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To all whom Tt may concerr:

Beit known that I, GEORGE F. SAGE, a citi-
zen of the United States of America, and a
resident of Cleveland, in the county of Cuya-
hoga and State of Oh10 have invented cer-
taln new and useful Improvements in Rotary
Engines, of which the following is a specifi-
cation.

My invention relates to that class of rotary
engines in which a plarality of cylinders are
pwotally mounted and provided with reecip-
rocating pistons, of which the rods connect
with an eccentrically-fixed crank-pin; and
the ob;]eet of my invention is to prov 1(1@ for
such engines an efficient positively- operating
valve mechanmm I attain this object in an
engine constructed and equipped substan-
tially in the manner as shown in the accom-

. panying drawings, in which—
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line i y, (see Fig.

Figure 1 represents a longitudinal vertical
sectional view of said engine complete. Tig.
2 represents a transverse sectional view of the
same on line x x. FXig. 3is an end view of
sald engine. FKig. 4 represeuts a partial face
view of one of the disks thereof. Fig.51is a
detached partial horizontal sectional view on
1;) and Figs. 6 and 7 rep-
resent tmn%welse sectional views of the in-
duction and eduction mediums hereinafter
referred to.

Like letters of reference denote like parts
in the drawings and specification.

The engine in connection with which m
lmprovem rent i1sillustrated substantially com-
prises a base A, with suitable bearings B B,
in and between Whl(‘h are journaled the disks
C (U, which carry the eylinders D, D', D?, and
D3 between them. FEach of the eylmdels 18
provided with a trunk- piston E K’ E? K3, of
which the rods are pivotally connected with
the fixed eccentrie-pin ¥. Inopposite position
near the outer extremity of each cylinder are
the 1nlet and outlet ports, respectively, as at o
and ¢'. Said ports communicate with the ra-
dial ports & and &' in the disks, as shown in
Figs. 1 and 5, and the radial ports in turn es-
tablish communication with stationary tubes
G and . Within the tube G the live agent
(gas or liquid) is conveyed to the cylmdera,
while the exhausted gases or liquid are dis-

charged through tube . Normally the tubes |

(No model.)

- —_— —_—

| G and H remain in fixed position, one (the

inlet-tube) having ifs channel terminating in
upward dlrecmon the other (the outlet- tube)
having its ehannel extending downwardly.
Kach cyhndel receives its eharﬂ‘e when it is

approximately in the highest position, and

exhausting of the spent r*harwes begins as
each L}?llndel i8 approaching its lowest POSI-
tion.

Attached to the tube G is a lever I of which
the lateh ¢ engages the notches d of the seg-
ment J, and according to how this lever is set
the engine may be made to run either to the
right or left, as conditions may require. If
the tube is set as shown in Ifig. 6, then the
breadth of 1ts channel is depending to the
““right,” and consequently the motor will
turn to the right.” Ordinarily the outlet from
the tube & 1s so set as to admit the propel-

ling medium to the receiving-cylinder as the

| 1atter is about reaching its highest position.

Thence charging of the respective cylinder
can continue until it reaches about the hori-
zontal position. FKrom about the horizontal
position in downward direction the expansive
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force of thecharge is utilized, and when either
cylinder has reached its lowest position then

the discharge-ports must be opened and held
open until the cylinder or cylinders are fin-
ishing the remaining half-revolution in up-
ward direction and are in suitable position

for the next charge to maintain the mot01 in

rotation.

Toprovide suitable means to effect a tlmely
opening of the discharge-valves K constitutes
the essential feature of myinvention. I pre-

8o

35

fer to open said valves by inter nallv -arranged

means.

As shown, there is a lateral portein the
lower pOI‘thH of each of the cylinders and in
that side of the cylinder-wall which adjoins
the disk C', containing the exhaust-ports 0'.
In alinement with each of the exhaust-valves
K, exhaust-ports 6, and lateral ports e there
18 a cavity or depression f in the face side of
the disk C’, arranged in open relation with
the lateral ports e. Within each of thecavi-

ties is placed and snugly fitted a piston 1.,
which has or makes operative contact with
the lever M, the latter being pivotally ar-
ranged within said exhaust-ports in such
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‘by the pressure within the cylinder.

-

manner that the long arm of such lever is
reached by the piston and the short arm by
the valve K in and of each exhaust - port.

