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-JAMES M. EVANS, OF NEW YOEX, N. Y.

ROTARY ENGINE, -
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Application filed February 11,1913, Serial No. 747,619,

To all whom it may concern:

Be it known that I, James M. Evans, a
citizen of the United States, and a resident
of the city, county, and State of New York,

have invented certain new and useful Im-
provements in Rotary Engines, of which the . 5

following is a description. :
My invention relates to the type of rotary

cengine shown in my Letters Patent No.

656,694 and 659,295, and has for its general
object the improvement of the type of engine
shown in these Letters Patent, so as to
cheapen the cost of its manufacture and in-
sure its more efficient operation. .

One of the objects of my invention is to
so construct- the cylinder, piston and cylin-
der heads that they may be cheaply manu-
factured and easily assembled and so that all
joints between the various portions of the
cylinder and cylinder heads shall be steam
tight. :

EgAnother object of my invention is to con-
struct the piston so that it will always oper-
ate to produce a steam: tight joint between
itself and the cylinder walls and heads.

Another object of my invention is to con-

struct the dividing partitions and the ele-
ments codperating therewith so that a steam
tight joint will be formed between the pis-
ton and the dividing partitions, and the di-
viding partitions will be relieved of pressure
at their ends tending to break them or pre-
vent their easy operation.
- Another object of my invention is to so
arrange the valves that any wear will be
compensated for and that a variable cut off
of steam at the inlet valve may be effected.

A further object of my invention is to
prevent an uneven motion of the piston as it
passes over the recesses in the cylinder into
which the dividing partitions fit.

The means used to attain the foregoing ob-
ject tend to the production of an engine of
the rotary type which is durable, cheap to
construct and smooth and efficient in opera-
tion. '

The drawings accompanying this specifi-

cation show my improved-rotary engine in
detail. : .

Figure 1 is an end view, partly in section,
of my improved engine with the exhaust
cover, valve and head removed. Fig. 2 is a
longitudinal sectional view of my improved

‘engine taken on the line II—IT of Fig. 1.

Fig. 8 is a sectional view taken on the line
ITI—IIT of Fig. 2 looking in the direction

"Specification of Letters Patent.

Patented Nov. 2, 1915.

“of the arrow and showing the inlet side of .

my improved engine.- Fig. 4isa correspond-

'Ing view of the exhaust side of my improved

engine taken on the line IV—IV of Fig. 2
looking in the direction of the arrow. "Kig.
_1s a view partly in section showing the
piston and valves more in detail. Fig. 6 is
2 detail view partly in section showing one.
of the dividing partitions and a portion of
the piston. Fig. 7 is a detail view in section
taken on the line VII—VII of F ig. 6. -
‘Referring to Figs. 1 and 2,’it will be seen
that my improved engine consists essentially
of a eylinder 1, in which is mounted a rotat-
ing roller piston 2, mounted upon the crank
pin 8 of a crank shaft 4, which crank shaft
is journaled in the cylinder head on'the in-
let side at 5 and in the cylinder head at the
exhaust side at 6. Attached to the cylinder
head and forming a steam chest at the inlet
side is a cover 7, and attached to the cylin-
der head at the exhaust side is a correspond-
ing cover 8 through which the crank shaft 4
passes. Moving radially in apertures 9 in
the cylinder heads and extending into en-
larged pockets 10 formed in extensions of
the cylinder walls are three dividing parti-
tions 11, which carry shoes at their inner
ends which have sliding contact with the
surface of the rolling piston, as more fully
hereinafter described. These partitions thus
divide the cylinder into three equal seg-
mental parts. Communicating with each
segmental portion of the cylinder is an inlet
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passage 12 and an exhaust passage 18, which -

passages are controlled by rotating inlet and
exhaust valves 14 and 15 respectively.

