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UNITED STATES PATENT OFFICE.

WILLIAM BIRRELL AND JAMES BIRRELL, OF CARBONADO, WASHINGTON.

ROTARY ENGINE.

980,402.

To all whom it may concern:

Be it known that we, WitLiam Birrery
and James BirreiL, citizens of the United
States, residing at Carbonado, in the county
of Pierce and State of Washington, have in-
vented certain new and useful Improve-
ments in Rotary Engines, of which the fol-
lowing is a specification.

The object of this invention is the im-
provement in the efficiency of rotary engines.

The invention consists in the novel con-
struction, adaptation and combination of
parts as will be hereinafter described and

" claimed.
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In the accompanying drawings, Figure 1
18 a longitudinal vertical section of an en-
gine embodying our invention. Figs. 2 and
3 are cross sectional views respectively taken
through 2—2 and 3—3 of Fig. 1. TFig. 4 is
a perspective view of the piston packing
strips. Fig. 5 is a perspective view of the
main steam valve. Fig. 6 is a like view of
the supplemental or reversing valve.

The reference numeral 10 designates the
engine cylinder which is provided, as shown,
with removable heads 11 and 12. Extending
axially through the cylinder bore and said
heads is a power shaft 13 whereupon is car-
ried a piston-wing 14 which is arranged ra-
dially of the shaft and of a width and length
to allow of its revolving within the cylinder.
About the edges 15 and 16 of said wing is a
groove 17 for the reception of a two-part
packing strip, which is shown detached in
Iig. 4. Each part of the packing strip is
formed with two rectangularly directed
limbs 18 and 19 and with the adjoining
ends of the alined limbs 18 of the two parts
formed with overlapping portions 20 which
are connected for end-wise movement by a
pin 21 extending through a longitudinal
slot, such as 22, in the respective limbs
18. To afford contact of said packing strip
with the periphery of the cylinder and the
inner faces of the heads, we employ springs
such as 23 and 24. The former are located
n proximity to the joint of the strip parts
and are arranged rectangularly to the shaft
and tend to press the packing strip ra-
dially outward; while the others, 24, are
disposed at the corners and inclined so as to
serve to urge the strip parts diagonally out-
ward for causing the limbs of the affected
parts to respectively bear against the pe-
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riphery of the cylinder and the inner faces
of the heads. Provided in each of the heads
is an annular recess 25 arranged eccentri-
cally of the shaft 13 to house correspond-
ingly shaped flanges or extensions 26 pro-
vided at the ends of a drum 27 and of a size
to also accommodate a packing ring 928 in
each recess. The axis of the recesses is lo-
cated in the same vertical plane with and
below the axis of the shaft. The external
diameter of the drum is such that it will
contact, or nearly so, with the inner pe-
riphery of the cylinder at the bottom. In
order, however, to prevent the passage of
steam between the drum and the cylinder a
longitudinally disposed packing piece 29 is
provided within a groove 30 of the cylinder
and is adjusted by means of take-up screws
31 extending through correspondingly
threaded holes in the cylinder. Intermedi-
ate the drum extensions 26 is a longitudinal
slot 32 through which the aforesaid wing 14
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extends and upon opposite sides of the wing

spring pressed packing pieces 83 are pro-
vided in slots 84 of the drum structure, as
illustrated in Fig. 2.

In the cylinder head 11 is a cylinder
valve-chamber 35 having at its under side
two ports 36 and 37, Fig. 1, which are ar-

' ranged in longitudinal alinement with each

other and are communicatively connected
through passages 38 and 39 with openings
40 and 41 provided in the cylinder upon
opposite sides of and in proximity to the
packing piece 29, Fig. 2. Said valve cham-
ber is provided with ports 42 and 43 which
respectively arranged diametrically
opposite the ports 36 and 387 and are com-
municatively connected by passages 44 and
45 with the chamber 46 of a reversing valve
47. The valve 48, which controls the flow
of steam through the chamber 85 is com-
prised of a cylindrical body fixedly secured
to the shaft 13 for rotation therewith, and
is formed in its circumferential surface with
two arc-shaped cavities 49 and 50. The
cavity 49 of the valve is arranged to regis-
ter with the valve ports 86 and 42 to estab-
lish communication therebetween in each
rotation of the valve. The cavity 50 is ar-
ranged to similarly make communication
between the valve ports 87 and 43,

