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UNITED STATES PATENT

CHARLES S. BIRD, OF ELYRIA,

OHIO.

ROTARY ; EN-GINE;

SPECIPICATION formmg part of Letters Patent No. 331,224, dated November 24, 1885,

Apphmtmn filed March 17, 1883 Serial No. 88,627,

(No model. )

To all whom it may concern.:

Be it known that I, CHARLES S. BIRD, of

Elyria, in the county - of Lorain and State of

Ohio, have invented new and useful Improve-
ments in Rotary Engines, of whlch the to]low-
Ing 18 a specification. |

The nature and objects of thebe improve-
ments will fully appear from the subjoined
description, when considered in connection
with the accompanying drawings, in which—

Figurelisasideelevation. Fig.2isareverse
Fig. 8 is a top view. Fig. 4
18 an end view. Fig. 5 is a longitudinal ver-
tical section. JFig. 6 is a transverse section.
FIQ;‘ 7is a section in line 7 7 of Kig. . |

Referring to the drawings, A is a eylinder
having one head cast with it, and said head
ha,vmg an annular flange, q, ‘and an internal
hub, ¢’. Said flange a is nearly half the depth
of the cylinder, while the hub is about one-
third the depbh

B 1s a head having an internal hub, , C’lSt
with 1t, which is also one-third the depth
A ring, b, thesize and diameter of the flange
, 18 attached to the head, fitting in an &nnular
groove, .0, in the inside face of said head, and
18 prowded with a spring, ¢’. This ﬂallge_a
and ring b’ divide the interior of the cylinder
into two chambers and relieve the shaft D
from the load caused by the pressure of the

steam as the steam presses against the outer
shell or cylinder, A, and flange ¢ and ring ¥,

the outer ehamber bemﬂ' deswned for the ro-
tating piston.

C is a disk having a hub, ¢, keyed or fixed
on a shatt, D, which fills the one-third space
and revolves between the aforesaid hubs ¢ and
b. The diameter of said disk C is equal tothe
outer diameter of said ring 5" and flange @, and
it revolves between them. Theiredges, which
are in contact With the disk, are provided with
small grooves ¢’, intended to fill with conden-
sation, 1o plevent steam from passing and to
lubricate between the surfaces of the disk and
rings. Thesaid disk Chasanarm ¢, towhich
is attached a piston-plate, C, ﬁttmﬂ" in the
outer chamber in the said cylmdel A and in
which 1t travels. Atoneside of said evlinder
A is made a chamber, E, connected with the
aforesaid outer chamber in cylinder A, in

which 18 placed a sliding-plate, F. Attached

a stufiing-box, g. Said plate is made to re-
cede into the smd chamber E by mechanism
operating the rod G once in each and every
revolution of the said disk O to let the piston

- pass, and immediately return again when it
“has passed. Said plate I plays in grooves f
‘In the inside surface of the cylinder- heads
‘and annular rings.
18 located the Valve chamber H, in which is

Above the ehamber E

blaced a round piston-valve, I, ha,v'mg a rod,
i, operated by an outmde meehmlsm herein-
after described. |

O 1s the exhaust- port |

- Upon the shaft D, at one side of the cylin-

der A, is placed a cam-grooved wheel, W,

with groove in the side having a hub, w, hav-
ing a groove, T, in its per 1phely for securmg
a connecting: 10d J. Mo thesideof the cham-
ber L is a,ttached an arm, K, supporting a

rock-shaft, L, having aexank L” to which said

Said roclk-shaft
the aforesaid

connectmg _rod J is attached.
also has a crank, L?, attached to

rod (, said rod G being supported at its outer

end by a bracket, G'. This comprises the

mechanism for operating the before-mentioned

plate F. Upon the shaft D, on the opposite
side of the cylinder A, is placed an eccentrie,

‘M, having a connectmcr rod, M', operating a
second 10(31{ shaft, N, supported by an arm,

N/, attached to the SIde of chamber H. The
Jomt of said connecting-rod M’ is made adjust-
able with the crank N2 of the rock-shaft N.
Said rock-shaft N also has a crank, N* con-

i nected with and operating the valve-rod i of

valve L.

