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T o all whom it may concern:

Be it known that I, Rurus E. Mivrer, a
citizen of the United States, residing at
Pocono Pines, in the county of Monroe and
State of Pennsylvania, have invented cer-
tain new and useful Improvements in
Rotary Internal-Combustion Engines, of
which the following is a specification.

This invention relates to internal combus-
tion engines of the rotary type, and an ob-
ject of the invention is to provide a rotary
engine wherein there will be substantially a
continuous application of power to the
power or operating shaft thereof, during
operation of the engine, resulting in the ob-
taining of a maximum efficiency of the en-
gine and eliminating the momentum or idle,

revolutions or partial revolutions, of the

power shaft.

Another object of the invention is to pro- .

vide a rotary engine which will accomplish
the above object by the employment of a
minimum number of cylinders, the engine
comprising four cylinders rotatable about a
fixed axis and connected to the power shaft
of the engine, each of said cylinders having
three power or explosion cycles upon each
revolution of the power shaft, the power
cycles of the cylinders being successive,
whereby one of the cylinders will always be
on a power stroke or cycle.

A further object of the invention is to
provide a rotary internal combustion engine
as specified wherein the cylinders are con-
nected directly to the power shaft, and are
movable relative to the piston during the
power cycle, the said piston being supported
from the power shaft and held against back-
ward motion during explosion of the ex-
plosion or power cycle by movable spring
actuated abutments which are carried by the
stator of the engine and spring behind the
connecting rods of the pistons at the proper
predetermined times during each revolution
of the cylinder about the axis of the power
shaft; and also to provide cams which en-
gage the supporting arms of the pistons and
force the pistons into their respective cylin-
ders during the compression and exhaust

cycle, the said pistons and cylinders being’

coupled in opposed pairs, whereby when one
cylinder is moving under explosion of fuel
therein, it will move the other cylinder of
the pair to draw a charge of fuel therein.
Further objects of the invention are: to

provide a novel valve actuating mechanism
for the engine, comprising an annulus or
ring carried by the stator of the engine and
having cam enlargements at circumferen-
tially spaced intervals, which enlargements
operate pivotally mounted valve operated
levers at predetermined times during each
revolution of the rotor of the engine to con-
trol the inlet and exhaust of fuel into and
from the cylinder and also to provide a
plurality of passageways in the power shaft
and cylinder supporting arm, having<com-
munication with a suitable supply source
and the interior of the water jackets of the
cylinders, to permit circulation of water or
an analogous cooling medium about the
cylinders.

Other objects of the invention will ap-
pear in the following detailed description
taken in connection with the accompanying
drawings, forming a part of this specifica-
tion and in which drawings:

Figure 1 is a side elevation of the im-
proved rotary engine.

Fig. 2 is a vertical section through the
engine.

Fig. 38 is a longitudinal vertical section
through the engine, taken on the line 3—3
of Fig. 2. :

Fig. 4 is a diagrammatic view illustrat-
ing the cycle of operation of the respective
cyliniders and pistons of the engine.

Fig. 5 is a fragmentary cross section
through the power shaft of the engine illus-
trating the water inlet and outlet ports or
passageways therein, and

Fig. 6 is a diagrammatic view of the igni-
tion system of the engine. i

- Referring more particularly to the draw-
ings, A generically indicates stator struc-
tures of the engine, while the rotor structure
is generically indicated by the letter B. The
stator structure includes a plurality of bear-
ing members 1 which may be attached to any
suitable permanent support and also bear-
ings 2, attached to the permanent support,
and which latter bearings have supporting
arms 3 formed thereon, and radiating from
the bearing boxes 4 of the said bearing
structures 2. The arms 3 are attached at
their outer ends to the outer circular shells
5 of the stator structure, in which are
mounted the rings or annuli 6’. As shown
in Figs. 1 and 3 of the drawings, there are
two of the annuli 6’ and circular or ring cas-
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ings 5, one being provided for each unit of
the engine and in specifically describing the
engine structure only one unit will be re-
ferred to, but it is to be understood that both
the units are identical in construction.