The reversing valve 47 is of a cylindrical
shape and is provided with two passages 51
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and 52 which extend diametrically there-
through but at right angles from each other.
These passages are disposed so that the
valve when suitably turned will afford com-
munication between a steam supply pipe 53
and either of the passages 44 and 45. Said
reversing valve is also adapted to regulate
the engine exhaust, and is accordingly cut
away, as at 54, to provide a communication
between the discharge pipe 55 and the pas-
sages 56 and 57 which are respectively con-
nected with the passages 86 and 37. 58
represents the stem of the valve 47 extend-
ing through a stufling box 59 and provided
near its outer end with a handle 60 whereby
the valve is manually controlled. 61 and 62
are stuffing-boxes in the heads for prevent-
ing the leakage of steam about the shaft 13,
and a packing ring 68 is advantageously in-
serted in the valve 48 and between the cavi-
ties 49 and 50 of the same,

The-operation of the invention is as fol-

. lows: When the reversing valve 47 is in the
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position in which it is represented in Figs. 1
and 3, the steam is admitted from the supply
pipe 53 and is conducted through the valve
passage 51 to the passage44whence the steam
1s delivered through the cavity49of the valve
48 asitrevolves by the ports 42 and 86, into
passage 38 to flow into the cylinder through
the opening 41 thereof. The steam acting
against the wing 14 causes the same to re-
volve in the direction indicated by the arrow
@ in Fig. 2, whereupon the steam employed
in the previous cycle of operation is ex-
hausted through the passage 56 and the dis-
charge pipe 55 when the valve 47 is properly
set to establish communication therebetween
through cavity 54 of the valve. To reverse
the engine, the valve 47 is given a partial
rotation to have the valve passage 52
brought into position to admit steam
through the passage 45, through the valve
cavity 50, and the passage 88 to the cylinder
and in so doing the valve 47, as represented
in Fig. 2, is adjusted to provide an exit for
the exhaust steam through the passage 57
with a consequent rotation of the engine
shaft in the direction of the arrow b.

From an inspection of the drawings, it is
obvious that the wing 14 is progressively
protruded from the drum during the first
half of each revolution and then is gradually
retracted until it is entirely shrouded when
passing the packing strip 29.

What we claim as our invention, is—

1. In a rotary engine, a cylinder, a drum
eccentric to the cylinder and mounted for
rotation in annular grooves provided in the

cylinder heads, a shaft concentrie to the cyl-

inder, a piston-wing rigid with the shaft and
extending through a slot in said drum, a
valve mounted upon the shaft and provided
with two spaced recesses, a chamber for said
valve, said chamber being provided with two
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pair of spaced ports, one pair of said ports
being respectively connected by passages
with openings provided in the cylinder at
opposite sides of the drum axis, a second
valve provided with a cavity and two pas-
sages which extend diametrically there-
through, said valve passages being arranged
at right angles from each other, a chamber
for the second valve having communicative
connections with the first named passages
and also with the ports in the other chamber
which are extraneous to such passages, open-
ings in the second named chamber for the
supply and exhaust of steam, and means
whereby the second named valve may be ad-
justed to cause the flow of steam into the
cylinder through either of the recesses of the
first named valve in the rotation of the
latter with the shaft.

2. In a rotary engine, a cylinder, a drum
eccentric to the cylinder and mounted for
rotation in annular grooves provided in the
cylinder heads, a shaft concentric to the cyl-
inder, a packing strip seated in a groove in
the cylinder, means for adjusting the pack-
ing strip and maintaining the same in con-
tact with said drum, a piston-wing rigid
with the shaft and extending through a slot
in said drum, a valve mounted upon the
shaft and provided with two spaced re-
cesses, a chamber provided in one of the cyl-
inder heads for said valve, said chamber be-
ing provided with two pair of spaced ports,
one pair of said ports being respectively con-
nected by passages with openings provided
in the cylinder at opposite sides of said
packing strip, a second valve provided with
a cavity and two passages which extend dia-
metrically therethrougl, said valve passages
being arranged at right angles from each
other, a chamber for the second named valve
having communicative connections with the
first named passages and also with the ports
in the other chamber which are extraneous
to such passages, openings in the second
named chamber for the supply and exhaust
of steam, and means whereby the second
named valve may be adjusted to cause the
flow of steam into the cylinder through
either of the recesses of the first named valve
in the rotation of the latter with the shaft.

3. In a rotary engine, a cylinder, a drum
eccentric to the cylinder and mounted for
rotation in annular grooves provided in the
cylinder heads, a shaft concentric to the cyl-
inder, a packing strip seated in a groove in
the cylinder, means for adjusting the pack-
ing strip and maintaining the same in con-
tact with said drum, a piston-wing rigid
with the shaft and extending through a slot
in said drum, a valve mounted upon the
shaft and provided with two spaced recesses,
a chamber provided in one of the cylinder
heads for said valve, said chamber being
provided with two pairs of diametrically
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opposite spaced ports, the ports on one side
of the valve being respectively connected by
passages with openings provided in the cyl-
inder at opposite sides of said packing strip,
a second valve provided with a cavity and
two passages which extend diametrically
therethrough, said valve passages being ar-
ranged at right angles from each other, a
chamber for the second named valve having
communicative connections with the first
naned passages and also with: the ports in
the other chamber which are opposite such
passages, openings in the second named
chamber for the supply and exhaust of
steam, and means whereby the second named
ralve may be adjusted to cause the flow of
steam into the cylinder through either of
the recesses of the first named valve in the
rotation of the latter with the shaft.

