carrying away of said flame by the strongly pro 
pelled air currents which find their way into the 
chamber. The hood or deflector F Serves to Con 
fine all of the combustible mixtures produced at 
the inner face of the fire ring to the vicinity 
of the fire ring and to cause substantially all of 
said mixtures to be directed inwardly into the 
combustion chamber of the fire ring. 
While I have shown and described certain pre 

ferred embodiments of my invention, I do not 
wish to be limited to the precise details of con 
struction disclosed, since it will be apparent that 
the same may be varied within the range of en 
gineering skill without departing from the Spirit 
of my invention. 
What I claim is: 
1. In a liquid fuel burning apparatus, a fire 

box, a hearth closing the bottom thereof, means 

2,062,633 
for discharging fuel and air toward the wali of 
the fire box, and a fire ring adjacent the Outer 
periphery of the hearth comprising Spaced per 
forated refractory walls extending upwardly 
from the hearth providing an annular chamber 
and a perforated top wall bridging the Spaced 
Walls. 

2. In a liquid fuel burning apparatus, a fire 
bOX, a hearth closing the bottom thereof, means 
for discharging fuel and air toward the wall of 
the fire box, and a fire ring adjacent the outer 
periphery of the hearth comprising spaced per 
forated refractory walls extending upwardly 
from the hearth providing an annular chamber 
and a perforated top wall bridging the spaced 
walls, said fire ring being substantially of in 
Verted U-shape in cross-section. 

3. In a liquid fuel burning apparatus, a fire 
box, a hearth closing the bottom thereof, means 
for discharging fuel and air toward the Wall of 
the fire box to produce thereat a combustible mix 
ture, a perforated refractory wall extending up 
wardly from the hearth in spaced relation to the 
wall of the fire box, and a substantially imper 
forate deflector means extending inwardly from 
adjacent the top of said refractory wall for di 
recting the combustible mixture of fuel and air 
toward said refractory wall. 

4. In a liquid fuel burning apparatus, a fire 
box, a hearth closing the bottom thereof, means 
for discharging fuel and air toward the wall of 
the fire box, a perforated refractory wall extend 
ing upwardly from the hearth in spaced relation 
to the Wall of the fire box, and deflector means 
extending inwardly and downwardly adjacent 
the top of the refractory wall. 

5. In a vertical rotary type liquid fuel burner, 
a hearth and a fire ring adjacent the outer pe 
riphery of the hearth comprising two radially 
spaced, vertically-disposed perforated refractory 
Walls, means at the tops thereof providing a pron 
tected area for preventing the carrying away of 
the flame, and deflector. means extending in 
Wardly from adjacent the top of the inner of 
said Walls. 

6. In a vertical rotary type liquid fuel burner, 
a hearth and a fire ring adjacent the Outer pe 
riphery of the hearth comprising two Substan 
tially coaxial-spaced, vertically-disposed perfo 
rated refractory Walls, a perforated top Wall 
bridging the spaced walls and therewith provid 
ing an endless chamber, and deflector means ex 
tending inwardly and downwardly adjacent the 
top of the inner of said Walls. 

7. In a liquid fuel burner, an ignition or vapor 
izing wall comprising a refractory element of 
substantially inverted U-shape in cross-section, 
the walls and bight of which are perforated. 

8. In a vertical rotary type liquid fuel burner, 
a hearth and a fire ring adjacent the outer pe 
riphery of the hearth comprising a perforated 
metal ring of substantially inverted U-shape in 
radial Section. - 

9. In a vertical rotary type liquid fuel burner, 
a hearth and a fire ring adjacent the outer pe 
riphery of the hearth comprising a perforated 
metal ring of substantially inverted U-shape in 
radial section, each of the Walls and the bight 
of said ring having perforations extending there 
through. 

10. In a liquid fuel-burning apparatus, the 
combination of a centrifugal burner head adapt 
ed to discharge. a horizontal Spray of oil and a 
draft of air, a fuel impact wall Surrounding said 
burner for intercepting said oil and air, a hearth 
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2,062,688 3. 
extending from the burner head to the wall, said 
wall having annular perforated areas and having 
a substantially imperforate annular area, between 
the perforated areas at approximately the Oilim 
pact level of said wall. 

11. In a liquid fuel burning apparatus, a fire 
box, a hearth closing the bottom thereof, means 
for discharging fuel and air toward the Wall of 
the fire box, a fire ring adjacent the Outer pe 

riphery of the hearth comprising spaced refrac 
tory walls extending upwardly from the hearth 
to form an annular enclosure, the innermost wall 
of which is adapted to intercept said fuel and 
air discharge and has perforations therethrough, 
and a perforated top Wall bridging the Spaced 
Walls. 
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