The bearing boxes of the bearings 1 and 2
rotatably support the power shaft 5 which
forms a part of the rotor structure B. A
shaft 5 has webs 6 and 7 radiating there-
from, at diametrically opposed points and
these webs 6 and 7 have cylinders 8 and 9 at-
tached to their outer ends, respectively, the
cylinders 8 and 9 are provided with the usual
form of water jackets 10, the inlet and out-
let of the cooling liquid thereto being
through passageways 11 and 12 formed in
the edge portions of the webs 6 and 7. These
passageways 11 and 12 may be formed by
pipes, which are attached to the outer sur-
faces of the water jackets 10 and are thread-
ed or otherwise suitably connected to the
shaft 5. The shaft 5 is provided with longi-
tudinally extending passageways, arranged
in an outer circle 13, and an inner circle 14.
The .passages 13 have communication with
the inlet pipe 11 of the cooling liquid circu-
lating system of the cylinders 8 and they
open out through the shouldered end 16 of
the shaft 5 into a compartment 17 formed in
a sultable passage 18 supported by one of
the bearing structures 1. This compartment
17 has communication, through a pipe 19
with a suitable supply source, which may be
an ordinary radiator, pump, or other ap-
proved structure for supplying water or an
analogous cooling fluid to the compartment
17 for passage through the cooling system
of the cylinder. The reduced portion 20 of
the shatt 5 which extends outwardly of the
shoulder 16 thereon projects into a compart-

ment 21 formed in the casting 18 and the
-passageways 14 open into this compartment

21, having outlet from the compartment
through a suitable outlet pipe 22. Thus the
water or analogous cooling fluid circulating
the motor is separated after its passage
through the cooling system from the cooling
fluid just entering the cooling system, per-
mitting of the efficient cooling of the cylin-
ders 8 during operation of the engine.

Hach of the cylinders 8 and 9 are provided
with the usual inlet ports 28 and exhaust
ports 24, the passage of fuel through the
said ports being controlled by the valves 25,
the stems 26 of which ave projected ont-
wardly through the cylinder and are con-
nected to levers 27. The levers 27 are piv-
otally supported, by arms 28, formed upon
the cylinder structure, and they have rollers
29 rotatably supported by their free ends,

the said rollers riding over the periphery of

a ring 30, which is supported by lateral pro-
jections or extensions 31 formed upon the
radial bracing arms 8. The ring 80, and a
ring 82 which is supported by radiating

1,380,404

arms 33 carried by one of the bearing struc-
tures 1. The rings 30 and 32 have cam en-
largements 34 formed upon their peripheries,
which when the rollers 29 engage and ride
thereover, operate the exhaust valve 24 and
inlet valve 23 respectively for controlling
the exhaust from and inlet into of fuel.

The inlet openings 23 of the cylinders 8
and 9 have communication, through mani-
folds 85 with an annular or ring-like mani-
fold 36 which is mounted about the shaft 5.
The ring-like manifold 86 has communica-
tion through a plurality of openings 37 with
the angularly disposed portions of the mani-
fold 35, to permit the flow of the combusti-
ble fuel from the ring-like manifold 36 into

70

75

80

the manifold 35 for transmission into the

cylinder when the valves 25 of the inlet
openings 23 are forced open by the engage-
ment of the rollers 29 with the cam exten-
sions 34 of the ring 32. The angular exten-
sions 38 of the manifold 35 are carried by
the shaft 5 and are rotatable therewith, and
bearing rings 39 are provided between the
manifold extensions 38 and the circular
manifold 36, the said bearing rings includ-
ing the gaskets indicated at 40 to prevent the
escape of any, of the fuel between the exten-
sions 38 and manifolds 36 during operation
of the engine. A carbureter 40 of any ap-
proved construction is connected to the
manifold 36 and is adapted to have connec-
tion with any suitable fuel supply source.
Pistons 41 and 42 are mounted for recip-
rocatory movement in the cylinders 8 and 9
respectively, and the coupling rods 43 and 44
of the said pistons are pivotally connected at
their outer ends to arms 45 and 46. These
arms 45 and 46 have their inner ends con-
nected to a ring 47 which is rotatably
mounted upon the shaft 5, thereby mount-
ing the pistons for relative movement with
respect to the cylinders, while the cylin-
ders are mounted for movement with re-
spect to the pistons, through their direct
connection with the power shafts 5. The
arms 45 and 46 have abutment extensions 48
formed upon their ends outwardly of their
pivotal connection with the connecting rod
or arm 43 and 44 of the pistons. These
abutment extensions 48 are adapted for en-
gagement against movable abutment mem-
bers 49 carried by the ring 6 of the stator
structure. The movable abutment members
49 arve substantially in the form of pawls, be-
ing pivotally supported by the stator rings
6 as shown at 50 and having extensions 51
which are engaged by springs 52, that are
carried by the ring 6, the action of which