T'o the side of the cylinder A is attached a
bracket, Q, supporting a vertical shaft, P, the
upper end of which carries a governor, P’
The lower end of said shaft is provided mth
a bevel-pinion, p, meshmcr with and operated
by a bevel-gear, p’, on Lhe shatt D.

To the side of the chamber B is attaehed 2
post, Q, to the top of which is pivoted alever,
R, one end of which is connected with the
governor the other end having two depending-
rods, 7 r, the lower ends of which have wedges,
D 13, that play in a slot in the end of the rod . M.
Tnese are for regulating the movement of the
valve by the governor, as hereinafter shown.
The portions of the shaft: D which pass through
the boxes inthe cylinder A are made sllghtly

to said plate K is a rod, G, WUlkll'lU‘ bhrough | tapering, and the boxes are made large enough
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- to contaln a tapering sleeve, d, the purpose of

which 18 to adjust the bearings in case of wear.
Longitn‘dinally through the valve 1 1s made
an opening, ¢, forthe purpose of allowing any
steam which may get 1nto the space ab the ends

of the valve to pass through, and thus avoid

obstruction to the movements of the valve.
In the stuffing-box ¢ 1s made a chamber

 with a shoulder at the inner end, but leaving

[O

a little space around the rod G, to allow steam
to enter and bear against a packing-ring, ¢,
which forms a moving bottom in the stuffing-

- box which compresses the packing (by the
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Iscrlbed mechanism for that purpose.

pressure of the steam) around the rod G. This
works automafically, as the steam operates
upon the ring, and as the steam 1is alternately
on and off—that is, when the steam is cut ff

the pressure is off, and during this inferval

the plate F 1s moved Dback and forth, so the
plate is easily moved.

The operation of thisis as follows: Steam is
admitted through the port into chamber E. It
passes thence through space e into cylinder,
the plate F forming a barrier to the steam if
carries the piston ¢’ around, and when it has
passed by the exhaust-port the plate F is with-
drawn by the described mechanism for that
purpose and then the piston passes, and then
the plate is pushed back in again. Before
the piston has reached the exhaust-port, how-
ever, the steam has been cut off by the de-
This
cut-off may be made to take place at a halfor
other proportionate part of a revolution, and
the balance of the revolution made by the ex-
pansion of the steam. 'This is regulated by
the adjustable jointontheend of rod M’. The
governor regulates the speed through the me-
dium of the wedges S 3 in the same joint, the
movements of said wedges so changing the
movements of the valve-crank as to cause the

cut-off of thevalves sooner or later, as thecir-

cumstances may require.

331,221

Tiach head of the cylinder A 18 provided
with a groove, f, in which operates the slide
B, and said grooves serve to make a steam-
tlght joint whlch will at all times serve to as-
sist the impacting of the steam between the
sald slide and the piston-arm (7, as seen In
Fig, 7. .

meo* descrlbed my 1nvention, I claim as
follows:

1. In a rotaw engine, substantlally as de-
seribed, the inner wall of the steam-chamber,
formed of the rings ¢ and b, which, being sup-
ported by the casing A, reheve the main. -shaft
D of the heavy Wewht occasmned in ordinary
rotary engines by the downward pressure of
the steam against the piston-drum, as and for
the purposes set forth.

2. Ina rotary engine, the cyhnder A, and

rings a and b’, havmn* annula,r grooves a% in
‘combination with the disk C, plston C', and -

abutment If, for the purpose set; forth.
3. In a rotary engine, the c¢ylinder A and

ringsa and ', in combination with the annular

groove 0% dlskO piston (', abutment F, and
slnft D, for the purpose set forth,

4. Tn a rotary engine the cylinder A and
rings ¢ and &', in combination with the sprin
p?, annular groove b*, disk C, piston C', and
abutment I, for the purpose set forth.,

5. In a rotary engine, the cylinder A, hav-
Ing grooves f, in combination with the abut-

ment IY, the rings a¢ and 0, removable head B,

anunular grooved?, disk C, and piston C/, for the
purpose herein set for th,

6. In a rotary engme the plston -valve I
having aperture ¢, in combination with the,
piston-rod ¢, and rock-shaft N, and crank N?,
for the puar poses herein set forth.

CHAS. S. BIRD.

Witnesses: -
. W. LAIRD,
“J. F. PoxnD.
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