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UNITED STATES PATENT OFFICE.

- MANLEY, of the city, county, and State of New
- York, have made an invention of certain new

- act description and specification of the same.

- lar movement of a piston or pistons in contact
- with heads fixed to the cylinder or case con- |

- case, and with heads which revolve with the
- tween their adjacent faces, so that the circular

- with fixed heads is avoided, and the necessity

-0ne or more revolving pistons with a fixed cyl-

- the piston or pistons, and with packing-rings

‘and to keep the wearing surfaces more thor-

rotary engine embodying it.

~ side view of the engine,
- plan of the same.
- view of the engine with one of the heads of
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OF NEW YORK, N. Y.
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' Speciﬁt_:a,tion forming part of Letters Patent No. 146,010, dated Dedember_ 30,1873 ; application filed

April 23, 1873,

To all whom it may concern: 1

Be it known that I, WILLIAM ROBINSON

and useful Improvements in Rotary Engines;
and that the following is a full, clear, and ex-

The invention has reference to that class of

~ rotary engines in which one or more pistons
- are caused to revolve or rotatein a cylinder or

case; and 1t is applicable to steam-engines,
pumps, and blowing or other engines in which
16 may be useful. The object of the invention
15 to obviate the defects incident to the cireu-

fining the fluid. To this end the invention con-
sists, primarily, of the combination of one or
more revolving pistons with a fixed cylinder or

piston or pistons, and embrace the cylinder be-
movement of' the piston or pistons in contact
ofconstructing the cylinderin two pieces,soasto
permitthe headstobeintroducedinto grooves of
the cylinder, is also avoided. Thesecond partof
the invention consists of the combination of
inder or case, with heads which revolve with

which are arranged eccentrically to the cen-
ters ot the revolving heads, so that the latter

- in their movement move transversely as well |

as circularly upon the packing-rings, the prac-

- tical effect of which arrangement is to prevent |

the faces of the heads from wearing in grooves,

oughly lubricated. The invention consists,
tarther, of certain other combinations, which
are specified at the close of this schedule.

In order that my invention may be fully un-
derstood, I have represented in the accompa-
nying drawings, and will proceed to describe, a

Ifigure 1 of the said drawings represents a
1e.  Iig. 2 represents a
Iig. 3 represents a side

the cylinder removed. Fig. 4 represents a ver-

tical section of the engine. Fig. 5 represents
4 cross-section of the engine. |

The engine represented in the drawings has
a cylinder or case, A, which, in this example, is
madefast to the bed-plate B. This cylinder is
openat both sides, and constitutes a cylindrical
cavity,in which the pistons rotate. The pistons

C in this example, are three in number, and are

connected with a hub, D, which is arranged to

revolve within the cylinder and eccentrically
with the cavity thereof. The hub D is sup-
ported by the gudgeons E I, which are ar-
ranged to revolve in pillow-blocks If, secured
to the bed-plate B. The form of the cavity of

the cylinder A, in this example, is that of two

Intersecting segments of true cylinders of dift-
ferent radinses. One of these segments ex-
tends from b to 4/, 1n the direction of the arrow
« 1n Fig, 4, and is concentric with the piston-
hub D, but is of slightly greafer radius, so
that the hub does mot touch it in revolving.
The other segment is-of much larger radius
than the radius of the piston-hub, is eccentric
therewith, and extends from §’ to b, Fig. 4, so
as to form the working cavity, in which the
fluid is contained, when acting upon or being

acted upon by the pistons. The ports d &/, by

which the fluaid enters and escapes from the
working cavity, are formed in the periphery of

‘the cylinder, and have external nozzles, with

which pipes may be connected. The sides of
the cylinder A are closed by heads G G, which
are rigidly connected with the piston-hub D,
so that the hub, heads, and pistons all revolve
together. The rims of these heads cover the
flanges % of the cylinder A, and the joints be-
tween the two are, by preference, packed with
metallic rings m, which are contained in ring-
grooves in the cylinder, and are pressed to-
ward the inner faces of the heads by springs.
These packing-rings m are concentrie, or there-¢
about, with the exterior periphery of the work-
ing cavity, and are thus eccentric with the cen-
ters or axes of revolution of the heads G. The
pistons C, in the present example, are three in
number. Iach is constructed to slide radi-
ally in a slot in the revolving piston-hub D.
The edges of each piston slide radially in con-
tact with the inner faces of the heads G, and
the outer end of each piston revolves in con-
tact with the inner cylindrical surface of

| the cylinder A. In order that the outer -

ends of the pistons may be held in contact

| with the surface of the cylinder, so as to pre-




o,

vent the escape of steam from one side of the |

piston to its other side while the piston 1s trav-

ersing the working cavity, the piston-hub D i1s
made. hollow, and the finid is admitted into

the cavity, so as to force the pistons outward.
The fluid for this purpose 1s admitted by
means of self-acting valves e, one of which 1s
applied to the space between every two pis-
tons. These valves open inward, so that,
when the pressure of the steam (or other ﬂuld)
in the working cavity between any two pis-
tons is greater than the pressure in the cavity

of the piston-hub, the steam (or other fimid)

may center such cavity, and operate upon the
inner ends of the pistons; but when the press-
- ure of the flmid between two pistons is less
than the pressure within the hub, the valve
closes by the action of its spring, and prevents
the reduction ot the pressure in the cay 1ty of
the piston-hub.

