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1

This invention relates to combustion - appa-
ratus in which the combustion chamber rotates
rapidly while in operation, and in which power
is generated by the reaction of the combustion
gases as they are discharged from the combus-
tion chamber. The apparatus may be used to
develop power directly by a turbine effect and
without change of locus of the apparatus, or it
may be used to develop an axial thrust and s
bodily transiation of the apparatus by discharge
of the combustion gases in one direction only and
substantially parallel to the axis of rotation.

Important features of the invention relate to
the provision of novel centrifugal means to de-
liver the various required liquids to the combus-
tion chamber, and to the provision of g novel
valve structure to control the flow of said liquids
and novel actuating mechanism for said valves.
I have aiso provided effective control means for
the combustion appearatus, which is responsive
both to changes in speed of rotation and to
changes in temperature of ignition.

I also provide means to insure safety from ex-
plosion under sil conditions and whether the
apparatius is in gperation or at rest. Other im-
portant features of the invention relate to im-
proved devices for cooling the combustion cham-
ber walls during the operation of the apparatus
and for rinsing the centrifugal chambers through
which a Hquid fuel and a liquid oxidizing are sup-
plied to the combustion chamber, said rinsing
oceurring either before or just after operation
* of the apparstus.

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

A preferred form of the apparatus is shown
in the drawings, in which

Fig. 1 is g sectional front elevation of my im-
proved combustion apparatus; )

Fig. 2 is an enlarged fragmentary view of a
portion of Fig. 1, partly in section;

Fig. 3 is a perspective view of a centrifugal
vane to be described;

Fig. 4 is a slde elevation thereof, looking in
the direction of the arrow 4 in Fig. 3;

Fig. 5 is a detail view of a portion of a com-
bustion chamber casing, looking in the direc-
tion of the arrow § in Fig. 1;

Fig. 6 is a sectional view, taken along the line
6—&6 in Fig. 5;

Fig. T is an enlarged partial front elevation
of a special sleeve valve structure, partly in sec-
tion;
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Fig. 8 is a front elevation of a sliding valve
member; ‘

Fig. 9 is an end elevation, looking in the direc-
tion of the arrow 9 in Fig. 8;

Fig. 10 is a partial perspective view of a spac-
ing member to be described;

Figs. 11 and 12 are detail sectional side eleva-
tions, taken along the lines fi—f§ and 12—i2
in Fig, 7 respectively;

Fig. 13 is a partial end elevation, looking in
direction of the arrow I3 in Fig. 7;

Fig. 14 is a diagram of a valve operating mecha-
nism and a control circuit therefor;

Fig. 15 is a sectional side elevation of the ro-
tating ‘combustion chamber, taken along the
lines- 515 in Fig. 1 but shown on a reduced
scale;

- Pig. 16 is a partial sectional front elevation of

" a modified sleeve valve eonstruction having spe-
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cial provision for heat insulation;

Fig. 17 is a side elevation of a centrifugal
speed-control device, looking in the direction of
the arrow 17 in Fig, 1; ) '

Fig. 18 is a diagram of an operating device
for a series of feed valves and a control circuit
therefor; .

Fig. 19 is an enlarged sectional plan view of g
thermostat device also shown in Fig. 18;

Fig. 20 is a diagrammatic view illustrating
the action of the combustion gases in develop-
ing power;

Fig. 21 is a similar view but shows a modifica-
tion of the structure shown in Fig. 20: and

Fig. 22 is an organization view of my inven-
tion.

Referring to the drawings, my improved com-
bustion apparatus comprises a rotating combus-
tion chamber C which is preferably of the oblate
spheroid section shown in Fig. 1 gnd which is
enclosed by a casing 30 provided with hub por-
tions 31 and 32 which are rotatably mounted in
anti-friction thrust bearings 33 and 34. These
thrust bearings not only rotatably support the
combustion chamber, but also resist any axial
expansion of the chamber due  to internal
pressure. .

A plurality of annular partition members 40 are
fixed within the combustion chamber casing 30
and coact with the combustion chamber walls
and with each other to define a series of cen-
trifugal compartments 44, 42, 43, 44 and 45.

In the usual operation of the apparatus, the
compartments 41 and 45 are supplied with water
to cool the inner surfaces of the casing 30. The
compartments 42 and 44 are supplied with gaso-
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line or other liquid fuel, and the middle com-
partment 43 is supplied with liquid oxygen. As

the apparatus is rapidly rotated, these various .

liquids are forced outward through a plurality
of holes near the periphery of each partition
member.

The holes 41 venting the compartments 41 and
45 are closely adjacent the inner side walls of
the casing 30 and provide films of water spread-
ing outward and thus protecting the casing walls
from excessive heat. Similar openings 48 in the
inwardly facing walls of the centrifugal com-
partments 42 and 44 direct sprays of gasoline
toward the center of the combustion chamber
C, and openings 49 in the walls of the middle
compartment 43 direct sprays of liquid oxygen
outward in the combustion chamber and in di-
rections designed to intersect the gasoline sprays
from the openings 48, so that the liquids will be
thoroughly intermingled.

