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0-BURNING BEATER . 

Otto C. Griewank, Ha Porte, indi. 
Application April 4, 1945, Serial No. 586,463 

(C. 58-9) 4. Claims. 

This invention relates to oil burning heaters, 
such as space heaters. It may also be used in 
other heating apparatus. 
The invention relates particularly to that type 

of heater illustrated in my copending patent ap 
plication, Serial No. 566,516, filed December 4, 
1944, which is characterized by an elongated aper 
tured vertical air supply tube terminating in an 
enlarged head having downwardly and outwardly 
directed apertures, by a reduced combustion 
chamber surrounding the lower portion of the tube 
and having a restricted annular outlet space 
around the tube, and by a distributor ring sur 
rounding the base of the tube within the reduced 
combustion chamber and defining an annular 
space into which fuel oil is fed for combustion. 
This device operates efficiently and effectively 
under ordinary conditions and poSSesses many 
advantages. However, best operating results for 
this device depend upon the use of a standard 
grade of fuel oil. If a sub-standard oil, such 
as an oil characterized by a low B. t. u, value, is 
used there is a possibility that combustion will not 
be uniform around the tube, particularly at idling 
or low fire settings. It is the primary object of 
this invention to overcome this condition and to 
insure free burning operation, uniform combus 
tion and improved efficiency at all setting or rates 
of fuel feed. w 

I have found that this condition can be over 
come by providing an annular mixing or vapor 
izing chamber in place of the distributor ring, to 
which chamber both fuel and air are admitted, 
the air being permitted to pass radially through 
the annular mixing chamber to vaporize the fuel 
uniformly, and the chamber having provision for 
uniform radial discharge of the expanded vapor 
ized fuel into the reduced combustion chamber. 
Other objects will be apparent from the foll 

lowing specification. 
In the drawing: 
Fig. 1 is a vertical sectional view of the device. 
Fig. 2 is an enlarged fragmentary detail Sec 

tional view. 
Fig. 3 is a perspective view of the ring which, 

in part, defines the new mixing chamber. 
Referring to the drawing, which illustrates one 

embodiment of the invention, the numeral te 
designates a cylindrical housing member open at 
its lower end and having an access opening 
adjacent its lower end adapted to be closed by a 
door 2 which is hingedly or otherwise suitably 
mounted. A bottom panel 3 spans the bottom 
open end of cylindrical housing 0 and has an 
upturned marginal flange & which fits around 
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housing 0 and is circumferentially stepped at 
85 to support the bottom edge of said housing. 
Panel 3 has a central opening defined by an up 
turned collar or sleeve 6. A pair of concentric 
downwardly off-set dished portions are formed in 
panel 3, the larger dished portion 7 preferably 
being of a diameter slightly greater than one-half 
of the diameter of the housing O and being cir 
cumferentially stepped at 8 at its margin, and 
the inner dished portion 9 being of a diameter 
approximately one-third of the diameter of hous 
ing 0. 
The housing is supported upon a base compris 

ing a base panel 20, a marginal upturned flange 
2 of approximately the same diameter as hous 
ing 0 which engages the bottom panel 3 at 
stepped portion 5, and a plurality of supporting 
legs 22. Base panel 20 has a central opening 
therein defined by an upturned sleeve 23 and 
having a snug fit at its upper end within the 
sleeve 6 of panel 3. 
An elongated tube 24 fits snugly at its lower 

end around the sleeve 6 of base panel 3, where 
by it extends vertically in communication with 
the opening in the bottom of the device. Tube 
24 is provided with a plurality of small uniformly 
spaced apertures 25 throughout substantially its 
full extent. A head is mounted on the upper end 
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of tube 2 and comprises an apertured Cup 
shaped concentric part 26 and an imperforate 
cover plate 2. Part 26 has a plurality of cir 
cumferential series of uniformly spaced Small 
apertures 28 therein adjacent its outer periphery. 
For best results, the apertures 28 are formed at 
and adjacent that portion of part 26 at which 
the substantially cylindrical marginal flange 29 
thereof merges with the laterally extending por 
tion, so that said apertures face downwardly and 
outwardly from said head. The head is of a 
diameter substantially one-half that of housing 

. . 
A cylindrical member 30 encircles the lower 

ind of tube 28, and has a diameter to fit snugly 
at the stepped portion 8 of botton panel 3. 
Member 30 is of a length less than one-half of 
the length of tube 23. An annular plate 38 fits 
on the upper end of member 30, the opening 32 
in said plate being of a diameter slightly greater 
than tube 24 to provide a restricted annular open 
ing between said tube and plate. 
An inverted cup-shaped annular distributing 