As shown in the drawings, the outward

movement of the pistons is limited, so that
there will at all times remain aspace between
the. outer end of the piston and the head of
the cylinder, which space is practically suf-

-ficient to permit the inlet and exhaust ports

to remain unclosed by the piston during its
movement, and the axial length of the piston
is such tha,t when at its extremﬁs of move-

ment the port or passage e will be opened, as

shown in Figs. 1 and 2, the opening being on
opposite ends of the piston, according to the
position of the latter. During the greater

portion of the movement of the piston, how-

ever, said port or passage is closed by the
plStOll

The operation of the exhaust mechanism
18 substantially as follows: Referring par-

“ticularly to Figs. 1 and 2 and following the

course of the piston E, the valve K is, in the
position shown, closed by the pressure of the

inflowing operating agent, the pressure of |

this agent being greater than the atmos-
pheric pressure on the face of the auxiliary
piston L. There being no escape, the pres-
sure causes the cylmdel to begin 1ts rotary
movement, the piston E havmn' a relative
inward movement daring which the piston
passes over and covers the opening ¢, there-
by forming a means for preventing move-
ment of the auxiliary piston L. This move-

= ment is continued, the inflow of the agent
being cut off, as hereinbefore set forth, pass-
ing the position in which the piston E'is

shown until it nears the position shown by
the piston E? At this point (as the outer
face of the piston passes the periphery of the
opening e) the pressure within the cylinder

has access to the face of the auxiliary valve |
L,and as the area of said face is greater than

that of the face of the valve K the excess of
pressure will cause said piston to be forced
outward, thus moving the lever M and moving
the valve K inward to open the exhaust-port.
The further movement of the piston carries it
toand past the positionshown by the piston E?,
and as soonasit beginsitsoutward movement
the openmﬂ' e 18 olosed thus forming a cush-

ion (fluid) in the inner side of the dumhary
piston 1., which prevents any movement of
sald piston L to permitthe valve K to resume
1ts position to close the exhaust-port. When,

“however, the piston has moved to a point

where the inner face of the piston D clears
the opening ¢, the pressure on the face of the
valve K being greater than the atmospheric
pressure on the piston L causes said valve to
close. DBy this construction it will be seen
that the valve K and the piston L, in connec-

tion with the lever M, form a differential

valve or mechanism WhlGh 1s operated solely
- In ad-
dition thereis norequirement of a slide-valve

I‘

prevents the valve K closing,

692,212

! for permitting the exhanst to take place, and

there is norequirement of the use of springs
and other auxiliary means for holding the
valve in either its open-or closed position,
this being accomplished by the formation of
the cushion (fluid) for the piston L, which
the pressure
within the cylinder normally holding said

valve closed.
quirement of by-passes, &c. the inlet and ex-
haust having independent and fixed ports.
As the port b/ . moves with the cylinder and
the tube H is so arranged to communicate
therewith during the greater part of the revo-
lation of the e¢ylinder, as shown in Fig. 7, the
exhaust is permitted to pass freely through
the tube Il to some suitable point, either to
the atmosphere or to a suitable eondensmfr
apparatus.

IFrom the foregoing it can readily be seen
and understood that the centr ifugal force of
the rotating parts can have no detmmental
effect upon the elements which are provided

for the purpose of holding the exhaust-valvés

open during the 1equ1ted intervals.

Motors eqmpped and operatingin the man-
ner as above stated possess the necessary
qualifications for high efficiency and smooth
running, and thus combine the good features
of reciprocating and rotary engines in one
compact structure.

What I claim, and desire to secure by Let-
ters Patent, is—

1. In a rotary motor, the combination with
apluralityofcylinders; plstons movablethere-
in, said pistons having a connection with a
fixed eccentric common to each of said pis-
tons, each of said cylinders having an 1nlet-
port; of an exhaust-port for each of said cyl-
inders, independent of the inlet - port; and
means for opening and closing the exhaust-
port, said means being operated solely by the
pressure within the cylinder.

2. In a rotary motor, the combination with
a plurality of eylinders; and pistons movable
therein, said pistons havingaconnection with

Furthermore, there is no re-
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a fixed eccentric common to each of said pis-

tons, each of said cylinders having an inlet-
port; of an exhaust-port for each of said cyl-
inders independent of the inlet-ports; a valve
for each of said exhaust-ports, said valves
being normally subjected to pressure from
within the cylinder to hold said exhaust-ports
closed; and means for opening said valve
when each piston 1s about to finish 1ts in-

stroke; and independent means for control-

ling the inlet of the operating medium. -

3. In a rotary motor, the combination with
a plurality of cylinders; and pistons movable
therein, said pistons having a connection with
a fixed eccentric common to each of said pis-
tons, each of sald cylinders having an inlet-
port of an exhaust-port for each of said ¢yl-
inders independent of the inlet-ports; avalve
for each of said exhaust - ports, said valves
being normally subjected to pressure from

or equivalent means operated by the piston | W1thm the cvlmdel to hold said exhaust-ports
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closed;
pressure within the cylinder for opening said
valve when each piston is about to finish its
relative instroke.