In general the operation of my improved

engine is as follows: Steam enters cover 7
through opening 16 and is admitted to one
of the divisions of the cylinder, say division

"A. This admission commences as soon as

the piston which. is moving in the direction
of the arrow has passed the admission port
near the top of this compartment and the
steam causes a pressure against the piston 2
causing it-to roll in the direction of the ar-
row, thus rotating the crank shaft 4, which
carries with it the inlet valves 14 and ex-
haust 15. This motion continues by reason
of the steam in compartment A until the in-
let valve has reached such a position that it
will admit steam into compartment B, which
continues the motion in the direction of ‘the
arrow. This engine has a fixed intake and
a varidble cut off. 'When operating under
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average load ‘and. the inlet valves have

reached such a position as to admit steam to
compartment B, the steam will be cut off

from compartment A and will continue to-

act by expansion against the piston. When
the crank shaft has rotated to such an ex-
tent that the inlet valve admits steam to
compartment C, thus cutting off the com-
partment B, the exhaust valve will have
reached such a position that it will open the
exhaust port into compartment A and, the
steam in the compartment will be exhausted

" and the compartment put in proper condi-

.16

tion to receive steam through the inlet valve
when this valve has again reached the inlet
port of the compartment. In the meantime
compartments B and C will be going
through the same operations as detailed with

" reference to compartment A. This, there-

20

fore, produces a continuous operation, each
compartment in turn admitting steam, cut-
ting it off, operating by expansion and ex-

- hausting. .
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I shall now describe my engine more par-
ticularly.

The piston—The piston of my improved
engine is mounted upon the crank pin 3 of
crank shaft 4, preferably upon roller bear-
ings 17. The crank shaft as described above
is journaled in the cylinder heads at 5 and 6
and is made in two parts, one part having
a recess 18 into which enters a pin 19, the
two parts being held together by means of a
screw 20. The piston consists essentially of
a core 21, outer members 22 and 23 and a
packing ring 24. The core 21 is in the form
of a hollow annulus, the inner surface of
which bears against the roller bearing 17.
The outer surface of core 21 has two annu-
lar recesses 25 and 26 formed in it to receive
outer members 22 and 23, and a groove in

" its outer surface 27 to receive packing ring
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24. Tt will be seen from the construction.
described that the piston may be easily as--

sembled and when assembled forms a rigid
and compact whole, which is kept steam
tight by its own action. Thus, if the piston
were not steam tight, steam would enter the
recesses 80 and, passing back of the outer
members 22 and 23, would force them out-
wardly against the-walls of the cylinder,
thus making the joint tight. The outer
members 22 and 28 are complementary and

are formed with teeth 28 at their inner

edges, which teeth are adapted to interlock
and with slots 29 in their outer edges, which
slots carry the dividing partitions, as will

‘hereafter be described. Packing ring 24 isa

split ring which tends to expand and hold
tightly against outer members 22 and 23. -

The cylinder—The cylinder structure con-
sists of two heads 81 and 32 carrying bear-

" ings 5 and 6 in which shaft 4 ig journaled

and a cylinder 33 clamped between the two
heads. ‘The heads have annular grooves, as

1,158,467

shown at 84, for the reception of a ring-
shaped extension on the cylinder 83. With
this structure, the unequal expansion of the
heads and cylinder causes these parts to in-
terlock and be held together very strongly,
thus making the cylinder absolutely steam
tight. Attached to the head of the cylinder
are the two covers 7 and'8. The cover 7
forms the inlet steam chest and cover 8 the
exhaust. In cover 7 is a screw 35 for hold-
ing the steam valve to its seats, as will be
described, and in cover 8 is a thrust bearing
36, which serves a similar purpose with re-
spect to the exhaust valve. :

The valves—DBoth the inlet and exhaust
valves 14-and 15 are keyed to the shaft 4 so
as to revolve with it, their position with re-
spect to the piston being thus fixed. Inlet
valve 14, which is shown more in detail in

'Fig. 3, consists of a valve disk 37 having a

suitable number of apertures or ports 38 ar-
ranged in the proper. positions so as to give

* the desired opening to the inlet valve.. Inlet

valve disk 87 carries a hub 39 which sur-
rounds the bearing through which shaft 4
passes, which hub 1s keyed to shaft 4 as at
40. A steam tight joint is provided between
extension 89 and the outer surface of bear-
ing 5, by means of split rings 41, which are
set in grooves 42 upon the outer surface of
the bearing and which tend to expand
against the inner surface of the extension 39.
Attached to the outer surface of valve disk
37 is a cut off disk 48, which rests in a groove
in the face of valve disk 37 and is held from
movement in a circumferential direction by
means of screws 44. -This disk is provided
with a number of apertures 46, which are

.adapted to register with the apertures 38 in

valve disk 37. Thus, when it is desired to
vary the cut off of the steam, the inlet cut oft
disk 43 is rotated with respect to valve disk