member 35 fits in the central off-set 9 of bots 
tom panel 3. As here illustrated, member 35 
comprises a cylindrical portion 36 and an an 
nular top portion 37. The diameter of the cen 
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tral opening 38 in top portion 37 is such that it 
has a snug slip fit around tube 24. While it is 
not necessary to provide a sealed fit between the 
tube 24 and top 37, it is desirable to avoid any 
substantial clearance between these parts. Cylin 
drical portion 36 is of a length or height to ex 
tend above at least the lowermost annular roW 
of apertures 25 in tube 24, and the top 3 also 
extends and is positioned above the lowermost 
apertures 25. A plurality of small apertures 39 
are arranged uniformly throughout cylindrical 
portion 36. As here illustrated, apertures 39 are 
arranged in two circumferential rows. The num 
ber of openings 39 is sufficient to compensate for 
expansion incident to mixing and vaporizing of 
the fuel within the annular chamber 40, defined 
by member 35, so that there will not be any 
restriction to radial discharge of the vaporized 
fuel from chamber 40. An oil feed line 4 pro 
vided with a suitable control valve (not shown) 
extends substantially horizontally through the 
off-set 9 and terminates spaced from tube 24. 
Cylindrical portion 36 of member 35 is cut away 
at 42 to fit around said oil line. 
An annular Smoke passage defined by an annu 

lar base 45, an inner cylindrical wall 46, the hous 
ing to and the housing cover 4, is provided at 
the upper end of housing 0. The base 45 has 
an opening 48 therein for entry of the products 
of combustion into said paSSage, and a vertical 
radial partition 49 is provided alongside of said 
opening. The housing has an opening defined by 
flange 50 adjacent to opening 48 but separated 
therefrom by partition 49. A smoke pipe 5 fits 
around fiange 50 and communicates with the 
interior of the annular Smoke paSSage. 

It will be observed that three concentric spaces 
or zones, each having a restricted outlet, are pro 
vided in the device. One of these is defined by 
member 35 and serves as a mixing and vaporiz 
ing Zone. The second is defined by the sleeve 30 
and annular plate 31 and serves as a low fire zone. 
The third or high fire ZOne is defined by housing 
0 and head 26, 2. 
In the operation of the burner, assuming a low 

setting of the control valve, the oil is vaporized 
by the uniform radial outward flow of air from 
the lowermost apertures 25 of tube 24, to and 
through the apertures 39. As the oil is vaporized 
it expands, and this expansion is substantially 
compensated for by the large number of aper 
tures 39 compared to the number of air intake 
apertures 25 which communicate with chamber 
40. The vaporizing action results in an increase 
in pressure. This pressure increase at any local 
ized point or points at which vaporization occurs 
in chamber 40 results in a uniform distribution of 
the vapor Within the chamber 40 by reason of the 
physical law of equalization of pressure of fluids. 
Consequently, the vapor or gas discharge is uni 
form around the circumference of member 35, 
even though vaporization is localized within 
chamber 40. 
The advantage of this uniform distribution of 

the vaporized fuel is that combustion is likewise 
uniform around the member 35, rather than being 
localized at one or more limited points. In this 
connection, operation of a burner at low fire or 
idling setting is one of the critical points in deter 
mining burner efficiency. The heat generated is 
low and hence adequate vaporization may not 
occur so that incomplete combustion and rapid 
formation of carbon products caused by incom 
plete combustion may result. In this device, be 
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4. 
zation feature, which distributes the vaporized 
fuel circumferentially within the chamber 0, 
end the uniform radial outward passage of air 
through chamber 40, which causes entrainment 
of the vaporized fuel so distributed, the fuel and 
air are mixed effectively and combustion proper 
ties are greatly improved. Consequently, uniform 
flame conditions obtain at idling setting circum 
ferentially around member 5, and the forma 
tion of carbonaceous residual products of incom 
plete combustion at this idling setting is reduced 
to a minimum. 

In starting the burner, fuel discharged onto the 
depression 9 flows thereover. During this flow 
Some of the oil passes to the outer margin of 
depression 9 and exteriorly of member 35, as 
through the cut-away 42. Consequently, com 
bustion can be initiated by dropping a burning 
match or brand through the opening 32 of plate 
3 so that it will cause the oil outside of member 
35 to ignite. In this connection, it will be noted 
that the member 35 is so shaped that cylinder 
wall 36 and top 37 merge in a portion 37' of curved 
Cross section and fairly large radius. It will be 
observed that the combustion of the oil in start 
ing occurs exteriorly of the member 35, so that 
the formation of carbonaceous by-products of 
incomplete combustion cannot clog either of the 
two sets of air supply apertures, i. e. apertures 
25 in tube 24 or apertures 39 in member 35. 
At idling and low intermediate settings of the 

fuel Supply of the device, combustion occurs 
within the member 30. This combustion at idling 
Setting is characterized by tongues of flame at 
each of the apertures 39 of member 35. As the 
Setting is changed for increased oil flow, the ele 
vation at which combustion occurs progressively 
increases, and occurs uniformly around tube 24 
above member 35. Likewise, the size of the flame 
increases proportionally. 
When the upper range of the rate of fuel sup 