springs are to force the head or shouldered
end of the abutment members inwardly of

the inner circumference of the ring 6, as
clearly shown in Fig. 2 of the drawings..
The ends-of the movable abutment 49 which
are urged outwardly by the springs 72 are
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provided with shoulders 53 adapted to be en-
gaged by the flat sides of the abutment ex-
tension 48, and if it is so desired, cushion-
ing springs 54 may be provided to cushion
the engagement of the said abutment exten-
sion with the movable abutment 49.

The ring 6 is mounted for limited rotary
movement with respect to the shell 5, and is
supported within the said shell by suitable
bearing rollers 16. A shaft 61 is supported
by the shell 5 of the stator A, and -it has
a cam enlargement 62 formed thereon which
engages a pawl or radial extension 63 car-
ried by the ring 6. A pinion 64 is carried
by the shaft 61 which meshes with a gear
656 mounted upon the shaft 5. This connec-
tion between the ring 6 and the shaft 5 is es-
tablished to cause a slight rotary movement
of the shell 5 at predetermined times dur-
ing the rotation of the main drive shaft 5,
to move the shoulder 53 of one of the piv-
oted abutments 49 into engagement with the

“flat surface of the abutment extension 48

adjacent thereto, to prevent this abutment
extension from being forced sharply and
quickly against the shoulder 53 upon the
explosion of the fuel within the cylinder.
The cylinders 8 and 9 are coupled in an

opposed pair as are also the pistons 41 and’

42, and in the operation of the engine, when
the cylinder 8 is in a power or explosion
cycle, the cylinder 9 is in its intake cycle,

which positions are shown in Fig. 2 of.

the drawings, and in solid lines in Fig. 4
of the drawings. The movable or pivotal
abutments 49 are positioned at predeter-
mined places about the inner circumference
of the ring 6, so that the shoulders 53 there-
of will be engaged by the extensions 48 on
either of the arms 45 or 46 immediately

. prior to the explosion of the-gas or fuel

45

within the cylinders, and thus the pistons
will be held against backward motion at
both the power or explosive cycle and the in-
take cycle of each of the cylinder structures.
Upon the explosion of fuel within the cylin-
der 8, which is shown in Fig. 2 in its posi-

_ tion for the exploding of the fuel, the force

50
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thereof will move the cylinder 8 toward the
left, the pistons 41 acting as a cylinder head
or abutment, it being held stationary by the
engagement of the abutment extengion 48
with the shoulder 53, and this forcing to the
left of the cylinder 8 will force a companion
cylinder 9 of the pair upwardly or to the
right, creating a suction for drawing a new
supply of the volatile fuel into this cylin-
der 9, wherein it is compressed by the pis-
tons 42. The  fuel, after compressed, is
ignited through the medium of an ordinary
spark plug 66, as employed in internal com-
bustion engines, and the sparking or passing
of the current through the said spark plug
is controlled through the medium of a dis-
tributer 67, and distributer rings 68 and 69.

‘this cylinder off its piston 41.

g

The distributer ring 68 is constructed of in-
sulating material and is mounted about the
extension 38 of the manifolds 35 as clearly
shown in Fig. 3 of the drawings, and it car-
ries a pair of spaced rings 70 and 71, of con-
ductive material with which springs 72 and
73 respectively engage. These rings 70 and
71 have connection, through suitable con-

_ductors, with the spark plug 66 of the cylin-

der structures 8 and 9. The distributing
mechanism 67 is interposed in a circuit be-
tween the brushes 72 and 73 and any suitable
supply source such as a storage battery T4
indicated in the diagram in Fig. 6. The dis-
tributer 67 is arranged to control the pas-
sage of currents to the respective spark
plugs 66 to properly time the explosion of
the gases therein, as is ordinary in internal
combustion engine structures.

