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CYRUS BAILEY, OF AKRON, OHIO.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 395,647, dated January 1, 1889.
Application filed September 27, 1886, Renewed April 28, 1888, Serial No, 272,126, (No model.)

To all whom it may concern:

Be it known that I, CYRUs BATLEY, of Ak-
ron, in the county of Summit and State of
Ohio, have invented certain new and useful
Improvements in Rotary Engines; and I do
hereby declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
1t pertains to make and use the same.

My invention relates to improvements in
rotary engines; and it consists in.certain fea-
tures of construction and in combination of
parts hereinafter deseribed, and pointed out
1n the claims. | |

In the accompanying drawings, Figure 1 is
afront elevation or end view of my improved

engine. Fig. 2 is a side elevation, the driv-

ing -pulley, fly-wheel, &c., being omitted.
kigs. 5 and 5 are sectional elevations, respect-
1vely, on the lines xx 2z z, Fig. 4, looking in the
direction of the arrows, the latter ficure show-

ing the parts in different working positions.-

Kig. 4 is an elevation in longitudinal section
on the line v y, Fig. 3. Tig. 6 is an end ele-
vation of the piston-wheel, showing in dotted
lines the induction-ports thereof. Figs. 7 and
S are respectively an end elevation and plan
of an oscillating piston-bearing. Figs. 9 and
10 are respectively edge and side views of the
piston. -

Similar letters denote like parts throu ¢h-

Ot

same being eylindrical in form and having a
broad supporting-base, A’, and having also a
removable head, «, and usually (but not nec-

‘essarily) a solid head. ¢’. to which latter is at-
b, 3

tached, or made integral with, a journal-box,
a®, for supporting the engine-shaft 1.
Mounted on the shatt B, and rigidly se-
cured to and concentric therewith, is a double
cylinder, B’—that is to say, a eylinder with
two compartments—consisting of a rim, B>,
with an internal wel or diaphragm, B3, to-
gether with heads b and 0, arranged and se-
cured substantially as shown in Fig. 4, The

-external dimensions of the double cylinder

are considerably less than the internal dimen-
sion of the casing, (see I'igs. 3 and 4,) leaving
an ample space, C, between the two that
serves as an exhaust-chamber, the latter be-
Ing in open relation with the exhaust-pipe C”.

A represents the casing of the engine, the

D 1s a steam-pipe that passes through a
sultable opening in the head ¢, making a tight
Joint therewith. This pipe extends through
openings b* respectively in the head b and
diaphragm B2 The pipe D has ports d open-
ing into the respective compartments of the
cylinder, and has a solid end, d’, that abuts
the plate 0% the latter being secured to the
piston-wheel in position to receive any wear

at this part. On the pipe D are journaled the

piston-wheels E, located, respectively, in the
different compartments of thecylinder. These
wheels are fac-similes of each other and are
fitted with great accuracy, as are also the coms-
partments of the eylinder in which they re-
spectively operate. Each piston-wheel has a
steam-port, K/, packing-rings ¢, and a cham-
ber, ¢, extending longitudinally, in the circu-
lar part of which latter is fitted the oscillating
piston-seat . The pistons G are rigidly se-
cured tothe inner periphery of the respective

cylinder-compartments and are set radially

and on opposite sides of the axis of the cyl-
Inder.

The pistons are embraced by the segmental
cylindrical blocks T, that are connected by
the plate £, the latter having the central open-

Angs, 77, through which the tenons ¢ of the pis-

ton may pass. The twoblocksand plate form-
ing the piston-seat are made to fif and oscil-
late in the circular portion of the chamber ¢’
atoresaid. By this arrangement of parts the
cylinder and piston-wheel revolve freely and
In unigon without eramping the piston, not-
withstanding the eccentricity of these parts,
whereby only the vertical radial lines of the
piston-wheel and cylinder coincide.

