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To all whom T 101 concer:

Be it known that I, GEORGE M. WALKER, a
citizen of the United States, and a resident of
Lincoln, in the county of Lancaster and State
of Nebraska, have invented new and useful
Tmprovements in Rotary Engines, of which

the following is a full, clear, and exact de-

seription. |

My invention relates to improvements in
rotary engines of that class known as “*rotary
concentric piston,” from the fact that the

piston is disposed in concentric relation to a

surrounding annular casing.

The objects that I have in view are the
provision of means for utilizing the steam ex-
nansively in a rotary-piston engine; to auto-
matically adjust the abutments of the rotary

piston for operation according to the direc-

tion in which the engine is desired to be
driven; to provide fluid-pressure means for
reversing the positions of the abutments,and
consequently to reverse the direction of rota-
tion of the piston; to provide a simple valve
mechanism for controlling the admission of
the motive fluid to the piston and the exhaust
of the fluid therefrom, and to simplify the
construction, to secure efficiency in opera-
tion, and enable the engine to be manufac-
tured at a moderate cost. |

VWith these endsin view the invention con-
sists in the combination, construction, and
arrangement of parts, which will be herein-
after fully described and claimed.

Referenceiste be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding partsin all the figures.

Tigure 1 is a side elevation of the rotary
engine embodying my improvement. Ifig. 2
is a vertical transverse section through the
casing, illustrating the revoluble piston In
elevation, the plane of the section being indi-
cated by dotted line 2 2 of Fig. 1. FKig. 518
o vertical transverse section in the plane of
the dotted line 3 8 of Fig. 4. Ifig. 4 18 a sec-
tion at right angles to Fig. 3 and in the plane
Fig. 518 &
section at right angles to the shaft, the plane
of the section being indicated by the dotted
line 5 5 of Fig. 4. Fig. 6 is a horizontal sec-
tion in the plane of the engine-shaft and as

within the casing or cylinder 5.

Fig. 7 is a detail sectional view through one

of the exhaust-valves and a part of the eylin-
der-lining, the plane of the section being in-
dicated by the irregular line 7 7 of Ifig. 3.

5 designates the casing or cylinder of my
improved rotary engine, the same having the
enlarged base 6, which is bolted on the bed-
plate 7. Through this cylinder extends the
horizontal engine-shaft 8, which is mounted
in the bearings 9 of the standards 10. The
end portions of this circular casing or cylin-
der are closed by the application of the cylin-

der-heads 11, which may be secured to the

casing or cylinder by any suitable means, so
as to secure steam-tight joints, and these
heads are provided with the annular flanges
12 13. Said flanges are provided on the inner

opposing faces of the heads, and they are dis-
posed in corresponding concentric positions,

as clearly indicated by Figs. 4 and 6. The
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flanges 12 13 are provided in thelir upper sur-

faces with semicircular grooves 14 15, respec-

tively, and these grooves terminate at the
upper side of the flanges in the ports or open-
ings 14* 15%, (see Fig. 4,) while the lower

ends of the semicircular grooves terminate in

the ports 14° 15°.

16 designates a metallie lining, which 18 of
annular form and is secured firmly in place
This metal-
lic lining is provided at the top side of the
casing with a removable section 17, which is
equipped with the abutments 18. The an-
nular lining is furthermore provided on its
outer surface with the grooves 19, forming the
annular spaces between the lining and the
cylinder, which spaces terminate at theshoul-

ders19*. (Shown by Fig.3.) Theliningis pro-
vided with the oppositely-placed exhaust-

ports 20 21, having communication with the
exhaust-passages 22, which are formed 1n the
valve-chest 23, the latter surmounting the
cylinder or casing 5. The rotary piston 25 is
keyed or otherwise made fast to the shaft &,
so as to rotate therewith, and sald piston is
disposed within the ecylinder or casing § in
concentric relation thereto. The piston is

provided with a series of annular grooves,

the same being indicated at 26 27 in Figs. 2
and 6, although I reserve the right to form
any desired numbér of groovesin the circum-

indicated by the dotted line 6 6 of Fig. 3; and | ference of the rotary piston, according to the
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desired capacity of the éngine. The rotary | 13 extend into the end portions of the cir-

piston has its chambers 26 27 separated or
divided by the annular ribs or flanges, (indi-
cated at 238 29,) and these annular flanges are

disposed to fit snugly within the circular lin- |

ing 16, whereby the annular steam-chambers
are formed around the piston by the described
construction and by arranging it within the
lining of the cylinder. Xach annular steam-
chamber is provided with an adjustable abut-
ment, the same forming a reversible surface,
against which the steam is adapted to exert
pressure in order to drive the piston in one
direction or the other. In the drawings the

two steam-chambers 26 27 of the piston are

provided with the abutments, (indicated at 30
ol by tfull and dotted lines, respectively, in
Fig. 3,) and these abutments are arranged at
diametrically opposite points with relation to
the piston.

