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UNITED STATES

PaTENT OFFICE.

OSCAR ERNEST MORSE,

OF DILLON, MONTANA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 552,854, dated January 7, 1896,

Application fled May 17, 1895,

To all whom it may conceri:

Be it known that I, OSCAR ERNEST MORSE,
of Dillon, in the county of Beaver Head and
State of Montana, haveinvented a cerfain new
and useful Improvement in Rotary Engines,
of which the following is a full, clear, and ex-
aet description.

This invention relates to that class of en-
gines in which steam or other similar motive
went causes the rotation of a piston within a
ey ylinder to transmit motion to a power-shaft.

The objeet of the invention is to provide an
engine of the class mentioned wherein the
motive agent will act on the pistons at all
times at a certain distance from their axes,
thereby maintaining an even leverage, and
consequently producing a steady and even
motion.

Afurther object is to so construet the parts
that the engine-pistons may berotated equally
well in either direction.

The invention consists in means for pro-
dueing a positive action of the pistons with
relation to the steam-cylinder and in provid-
ing an automatic governor or cub-off, so that
more or less ste‘un may be admitted for ex-
pansion as the speed tends to increase or de-
crease.

It further consists in the construction and
novel arrangement of parts, as will be here-
inafter explalned and pomted out in the ap-
pended claims.

Reference is to be had to the accompanying
dmwm gs, forming a part of thisspecification,
in which similar cha acters of reference indi-

cate corresponding parts in all the views.

Figure 1is a transverse section on the line
11 of Fig. 2 of a rotary engine embodying
my invention. Fig.2is a velmcal section on
the line 2 2 of Flo 1. Fig. 3 is a horizontal
section on the line 3 3 of Fig. 1. Fig. 4isa
partial elevation and partial section on the
line 4 4 of Fig. 1, and Fig. 5 is an edge view
of a reg ulauno 1lve employed.

Refeumo to the drawings, A is a steam-
cylinder casing having the heads A provided
with suitable ~tufﬁnﬂ-boxes, through which
the driving-shaft A* extends. The “shaft A?

is eccentrio to the axis of the eylinder A and
has concentrically mounted on it a eylindri-
cal piston-carrier A% which is thus eccentric
to the steam- cyhnder and provides between

Serial No. 549,711,

(Mo model))

it and the lower portion of the steam-eylin-
der a steam-space «. The piston-carrier A’
has a web portion «', and hubs or bosses o
extend from the web portion and surround
the shaft A%Z The rim of the carrier extends
across the steam-cylinder, and its edges are
provided with packing-rings ¢, held in con-
tact with the heads A’ by means of springs.
The upperside of the carrier revolves zwalnst
a packing-plate ¢, seated in a channel in the
partition - block @ and forced outward by
means of springs.

13 designates the pistons extended throngh
dmmetmeally—oppomte openings in the rim of
the carrier A®and adapted to bear against
the wall of the cylinder A, and to provide a
steam-tight connection the pistons carry at
their outer ends spring-impelled pac]s.nm-
plates b. The inner ends of the pistons are
rigidly secured to yoke-plates B’ havingopen-
ings elongated in the dn’ecmon of the pthOlIS
and surroundmo the hubs ¢®. The plates B’
have laterally- extended parallel end flanges
b' against which the straight parallel edO‘es
of eecentme plates B? bear The plates TR
are mounted to rotate on bosses b® extended
inward from the heads A’ and eccentrically
surrounding the shaft A% DBy this construe-
tion, as the piston-carrier rotates eccentri-
cally to the inner wall of the cylinder A and
rotates the plates B* on the fixed eccentirics
b?, the said plates will be moved transversely
of the yoke-plates B', causing them to move
transversely of the carrier Ag, thus changing
the relative projections of the pistons B to
cause each of them at all times to bear upon
the wall of the cylinder A.

B3 is a valve-chest mounted on the cylinder
A and having steam-ports b* &° communicat-
ing with the steam chambera. Inletand ex-
haust pipes B! B communieate W1th the inte-
rior of the valve-chest.