The movement of the cylinder 8, under
the force of the explosive fuel therein moves
However,
the said piston is moved relative to the cyl-
linder and toward the head of the said cyl-
inder immediately after the completing of

the power or explosion cycle, of the cylin--

der structure 8, to exhaust the burnt or
used gases therefrom. This movement of
the piston 41 into the cylinder 8 is provided
by a cam 75, which engages a roller 76 car-
ried by the supporting arm 45. The cam 75
is keyed upon a sub shaft 77, which shaft
has a pinion 78 mounted thereon which
meshes with the internal gear teeth 79
formed upon the rings 30. The shaft 77 is
supported by arms 80 which are in turn
connected to the web 6, thereby connecting
the shaft 77 and cam 75 for rotation about
the power shaft 5 as an axis, and with rota-
tion of the cylinders about the axis of the
power shaft. ‘ '

‘The cam 75 is timed or shaped, so that
upon the completing of the power or explo-
sion cycle of the cylindér 8 1t will force the
arm 45 forwardly rotating it about the shaft

.5 and force the piston 41 into the cylinder

8, forcing the spent gases or fuel out
through the exhaust port 24 of the cylinder,
the valves 25 which control said ports be-
ing opened by engagement of the rollers 29
with one of the cam enlargements 34 upon
the ring 80. The spent gases exhaust
through the exhaust manifold 81 into an
exhaust drum 82. The drum 82 is supported
from one of the bearings 2 and is stationary,
it being provided with a circular slot or
opening through which the exhaust mani-
folds 81 of the .cylinders 8 and 9 extend.
These exhaust manifolds have inner and

- outer rings 82 and 83 formed thereon, which

outer rings engage against the outer sur-
faces of the inner sides of the drum 82
while the inner rings 84 are spaced from
the inner surfaces of the inner sides of the

drum 82, Stuffing box rings or gaskets 85
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are positioned between the facing surfaces
of the inner rings 84 and the inner surface
of the inner side of ‘the drum 82, as clearly
shown in Fig. 3 of the drawmfrs, to prevent
the escape of the exhaust gases out of the
drum through the circular slots therein.
The gas exhausts from the drum 82 through
a suitable exhaust pipe 86.

The cam 75 forcing the piston 41 into the
cylinder 8 during the exhaust cycle of the
cylinder 8 will, owing to the fact that the
arms 45 and 46 are connected, to the rings
47 force the piston 42 into the cylinder 9
for compressing the fuel which has been

> previously admitted into the cylinder 9

upon suction or intake movement or cycle of
the said cylinder.

Thus it will be seen that during the ex-
plosion and intake cycles of each of the cyl-
inder or engine structures of the opposed
pairs, the pistons will be held stationary
while the cylinders will move relative there-
to, and during the exhaust and compression
cycles, the pistons will be moved into the
cylinders and relative thereto.

The entire mechanism is timed, so that
there will be three explosions in each cylin-
der during each revolution of the power
shafts 5 as shown diagrammatically in Fig.
4 of the drawings, and thus, with four cyl-
inders, there will be twelve explosion strokes
upon each revolution of the power shaft
and since there will be twelve distinct
cycles of operation of the cylinders, upon
each revolution it will be seen that there is
a power stroke upon or within.one of the
cylinder structures at- all times, resulting in
substantially the continuous exertion of
power and {ransmission thereof to the
shaft 5,

The distributer 67, may be supported,
from one of the radial brace bars 3 by a
suitable supporting and bearing structure
90, as shown in Fig. 3 of the drawings, and
it may be operated from the shaft 5 through
the medium of the gears 91 and 92 and
beveled or miter gears 94, the necessary con-
ductor, indicated at 95, which extends from
the distributer 67 through the rings 68 and
69 being supported upon the stator rings 5
of one of the units of the engine.