4. In a rotary motor, the combination with
a plurality of eylmdets and pistons movable
therein,said pistons having a connection with
a fixed eccentric common to each of said pis-
tons, each of sald cylinders having an inlet-
port; of an exhaust-port for each of said eyl-
inders independent of the inlet-ports; and a
valve foreach of said exhaust-ports,said valve
forming a portion of a differential mechanism
for 0penmo‘and closing said exhaust-port,said
differential mechamsm being operated solely
by pressure from within the cylinder.

5. In a rotary motor, the combination with
a plurality of eylmders and pistons movable
therein, said pistons ha,vmﬂ' a connection with
a fixed eccentric common 1:0 each of said pis-
tons, each of said cylinders having an inlet-
port; of an exhaust-port for each of said cyl-
inders independent of the inlet-ports; a valve
for each of said exhaust-ports, said valve
being normally held closed by pressure from
within the cylinder; and an auxiliary piston
movable in a chdmbel having a direct com-
munication with the eylmder when said pis-
ton has about completed its relative instroke,
for moving said valve to an open position.

6. In a rotal y motor, the combination with
a plurality of cylmders ; and pistons movable
therein, said pistons havinga connection with
a fixed eecentrle common to each of said pis-
tons, each of said cylinders having an inlet-
port of an exhaust-port for each of sald cyl-
inders independent of the inlet-ports; a valve
for each of said exhaust- ports, said valve
being normally held closed by pressure from
within the eylinder; an auxiliary piston mov-

"able within a ehamber having a direct com-

munication with the cyhnder when said pis-
ton has about completed its relative instroke,

- for moving said valve to an open position;
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and means, provided by said plsbon for re-
taining said valve in open position until said
piston has about completed its relative out-
ward movement.

7. In a rotary motor, the combination with
a plurality of eyhnders_,. and pistons movable
therein, said pistonshavinga connection with

a fixed eeceutrm common to each of sald pis-

tons, each of said cylinders having an inlet-
pmt of an exhaust-port for each of said cyl-
inders independent of the inlet-ports; a valve
for each of said exhaust-ports, said valve be-

and. means opemted' solely by the |

ing normally held closed by pressure from

within said cylinder; an auxiliary piston for
moving said valve to an open position; and a
port communicating with said cylinder and
normally closed by the piston, said port being
open at substantially the extremes of move-
ment of said piston, whereby said auxiliary
piston will be acted upon by the pressure
within the cylinder when said pistonis atone
extreme of movement and free to be moved
when the piston is at the opposite extreme of
movement. .

8. In a rotary motor the combination of a

'plumhty of cylinders; a piston movable in.

each of said cylinders, said pistons having a

connection with a fixed eccentric common to

each of said pistons, each of said ecylinders
having aninlet-port; an exhaust-port for each
of said cylinders; and differential mechanism

for controlling the opening and closing of the

exhaust-port, “said mechanism being sub;]eet
to the pressure within the c¢ylinder.
9. In a rotary motor, the combination of a
plurality of cylinders; a piston movable in
each of said eylinders, said pistons having a
connection with a fixed eccentric common to

each of said pistons, each of said cylinders

havingan inlet-port; an exhaust-port for each
of said cylinders; and differential mechanism
for controlling the openingand closing of the
exhaust-port, “said mechanism being subject

to the pressure within the eylinder a,nd oper-

ative to change the position of the exhaust-
port - controlhnﬂ' means only at pomts ap-
proximate the completlon of the In and oub
strokes of the piston.

10. In a rotary motor, the combmatwn of a
plurality of eylinders; a piston movable in
each of said cylinders, said pistons having a
connection with a fixed eccentric common to
each of said pistons, each of said cylinders

havingan inlet-port; an exhaust-port foreach

of said eylinders; and differential mechanism

for controlling the opening and closing of the

exhaust-port, said mechanism being subjeect
to the pressure within the cyhnder the por-
tion of said mechanism operating to open said

port having communication with said cylin-

der only at approximately the eompletlon of
the instroke of the piston. -

Signed at Cleveland this 29th day of Au-

ﬂust 1900.
GEORGE I, SAGE.

Witnesses:

B. F. EIBLER,
WM. J. JARECKEL.
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