-87 and a different valve opening is thus pro-

duced. This change of relative position of
the two disks 37 and 43 may be accomplished
either by means of an automatic governor or
by hand through the medium of screws 44 as
illustrated. A counter weight 62" is mount-
ed on the hub 39 and is so constructed and
disposed as to balance the piston. The coun-
ter weight comprises at or near its outer
edge an inwardly projecting portion 617, dis-
posed at the side of the valve opposite the
intake port.. The steam presses this portion
of the valve inwardly due to the fact that
two of the intake ports are closed and one
open and tends to unbalance the valve. This
is counteracted and an evenly balanced
valve obtained due to the action of cen-
trifugal force on the projection 61 of the

. counter weight.

The exhaust valve consists of an exhaust
valve disk 47, shown more in detail in Fig.
4, having apertures 48 therein, which are
adapted to register with corresponding ex-
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haust ports. This exhaust valve disk 47 has
a hub 49 passing over and about the outer
surface of bearing 6 in the same manner as
the inlet valve disk, which hub 49 is keyed
to shaft 4 as at 50.

In order to take up wear and insure that
the joint between the exhaust valve and the
outlet ports shall always be tight, I have
constructed the exhaust ports in the follow-
Ing manner: Attached to the side of the eyl-
inder wall is a disk 51 having a number of
apertures in'it of the same general form as
the exhaust ports, but of larger size. This
disk is held against the cylinder wall by
means of screws 52, or any other appropriate
method of fastening. Underneath disk 51
and held against the cylinder wall by it is a
disk of flexible metal or other suitable ma-
terial 53. Attached to disk 58 are the rims
53* of the exhaust ports 54. These rims may
be conveniently held in place by clamping
the edge of the thin flexible disk 53 under a
ring 55 which fits tightly within the rim of

the exhaust port 54. It will be seen that the "

pressure of steam acting against the flexible
disk 53 forces it and the exhaust port rims
o4 carried by it outwardly against the face
of exhaust valve disk 47, thus insuring a
perfectly tight joint. In order to resist the
tendency to outward movement along the
shaft thus produced, the thrust bearing 36 is
provided. It is to be understood that a
counter weight, such as above described, may
also be mounted on the exhaust side and the
same arrangement may be employed to bal-
ance the exhaust valve if desired. -

The dividing partitions.—The dividing
partitions, of which there are three as in-
dicated above, consist essentially of two side
members 56, a central member 57 and a bear-
ing member 58. Each of side members 56
has attached at its inner end a pin 59, which
pin fits in a recess formed in a segmental
block 60, which segmental block is adapted
to slide in the groove 29 in outer member 22
or 23 of the piston. The piston may thus be
rotated with respect to the block and the
block may be oscillated with respect to the
side members 56. Attached between mem-
bers 56 and holding them in place is the
central member 57, which is formed with a
recess 70 at its outer end, and a recess 61 at
its inner end. Set into recess 61 is the bear-
ing member 58 which is thus permitted to
move relatively to the other portions of the
dividing partition. Rearing member 58 has
attached to its inner end a slotted rod 62,
which fits into a bearing in the shoe 63.
This shoe is curved on its inner surface to
fit the curvature of the piston and is held
against the surface of the piston by means
of spring 64, located in recess 61, which
tends to force central member 57 of the
dividing partition and bearing member 58
apart. Shoe 63 is provided with off-set sides,

3

as shown in Fig. 7, and similarly shaped
apertures 65 are provided in the cylinder
walls for the reception of these shoes. Slots
66 within which dividing partitions 11 work
are formed in each cylinder head. It is thus
apparent that the dividing partitions 11
mayv move freely in a radial direction, their
radial motion being regulated by the posi-
tion of the rolling piston and that the pis-
ton may move freely with respect to the
partitions, a steam tight joint being ob-
tained at the same time by means of shoe 63
and block 60, which shoe and block may
freely oscillate with respect to the parti-
tions. It will be noted that recess 10 is
larger than is necessary to accommodate the
dividing partition and that recess 60* has
been provided in the end of the partition.
These oppositely disposed recesses prevent
the partition becoming broken or deformed
by reason of any water which may lodge in
the recess 10, as it will be apparent. that
whatever the position upon the cylinder of
the recesses, a place always remains in which
alr is trapped, thus permitting free motion
of the partition in the recess by merely com-
pressing the air. The air pocket or recess
60* should, of course, be of such cross-sec-
tion and depth that it will normally con-
tain a considerable volume of air, and upon
movement of the partition into the recess 10
will receive water which may have lodged
in said recess. The water so received into
the air pocket 60° acts as a water piston,
compressing the air within the air pocket,
and thus forming an air cushion within the
air pocket. The offset formed shoe 63 is also
important since it provides a smooth path
of travel for the rolling piston, and at the
speeds at which my improved engine is de-
signed to operate, a smooth motion of the
piston is very desirable. It will be seen
that the transition of the piston from the
cylinder to the shoe is gradual.