The periphery of the cam 75 is cut away
slightly as shown at 96, so that the force or
impact of the exploding fuel within the
cylinders will not affect the cams, or in
other words, so that the said force of im-
pact will be borne by the abutment extension
48 and movable abutment 49, and will not be
transmitted to the cam and its shaft 77.

Summing up, generically the operation of
the 1mproved rotary engine is as follows:

The cylinders are coupled in opposed pairs
for rotation with the power shaft 5 while the
pistons are also connected in opposed pairs
for relative movement with respect to the

1,380,404

cylinders and upon the explosion of a charge
of fuel or gas in one cylinder, the cylinder
is forced away from the piston, the piston
acting as an abutment for the impact of the
exploding force, and being held stationary
by the engagement of the abutment exten-
sion 48 with the shoulder 53 and the movable
abutment 49. During the movement of one
piston of each pair under the explosive force,
1t will move the other piston for snuffing a
charge of fuel thereinto, the cam extension
34 bemg arranged to opemte the inlet valve
of the said plston at such times. Upon the
completing OL the explosion or power cycle
or stroke of the cylinder, the cam 75 will
come into operative or active relation with
the piston carrying arm and force the same
pistons into the cylinders during the exhaust-
g cycle or stroke of the pistons for forcing
the spent gas or fuel out of the cylinders
through the exhaust and preparing it for the
inlet of fuel upon the inlet or suction move-
ment of the cylinder under action by the ex-
ploding of a charge of fuel in the companion
cyhnder of the pair.
ments 49 are pivotally mounted and have
their portions which project inwardly of the
inner periphery 6 inclined so as to allow the
abutment 48, to ride thereover until they
have passed the shoulders 53 thereon, at
which time the movable abutment will swm(r
outwardly under action of the springs 52, to
present the shoulders 53 for engagement with
the abutment extension 48. To prevent
separating movement of the abutment exten-
sion 48 and the shoulder 53 prior to the
exerting of the explosive foree, of the gas

against the pisten 41, the cam extensmn or-

enlar’ﬁement 62 on the shaft 61 is provided,
which enlargement engages the member 63
will move the ring 6 of the stator structure
8 a very short distance, compensating for
the short space of time between the passing
of the abutment 48 over the shoulder 53 and
the exerting of the force of the exploding
gas against the piston, thereby eliminating
the backward movement of the abutment 48
against the movable abutment 49.

Changes in details may be made without
departing from the spirit of the invention,
but;

I claim:

1. In a rotary engine, the combination, of
a power shaft, cyhnders connected to said
power shaft for rotation therewith, pistons
supported from the power shaft for relative
movement with respect to the cylinder, and
stationary means for helding the piston from
backward motion.

2. In a rotary engine, a rotor comprising
a power shaft, cyhnders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, caid cylinders and
pistons mounted for relative movement,
means controlling the inlet and exhaust into

The movable abut-
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and from said cylinders, and stationary
means for holding the piston from backward
motion.

3. In a.rotary engine, a rotor comprising

a power shaft, cylinders connected for rota- -

tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, and movable abutments carried by
said stator for arresting the backward mo-
tion of the pistons during the explosion of
fuel in the cylinders.

4. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting the backward motion of
the pistons during the explosion of fuel in
the cylinders, and stationary means for con-
trolling the inlet and exhaust of fuel to and
from said cylinders.

‘5. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with said power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting movement of the pistons
during the explosion of fuel in the cylinders,
and means for moving said stator a limited
distance upon active participation of one of
said abutments in the piston.

6. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with said power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, and
spaced means for arresting backward motion
of the pistons during the inlet of fuel into
the cylinders.

7. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting movement of the pistons
during the explosion of fuel’in the cylinders,
and spaced means for arresting backward

motion of the pistons during the inlet of

fuel into the cylinders. .

8. In a rotary engine, the combination,
of a rotor comprising a power shaft, eylin-
ders connected for rotation with the power
shaft, pistons supported from said power
shaft, said cylinders and pistons mounted
for relative movement, spaced apart one way
operating means for arresting backward mo-
tion of the pistons during the explosion of
fuel in the cylinders, and means for arrest-
ing movement of the pistons during the inlet
of fuel into the cylinders.