ply is approached, the restriction of the outlet 
opening 32 of the intermediate combustion zone 
automatically causes combustion to occur in the 
upper Zone, i. e., above plate 3. Combustion will 
then occur both at the apertures 25 of tube 24 
and at the apertures 28 of head 26, 27. However, 
since the discharge of air from apertures 28 is 
downwardly and outwardly, a turbulence results. 
This produces a high efficiency of combustion, 
characterized by a very low rate of formation of 
Soot and carbon residue, because the fuel vapors 
are subjected to two sources of air and this fac 
tor, coupled with the turbulence which increases 
the effectiveness of the mixture of the vapors and 
air, and produces substantially complete combus 
tion. Stated differently, all products of combus 
tion must pass around the head 26, 27 for dis 
charge to the smoke passage, and hence are sub 
jected directly to the secondary air discharged 
through apertures 28 for completion of combus 
tion if the supply of air from apertures 25 has 
not been adequate for that purpose. 
Another advantage of the device is that the 

head 26, 27 serves to direct the products of com 
bustion radially outwardly to heat the vertical 
housing 10 adjacent its bottom. Hence, though 
the device operates on the convection principle, 
it is also a radiant heater of outstanding proper 
ties and efficiency. This radiant heating effect is 
enhanced at its low rate of combustion by the in 
termediate combustion zone. In other words, 
when combustion occurs within sleeve 30 at a low 
rate of fuel feed, as described above, the restric cause of the combination of the pressure equali- 75 tion at 32 to the products of combustion serves 
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to heat the sleeve 30 and its cover 3 and thereby 
facilitate radiant distribution of heat. 

Observation and examination of the instant 
device, as compared to the device disclosed in my 
Copending application, Ser. No. 566,516, discloses 
that combustion at the intermediate and higher 
rates of feed, occurring within member 30, and 
above the plate 3, respectively, is improved. 
Freer and better combustion, characterized by a 
bushy flame or large flame size, by greater uni 
formity, and by increased efficiency, results from 
the instant construction. 

claim: 
1. An oil burning heater comprising a housing 

having side wall and a bottom provided with a 
central opening and an annular dished portion 
around said opening, a vertical apertured tube 
communicating with said opening, a hollow aper 
tured head mounted on and communicating with 
said tube, said head being of greater cross-sec 
tional dimension than said tube to define a re 
stricted annular space in said housing, an imper 
forate cylindrical member mounted on said bot 
tom coaxially of said tube and between said tube 
and side walls, a centrally apertured top carried 
by said cylindrical member spaced below said 
head and having a clearance with said tube an 
annular distributing member within said cylin 
drical member fitting in said dished portion and 
around the lower apertured portion of said tube 
to define a vaporizing chamber, said member in 
cluding a circumferentially apertured substan 
tially cylindrical portion and an annular inwardly 
extending top portion fitting snugly around said 
tube, the major portion of said tube projecting 
above said distributing member, and means for 
Supplying fuel oil to said vaporizing chamber. 

2. An oil burning heater comprising a housing 
having side walls and a base with a central open 
ing and a concentric annular dished portion, a 
vertical apertured tube communicating with said 
Opening, a transversely enlarged apertured head 
mounted on and closing the top of said tube to 
define with said side walls a restricted annular 
discharge passage from a combustion zone around 
Said tube, an imperforate annular member mount 
ed on said base coaxially with said tube to de 
fine a Second and smaller combustion zone around 
the lower end of said tube, said member having a 
clearance with said tube providing a restricted 
Outlet, an annular apertured member fitting 
around said tube and supported by said dished 
portion to define a vaporizing space with which 
the lowermost tube apertures communicate, and 
means for supplying oil to said dished portion. 

3. An oil burning space heater comprising a 
housing having side walls and a base with a cen 
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6 
tral opening, a vertical apertured tube communi 
cating with said opening, an apertured head 
of enlarged diameter mounted on and closing the 
top of said tube to define With said side Walls a 
restricted annular discharge passage from a com 
bustion Zone around said tube, an imperforate 
annular member mounted on said base coaxially 
with said tube to define a second and smaller 
combustion Zone around the lower end of said 
tube, said annular member having a clearance 
with said tube providing a restricted outlet, a 
small apertured annular member encircling the 
base of said tube to define a vaporizing chamber 
communicating with said tube, and means for 
Supplying oil to said vaporizing chamber, 

4. An oil burning space heater comprising a 
housing having side walls and a bottom provided . 
with a central air intake opening, a vertical tube 
communicating With said Opening and having a 
plurality of longitudinal series of circumferen 
tially arranged apertures, an enlarged head 
mounted on said tube and cooperating With Said 
Side walls to define a combustion zone around said 
tube having a restricted annular outlet around 
Said head, means within Said Zone defining a sec 
ond Smaller combustion zone around the lower 
end of said tube having a restricted annular dis 
charge passage around said tube, means for feed 
ing oil into said Second Zone adjacent said tube, 
and an inverted apertured cup-shaped member 
fitting Snugly around the base of said tube and in 
communication with at least the lowermost series 
of tube apertures for vaporizing said oil and dis 
tributing said vapor uniformly around said tube. 
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