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This invention relates to chambers in which 
combustion is maintained by feeding coacting 
combustion liquids thereto. Such combustion 
liquids may be gasoline or some other liquid fuel, 
and liquid oxygen or some other liquid oxidizing 
agent. 

It is the general object of my invention to pro 
vide improved means for feeding a combustion 
liquid to a combustion chamber and for develop 
ing substantial pressure in said liquid in addition 
to the initial feeding pressure. 
A further object is to provide improved means 

for cooling exposed surfaces in a combustion 
chamber. 
I also provide means by which the velocity of 

the liquid may be substantially increased before 
combustion of any substantial part thereof and 
after the liquid has left the pipe through which 
it is supplied. I preferably accomplish such 
increase in velocity by initial combustion of a 
relatively small part of the liquid fuel. . 
My invention further relates to arrangements 

and combinations of parts which will be herein 
after described and more particularly pointed 
out in the appended claims. 
A preferred form of the invention is shown in 

the drawings, in which 
Fig. 1 is a partial sectional front elevation of 

my improved combustion chamber, taken along 
the line - in Fig. 2; 

Fig. 2 is a partial plan view, partly in section, 
and taken along the line 2-2 in Fig. 1; 

Fig. 3 is a partial bottom view, partly in Section 
and looking in the direction of the arrow 3 in 
Fig. 1; and 

Figs, 4 and 5 are detail sectional elevations, 
taken along the lines 4-6, and 5-5 in Figs. 
and 2 respectively. 

Referring to the drawings, I have shown a por 
tion of a combustion chamber C having a cylin 
drical side wall 0 and a convex upper end Wall 

. One of the combustion liquids, as gasoline, 
may be introduced tangentially through spaced 
nozzles 2 (Figs. 1 and 2) in the side wall 0, the 
nozzle construction preferably being as shown in 
Figs. 6 to 8 of my prior Patent No. 2,016,921 issued 
October 8, 1935. 
An inverted conical disc 20 having an attached 

supply tube 2 is secured in the upper end of the 
combustion chamber C, and the space 22 between 
the end wall and the disc 20 and tube 2 may 
be filled with any light heat-insulating material. 
A second conical disc 30 and a second tube 3 
are mounted in spaced relation below the disc 20 
and within the tube 2, and the outer edges of 
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2. 
the discs 20 and 30 are connected by an end wall 
33, also welded or otherwise secured to the wall 0. 
A second pair of flat or only slightly conical 

discs 40 and 4 are mounted below the discs 20 
and 30 and are held in spaced relation by an end 
wall 43. 
The discs 30 and 40 are somewhat widely spaced 

apart longitudinally of the chamber C to provide 
radial spaces S which are outwardly enlarged and 
with open outer ends and which are separated 
by partition walls 50, arranged in pairs and with 
each pair connected by an end wall 5 to provide 
a vertical enclosed passage 52 (Fig. 3) through 
the Space S and between the upper and outwardly 
expanding space Si and the corresponding lower 
space S2. The space S is enclosed between the 
discs 20 and 30 and the end wall 33, and the space 
S2 is enclosed between the discs 40 and 4 and 
the end wall 43. 

It will be understood that the discs 30 and 40 
are cut away between the walls 50 of each pair, 
as indicated in Fig. 4. It will also be noted that 
the walls 58 of each pair are relatively further 
apart toward the circumference of the discs 30 
and 40. Spacing partitions 60 may be provided between 
the upper discs 20 and 30 for additional support, 
and these partitions 60 may have perforations 6 
(Fig. 5) to provide circumferential communica 
tion. Similar perforated partitions 65 may be 
provided between the lower discs 40 and 4. The 
lower discs 40 and 4 have upturned inner edges 
4.0a and 4a, which edges are spaced apart to 
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provide an annular orifice TO (Fig. 1) forming an 
inlet to the Space S. . 
A tube 7 is mounted within the tubes 2 and 

3 , previously described, and may be spaced from 
the tube 3 by heat-insulating material T2. 
A streamlined spreader 4 is mounted on a 

spider 75 at the lower end of the tube 7 and 
coacts with the tube 7 to provide an annular 
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orifice 6 for additional gasoline or other liquid 
fuel fed through the pipel, said orifice forming 
an inlet to the space S. The spreader 74 also 
coacts with the upturned edge 4d of the disc 4 
to provide an inner annular orifice 77, adjacent 
the orifice 70 previously described. 

