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UNITED STATES

PatTENnT OFFICE.

JOHN MORGAN, OF MANCHESTER, ENGLAND, ASSIGNOR TO RICHARD
HAMMERSLEY HEENAN, OF SAME PLACE.

ROTARY ENGINE AND PUMP.

SPECIFICATION forming part of Letters Patent No. 453,652, dated June 9,1891,
Application filed September 17,1890, Serial No, 365,214, (No model.)

To all whom it may concern:

Be it known that I, JouN MORGAN, a citi-
zenof England, residing at No. 2 Turkey Lane,
Queen’s Park, Manchester, in the county of
Lancaster, England, have invented new and
useful Improvements in Rotary Engines and
Pumps, of which the following is a specifica-
tion.

My invention relates to a construction of
rotary engine in which the rotary motion of
the engine-shaft is produced by the action of
the steam in entering spaces in a casing
formed between a revolving part fixed to the
sald shaft and a part or piston carried by an
axis placed at an angle to the shaft,

I will proceed to deseribe the construction
of the said improved engine with reference
to the accompanying drawings, in which—

Tigure 1 shows a Iongitudinal section, and
Fig. 2 a cross-section, of the complete engine;
Fig. 3 a plan, and Fig. 4 an end view, of the
piston detached; Fig. 5 a plan, and Fig. 6 a
side view, of the piston rod or shaft detached;
Fig. 7, a front view, and Fig. § a side view, of
the stationary slide-valve face.

Within the closed casing « is a cylinder b,
fixed to the engine-shaft ¢ in such a position
that itslongitudinal axis is at right angles to
that of the shaft. On the shaft ¢ is formed
or fixed a plate ¢/, and against this plate is
fixed a flat face on the cylinder . The in-
ner side of the flat face is made with a V-
shaped projection, and in it are formed two
ports f f’, which are also formed through the
plate ¢ and which correspond to ports g m,
formed in the facen of the casing a, of which
ports g communicates with the steam-supply
pipe g’, while m communicates with the inte-
rior of the casing @, which communicates at
a’ with the exhaust or with the steam-supply
of a second engine working compound there-
with. Theecylinderbisby preference screwed
with a threaded hole onto the threaded end
+* of shaft 7, and is secured in position on
disk ¢’ by setting-screws, the outer face of the
disk ¢’ forming a revolving valve-face work-
ing against the fixed valve-face n of the cas-
ing.

The ends of the cylinder b are closed by
covers o o, having al the axial line of the eyl-

inder projecting sockets o/, lined with bushes
hv I, into which fit the trunnions ¢’ of the pis-
ton ¢. This piston is of rectangular form, as
shown at Figs. 3 and 4, with a groove p all
round for the reception of spring-packing,
which fits closely against the sides and covers
of the eylinder. It has a cylindrical boss ¢
for the reception of the trunnions ¢’, which
are fixed therein by keying-pins, as shown.
On the side of the piston next the ports 1 f”
this boss extends right across the piston, as
shown in dotted lines at Fig. 3, and into a
groovein the apex of the V-surface?’ is fitted
a spring-packing s, havingits edge formed to

fit closely against the eylindrical surface of-

the boss s, and thus form a steam-tight sepa-
ration between the spacés formed on either
side of the hoss by the surfaces of the piston,
the cylinder, and the covers. - On the other
side of the piston the bosses ¢? extend only
part of the way acrossto admit between them
of the attachment of the piston rod or shaft
d. Thisisheldin the angular position shown
at Fig. 1 by filting with its end into a bushe,
held by a spherical outer surface in a socket
«*, formed or fixed on the casing a.

The other end of the rod d is formed with
a cross-head d’, of the shape shown more
clearly at Figs. 5 and 6, which cross-head has
a hole formed through it, through which
passes a cylindrical rod or pin ¢, fixed trans-

2

versely across the piston, as shown at Fig. 3.