- "T'he journals made on the pipe D hold the

piston-wheels in actual contact with the bot-
tom side of the bore of the cylinder, forming
always a steam-tight joint at the bottom of
the piston-wheels, which point, for brevity,
I will hereinafter in this specification ecall
the *“contact-point.” The ports d and E’ ex-
tend circumferentially far enough to admit

steam the desired portion of a stroke or revo-

lution of the engine. The points F? and 2

of the respective ports must be arranged to
admit steam just as the outer end of the port
d has passed the contact-point. By shorten-
ing the port E” at the inner end of course

steam will be cut off sooner, and in this man-
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- supported within the “eylinder and positively

“ports b* are located.

[ i

ner the engine may be construeted to eut off
at a third or half or at any other portion of a
stroke or revolution. _
parts arranged substantially as shown in fuil
and dotted lines, Figs. 3 and 5, the cut-off
would occur at about three-quarters stroke;
but suppose the inner end of the port " only
extended as far as the line n marked on the
port. (See Fig. 3.) In such case the cut-oft

would occur at- about a third-stroke or little
more. Thiswill be readily understood by en-
oineers and engine-builders without any fur-
ther details. . N

It will be observed that a steam-port, d,
opens into its compartment of the cylinder
just at the rear of the piston, and that the ex-
haust-port 1® for this same compartment is
located just in advance of the piston, these
respective exhaust-ports for the two compart-
ments being always in open relation with the
chamber C, except that they respectively
close for a moment in passing the aforesaid
contact-point. _

In Fig. 3 the position of parts shown is
where the engine has made almost a revolu-
tion since steam was admitted and the port
b has just reached the point where it com-
mences to exhaust the steam that is at the
rear of the piston, and this port, as aforesaid,
remains open during almost an entire revolu-
tion. - .

The position of parts while taking, exhaust-

ing, and about to take steam is well illustrated

in Fig. 5. DBosses b? are made on the outside
of the shell of the cylinder where the exhaust-
These bosses are cham-
bered, as shown in Tigs. 3, 4, and 5, with a
portion overhanging the port and curved to
direct the steam rearward, by which arrange-
ment whatever reactive force there may bein
the exhaust-steam is utilized in propelling the
engine on the principle of the well-known
Barker mill. I have then a rotary engine
that may be constructed to cut off steam at
any desired point, and with a free exhaust
that is open during almost the entire revolu-
tion of the cylinder. I make some of these
engines single—that is, with but one compart-
ment in the eylinder—and consequently with
but one piston and one piston-wheel, and with
such construction, of course, a fly-wheel 1s
provided to carry the engine past the point
where the steam is inoperative. T'he extra
cost, however, of making the engine double 1s
small as compared with the extra cost of mak-
ing a double reciproecating engine, and 1 there-
fore consider it advisable to make the double

variety, the same as illustrated.

Having deseribed my invention, what I
claim, and desire to secure by Letters Patent,
is— -

1. In a rotary engine,the combination,with
a main ordriving shaft, of a rotating cylinder
axially secured thereon,said shaft extending
to one line only, & fixed piston extending into
said eylinder, and a piston-wheel eccentrically

For instance, with the

305,647

but flexibly connected with the piston, the
wheel and piston together forming the abut-
ment, substantially as deseribed.

2. In a rotary engine, the combination, with
an axially-mounted rotating cylinder, of an
cceentrically-mounted rotating piston-wheel
valve within the said eylinder arranged to con-
trol the ingress and egress of steam to and
from the eylinder, substantially as deseribed.

3. In a rotary engine, the combination, with
a rotating axially-mounted cylinder, of a non-
rotating steam-pipe projecting into said cyl-
inder and a rotating piston-wheel mounted
upon the steam-pipe and formed with steam
passages and ports corresponding 1o those 1n
its support and acting to control the entrance
to and egress of steam from the eylinder, sub-
stantially as described.

4. In a rotary engine, a cylinder rotating
upon its central axis, a non-rotating steam-
pipe projected into the eylinder upon a dif-

ferent axig, a piston-wheel mounted on the

steam-pipe and provided with steam ports and
passages corresponding with the ports, and
passages upon the steam-pipe for admitting
live steam to the eylinder, substantially as de-
scribed. |

5. In a rotary engine, the combination of a

votating cylinder mounted upon the main’

shaft, a fixed steam-pipe projected into the
rotating eylinder,and a piston wheel or wheels
mounted upon the fixed steam-pipe and ar-
ranged to be rotated within the cylinder by the
motion thereof and to control the ingress and
egress of steam therefrom, substantially as
desecribed. | |

6. The combination, with a casing and shatt,

and a cylindermounted on the shaft inside the
casing, the parts being arranged substantially
as described, of one or more piston-wheels o]-
erating inside of the eylinder and eccentric
therewith, said piston wheel or wheels being
journaled on a non-rotating steam-pipe and
held thereby in contact at the bottom with
the eylinder, substantially as set forth.