C is the rotary cut-off valve in the valve-
chest. At one end the valve C is provided
with ports 1 adapted to form a connection be-
tween the exhaust-pipe B and either one of
the steam-ports b* 0%, and at the other end the
valve has a longitudinal recess ¢ forming a
steam-chamber in the valve and from which
steam-ports 2 3 4 lead outward. A stem ¢
extends from the end of the valve through
the head ¢ of the valve-chest, and to the
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outer end of the stem is secured a shifting-
lever ¢'. This shifting-lever has a pivotal
connection with the stem, so that it may be
rocked outward on the stem. - On'its inner
side.the lever C' is provided with a projec-
tion or lug ¢® adapted to be engaged in one
of a series of notches ¢! in the periphery of
the head: ¢?, with which itis held in locking
engagement by means of a spring ¢’, secured
at one end to the lever and at the otherend
bearing upon the stem ¢’

When the lever C' is in its direct vertical
position, as indicated in the drawings, the

valve C will cut off the steam-ports, so that |

no motion will be imparted tothe engine. By
turning the lever laterally in one direction
the valve will be rotated to connect the port
2 with the port ¥* and the port 3 with the
steam-inlet B*, and when in this position the
exhaust will be out through the port % - By
shifting the lever laterally in the opposite di-
rection. the port 2 will register with the port
0% and the port 4 will register with the steam-
inlet B*, and the exhaust will be through the
port &% - It will be-seen by this eonstruction
that the pistons may be eaused to rotate in
either direction.

I will now ‘describe .the automatic steam-
regulating mechanism.

Dis a rotary and longitudinally-movable
valve-shaft extended through the head ¢ of
the valve-chest B® and into the chamber cof
the valve C, where it has secured toit a regu-
lating- valve D'.  This valve D’ has in itsin-
ner face a segmentally-cut-away portion d,
forming a segmental projection d’. The. valve
D'is designed to-have a slight rotary move-
ment on the shaft D, and with thisend in view
I loosely secure it to the shaft by means of a
pin or serew d? passing through a slot @ in
the valve and engaging with the shaft. With
this connection the shaft is allowed a limited
rotary motion relatively to the valve whenthe
engine is reversed, causing the steam to be
cut off at the propertime or place by the valve
whichever way the engine runs. A disk d*
is affixed to the shaft D within the chamber
¢ at the side of the port b* opposite that of
the valve D’. This disk by striking against
the inner surface of the head ¢ will serve as
a stop to limit the outward movement of the
shaft.

The outer portion of the shaft D has a beaxr-
ing through a yoke D? extended from the
head cf, and loosely mounted to rotate on this
yoke is a pinion D3, meshing with a gear-

wheel D?, rigidly mounted on the driving-
I find it desirable to make the pin-

shaft A%
ion D®one-half the circumference of the gear
D*; but the relative sizes may be varied with-

out departing from my invention, as the ob--

jectis merely to imparta greater rotary speed

to the shaft D than to the driving-shaft. An-’

gle governor-arms D5 are plvotally connected
at thelr angle portion to brackets d’ extended
rigidly flom the pinion D% The outer ends
of the arms D? are provided with governor-

weights d8, and their inner ends are. slotted,
as shown toen gage witha pinextended across
a transverse opening in a block &, rigidly se-
cured to the end of the shaft D.

Within the yoke D? a spiral spring E. sur-
rounds the shaft D and abuts at one end
against a collar e affixed to ’Ghe shaft and at
the other end against a collare’ movablelon-
gitudinally of the shaft, butintendedto 1otate
therewith. - As a means to allowthe collar e
to move longitudinally of the shaftand cause
it-to rotate Wlbh the shaft, I here show the
collar attached to the shaft by meansof a pin

carried by the eollar and passing through a

Jlongitudinal slot ¢* in the shaft; bt itis ob-

vious that other connections may be made for
this Purpose, as the only object of moving the
collar ¢' is to adjust the tension of the spring
E as circumstances may require.