Of course an increased number of steam-
chambers in the piston requires a correspond-
ing increase in the number of abutments, and
these abutments are arranged equidistant in
order that they may be successively foreed

~Into service on the rotation of the piston.

30

40

50

55

60

chambers of the piston.

Kachabuatmentis provided with a curved por-
tion adapted to fit snugly in a recess 32,
which 1s formed in the piston and is adapted
to communicate with the socket 33, the latter
being also provided in the piston and dis-
posed in a position for communication with
one of the annular steam-chambers 26 27.
Kach reversible abutment is pivoted to the
piston by a pin, as at 34, and said abutment
has the laterally-extending wings 35 36. The
abutment 18 pivoted to the piston in such a
position that one or the other of the wings
thereof may be extended from the recess 32
and into the steam-chamber 26 or 27. In the
position shown by Fig. 3 of the drawings the
piston 1s adapted to rotate in the direction
indicated by the arrow, so that the steam will
exert pressure against the wings 35, the latter
projecting across the steam-chambers. In
order to reverse the engine, however, it is
necessary to change the positions of the abut-
ments 80 31 and to reverse the valves, thus
driving the abutments to the reverse position
to that shown in Fig. 3 and making the wings
36 take active positions across the steam-
T'he means for re-
versing the pivoted abutments by the pres-
sure of the motive fluid will be hereinafter
described.

‘The end portions of the rotary piston be-
yond the annular collars 29 are reduced in
diameter, so as to form the annular steam-
chests, (indicated by the numerals 37 38, the)
same being provided at the opposite end por-
tions of the piston. These chests are ar-
rangedtoextendinto theannularflanges 1213
on the opposite heads 11 of the eylinder, and
thus the end portvions or the steam -chests
of the rotary piston are revoluble with
the piston therein. This arrangement of

cular lining 16, as shown by Figs. 2, 4, and
6, and thus said annular flanges 11 12 are
disposed between the steam-chests 37 38 of
the piston and the lining 16 of the cylin-
der. The steam-chests 37 38 are provided

with the radial partitions 39, forming the

separate compartments 40 41 in the steam-
chests, and the radial compartments of the
steam-chest 37 lie in alternate relation to the

75

corresponding positions of the compartments

of the other steam-chest 38, thus arranging
the compartments 40 41 of one steam-chest
in alternate relation to the compartments of
the other steam-chest. The compartments
of one steam-chest are adapted to communi-
cate with one of the semicirenlar chambers
14 or 15, which are formed by the semicircu-
lar grooves in the outer faces of the annular

30

flanges 12 13, and each steam-chest is adapt-

ed to be supplied with steam through the
ports of one of the semicircular chambers 14
or 1o, as indicated more clearly by Fig. 5.
With the compartments 40 41 of the steam-
chest 38 communicate the steam-passages 42
43, as shown by Fig. 6, and the passage 42 is
arranged to terminate in & port 42* in rear

| of the wing 36 on the reversible abutment

30, while the other passage 43 terminates in
a port 45* below the wing 86 of the other
abutment 31, as indicated by dotted lines in
Kig. 3, whereby the compartments of one
steam-chest are adapted to supply steam to
corresponding wings of the different abut-
ments.
41 of the other steam-chest 37 have passages
44 45 in communication therewith, and one
passage 44 terminates in a port 442, which

- opens in rear of the wing 35 on the abutment

30,while the other passage 45has a port45*dis-
posed 1n like relation to the wing 35 on the
other abutment 31. The different compart-
ments of the steam-chests disposed at oppo-
site ends of the piston thus have individual
communication with different wings of the
respective abutments, and these abutments
may be simultaneously shifted by steam-pres-
sure, which is supplied to the compartments
of the steam-chests 37 88 through the semi-
circular chambers 14 15, which are provided
in the annular flanges 12 13.