7. The combination, with a rotating cylin-
der, piston-wheels, and steam-pipe arranged
substantially as indicated, of apiston for each
niston-wheel, such piston or pistons being set
radially with the eylinder and rigidly secured
thereto, and oscillating piston-seats seated in
the piston-wheels and made to embrace and
slide on the respective pistons, substantially
as set forth. |

3. The combination, with a casing, eylinder,
pistons, piston - wheels, and non - rotating
steam - pipe arranged substantially as de-

seribed, of corresponding ports in the steam-

pipe and piston-wheels for admitting steam
rearward of the piston, and open exhaugt-ports
made through the casing of the eylinderin ad-
vance of the respective pistons, substantially
as set forth. |

9. The combination, with a rotating cylin-
der operating inside of astationary casing, the
parts being arrangeéd substantially as indi-

| cated, of open exhaust-ports correspondingin
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number with the compartments of the eylin-
der, said ports being made in the periphery of
the cylinder, the walls of said ports being
shaped, substantially as described, to direct
the exhaust-steam rearward or opposite the
motion of the cylinder, substantially as set
torth. |

10. In a rotary engine, the combination,
with the driving-shaft, of a revolving eylinder
attached to and supported thereon, said shaft
extending to one line only, a piston radially

attached to the cylinder, and a piston-wheel

operating inside the cylinder and arran ged ec-
centric therewith, said piston-wheel having an

oscillating seat made to embrace the piston

and slide thereon, substantially as set forth.

11. In a rotary engine, the combination,
with the driving-shaft, of a revolving eylinder |

attached to and supported thereon, a piston
set radial with and rigidly secured to the cyl-
inder, a piston-wheel operating in said cylin-
der and arranged eccentric therewith, said
piston-wheel being journaled on a non-rotat-
1ng steam-pipe, and induction-ports arran oed
in the piston-wheel and steam-pipe, the parts
being arranged substantially as deseribed.

12. In a rotary engine, a revolving cylinder

having a central opening at one side, an ec-
centrically - mounted steam -pipe projecting
thereinto, and at the other formed with a cen-
tral projection adapted to carry the driving
connection or pulley, substantially as de-
sceribed. ' |

13. In a rotary engine, a revolving eylinder
having a central opening at one side, an ec-
centrically - mounted steam -pipe proj ecting

thereinto, and at the other formed with a cen-
tralprojection or extension integral therewith,
sald extension constituting a portion of the

main or driving shaft and acting to support

and carry the cylinder, substantially as de-
scribed. |

14. In a rotary engine, the combin ation,
with a stationary casing and a revolving cyl-
inder operating inside the casing and of
smaller diameter to form an annular exhaust-
space between their walls, of a piston rigidly
attached to the eylinder, and a piston-wheel
operating inside the eylinder and arran oed
eccentrically therewith, said piston-wheel hav-
g an oscillating seat made to embrace the
piston and slide thereon, substanti ally as set
forth. | |

15. In a rotary engine, the combination,

with a stationary casing and a revolvin o cyl-

Inder operating inside the ecasing and of
smaller diameter to form an exhaust-space be-
tween them, of a piston set radially with and
rigidly secured to the cylinder, a piston-wheel
operating inside the cylinder and arranged
eccentrically therewith, said piston-wheel be-
ing journaled on asteam-pipe, and induction-
ports arranged in the piston-wheel and steam-

ipe, the parts being arranced substantiallv .
3 = SAA

as set forth.

In testimony whereof 1 sign this specifica-

tion, in the presence of two witnesses, this 17th
day of September, 1886.
CYRUS BAILEY.
Withesses: o
OSCAR KIRN,
W. J. EMERY.
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