E'isa tension-adjustinglever for the spring
E. It is here shown in the form of an angle-
lever pivotedatits angle tothe yoke D* One
arm of the leveris blfm cated and has a slot-
ted pivotal connection with a ring €°, mounted
loosely on the shaft D and becum against
the outer surface of the collar ¢, and the
other arm has a screw -thread engagement
with an adjusting-serew ¢! passing upward
through a slot epening in the yoke D - Obvi-
ously by manipulating the screw ¢! the lever
E'maybe worked to move thering ¢>and regu-
late the tension of the spring.

The operation of the engine is as follows:
Steam is admitted to the steam-chamber «,
where it exerts its force on the piston in line
with the port bY causing it to move around
until it has reached a point slightly above the
position of the opposite piston shown in the
drawings, when the steam will exhaust, and
then of course the opposite piston will receive
the force of live steam. When the engineis
atrest, the governor and cut-off will be in the
p051t10n shown in Fig. 2; but when set in mo-
tion the gear D* causes the pinion D?® to ro-
tate rapldly As the speed increases, the
weighted arms D® will be forced correspond-
ingly outward to draw the shaft D outward
and cause the projecting part d’ of the valve
D’ to more or less cover the port b%. When
a certain speed is attained, the valve D" will
be directly over the port b4 and its cut-away
portion will admit a full head of steam only
while the piston is passing from the point
shown to a point approximately at «, Fig. 1,
when the projected portion of the valve will
partially close the port b*and serveasan abut-
ment, so that the steam will act expansively
to the point of exhaust. If theload is taken
off the engine so that a higher rate of speed
is attained, the shaft D will be drawn more
and more outward till all or nearly all of the
steam will be cut off from the port b*, thus re-
ducing the speed, when the spring E will force
the valve back toward its former position and
admit steam enough toimpart a regular speed
to the engine.

Having thus deéscribed my invention, I

So
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claim as new and desire to secure by Letters
Patent—

1. In arotary engine, the combination with
a steam cylinder, of the piston carrier eccen-
trically mounted therein, the transversely re-
ciprocating pistons in said carrier, and meeh-
anism, comprising fixed eccentrics, and ec-
centric plates movable transversely of the pis-
tons for causing said reciprocations during
the rotary motion of the carrier, substantially
as specified.

2. In a rotary engine, the combination with
a qteam cylinder, of the piston carrier therein
and rigidly mounted on a driving shaft, the
transversely movable pistons mounted in said
carrier, a yoke plate to which the pistons are
rigidly attached, the said plate having an
elongated opening surrounding a hub on the
carrier, an eccentrie plate engaging with the
yoke plate, and a fixed eccentric on which-the
eccentrie plate rotates, substantially as speci-
fied.

3. In an-engine, the rotary, chambered cut-
off valve, the rotary regulating valve therein,
and mechanism for moving the regulating
valve longitudinally of the chambered valve
for regulating the opening of a steam port,
substantially as specified.

4, Inarotary engine, the combination with
the rotary pistons and the driving shaft, of

the chambered cut-off valve, a shaft exfended
therein and receiving rotary motion from the
driving shaft, a regulating valve on the shaft
within the chamber of the cut-off valve, and
a governor operating by centrifugal action to
draw the valve bearing shaft longitudinally
outward,and the spring for moving said shaft
in the opposite direction, substantially as
specified.

5. The combination with the rotary cut-off
valve having the steam chamber and the
ports, of the regulating valvein said chamber
having a segmental cut-away portion and a
projecting portion, and mechanism for caus-
ing a rotary motion of the valve and also a
movement longitudinally of the cut-off valve,
substantially as specified.

6. The combination with the rotary cut- off
valve having the steam chamber and the port,
of the regulating valve, the shaft earrying
the same and adapted to have a slight rotary
movement relatively to the regunlating valve,
a centrifugal governor for moving the shaft
in one direction, a spring for moving it in the
other direction, and a tension device for the
spring, substantially as specified.

OSCAR ERNEST MORSE.

Witnesses:

N. M. WHITE,
E. II. BRUNDAGE.
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