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1 Claim.

‘This invention relates to combustion chambers
used to provide rotational power in propulsion
apparatus, as in driving a propeller shaft. Such
combustion chambers are exposed to alr resistance
by travel in a circular path and also by opposing
the air stream when in flight,

It 1s the general object of the present invention '

to provide a construction by which air resistance
in flight may be greatly reduced for such combus-
tion chambers and by which air resistance from
rotation may be correspondingly reduced.

To the attainment of these general objects, a
plurality of combustion chambers are disposed in
& circumferential or annular series, and the
longitudinal axis of each separate combustion
chamber is curved along its circumferential path.
Furthermore, all of the combustion chambers are
enclosed in a single annular streamlined casing.

The invention further relates to arrangements
and combinations of parts which will be here-
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inafter described and more particularly pointed;

out in the appended claim.

A preferred form of the invention is shown in 4

the drawing, in which
Fig. 1 is a transverse sectional view of a pair

of the improved combustion chambers and their

supporting structure;

25

Fig. 2 is an axial section of the chambers and
the enclosing casing, taken along the line 2—2

in Fig. 1;

Fig. 3 ls an enlarged cross section. taken along
the line 3—3 in Fig. 1; and
. Fig. 4 Is an enlarged cross section, taken along

the line 4—4 in Fig. 2.

Referring to the drawing, two combustion
chambers C and C’ are shown mounted in an
annular streamlined casing 10. The chambers C
and C’ are longitudinally curved as shown in Fig,
1 and are provided with nozzles N and N’ so dis-
posed angularly that the combined chamber and
nozzle will be completely enclosed within the cas-
ing 10. Port openings I{ are provided for tan-
gential discharge of the combustion gases !rom
the chambers Cand C’. .

.+ Powerful and rapid rotation of the supporting
shaft {8 is thus attained,

Propellers may be mounted directly on the
shaft 15, or power may be taken off indirectly
for any desired purpose. For larger units, more
combustion chambers may be added in series or
in parallel..

The annular casing 10 is mounted on tubular
arms 28 which enclose feed pipes 22 for the com-~
bustion mixture and which may also enclose pipes
24 through which wires or other control devices
may be conducted to the combustion chambers.

The casing 10 preferably has the streamlined
section shown in Figs. 2 and 3 and is well adapted
to enclose the combustion chambers and to shield
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the chambers and nozzles from the air stream
produced by flight.

In order to reduce the air resistance of the
arms 20, a streamlined casing sleeve 40 is desir-
ably mounted on each arm 20 and is free to turn
thereon. When in flight, these sleeves assume
positions due to the combined effect of rotation:
and of the air stream, and the positions thus
automatically assumed are the positions of least
air resistance.

By the use of this invention, combustion cham-
bers may be effectively utilized directly for driv-
ing a propeller in an aircraft, and the air re-
sistance of the driving mechanism will be reduced
to a minimum.

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 rotatable shaft, a
coaxial hollow annular casing, means to support
said casing for rotation with said shaft but sub-
stantiaily spaced outward therefrom, the leading
portion of sard casing being substantially semi-
circular in radial cross section and the remaining
portion being rearwardly tapered for streamhin-
ing, a plurauty of comnustion chambers of cir-
cular cross section mounted in equally circume
ferentially spaced relation in the leading portion
of sa.w, Annwar casing and said chambers being
cufved longitudinaly to correspond to the cire
cumferential curvature of said annular casing,
said casing having spaced peripheral outer open-
ings and said combustion cnambers having rear-
ward discharge nozzies entirely enclosed in said
casing and angulariy disposed with respect to the
assoclated combustion ciiambers to tacuitate dis-
charge irom said nozzles through said peripheral
openings.

ESTHER C. GODDARD,
Executriz of the Last Wit and Testament of
Robert H, Goddard, Deceased.
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