9. In a rotary engine, the combination,

>

of a rotor comprising a power shaft, cylin-
ders connected for rotation with the power
shaft, pistons supported from said power
shaft, said cylinders and pistons mounted
for relative movement, spaced apart one way
operating means for arresting backward
motion of the pistons during the explosion
of fuel in the cylinders, means for arresting
movement of the pistons during the inlet of
fuel into the cylinders, and means for mov-
ing said pistons relative to said cylinders for
compressing fuel into the cylinders.

10. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting movement of the pistons
during the explosion of fuel in the cylin-
ders, spaced apart one way operating means
for arresting backward motlon of the pis-
tons during the inlet of fuel into the cylin-
ders, and means for moving said pistons
relative to the cylinders for compressing fuel
in the cylinders.

11. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting -movement of the pistons
during the explosion of fuel in the cylinders,
means for arresting movement of the pistons
during the inlet of fuel into the cylinders,
means for moving said pistons relative to the
cylindérs for compressing fuel in the cylin-
ders, means for controlling the inlet and
exhaust of fuel into and from said cylinders,
and means for moving said stator a limited
distance, upon active participation of one of
said abutments with a piston.

12. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement, a
stator, movable abutments carried-by said
stator for arresting movement of the pistons
during the explosion of fuel in the cylinders,
means for moving said pistons relative to

said cylinders for compressing fuel in the

cylinders, and means for moving said stator
a limited distance upon active participation
of one of said abutments with a piston.

13. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported

from said power shaft, said cylinders and

pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting backward motion of the
pistons during the explosion of. fuel in the

cylinders, means for moving said pistons
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relative to said cylinders for compressing
fuel in the cylinders, valve controlling the
inlet and exhaust of fuel into the cylinders,
a stationary ring, cam enlargements on said
ring, and pivoted operating levers for said
valve operated by engagement with said cam
extensions. :

14. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with said power shaft, pistons sup-
ported from said power shaft, said cylinders
and pistons mounted for relative movement,
means for arresting movement of the pis-
tons during the explosion of fuel in the cyl-
inders, means for moving said pistons rela-
tive to said cylinders for compressing fuel
in the cylinders, valves controlling the inlet
and exhaust of fuel into and from the cylin-
ders, a stationary ring, cam enlargements on
said rings, and pivoted operating levers for
said valve operated by engagement with
said cam enlargements.

15. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons support-
ed from said power shaft, said cylinders and
pistons mounted for relative movement,
means for arresting movement of the pistons
during the explosion of fuel in the cylinders,
said cylinders and pistons connected in op-
posed pairs, whereby when one cylinder is
moving under the explosive force of fuel
therein, the opposed cylinder will be moved
for drawing the charge of fuel therein,
valves controlling the inlet and exhaust of
fuel into the cylinders, a stationary ring,
cam enlargements on sald ring, and pivoted
operating levers for said valve operated by
engagement with the cam enlargements.

16. In a rotary engine, a rotor comprising

a power shaft, cylinders connected for rota-

“tion with said power shaft, pistons support-

ed from said power shaft, said cylinders and
pistons mounted for relative movement, 2
stator, movable abutments carried by said
stator for arresting backward motion of the
pistons during the explosion of fuel in the
eylinders, cams engaging the supports of
said pistons, for forcing the pistons into
said cylinders to compress fuel therein,
means for rotating said cam, and means for
moving said stator a.limited distance upon
active participation of one of said abutments
with a piston, '
17. In a rotary engine, & rotor comprising

-a power shaft, cylinders connected for rota-
tion with said power shaft, pistons support-

ed from said power shaft, said eylinders and
pistons mounted for relative movement, a
stator, movable abutments carried by said
stator for arresting backward motion of the

pistons during the explosion of fuel in the-

cylinders, cams engagin§ the supports of
said pistons, for forcing the pistons into said
cylinders to compress the fuel therein, means

1,380,404

for rotating said cam, means for moving
said stator a limited distance upon active
participation of one of said abutments with.
a piston, and cushioning means carried by
said movable abutment for cushioning the
engagement between the movable abutments
and the piston support. .

18. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons support-
ed from said power shaft, said cylinders and

pistons mounted for relative movement,

cams movable with the cylinders and engag-
ing the support of said pistons for forcing
the pistens into said cylinders to compress
fuel therein, and means for rotating said
cams,

19. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movement,
cams movable with the cylinders and engag-
ing the support of said pistons for forcing
the pistons into said cylinders to compress
fuel therein, means for rotating said cams,
and stationary means for controlling the in-
let and exhaust of fuel into and from said
cylinders.

20. In a rotary engine, a rotor comprising
a power shaft, clyinders connected for rota-
tion with the power shaft, pistons supported
from said power shaft, said cylinders and
pistons mounted for relative movements, a
stator, movable abutments carried by said
stator, for arresting backward motion of the
pistons during the explosion of fuel in the
cylinders, cams movable with the cylinders

_and engaging the supports of said pistons

for forcing the pistons into the cylinders to
compress fuel therein, valves controlling the
inlet and exhaust of fuel into said cylinders,
a stationary ring, cam enlargements on said
ring, and pivoted operating levers for said
valves operated by engagement with sai
cam enlargements. :

21. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with the power shaft, pistons supported
from sald power shaft, said cylinders and
pistons mounted for relative movements, a
stator, movable abutments carried by said
stator for arresting backward motion of the
pistons during the explosion of fuel in the
cylinders, cams movable with the cylinders
and engaging the supports of said pistons for
forcing the pistons into the cylindersto com-
press Tuel therein, valves controiling the in-
let and exhaust of fuel into said cylinders, a
stationary ring, cam enlargements on said
ring, ptvoted eperating levers for said valves
operated by engagement with said cam en-
largements, and means movable with said
ring to rotate said cams.

22. In a rotary engine, a rotor comprising
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a power shaft, cylinders connected for rota-
tion with the power shaft, pistons sup-
ported from said power shaft, said cylinders
and pistons mounted for relative movements,
a stator, movable abutments carried by said
stator for arresting backward motion of the
pistons during the explosion of fuel in the
cylinders, cams movable with the cylinders
and- engaging the supports of said pistons
for forcing the pistons into the cylinders to
compress fuel therein, valves controlling the
inlet and exhaust of fuel into said cylinders,
a stationary ring, cam enlargements on said
ring, pivoted operating levers for said valves
operated by engagement with said cam en-
largements, means movable with said ring to
rotate said cams, water jackets surrounding
said cylinders, said power shaft provided
with passageways, pipes communicating
with said passageways and said water jackets
to permit circulation of a cooling fluid
through said shaft, pipes and water jackets.

23. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for ro-
tation with said power shaft, pistons sup-
ported from said power shaft, said cylinders
and pistons mounted for relative movement,
means for arresting backward motion of the
pistons during the explosion of fuel in the

cylinders, cams movable with the cylinders

and engaging the supports of said pistons for
forcing said pistons into said cylinders to
compress fuel therein, and means for rotat-
ing said cam, '

‘a power shaft, cylin
_tion with said power shaft, pistons supported

.

ne, a rotor comprising
ers connected for rota-

24. In a rotary en

from said power shaft, said cylinders and
pistons mounted for relative movement,
means for arresting backward motion of said
pistons during the explosion of fuel in the
cylinders, cams engaging the supports of
said pistons for forcing the pistons into the
eylinders” to compress fuel therein, valves

controlling the inlet and exhaust of fuel into.

the cylinders, a stationary ring, cam enlarge-
ments on said ring, pivoted operating levers

o .
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for said valves operated by engagement with

said cam enlargements, and means engage-
able with said ring to rotate said cam.

25. In a rotary engine, a rotor comprising
a power shaft, cylinders connected for rota-
tion with said power shaft, pisions supported

from said power shaft, said cylinders and -

pistons mounted for relative movement,
water jackets surrounding said ecylinders,

said power shaft provided with a plurality of .

longitudinally extending passageways, pipes
communicating with said passageways and
said water jackets, a pair of separate com-
partments, certain of said longitudinal pas-
sageways communicating with one of said
compartments, and the remaining passage-
ways communicating with the other of said
compartments to permit a complete regula-
tion of the cooling fluid through said shaft
and water jackets.

RUFUS E. MILLER.
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