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This invention relates to combustion chambers 
of the general type commonly used in rockets 
and rocket craft. Such combustion chamber's 
are Supplied with combustion elements in liquid 
form and these combustion liquids Support con 
tinuous combustion. The highly-heated combus 
tion gases are rapidly ejected through an open 
conical rearward discharge nozzle. 

It is one innportant object of this invention to 
provide improved means for feeding fuel and 
oxidizing liquids to such a combustion chamber 
in concentric portions and for rapidly rotating 
each liquid portion as it is delivered into the 
combustion chamber through an axial and disc 
like nozzle, 
A further object of the invention is to provide 

a special construction to prevent freezing of the 
liquid fuel by a very cold oxidizing liquid, such 
as liquid oxygen. 
Supplemental means is also provided for Sup 

plying additional liquid fuel at the periphery Of 
the combustion chamber and for thereby cooling 
the side wall of Said chamber. This Supplemental 
means in the preferred form contemplates the 
use of a porous combustion chamber wall and 
the provision of an outer Wall or casing enclos 
ing a jacket Space about Said wall and to be 
supplied with the liquid oxidizer. 
The invention further relates to arrangements 

and combinations of parts which will be herein 
after described and more particularly pointed 
out in the appended claim. 

Preferred forms of the invention are shown 
in the accompanying drawing, in which 

Fig. 1 is a sectional side elevation of a combus 
tion chamber embodying this invention; 

Fig. 2 is an enlarged sectional side elevation 
of certain parts shown in Fig. 1; 

Fig. 3 is an enlarged sectional side elevation of 
additional parts shown in Fig. 1; and 

Fig. 4 is a detail Sectional plan view showing 
a modified combustion chamber wall construc 
tion. 

Referring to Figs. 1 to 3, a combustion chamber 
C is provided with an open rearward discharge 
nozzle N and with an end member positioned 
opposite the nozzle N. The end member 0 has 
a conical outward extension and a transverse 
plate 2 having a depressed middle portion 4. 
A plurality of concentric tubes 20 to 24 are 

provided for the admission of a liquid fuel and 
a liquid oxidizer to the combustion chamber C. 
The tube 20 is mounted at the center of the 
conical extension and the depressed portion 
4 and is rigidly supported thereby. 
The tubes 2 to 24 are concentrically mounted 
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Within the tube 20 and are secured in spaced re 
lation by radial vanes W. (Fig. 2). A spiral-ribbed 
rotator 3 is mounted in the passage P in the 
tube 24, and annular spiral-ribbed rotators 3 
and 32 are mounted in the annular passages P2 
and P3 between the tubes 29 and 2 and the tubes 
22 and 23 respectively. The rotators 30 and 3 
are of One hand and the rotator 32 is of the op 
posite hand. 
The passage P2 between the tubes 20 and 2 

is a Supply paSSage for a liquid oxidizer, as is 
also the passage P in the tube 24. The passage 
P3 between the tubes 22 and 23 is for the supply 
of a liquid fuel, as gasoline. The annular pas 
Sages between the tubes 2 and 22 and between 
the tubes 23 and 24 are air passages to protect 
the liquid fuel in the passage P3 from the ex 
tremely cold liquid oxidizer in the passages P 
and P2. 
The liquid oxidizer may be supplied direct from 

pump or Storage to the passage P, and may be 
Supplied to the Outer annular passage P2 through 
a feed pipe 35. The liquid fuel may be supplied 
to the passage P3 through a feed pipe 36. Both 
liquids are supplied under pressure. 
The inner end of the tube 20 is connected to 

the upper portion 40 of a distributor D which 
is in the form of a downwardly convex double 
hollow disc entirely open at its periphery. The 
outer or lower wall 43 of the double hollow disc 
or distributor D is held in position with respect 
to the upper portion 40 by cross pins 42 as illus 
trated in FigS. 1 and 2. The inner ends of the 
tubes 2 to 24 are expanded as shown in Fig. 2 
and extend into the space within the distribu 
tOr D. 
When liquid fuel and a liquid oxidizer are 

thus Supplied under pressure to the concentric 
paSSages P, P2 and P3, these liquids are directed 
forcibly downward and outward into the dis 
tributor D. The liquid fuel is rapidly rotated 
in one direction between inner and outer por 
tions of the liquid oxidizer which are rotating 
rapidly in the opposite direction. Very complete 
intermingling of the fuel and oxidizer is thus 
accomplished, and the thoroughly mixed com 
bustion liquids are ejected all around the fully 
open periphery of the distributor D. Any ordi 
nary igniter, Such as a spark-plug 44, may be 
provided to start combustion, 

It is usually necessary to cool the combustion 
chamber wall, and for this purpose additional liq 
luid fuel may be supplied through a pipe 50 (Fig. 
3) which communicates with an annular jacket 
Space S. This space in turnis connected to the 
chamber C through an annular slot 52. The slot 
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52 is directed downward, and the liquid fuel not 
only engages the burning combustion mixture de 
livered from the distributor D, but a portion of 
the liquid also flows downward along the cylin 
drical wall 60 of the chamber C and exerts a cool 
ing effect thereon. 
In the preferred construction, the wall 60 of 

the chamber C is formed of porous but non-com 
bustible material, and an outer casing 62 encloses 
an annular jacket space C2, to which space addi 
tional liquid oxidizer may be delivered through a 
feed pipe 63. This liquid oxidizer is commonly 
very cold and exerts an additional cooling effect 
on the wall 60. As the liquid oxidizer percolates 
through the porous wall 60, it completes combus 
tion of any liquid fuel Supplied through the pipe 
50 and particularly of that portion of said liquid 
fuel which flows downward along the inner Sur 
face of the wall. 
By the use of the feeding means above de 

scribed, very complete combustion is attained 
and the operation of the combustion chamber is 
Correspondingly effective and economical. 

In the modified construction shown in Fig. 4, 
the chamber wall 70 is of refractory material and 
is reenforced by an outer metal casing 7 l. The 
wall 70 is provided with inclined openings 72, to 
which additional liquid oxidizer is supplied 
through a feed pipe 74 and branch connections 
75. The inclined position of the feed openings 
72 causes the liquid oxidizer to enter the cham 
ber C2 in a more or less tangential direction, so 
that it will cool the wall and also effectively unite 
with the film of liquid fuel supplied through the 
slot 52. 

Having thus described the invention and the 
advantages thereof, it will be understood that the 
invention is not to be limited to the details here 
in disclosed, otherwise than as Set forth in the 
claim, but What is claimed is: 
In a combustion chamber for propulsive use 

and having an open rearward discharge nozzle, 
in combination, feeding means for two liquid 
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combustion elements comprising an axial mem 
ber providing an axial passage for a liquid oxi 
dizer, a tube surrounding said axial member and 
providing an intermediate passage for a liquid 
fuel, and an outer annular member Surrounding 
Said tube and providing an outer annular passage 
for additional liquid oxidizer, means in said tube 
and passages to rotate the fuel and oxidizer re 
Spectively in Opposite directions, Said axial men 
be and tube and Said tube and Outer annular 
member being separated to provide annular insul 
lating air spaces, and a double hollow and out 
wardly convex distributing disc being axially 
mounted on said outer annular member and With 
the Outer ends of said axial nernber and tube 
outwardly flanged and projecting into the annu 
lar space between the upper and lower portions 
of the distributing disc. With the combustible ma 
terial discharged peripherally of Said distribut 
ing disc. 

ESTHER C. GODDARD. 
Eacecutriac of the last will and testament of Robert 

H. Goddard, deceased. 
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