4. In a rotary engine, a cylinder, a drum
eccentric to the cylinder and mounted for
rotation in annular grooves provided in the
cylinder -heads, a shaft concentric to the
cylinder, a packing strip seated in a groove
in the cylinder, means for adjusting the
packing strip and maintaining the same in
contact with said drum, a piston-wing rigid
with the shaft and extending through a slot
in said drum, a two-part packing piece seat-
ed in grooves provided in the outer edges
of the wing, the parts of said packing piece
being each formed with two rectangularly
disposed limbs and with a limb of one part
adapted to overlie the corresponding limb
of the other part, springs tending to urge the
respective parts of said packing piece radi-
ally outward and asunder, a valve mounted
upon the shaft and provided with two spaced
recesses, a chamber for said valve, said cham-
ber being provided with two pair of spaced
ports, one pair of said ports being respec-
tively connected by passages with openings
provided in the cylinder at opposite sides of
the packing strip, a second valve provided
with a cavity and two passages which ex-
tend diametrically therethrough, said valve
passages being arranged at right angles from
each other, a chamber for the second valve
having communicative connections with the
first named passages and also with the ports
in the other chamber which are extraneous
to such passages, openings in the second
named chamber for the supply and exhaust of
steam, and means whereby the second named
valve may be adjusted to cause the flow of
steam into the cylinder through either of
the recesses of the first named valve in the
rotation of the latter with the shaft.

5. In a rotary engine, a cylinder, a drum
eccentric to the cylinder and mounted for
rotation in annular grooves provided in the
cylinder heads, a shaft concentric to the
cylinder, a packing strip seated in a groove
in the cylinder, means for adjusting the
packing strip and maintaining the same in

contact with said drum, a piston-wing rigid
with the shaft and extending through a slot
in said drum, a two-part packing piece seat-
ed in-grooves provided in the outer edges
of the wing, the parts of said packing piece
being each formed with two rectangularly
disposed limbs and with a limb of one part
adapted to overlie the corresponding limb
of the other part, springs tending to urge
the respective parts of said packing piece
radially outward and asunder, a valve
mounted upon the shaft and provided with
two spaced recesses, a chamber provided in
one of the cylinder heads for said valve,said
chamber being provided with two pairs of
diametrically opposite spaced ports, the ports
on one side of the valve being respectively
connected by passages with openings pro-
vided in the cylinder at opposite sides of
said packing strip, a second valve provided
with a cavity and two passages which ex-
tend diametrically therethrough, said valve
passages being arranged at right angles from
each other, a chamber for the second named
valve having communicative connections with
the first named passages and also with the
ports in the other chamber which are oppo-
site such passages, openings in the second
named chamber for the supply and exhaust
of steam, and means whereby the second
named valve may be adjusted to cause the
flow of steam into the cylinder through either
of the recesses of the first named valve in
the rotation of the latter with the cylinder.

6. In a rotary engine, a cylinder, a drum
eccentric to the cvlinder and mounted for ro-
tation therein, a shaft concentric to the cyl-
inder, a piston-wing carried by the shaft and
extending through a slot provided in the
drum, a valve mounted upon the shaft and
provided with two spaced recesses, a cham-
ber for said valve and provided with spaced
ports which are respectively connected with
openings provided in the cylinder at oppo-
site sides of the drum axis, a second valve
provided with passages extending there-
through, a chamber for the second valve and
communicatively connected with said cylin-
der openings and with the aforesaid valve
chamber, openings in the second named
chamber for the supply and exhaust of
steam, and means for adjusting the second
named valve to selectively cause steam to
flow into the cylinder through either of the
recesses of the first named valve as the lat-
ter is rotated with the shaft.

7. In a rotary engine, a cylinder, a drum
eccentric to the cylinder and mounted for
rotation therein, a shaft concentric to the

“cylinder, a piston-wing carried by the shaft

and extending through a slot provided in
the drum, a valve mounted upon the shaft
and provided with two spaced recesses, and
a chamber for said valve and provided with
spaced ports which are respectively connect-
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ed with openings provided in the cylinder
at opposite sides of the drum axis, in com-
bination with a reversing valve for supply-
ing steam to said chamber whereby the steam
1s selectively delivered through one or the
other of the recesses of the first named valve
and the respective cylinder openings to pre-

l

determinately effect the rotation of the shaft
in one direction or the other.
WILLIAM BIRRELL.
JAMES BIRRELL.
Witnesses:
Hexry Rerver,
W Ross.