It will be noted that the lower discs 40 and 4 
are of less outside diameter than the chamber C, 
thus providing an open annular and longitudi 
nally extending passage 80 from the spaces S to 
the combustion chamber C. - 
The in proved feeding apparatus above de 

scribed functions as follows: 
Assuming that liquid oxygen is supplied under 



3 
light feeding pressure to the annular passage 82 
between the tubes 2 and 3, the oxygen will 
spread outward in the space S, under induced 
pressure to be described, and will then flow down 
ward through the vertical passages 52 of the pairs 
of partitions or walls 50 to the lower space S2, 
in which space it will flow inward toward the 
annular orifice 0. 
At this point the stream of liquid oxygen is 

joined by a relatively small supply of gasoline or 
other liquid fuel, delivered under light pressure 
through the pipe T and through the annular 
orifice T6. This gasoline is ignited and combines 
with a small portion of the oxygen to produce a 
considerable volume of combustion gases which 
flow rapidly outward through the spaces S and 
carry with them the major part of the liquid 
OXygen. 
At the open outer ends of the spaces S this 

mass of liquid oxygen, more or less vaporized by 
the combustion gases, encounters the main supply 
of gasoline or other liquid fuel delivered through 
the tangential nozzles. 2. After intermingling 
therewith, the resulting fiuid mixture flows down 
ward through the outer annular passage 80 to the 
combustion chamber C adjacent the chamber 
wall 10, thus providing a cooling film for said 
Wall. 
Combustion then takes place and a small 

amount of the combustion gases from the cham 
ber C are drawn upward as flame through the 
annular opening T 7 between the spreader 4 and 
the inner edge 41a of the lower disc 4. This 
hot flame helps to maintain combustion of the 
small amount of gasoline entering through the 
port orifice 76 as it mingles with the relatively 
large amount of oxygen in the Spaces S. 
The streams of liquids supplied through the an 

nular port orifices 70 and 76 create a relatively 
low pressure area adjacent the inner and lower 
port orifice 77, which draws the small igniting 
fame through the orifice 77 and also prevents 
back flow of any of the combustion liquids there 
through. 

It will be noted that the discs 20, 30, 40 and 4 
are all jacketed and cooled by the liquid oxygen 
passing through the spaces S and S2. This is 
an important advantage, as the disc is exposed 
to the high temperature in the combustion chan 
ber C, and the discs 30 and 40 are exposed to the 
high temperature in the spaces S, occasioned by 
the hot combustion gases passing outward there 
through. 
The partial combustion in the spaces S and the 

resultant expansion of the combustion gases pro 
duces high outward velocities in the spaces S and 
at the annular passage 80 and corresponding in 
duced high velocities in the spaces S and S2 
between the discs of each pair. The outward 
enlargement of the vertical passages 52 cause 
more uniform flow of liquid from the Space S to 
the space S2. 
The liquid oxygen is carried through the Spaces 

s by the combustion gases at such high speed that 
evaporation of the oxygen and condensation of 
the combustion products has no time to take 
place. Otherwise little pressure would be devel 
Oped. 
very high impact speeds are thus provided 

by my invention, without the use of high initial 
feeding pressure. This high impact speed pro 
duces very effective intermingling of the liquids 
and correspondingly complete combustion. 
Having thus described my invention and the 

advantages thereof, I do not wish to be limited 
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to the details herein disclosed, otherwise than as 
set forth in the claims, but what I claim is: 

1. In a combustion apparatus, means forming 
a combustion chamber having an end wall, means 
forming an entrance passage adjacent the cham 
ber axis for a combustion liquid, a hollow double 
disc communicating near its center with said 
passage and closed around its outer edge portion, 
a second hollow double disc also closed about its 
outer edge portion and having an annular port 
orifice at its middle portion, hollow partition 
members fixed between said discs and connecting 
the hollow interiors of said discs and maintain 
ing said discs in axially aligned but substantially 
separated fixed relation, and means to supply a 
coacting combustion liquid to said first liquid 
adjacent said annular port orifice. 