I am aware that many modifications of
my invention may be made without depart-
ing from its spirit and I therefore do not in-
tend to confine myself to the exact details
shown and described. Also, although I have
referred to steam as being the fluid used in

operating my engine, it is, of course, obvious

that any other expansive fluid, such as air,
might be used to operate it. I therefore
wish to_be understood as including these
and similar mediums when I refer to steam.

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

1. In a device of the kind described, a
dividing partition having an air pocket in
its outer end and a recess adapted to be en-
tered by said partition having an enlarged
portion at its outer. end.

2. In a device of the kind described, a, par-
tition adapted to reciprocate into and out of
a recess, said partition being provided with
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an air pocket of sufficient size to receive
water contained in the recess during the
movement of the partition thereinte and
thereby cushion such movement.

8. In a device of the kind described, a
valve disk having an opening therethrough
and a cut off disk having an opening adapt-

ed to register with the opening of the valve:

disk and means for securing the cut off disk
in any desired position relatively to the
valve disk. A

4. In a device of the kind described, a ro-
tatable valve disk having an aperture there-
through, a cut off disk having an aperture
therethrough mounted upon and adapted to
rotate with said valve disk and means for
changing the angular relation of the valve
disk and cut off disk.

5. In a device of the kind described, a ro-
tatable valve, an opening therein, a cylin-
der having a plurality of ports adapted to
register in sequence with said valve open-
ing and a weight mounted on said valve and
arranged so that centrifugal force acting
on the weight will tend to balance the un-
even pressure of fluid on the valve. :

6. In a device of the kind described, a ro-
tatable valve disk having a circular slot and
an aperture, a cut off disk mounted in said
slot and having an aperture adapted to reg-
ister with the aperture of the valvé disk

and means for securing the cut off disk in .

any desired position. ‘ ,

7. In a device of the kind described, a
valve, a movable valve seat and means for
holding the seat against the valve by the
pressure of the fluid behind the valve.

8. In a device of the kind described, a
cylinder head having a valve port, a disk
of thin flexible material held against the
cylinder head and a valve seat attached to
the disk.

9. In a device of the kind described, a cyl-

1,158,467

inder head having a valve port, a disk of
thin flexible material having an aperture
adapted to register with the port, a valve
seat mounted upon said disk and having an
aperture adapted to register with said port
and a clamping disk having an aperture
through which the valve seat is adapted to
pass. ,
cylinder head, a disk of thin flexible mate-
rial having an aperture adapted to register
with said port, means for holding said disk
against the cylinder wall, a valve seat at-
tached to said disk and having an aperture
adapted to register with the port and a ro-
tating valve disk having apertures and
adapted-to be rotated while in contact with
the valve seat.

11. In a device of the kind described, a
cylinder head having a valve port, a disk of
thin flexible material having an aperture
adapted to register with said port, a valve
seat having an aperture adapted to register

with said port, a ring concentrically mount- .

ed within sald valve seat and adapted to
hold the edges of the thin flexible disk
against the valve seat and a valve disk adapt-
ed to coGperate with said valve seat.

12. In a device of the kind described, a
cylinder head having a port, a rotatable
valve disk, a movable valve seat adapted to
be pressed against the valve disk by the
pressure of the fluid within the cylinder and
a thrust bearing adapted to hold the valve
disk against the pressure. o

18. In a device of the kind described, a
cylinder wall having a recess and a shoe in
contact with the piston and adapted to enter
said recess, said shoe having offset sides.

JAMES M. EVANS.

Witnesses: '

‘ JamEes J. CosGrOVE,
MarGARET MACINTYRE.
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