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This invention relates to combustion chambers
as used in propulsion apparatus, and relates more
particularly to combustion chambers of the rotat-
ing type.

It is the general object of the present inven-
tion to provide improved means for rapidly rotat-
ing such combustion chambers.

To the attainment of this general object in
the preferred form, provision is made for utiliz-
ing a portion of the combustion gases in two
reactive stages. More specifically, the invention
contemplates the use of separate sets of fixed
and rotating turbine blades coacting with auxil-
iary reaction nozzles mounted on and rotating
with the combustion chamber.

The invention further relates to arrangements
and combinations of parts which will be here-
inafter described and more particularly pointed
out in the appended claim.

A preferred form of the invention is shown
in the drawing, in which

Fig. 1 is a perspective view of portions of a
rotating combustion chamber having this inven-
tion applied thereto;

Fig. 2 is an irregular transverse sectional view
of the apparatus shown in Fig. 1; '

Fig. 3 is a detail view of a portion of the com-~
bustion chamber wall, looking in the direction of
the arrow 3 in Fig. 2;

Fig. 4 is a detail sectional elevation, taken

- glong the line 4—4 in Fig. 3; and

Pig. 5 is a diagrammatic sectional plan view,
looking in the direction of the arrow 5 in Fig. 1.

Referring to the drawing, a combustion
chamber C is mounted to rotate about its longi-
tudinal axis, and combustion gases at relatively
high pressure are developed within the chamber
C in the usual manner, as shown generally in
the prior Goddard Patent No. 2,395,403, issued
Feb. 26, 1946.

A two-part volute manifold 10—1f1 is mounted
on the combustion chamber C and receives com-
bustion gases under pressure from the chamber
C through a series of peripheral outlets 12
(Fig. 3). These outlets are preferably formed
in outwardly displaced portions 14 of the cylin-
drical wall 15 (Figs. 3 and 4) of the combustion
chamber C.

The volute manifold portions 10 and (1 ter-
minate in auxiliary nozzles 20 and 24, each of
which is curved transversely with respect to the
manifold to discharge its combustion gases
against an adjacent series of turbine blades 24
or 25. The nozzle 20 is curved to the left, as
viewed in Fig. 1, and discharges against the

1 Claim. (CL 60—41)

10

15

30

35

40

43

50

the diametrically opposite nozzle
the right and discharges against

blades 24, while
21 is curved to
the blades 25.

Each set of blades 24 and 25 is mounted
between shroud rings 27 and 28 and the outer
rings 28 are rigidly supported in any convenient
manner, while the inner rings 27 have clearance
with respect to the rotating cylinder C.

A set of movable turbine blades 30 is mounted
on the cylinder C to rotate with the cylinder and
adjacent the fixed blades 24. These blades are
provided with an outer shroud ring 3f and an
inner shroud ring 32. A similar set of movable
blades 34 are mounted on the cylinder C to rotate
closely adjacent the fixed blades 25 previously
described.

The operation of the device is as follows:
Combustion gases under pressure are delivered
through the openings 12 to the volute manifolds
10 and 11 which rotate with the chamber C. The

-gases are discharged from these manifolds

through the auxiliary nozzles 20 and 21, which
divert the gases and discharge them more or
less parallel to the axis of the combustion cham-
ber C. ’

The discharged gases strike the fixed turbine
blades 24 and 25, producing a strong rotational
reaction, and the discharge of the nozzles 20
and 21 in opposite axial directions balances the
axial thrust. As the gases leave the fixed blades
24 and 25, they encounter the blades 30 and 34
which rotate with the chamber C. The speed
of rotation of the chamber C is thus further
increased by the reaction which then takes place
between the redirected gases and the movable
biades 30 and 34.- .

Operating as above set forth, the driving
mechanism herein shown rotates the combustion
chamber efficiently and at high speed by the
use of relatively simple devices, all parts of
which are fixed to the combustion chamber or
occupy fixed positions coaxial therewith.

Having thus described the invention and the
advantages thereof, it will be understood that the
invention is not to be limited to the details herein
disclosed, otherwise than as set forth in the
claim, but what is claimed is:

In propulsion apparatus, a rotatably mounted
combustion chamber, and driving means for
rotating said chamber comprising a two-part
manifold mounted on and encircling said cham-
ber, a pair of auxiliary nozzles rotating with
said chamber and manifold and spaced substan-
tially 180° apart and separately terminating the
two parts of said manifold and angularly posi-
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tioned {n discharge the combustion gases at sub-
stantial axially-inclined lateral angles, reversed
with respect to the plane of rotation of said
nozzles, & separate annular set of fixed turbine
blades mounted axtally adjacent the path of rota-~
tion of each nozzle outlet and coaxial with said
rotating chamber, said fixed blades receiving the
gases discharged by said nozzles and reacting

with said gases to rotate said chamber, and

ineans to supply combustion gases under pres-
sure from said chamber to said manifold, the
nozzles of each auxiliary pair discharging in
opposite axial directions and thereby balancing
the axial thrusts of said nozzles, and a separate
set of blades rotatable with said combustion
chamber being provided adjacent each set of
fixed blades and coacting therewith.
ESTHER C. GODDARD,
Ezxecutrix of the Last Will and Testament of
Robert H. Goddard, Deceased.
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