2. The combination in a combustion apparatus 
as set forth in claim 1, in which the hollow par 
titions are radially disposed and increase out 
wardly in circumferential width. 

3. The combination in a combustion apparatus 
as set forth in claim 1, in which means is pro 
vided to introduce an igniting flame to the mixed 
liquids at said annular port orifice. 

4. The combination in a combustion apparatus 
as set forth in claim 1, in which the upper and 
lower members of each hollow double disc are 
held in fixed spaced relation by a plurality of 
radially disposed and transversely perforated par 
tition elements. 

5. In a combustion apparatus, means forming 
a combustion chamber having a substantially 
cylindrical outer wall, means to supply a combus 
tion liquid entering tangentially at said outer 
wall, means to supply a coacting combustion liquid 
adjacent the axis of said chamber, and distribut 
ing means including a plurality of radial passages 
through which said second liquid is projected 
against said outer wall at high radial outward 
velocity whereby said two liquids are intimately 
intermingled and said radial passages expanding 
substantially outward both in width and height. 

6. In a combustion apparatus, means forming 
a combustion chamber enclosed at least in part 
by a surface of revolution, separate means to sup 
ply liquid fuel and a liquid Oxidizing agent ad 
jacent the axis of said chamber, distributing 
means including a plurality of expanding delivery 
passages for said liquids, and structure defining 
two adjacent annular concentric port orifices po 
sitioned at the inner ends of Said radial passages 
and from which adjacent orifices said liquids are 
simultaneously discharged and intermingled, and 
means to conduct said two liquids to said concen 
tric orifices. . 

7. The combination in a combustion apparatus 
as set forth in claim. 6, in which a third port 
orifice is provided adjacent the first two orifices, 
which third orifice communicates with the body 
of the combustion chamber and delivers a rela 
tively small portion of hot combustion gases to 
the intermingling liquids. 

8. In a combustion apparatus, means forming 
a combustion chamber enclosed at least in part 
by a surface of revolution, means to supply liquid 
oxygen and a portion of a liquid fuel to Said 
chamber adjacent the axis of said chamber, means 
to intermingle said liquids and to conduct the 
intermingled liquids radially outward at high 
speed and against the combustion chamber wall, 

s 

and means to supply additional liquid fuel at the 
zone of impact of said intermingled liquids with 
said wall. 

9. In a combustion apparatus, means forming 
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a. combustion chamber enclosed at least in part 
by a surface of revolution, structure in said 
chamber, defining an annular orifice, adjacent 
the axis of said chamber, means to supply liquid 
fuel to Said urifice, structure in said chamber de 
fining a second concentric and adjacent annular 
Orifice, means to supply a liquid oxidizing agent 
to said second orifice, structure defining a third 
concentric and adjacent annular orifice through 
which an igniting flame is drawn from said cham 
ber, and a fixed axial spreader having portions in 
tegral with said orifice-defining structures, a 
streamlined lower surface of said spreader form 
ing one side of said third orifice and a stream 
lined upper surface of said spreader forming one 
side of said first-mentioned orifice. 