The cross-head d fits with flanged ends be-

tween flanges ¢!, formed on the piston, sothat
while the piston in being carried round by
the revolving cylinder is free to alter its an-
gular position relatively to the rod d in turn-
ing on the pin ¢® in a plane passing through
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the trunnions ¢’, the rod cannot shift rela- .

tively to the piston in the direction of the
pivot-rod ¢® The cylinder b is formed with
an opening at 0? sufficiently large to allow of
its free rotation with the piston-rod passing
through it in the angular position shown.
Irom the above-described construction it
will be seen that the action of. the engine is
as follows: Assuming the cylinder and pis-
ton to be in the relative positions shown in
Fig. 1, and that rotation of the cylinder and
shaft is taking place in the direction of the
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arrow, Fig. 2, the port f has just opened to
the steam-inlet port ¢, and consequently steam
entering betweeit the surface of the piston
and the lower angular surface b’ of the cyl-
inder; which are close together, the thrust
exerted by the steam in tending to enlarge
the space between the said surfaces will force
the cylinder to revolve in the direction of the
arrow. Steam will continue to enter until
the right-hand edge of port £, Fig. 2, has
passed beyond the upper edge of portg, where-
upon the supply being cut off the steam will
continue to act by expansion until by the ro-
tation of the cylinder the port f will have
reached the uppermost position f/, Fig. 2, at
which time the space between the piston and
eylinder surfaces will have expanded to the
full extent shown in the upper space at Fig.
1. On the cylinder moving beyond this posi-
tion the edge of the cylinder-port will move
beyond the edge of the plate u, and conse-
quently the steam will escape from the said
space into the casing ¢, from which it will
pass to the condenser or atmosphere through
the opening ¢’. At the same time the port
f’, which will have arrived in the lowest po-
sition, will have begun to take steam from

" pott g, and the above-described action will
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be repeated.

The casing ¢ is divided longitudinally into
two halves bolted together, as shown. Ifs
lower part is charged with lubricant, and the
sockets o’ of the trunnions are made with a
longitudinal slot on one side with wings 0%
so that on the rotation of the cylinder the
wings o® dip into the lubricant and lift up a
certain. quantity, which passes through the
slot to the interior of the bearing, thus keep-
ingthe trunnions well lubricated. The lubri-
cant will also find its way into the socket o,
so as to keep the rod d well lubricated. The
casing o is supported on feet ¢® a®

It will be evident that the above-described
engine, instead of acting as a motor, ean also
be used as a pump by driving the shaft <.

Having thus described the nature of this
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invention and the best means I know for car-
rying the same into practical effect, I claim—

1. In a rotary engine or pump, the combi-
nation of an outer casing having a stationary
valve-face provided with ports, an engine-
shaft working in bearings in said casing and
carrying a fixed plate provided with ports,
an inner casing fixed to the engine-shaft in
such position that its longitudinal axis is at
right angles to the axis of said shaft,and hav-
ing on one side a flat valve-face in contact
with the plate on the shaft and provided with
corresponding ports, and a piston contained
in thesaid inner casing and having trunnions
fitted in bearings in said casing at right an-
gles to the axis of the engine-shaft and pro-
vided with a rod that is situated at an angle
to the engine-shaft and carried in a station-
ary bearing in the outer casing, substantially
as described.

2. In a rotary engine or pump, the combi-
nation of an engine-shatt ¢, working in bear-
ings in an outer chamber or casing «, a ¢yl-
inder D, fixed tothe shaft with its axis at right
angles to the latter and working with a slide-
face ¢/, having ports '/’ in contact with a sta-
tionary slide-face n, having inlet and dis-

charge ports, a piston ¢, working with trun--

nions ¢’ in bearings in the axial line of the
cylinder, and a rod d, passing through an open-
ing 0? in the cylinder, connected at one end
to the piston by a hinged connection d’ ¢
and held at the other end in a socket a® of
the casing @, so as to lie at an angle to the
shaft 4, substantially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 3d day of Sep-
tember, A: D 1890. :

JOHUN MORGAN.

Witnesses:
H. A. IIUMPHREY,
Trinity Road, Birmingham.
LewIis W. GOOLD,
77 Colinore Row, Birmingham.
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