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To all whom it may concern :

Be it known that I, JorN H. DARRAGH of
the city and county ot San Franeisco, in the
State of California, have invented certain Im-
provements in Rotary Steam-Engines; and 1
do hereby declare that the following 1s a {full,
clear, and exact description thereof, reference
being bad fo the drawings accompanying this
specification, and forming a part of the same.
- My invention has reference to certain im-
provements in rotary steam-engines, as here-
inafter more fully described.

Referring to the accompanying drawings,

Figure 1 is a vertical section. Iig. 2 1s a side
view with lower part broken away. Fig.3is
a view of the ecam-wheel.

The shell or case A of the engine I con-
struct with a semicircular steam -chest, B,
upon it, and in this steam-chest I place a I'e
versmﬂ-valve, C, by means of which I can di-
rect the steam to either side of the center, so
as to drive the engine-shaft D in either ' di-
rection, as heremafter more fully described.

The ennme shatt 1 make with an enlarge-
ment or plston, E, upon it, so as to increase
its diameter inside of the shell A,-and thus
decrease the steam-space in the engine. The
ends of this enlargement fit close against the
sides of the case A, and a ring packm y [
prevents the entrance of steam between 1ts
ends and the sides of the case.

The shaft D passes through stuffing-boxes
in the sides of the case, so “that there is no
chance for leakage of steam. =

A single piston-wing, G, extends radially
from the enlargement E, so that its outer end

moves close against the inside face of the shell |

A. To pack the edge of this piston-wing. I
make two grooves,¢ 4, longitudinally along
its edge, one near each side, and. in each
groove 1 place a steel or other metal bar, ¢.
I also make a chamber, j, in each side of the
plStOIl and connect the bottom of each groove
¢ with the chamber underneath it by means of
holes 0 o, so that one groove connects with
the chamber on one side, and the other con-
nects with the chamber on the other side.
These bars will then serve as packing for the
edge of piston-wing, because when steam is
admitted into the engine it will fill the cham-
bers j and holes o o, and press the bars ¢ out-

.

ing from 1t.

ward against the face of the case, so that no
matter how much they wear they continually
adjust themselves to the surface to be packed.

B 1s the steam-chest, which 1 have repre-
sented in the present instance as semicircu-
lar; but 1t might be made 1n any desired form.
L: is the steam-pipe which conducts steam to
the steam-chest. O 1is therotary plug or valve
by means of which the direction of the steam
1s reversed. This plug or valve 1s placedin a
bore or hole in the steam-chest, and it has a
passage, 7, leading through it.

Ports or passages p ¢ “conuect the bore in
which the plug or valve rotates with the steam-
chest, and twosimilar ports, s?, with the engine-
cylmder, one on each side of the shaft-center.
The arrangement of these ports is such that
when the plug is turned so that i1ts port or
passage + connects the port p with the port ¢,
steam can pass into the cylinder through the
port ¢; but when the plug is turned so as to
connect, the passages ¢ s, steam will be ad-
mitted into the cylinder throuﬂh the port s,
thus reversing the motion of the piston.

U U are hin ﬂ'ed valves or abutments, one of
which 1s placed over each of the ports s ¥ and
allowed to open in opposite directions. When

| closed they lie in recesses 1n the cylinder-

face, so that the piston can pass them without
being obstructed.

On one side of each valve or abutment U U
is extended a journal through the side of the
case, and a crank, .V, 1s attached to the pro-
jecting end of each JOllrll’Ll | .

A wheel, I, is secured upon the engine-
shaft close to the side of the case A, and has
a groove, 1, formed on 1its inside face near its
periphery, which 18 concentric with the en-
gine-shaft. The pins of the cranks V V enter
this ogroove, when the wheel rotates with the
engine-shaft. A cam-groove, X, is also maile
in the face of this wheel, so as to communi- |
cate with a portion of the groove w, as shown.

y 9 are levers attached to the outside of the

case, ope on each side of the cranks V. These
levers are connected by a rack-bar, H.