It is desirable that the sprays should be rela-
tively widened circumferentially of the com-
partments 41 to 45, and I have found that this
widening effect may be cheaply and easily at-
tained as indicated in Figs. 5 and 6. The widen-
ing effect is produced by first forming the holes
47, 48 and 49 in the annular partition members
40, then notching the holes radially on the inner
side as indicated at 52 in Pigs. 5 and 6 and finally
notching the holes circumferentially at the outer
side as indicated at 54 in Figs. 5 and 6. These
notches may be conveniently produced by the
use of a suitable punch or chisel on the inner
and outer faces of the partition member 40. This
method of manufacture is much quicker and
cheaper than the provision of elongated narrow
slots around the peripheries of the partition
members. ‘

Each compartment 41 to 45 is preferably pro-
vided with a series of centrifugal vanes 55 (Figs.
3 and 4) which extend outward more or less rad-
ially in each compartment and which are curved
near their inner ends as indicated at 56 to pick
up liquids with a minimum amount of scatter-
ing.

The casing 30 is provided with a series of rear-
wardly inclined discharge openings 60 (¥igs. 1
and 15) through which the combustion gases may
pass outward into volute passages 6l and 62
(Figs. 15 and 20). These volute passages are
provided at their enlarged and rearward ends
with outwardly enlarged side ports or openings
63 and 64, through which openings the combus-
tion gases are delivered more or less axially but
in opposite directions, as clearly indicated in
Fig. 20. )

As the gases escape through the ports or open-
‘ings 63 and 64, they engage fixed turbine blades
66 (Figs. 1 and 20) and after passing between
these blades and being reversed in direction, they
engage additional turbine blades 68 mounted to
rotate with the combustion chamber. The fixed
blades 66 may be non-rotatably supported on any
convenient fixed structure, such as the frame 662
on the fixed support 66° (Fig. 1). Each set
of turbine blades 66 or 68 is closed at top
and bottom by the usual shroud rings 682 (Fig.
20), but is open at both sides. An outer cylin-
drical casing 69 encloses the volutes 61 and 62
and streamlines the rotating combustion appa-
ratus. :

For power development, the opposed discharge
arrangement of Fig, 20 is used. For axially
translative movement of the combustion appa-
ratus, the volutes may both discharge in the
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same direction and the movable blades 68 may
be omitted, The fixed blades in this case would
have straight axial discharge portions, as shown
at 68 in Fig. 21.

As the water spray from the openings 41 is rap-
idly dissipated as it flows outward, I make special
provision for cooling the peripheral portion of
the casing 30 which is highly heated and also
subject to strong centrifugal stresses. For this
purpose, I mount an annular jacket member 10
(Fig. 1) at each side of the outer portion of the
casing 30 and direct jets of water into the jacket
space through fixed nozzles T1. The injected
water moves outward under centrifugal force
within the jacket space and escapes through
cross passages 12 which communicate with the
extreme outer portion of the combustion cham-
ber C at points closely adjacent to the discharge
openings 60.

The space between the casing 30 and the
jacket casing 10 is preferably packed with metal-
lic fragments, such as aluminum or copper turn-
ings, which have a strong heat-conductive ac-
tion. Otherwise, steam would form adjacent the
outer wall of the casing 30, and the cooling water
would be kept away from the wall by the steam
and by centrifugal force.

The resilient nature of the metal turnings
causes them to maintain good thermal contact
with the casing 30 in spite of the natural out-
ward thrust of centrifugal force. The jacket
casings 70 and all associated parts except the
nozzle Tl are permanently mounted on the cas-
ing 30 and rotate therewith..

I will now describe the special sleeve valve con-
struction by which liquids are fed to the various
centrifugal compartments. The construction of
the outer sleeve valve is clearly shown in Figs, 7
and 8 and comprises a non-rotating annular
valve member 80 having an outer casing wall 8t
and an inner wall 82, which outer and inner
walls are joined at one end by a frustro-conical
end portion 83. Circumferential narrow slots or
ports 84 (Figs. 1 and 7) are formed in the conical
end portion 83 and deliver circumferentially ex-
tended flat sprays of water adjacent the part 85.
(Fig. 2) where the inner ends of two of the par-
tition members 40 are joined. At this point, the
annular surfaces of the part 85 are circumferen-
tially grooved as indicated in Fig. 2 to smoothly
receive and divert the sprays of water delivered
through the ports 84.

The flow of water through these ports 84 is
controlled by a hollow cylindrical sleeve valve
member 96 (Fig. 8) having a frusto-conical end
portion 91 and a port-closing band or conical seat
portion 92. At its opposite end, the sleeve valve
80 is provided with a plurality of elongated ports
94 associated with similar ports 95 in the fixed
outer casing wall 81 (Fig. 11).

A gdouble volute casing 97 (Fig. 11) is mounted
outside of the fixed casing wall 81 and is supplied
with water under pressure through a feed pipe
98. A spiral partition member or baffle plate 99
(Figs. 7 and 10) is mounted on the fixed inner
casing wall 82 and causes the water to approach
the ports 84 with a less pronounced current.

When the sleeve valve member 98 is moved
to the left as shown in Fig. 7, the ports 84 are
opened and water is allowed to flow through the
ports to the centrifugal compartment 41, where
the water is engaged by the centrifugal vanes 55
(Fig. 3) and is caused to rotate rapidly, thus de-
veloping a strong centrifugal force by which it is
ejected through the passages 41 to the combus-


