In order that the ])lthIIS may be held in
place at the time the engine 1s qtalted one of
the gudgeons Ii 1s b01ed so as to form a Pas-

sage, S, and this passage is connected with a

pipe, f, by means of a stuffing-box, so that
steam (or other fluid under 1}1essure) may be
admitted to the piston-hub, to press upon the
inner ends of the pistons.

In order to insure the holding of the pistons
to the surface of the concentric segment b ¥/,
a nipple, ¢, is secured within the cavlty of the
piston-hub to each head, 1n such position as to
hold np the pistons by bemm against their
inner ends.

If the engine thus described is used as a
steam-engine, the steam 1s admitted by one
port, d, and after acting upon the piston in
ir ont of 1t, escapes at the other port, d’.
POWer 1s transmitted by means of one or more

cog-wheels or belt-pulleys, secured. to one or
both of the oudgeons, Ii; or one or both ot the

gudgeons may e connected with revolyin o

shafts.

When the engine is used as a pump or as a
blowing-engine, it is driven by power applied
to one or both of its gudgeons I; and the
fluid, entering at one 1)011: d, 18 GYDE‘HGd at
the Othel .

Tt will be noticed that, in an engine con-

structed as above deGI‘led the edges of the

pistons slide radially in contact with the sur-

faces of the heads, but do not revolve against
them.,

of the pistons in contact with the ‘head move
the same lineal distance, the wear 1s equalized,
and unequal wear of the pistons is prevented;
whereas, if the edges of the pistons turned i
contact with fixed cy]mdex -heads, (as has here-
tofore been common,) the inner ends of the |

The |
| fixed cylinder, and the valves for supplying

As In such radial sliding all the parts |

146,010

pistons would describe smaller circles than
their outer ends, and, consequently, the former
would travel shorter lineal chstfmces than the
latter, the result of which would be unequal
wear and constant leakage. Moreover, as the
packing-rings between 13116 cylinder heads and
the cyhndel are eccentric to the centers or
axes of the heads, the faces of the heads move
transversely as well as circularly upon the ad-
jacent faces of the packing-rings, and the wear
upon the cylinder-heads is distributed over a
broad annular space whose width is about
twice as great as the eccentricity of the rings
to the axes of the heads. This sidewise move-
ment of the heads over the packing-rings also
carries the lubricating material laterally be-
tween the adjacent wearing surfaces.

The form, construction, and proportions of
the engine may be 01eaﬂy varied, to suit the
views of different constructers or usels Thus,
for example, the piston, piston-hub, and ¢y 1111-_
der-heads may be fixed to the bed plate, and

the cylinder may be constructed to revolve

round them.

What I claim as my invention 1s—

1. The combination, substantially as before
set forth, of the 1ev01v1nfr piston, the fixed cyl-
inder, and the heads of the Cy lmder revolving

- with the piston, and arranged to embrace the

cylinder between their adJaeent faces.

2. The combination, substantially as before
set forth, of the 1ev01vm piston, the fixed cyl-
inder, the cylinder he'uls 1ev0h ing with the
plston and the packing-rings arran ﬂ‘ed eceen-
trlca,lly to the centers of the GV]lﬂd@l heads.

3. The combination, substantially as before
set forth, of the revolving piston, the hollow
piston- hub the 1eV01Vlllﬂ cy linder- heads, the

the hollow piston-hub with fluid from the ¢yl-
inder.

4. The combination, substantially as before
set forth, of the 1ev01vmrr piston, the hollow
piston- hub the rev olwnn cylmdel -heads, the
fixed cyhndel and the passage thronnh the
cudgeon of tlle piston-hub, for supplymn Huid
theleto from the exterior of the engine.

5. The combination, substantmlly as before

| set forth, of the 16‘?’01?‘1110‘ piston, the hollow -

piston- hub the 1evolvmn cyhndel -heads, the
fixed cyhnder and the 1111}1)16 for holdmn the
piston to the surface of the cylinder.

Witness my hfmd this 18th d:fw of April,
1873.

W. R. MANLEY.

- Witnesses:
W. L. BENNEM,
. S. RENWICK.
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