The stem of the plug C also projects through
the side of the case just above the rack-bar,
and has secured upon it a partially ‘toothed

wheel, P, which has a lever-handle, Q, project-
This toothed wheel engages with
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the teeth of the rack-bar H, so that when the
lever 1s moved in either direction the plug is
rotated and the levers y y are shitted simulta-
neously. When the lever Q 1s thrown to the
lett the plug is turned so that its passage v
connects with the steam-port p and admits
steam to the right-hand port to drive the en-
ogine 1n one direction. The same motion of
the lever () sets one of the levers v against the
crank V of the opposite valve, which 1s closed,
and fastens 1t, so that its pin traverses the con-
centric groove, while the opposite crank is re-
leased, so that its pin will follow the cam-
groove, and thus alternately open and close
the valve to admit the steam to and cut 1t off
from the engine.

T'o reverse the engine, the lever-handle Q is
thrown i1n the opposite direction, so as to
bring the passage 7 in the plug in line with
- the ports sand ¢, and at the same time lock the
crank V of the right-hand valve and release
the crank of the left-hand valve, so that steam
1s admitted 1n the opposite direction and. the
engine reversed.

The valves or abutments U U serve to re-
celve the back-pressure of the steam. The op-
erating valve or abutment is opened and closed
at the proper instant by its crank V and the
cam-groove X, so that it opens instantly after
the piston passes it, and remains open until
the piston has moved around and up to it,
when 1t 18 closed to let the piston pass, and
opened again immediately after the piston
passes 1t. 1 exhaust the steam after each
stroke through the engine-shaft, which I malke
hollow for that purpose, as follows: A pas-
sage connects the bottom of the chamber in
eaciL side of the piston with the bore in the
engine-shaft D. Inside of this hollow engine-
shatt I shp a tight-fitting tube, T, which has
only one passage, , throunh 16, and this pas-
sage 1S S0 mnnnud that it czm be brought
into line with e1ther one of the passagesin the
enlargement I by turning the tube slightly;

but When it connects WIth one 1t closes the-

other. When the engine is running in one
direction this tube i1s turned so that its pas-
sage connects with the side of the piston op-
pomte that on which the steam is admitted,
s0 that after the piston passes the 3butment
or valve U the last charge of steam will be ex-
hausted through the hollow engine-shaft. It
will be noticed that the abutment cuts off the
last charge of steam from the fresh charge
each tune the piston passes it, thus transfer-
ring the old charge of steam tO the 0pp051te

| steam-chest K, rotary pluﬂ or valve

| side of the piston, where it can exhaust dur-

ing the next entire stroke. Thus the engine.
1s taking steam on one side of the piston and
exhausting on the opposite side throughout
each stroke. When the engine is reversed the

same operation i1s repeated in a reversed di-

rection.
In practice I shall mount two shafts in sep-

arate chambers on one shaft, so that while
one is passing the dead-point the other will
be working, thus obtaining a continuous
power. I shall also operate the lever Q by
suitable means to cut oif the steam during a
portion of the stroke, so as to work the steam
expansively.

1 thus provide a very simple rotary steam-
engine that can be run in either direction by
sm]ply reversing the lever Q. An engine of
this construction is now in Sll(,CEbelﬂ opera- -
tion in San Irancisco, California.

Having thus described my invention, what
I claim, and desire to secure by Lettels Pat-
ent, 15—

1 In a rotary engine, the shell A with its
C, and
the passages or ports p g r s ¢, and the hinged
valves or abutments U U, arranged as de-
scribed, in combination with the engine-shaft
D, with 1ts enlargement I and sin ﬂle piston:
wing G, and the center exhaust throuﬂh the
hollow en gine-shaft, all combined and arranged
substantially as and for the purpose described.

2. In a rotary engine, th(, rotary valve or
plug C, with 1ts passage 7, and operating-le-

ver h'mdle (3, with its toothed wheel P, 1n
combination with the ports or passages p ¢ 8
¢t and the hinged valves or abutments U U,

with their eranks V V, grooved wheel IY, and

the levers y 9, and connecting rack-bar H, all
combined and arranged to operate as de-
scribed.

3. In a rotary engine, the wheel I, attached
to the engine-shaft, and having the concen-
tric groove w and cam-groove X, in combina-
tion with the hinged valves or abutments U
U, with their cranks V V, and the levers v v,
whereby etther one of the valves or abutments
can be thrown into or out of operation, sub-
stantially as above specified.

In witness whereot I have hereunto set my
hand and seal.

JOHN H. DARRAGH.

Witnesses:
JEREMIAH BROWELL,
W. F. CLARK.

[L. S.]
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