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UNITED STATES PATENT OFFICE.

CHARLES F. PAINE, OF GROVELAND, MASSACHUSETTS.

ROTARY ENGINE. .

934,830.
Application filed June 16,

To all whom 1t may concern:

Be it known that I, Cuarues F. Paixg, of
Groveland, county of Essex, State of Mas-
sachusetts, have invented an Improvement
in Rotary Engines, of which the following
is a specification. ‘

This invention relates to that class of
elastic fluid engines in which a cylindrical

iston is eccentrically mounted upon a rotary
shaft adapted to rotate within a cylinder, a
movable abutment being provided, which
vides upon the piston and closes the com-
munication between the inlet and exhaust
chambers.

The objects of my invention are to pro-
vide a movable abutment and supporting
means therefor, which will operate with a
minimum loss of friction upon the piston,
and the other surfaces with which it must
contact in order to prevent the escape of
steam from the inlet to the exhaust, with-
out acting upon the piston, and particularly,
which will be practically unaffected by the
transverse thrust therein which tends to
cause the same to be bound against its bear-
ing surfaces, and further, to provide an
effective means for reversing the outward
movement of the abutment without causing
undue friction on the piston during the out-
ward movement, as when the reversal s
entirely due to spring action, and to vary the
frictional engagement of the abutment with
the piston according to requirements.

Turther objects are to provide means for
preventing escape of steam about the sides
of the piston, which will prevent undue wear
and friction between the piston and the cas-
ing and to improve the device In certain
other particulars to be hereinafter more
fully explained.

I accomplish these objects by the means
shown in the accompanying drawing, in
which, .

Figure 1 is a side elevation of an engine
made according to my invention. Fig. 2 is
a cross sectional view thereof on the line
99 of Fig. 1. Fig. 3 is a longitudinal sec-
tion on the line 3—3 of Fig. 2. Fig. 41is a
section, similar to Fig. 2, showing the parts
in a different position. Iigs. 5 and 6 are de- |
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+tail, plan and side views of the abutment,

Fig. 7 is an enlarged detail sectional view
on the line 7—7 of Fig. 4. Fig. 8isan end
elevation of the same, and, Fig. 9 is a per-
spective view of one of the pistons. Fig. 10
is a side elevation of an engine showing a
modification of my invention. Fig. 11 is a
longitudinal section thereof on the line
11—11 of Fig. 12. TFig. 12 is a cross section
on the line 12—12 of Ifig. 11.

In the drawings « indicates the main cas-
ing of the device having two cylindrical
chambers o’ therein, and 1n which a shaft b
is rotatably mounted centrally of said cham-
bers. A pair of cylindrical pistons ¢ and ¢
are eccentrically mounted on said shaft and
arranged preferably 180 degrees apart, to
balance the shaft and avoid dead centers, so
that the sides thereof most remote from the
shaft b, will move in close engagement with
the inner walls of their respective chambers,
and internally tangent thereto, as in other
devices of this general character. As the
two pistons, and parts which codperate there-
with, are identical, said pistons, and their
respectively associate parts, operate as two
independent engines, so that a description of
one, with its associated parts, will suffice.

Each piston is provided with a pair of cir-
cular disks ¢ which are connected to each
side thereof, the peripheries of said disks
being concentric with the shaft b, extending
a short distance beyond the piston at its
longest radius with relation to the shaft, to
form annular flanges, the casing, at each end
of the inner cylindrical side walls of the pis-
ton chamber, being provided with annular
recesses ¢® in which the edges of said disk ¢
are fitted to rotate and to make as tight a
connection as practicable between the ends
of the piston and the end walls of the piston
chamber. Said disks e are flat on their in-
ner sides and slightly recessed on their op-
posite sides, to form axially extending an-
nular ribs ¢/, which engage the end walls of
the casing, so that the only portions of said
disks or flanges which are in frictional en-
gagement with the casing are their periph-
eral edges and side-portions closely adjacent
said edges. The frictional engagement be-
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tween the piston and the casing is thus mini-
mized, and a nearly steam tight engagement
provided, the oil and water which will col-
lect in said grooves «*, tending to prevent
the escape of steam past said flanges.

The portion of the piston which is the
more remote from the shaft is chambered, so
that it will not overbalance the opposite por-
tion, said chamber being closed by the end
disks, said disks in practice being secured in
place after the piston has been perfectly bal-
anced by chipping or boring.