T'he valve-chest 23 is provided with a cen-
tral compartment 46, adapted to receive an
inlet-valve 47, and to this compartment of

the valve-chest is united a feed-pipe 48. The

inlet-valve 47 is of the rocking type, and it is
provided with two passages 49 50, which do
not communicate with each other and which
extend toward the opposite ends of the valva.
The passage 49 terminates at one end in an
inlet-port 49* and at its other end in a port
49°, adapted to register with the port 149, by
which steam may be supplied in one position
of the valve to the steam-chest 37 and thence
through the passages 44 45 to the chambers
27 238 of the engine. The other passage 50

the parts makes the annular flanges 12 | of the valve terminates at one end in an in-
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let-port 50* and at the other end in a port 50°,
which in the position of the valve shown by
Fig. 4 brings the port 50" into communica-
tion with the passage 15%, whereby steam may
be admitted by the passages 42 45 to the com-
partments of the other steam-chest 38, thus
admitting steam to the chambers 26 27 in rear
of the reversible abutments. It will be un-
derstood that this valve 47 may be changed
within the valve-chest, so as to bring elther
passage 49 or 50 into postion for service, and
thus the steam may be directed to either of
the steam-chests 37 38 and against either of
the wings of the reversible abutments. Of
course if the valve 47 is reversed the pressure
of the steam against corresponding wings of
the abutments will change the positions of
the latter and the piston will be caused to ro-
tate in an opposite direction.

The valve-chest 28 1s furthermore provided
with the compartments 51 52, which accom-
modate the exhaust-valves 53 54, respectively,
one of said valves being shown more clearly
by Fig. 7. Each exhaust-valve is provided
with a chamber or passage 55, having ports
56 arranged to communicate with the cham-
bers 26 27 of the engine, and said valve 18
furthermore provided with an egress-port 57,
which has communication with the exhaust-
pipe o3.

The inlet-valve 47 is provided with a spin-
dle 59, baving a polygonal end 60 adapted for
the appheamon of a suitable means for turn-
ing the valve, and said wvalve -spindle 1s
equipped with a spur-gear 61, having inter-
meshing engagement with similar spur-gears
62 63 on the spmdles 04 of the exhaust- valve%
52 53, whereby the exhaust-valves are actu-
ated simultaneously with the inlet-valve, and
the valves may be adjusted to bring one of
them info service at the same time that the
other valve is e¢ut out of communication with
the chambers 26 27 of the engine.

Having thus deseribed my invention, I
claim as new and desgire to secure by Letters
Patent—

1. Arotaryengine, having a concentric pis-
ton provided with reversible abutments, and
with means whereby the abutments may be
automatically reversed by the pressure of the
motive fluid.

2. Arotaryengine, havinga concentric pis-
ton provided with steam-chambers and with
steam-chests, reversible abutments mounted
in the piston and adapted to assume opera-

tive positions across the steam -chambers |

therein, steam-passages between the steam-
chests and the chambers of the piston, and a
valve mechanism arranged to control thesup-
ply and exhaust of steam through the s valve-
chests and the chambers.

3. A rotary engine comprising a casing, a
revoluble concentric piston provided with

S

| steam-chambers and at its ends with Inde-

pendent steam-chests, reversible abutments
individually pivoted in the steam-chambers
of said piston, passages connecting each
steam-chest of the piston with one steam-
chamber therein and adapted to alternately
direct the motive fluid against the reversible
abutments, and an inlet-valve operable to di-
rect the course of the motive fluid into either
of the valve-chests.

4. Arotaryengine,comprisingacasinghav-
ing its head formed with inwardly-extended
annular flanges which are provided with sep-
arate steam-chambers, a rotary piston pro-
vided at its end portions with steam-chests
which are disposed within the annunlar flanges
of said heads, annular steam-chambersin the
piston and havlnn communication with the
steam-chests, reversible abutments in the
steam-chambers of the piston, an inlet-valve
controlling the admission of the motive fiuid
to the steam-chests separately, and exhaust-
valves arranged individually to have com-
munication with the steam-chambers of the
piston.

5. Arotaryengine,having a concentric pis-
ton provided with steam-chambers and end
steam-chests, an inlet-valve arranged to con-
trol the admission to the chests individually,
reversible exhaust-valves operatively con-
nected with the inlet-valve and adapted to
separately communicate with the steam-
chambers of the piston, and reversible abit-
ments mounted in the piston.

6. Arotaryengine,comprising a pistonhav-
ing at its end portions separate steam-chests
and also provided with intermediate annular
steam-chambers, each steam-chamber com-
municating with a recess into which open sep-
arate passages leading from the respective
steam-chests, combined with an inlet-valve
arranged to direct steam into either of the
steam-chests, and exhaust-valves having
coramunication individually with the steam-
chambers. |

7. In a robtary engine, a concentric piston
provided with a seriesof annularsteam-cham-
bers, and a series of divided steam-chests,

each having passages leading therefrom to
the different steam-chambers, and a reversi-
ble abutment pivoted in each steam-ehamber
and provided with means arranged separately
in the paths of the connecting passages from
the steam-chests, combined with a eylinder,
and snitable inlet and exhaust valves.

In testimony whereof 1 have signed my
name to this specification in the presence ot
two subseribing witnesses.

GEORGE M. WALKER.

VWitnesses:
ARTHUR R. SHELDON,
ATLEXANDER SGOULLER
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