10. In a combustion apparatus, means form 
ing a combustion chamber enclosed at least in 
part by a surface of revolution, structure in said 
chamber, defining an annular orifice adjacent 
the axis of said chamber, means to supply liquid 
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fuel to said orifice, structure in said chamber de 
fining a second concentric and adjacent annular 
orifice, means to supply a liquid oxidizing agent to 
said second orifice, structure defining a third 
Concentric and adjacent annular orifice through 
which an igniting flame is drawn from said cham 
ber, and distributing means including walls form 
ing a plurality of expanding delivery passages in 
which said liquids are intermingled, said igniting 
flame being drawn into said delivery passages by 
the jet action of said liquids as they emerge fro 
said first two orifices. . 

11. In a combustion apparatus, means forming 
a combustion chamber, means to supply a com 
bustion liquid to said chamber adjacent the axis 
thereof and at a relatively low initial entrance 
Velocity, means to supply a coacting combustion 
liquid to said chamber and to intermingle por 
tions of said liquids adjacent the axis of the 
chamber, means forming directive passages for 
the combustion liquids and gases and leading out 
Wardly from said last-named means, and means 
to introduce a relatively small portion of hot com 
bustion gases from within the combustion cham 
ber into the intermingled combustion liquids to 
sustain preliminary combustion of said inter 
ningled portions, the combustion gases thus 
produced increasing the velocity of the outward 
travel of any portion of said first liquid remain 
ing in said outwardly directive passages substan 
tially above its low initial velocity. 

12. In a combustion apparatus, means forming 
a combustion chamber having a substantially 
cylindrical outer wall, means to supply a com 
bustion liquid entering tangentially at said outer 
wall, means to supply a second and coacting com 
bustion liquid entering adjacent the axis of said. 
chamber, structure defining a plurality of out 
wardly expanding radial directive passages, and 
means to cause preliminary combustion to take 
place adjacent the inner ends of said radial pas 
Sages, the outflow of the combustion gases thus 
produced by preliminary combustion inducing 
outflow of the unconsumed part of said second 
liquid through said plurality of radial directive 
passages and against said outer wall at high 

25 

6 
locity, means to supply a second and coaching 
combustion liquid adjacent the axis of said 
chamber, hollow walls within said chamber form 
ing converging passages with constricted inner 
end orifices and through which constricted ori 
fices said first liquid is fed to and mixed with 
said second combustion liquid after said first 
liquid has passed toward the chamber axis 
through said converging passages, and means 
to introduce a small portion of hot combustion 
gases from the combustion chamber to said mixed 
liquids to cause preliminary, combustion of a 
small vaporized portion of said mixed liquids to 
take place adjacent the constricted inner ends of 
said converging passages. 

14. In a combustion apparatus, means form 
ing a combustion chamber having a substantially 
cylindrical outer wall, means to supply a portion 
of a first combustion liquid axially to said cham 
ber, means to supply, the major part of said first 
combustion liquid tangentially at said outer Wall, 
means to supply a second and coacting combus 
tion liquid to said chamber at a relatively low 
initial entrance velocity, hollow walls within said 
chamber forming converging passages with con 
stricted inner end. Orifices and through which 
constricted orifices said second liquid is supplied 
and intimately intermingled with said first liquid 
after travelling toward the axis of said combus 
tion chamber through said converging passages, 
means to introduce a small portion of hot COIn 
bustion gases from the combustion chamber to 
said mixed liquids to raise the temperature and 
vaporize said mixed liquids adjacent said axis and 
to cause preliminary combustion of a vaporized 
part of the axially delivered portion of said first 
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radial outward velocity and said two combustion 
liquids being thereby intimately intermingled at 
said outer Wall. 

13. In a combustion apparatus, means form 
ing a combustion chamber having a longitudinal 
axis, means to supply a combustion liquid to said 
chamber at a relatively low initial entrance ve 

70 

combustion liquid with a small vaporized portion 
of said second and coacting combustion liquid to 
take place adjacent the constricted inner ends of 
said passages, and means to direct the combus 
tion gases thus produced outward to said outer . 
wall at the locus of tangential introduction of 
said first liquid, and such outflow of combustion 
gases substantially increasing the outward veloc 
ity of the unvaporized portion of said second liq 
uid above its initial entrance velocity. . . . 
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