The walls of the casing are extended at
the upper side thereof to provide a gate re-
ceiving recess «®, which leads directly from
the piston chamber and is of the same width
as -the distance between the disks ¢, and so
arranged that the corresponding inner sur-
faces of said disks and of said chambers a®
are continuous and respectively lie in the
same parallel planes

The steam inlet port f, which is employed
in the normal operation of the engine, is
connected to the piston chamber closely ad-
jacent one end of chamber o* and the ex-
haust port A is preferably connected to the
upper side of chamber a?, the pipes or pas-
sages connectéd to said ports being con-
trolled by a four-way valve 4, which may be
turned to cut off the supply at such a point
that the steam may be used expansively, and
may be also turned so as to direct the steam
supply into the exhaust port and the exhaust
into the supply port, to reverse the engine.

An abutment plate m is mounted on a
pivot # by means of parallel arms m/,
rigidly connected to said plate, said pivot
being mounted in the walls of the recess 4
at the oppesite side thereof from the supply
port f and said plate being adapted to oseil-
late about said pivot as a center in close

from said pivet. Both sides of the plate are
cylindrically curved about the axis of pivot
7 ds a center, and thie wall of the recess 2,
adjacent the convex side of the plate, is pref-
erably correspondingly curved and is pro-
vided with a transverse packing o, which is
seated therein closely adjacent the piston
chamber and extends the entire width of said
plate, the conivex face of the plate being held
in engagement with said packing to provide
a tigﬁt joint therebetween and prevent the
escape of steam in front of the plate. Said
plate m is provided with a lower edge pack-
ing m?, which is adapted to bear against the
surface of the piston, to prevent the escape
of steam therebeneath, and with packings
m? in the side edges thereof, which are adapt-
ed to engage the inner sides of the piston
disks ¢ and the inner walls of the chamber a?.
As the packings m® project beyond the edges

of the plate m, shoulders a* are provided in |
the side walls of chamber o°, which engage '

934,830

the edge portions of plate m between pack-
ings m*® and .0, as shown in Fig. 7. The es-
cape of steam past the abutment plate m
directly from the supply to the exhaust is
thus effectively prevented. The lower end
of said plate m 1s provided with a trans-
versely extending lip or foot m* which ex-
tends in front thereof at approximately right
angles thereto and is adapted to support the
packing m? at a distance in front of the con-
vex face of plate m, upon the surface of the
piston, said lip also preferably extending
partially across the inlet port £, in the outer-
most position of said plate, and the casing
a being provided with a recess ¢ into which
said lip may move in the outermost position
thereof. A lip m® similar to lip m¥, is also
provided on the lower edge of plate m oppo-
site the lip m* and projects beyond the con-
cave side of the plate, the packing m?* also
being extended for a distance beneath said
lip m®, and preferably having its piston en-
gaging face recessed bemeath both lips.

A cross bar p is mounted in arms m/ of
the abutment plate, and a coiled spring ¢ is
motnted on the pivot =, one end of said
spring being held by the casinig and the other
being disposed to engage said cross bar p
during the latter portion of the outward
movement of the plate, so as to arrest such
movement gradually, and to react thercon at
the end of the movement with sufficient force
to reverse the movement practically instan-
taneously.

In operation the steam is admitted through
the port f when the piston is, approximately,
in the position of Fig. 4, in which the point
of internal tangency between the piston and
the casing will be just beyond or past the

port f. -At this point the meotion of the -
| abutment plate m will have been reversed by
proximity to the opposite side of said recess

the spring ¢, the action of which is assisted
by the entering steam, which will strike
agalnst the projecting lip m* of the gate,

holding the same firmly against the surface

of the piston. The steam pressure against
the piston will cause the same to rotate, the
action being the same as in other devices of
this general character, and the steam supply
is cut off at a suitable point and used ex-
pansively for the remainder of the rotation.
As the piston rotates the abutment m will
ride upon the piston, and will be held in
engagement therewith by the steam pressure
on the lip m* said abutment at all times
closing communication between the exhaust
and supply.

When the engine is operating at the best
économy, the steam will be cut off at such a
point that it will be fully expanded when the
point of imternal tangency of the piston
veaches the entrance to the recess o, so that
communication will then be opened to the
exhaust port A, through the recess ¢, and
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past the supporting arms ' of the abut-
ment. During the succeeding revolution the
expanded steam will be exhausted through
said vecess @, as will be obvious.

To reveise the rotation of the engine, valve
¢ is moved to admit steam through the ex-
haust port A and to exhaust it through the
supply port f, it being necessary that the
piston assume approximately the position
indicated in dotted lines in Fig. 4, before
the steam is admitted, and the operation be-
ing substantially the same as before de-
scribed, the steam pressure on the lip w2
acting to hold the gate in close contact with
the surface of the piston, and the recess in
the face of the packing m* enabling the pres-
sure to be effectively applied.

By providing means on the abutment,
which 1s directly acted upon by the steam in
the cylinder, for holding the abutment in en-
gagement with the surface of the piston, the
force with which the gate is held against the
piston will be varied according to the pres-
sure in the piston actuating portion of the
cylinder, so that such force will be varied
according to requirements, that is, the greater
the steam pressure the greater the frictional
engagement necessary and vice versa.

By pivotally supporting the abutment
plate, and curving its pressure receiving
Taces about its axis as a center, so that all
the pressure thereon is radial and is, there-
fore, directly received by the pivot, the fric-
tion caused by said thrust is much less than
it would be if the abutment were mounted to
slide in ways, practically all tendency for
the abutment to be bound during its in and
out movements, by the steam pressure, being
thereby eliminated, and the action in this
particular being substantially the same at
whichever side of the abutment the steam is
admitted. .

In Figs. 10, 11 and 12 I show an arrange-
ment whereby the steam may be successively
used in a series of piston chambers, and in
which ¢«° indicates a casing which is pro-
vided with a series of piston chambers sepa-
rated by partition walls ¢, ¢** and @, A
series of pistons ¢/, ¢?, ¢® and ¢*, of the form
already described, are arranged on the cen-
tral shaft d’, the piston ¢ for the high pres-
sure chamber being of the greatest diameter
and the diameters of the other pistons being
successively smaller and of correspondingly
increased eccentricity, to permit the steam to
be expanded to double its volume in each
cylinder. A supply passage f is provided,
which leads to the chamber in which the pis-
ton ¢ is located and an exhaust passage 7/
leads therefrom. The other piston chambers
are respectively provided with supply pas-
sages f2, % and f*, and with exhaust pas-
sages A, h* and A%, the exhaust passages 7/,
7?2 and’ A* being respectively extended

e

through the partition walls ¢*, ¢ and @',
and respectively connected to the supply
passages /2, f* and f*. The pistons are rela-
tively arranged on the shaft so that the point
of internal tangency of each piston is 90
degrees from the point of internal tangency
of the next adjacent pistons and the exhaust
chamber of each cylinder is so arranged that
the point at which said chamber communi-
cates with the piston chamber is approxi-
mately 90 degrees from the supply port
thereof, so that, when the steam is admitted
at the supply port /7, the piston ¢” will ro-
tate under pressure to the point indicated
at m° in Fig. 12, at which point the steam
will be permitted to escape to through the
passage 4’ into the supply passage f*. At
the same instant the second piston ¢* will be
in such position that its point of internal
tangency will have just passed the port f%
so that 1t will be in a position to receive the
steam exhausted from the first chamber.
The operation will be carried on successively
to the other two chambers in like manner
and finally delivered through-the last dis-
charge port 4* as will be readily understood.
Wit this arrangement the steam may be de-
livered directly from one piston chamber to
the next through the separating walls, so
that there will be no appreciable loss by con-
densation, as the steam is conveyed from one
cylinder to the next.

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:—

1. An engine of the character described,
comprising a casing having a piston-cham-
ber and an abutment chamber leading there-
from, said chambers having ports leading
thereto respectively, a rotary eccentric pis-
ton mounted in said chamber, and an abut-
ment disposed to ride on the piston between
the inlet and exhaust chambers of said pis-
ton and having a pair of supporting-arms
respectively connected to the ends thereof,
extending into said abutment chamber ab
opposite sides thereof and pivotally mounted
at their inner ends in the casing, the port of
said abutment chamber being located in the
middle portion of the outer wall thereof, so
that the free passage of steam from the pis-
ton chamber through the abutment chamber
between said arms and its connected port is
permitted, substantially as described.

9. An engine of the character described,
comprising a cylinder having inlet and ex-
haust ports and having a rotary eccentric
piston therein, an abutment disposed to ride
upon the piston between the inlet and ex-
haust chambers of the cylinder and pivot-
ally mounted at one side thereof in the cylin-
der casing, said cylinder having a bearing
face disposed at the opposite side of the
abutment from its pivot and said abutment
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having a side face convexly curved about the | entering the inlet port, substantially as de- 10

center of the pivot thereof and arranged to
engage said bearing face of the casing, a
foot projecting from said abutment at the
opposite side thereof from its pivot and ad-
jacent its piston engaging edge, said foot
being arranged to close a substantial portion
of said inlet port when in its outermost po-
sition, so that it receives the impact of steam

|
|
|
|
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seribed. :

In testimony whereof, T have signed my
name to this specification, in the presence of
two subseribing witnesses.

CHARLES F. PAINE.

Witnesses:

L. H. Harrimax,
H. B. Davis.



