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.provements in the type of engine employmw-
~ a-concentrically-disposed plston and theim-
provements have for their obJeot the produc- |
- tion of a simply and durably constructed ro-.
tary engine, in the operation of which a con-
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To all whom it may concern:

Be it known that I, FORREST G. KENNEDY,
a citizen of the Umted States of America, re-
siding at Philadelphia, in the county of Phil-

adelphla, and State of Pennsylvania, have in-

vented certain new and useful Improvements
in Rotary Steam -Engines, Concentric Pis-
tons, of which the following is a specification.

My invention, which relates to rotary en-

ogines, 1s dlrected more - particularly to im-

stant unvarying steam-pressure is at all times

exerted against the abutments to obtain an

uninterrupted and uniform speed.
The nature of my-invention will be readily

comprehended, reference being had to the fol-

lowing detmled description and to the accom-
panying drawings, in which—

Figure 1 is a view-in elevation of. the in-
tellor of a rotary engine embodymﬂ' my in-
vention, showing the parts in one position.
Fig. 2 is an elevatmn of the opposite side of

the engine and showing the correlative parts.|

Figs. 3and 4 are
views similar to Figs. 1 and 2, but showing.

in correspondmcr pomtlon
the parts in their other posﬂnon

oine. Fig. 6isan enlarged sectional view of
portlon of the casing a,nd piston.

casing and valve.

tions they occupy in Fig. 1.
the cushion connection for the ﬂap valves.
Referring to the drawings by numerals, 1

denotes the engine-casing, consisting of two.

~ disks 2 3, having inner peripheral flanges 6 7,
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whereby there is. provided an annula,r cham-
ber 8. The disks.are bolted or otherwise se-

cured together with the outer flanges 4 5 dabut-—x'
ﬂancres b 7 4

ting; but between the inner
space is provided for the reeeptlon of the
outer portion of the piston-disk 9, the pe-
riphery of which is preferably shghtly below
the inner surfaces of the flanges 6 7 for a
purpose to be presently e\plaﬂ.ned The

| dependmw flanges 10 11, and on the piston-
| disk are annula,r ﬂa,nn'es 12 13, which contact

with the depending ﬂanges 1011 and cooper-
ate therewith to prevent leakage. The pis-
ton-disk is fixed to'a central shaft 14,

- 1516 are piston-heads carried by the pis-
ton-disk and which completely fill the cham-

ber 8 transversely. = The piston-face or steam

side 17 of each head ‘is inclined, and -at-the
opposite side of each head is a cam-surface

18, extending from the perlphery of the plS-

ton-disk to the top of -the head.

Above the casing and seamed the1et0 is a
valve-casing 19, ha,vmfr a -chamber 20, con-
nected w1th the csteam-supply and in which
is arranged a valve 21, adapted to alternately
open and close two ports 22 23, communicat-
ing with the chamber 8.

24- 25 are-swinging abutments whmh are ar-

ranged to be suecesswely engaged by the pis-

ton-heads t0 conftrol the admission of steam.

The abutments 24 25 are preferably of the -
flap type and are each pivoted or hinged on a

pintle-rod 26, to be engaged at its 10wer edge

by the cam-surface 18 on the piston-heads and

elevated to close its respective port, the abut-

‘ment when in closing position occupying a

depressed seat, whereby it forms no obstruc-

;tlon to the plston -heads.
. Fig.5isa |
vertical transverse sectional view of the en-

- The valve 21 is preferably of the Shde type

and, as, above stated, in its movements both
|-ports are controlled. The valve is slidably
Fig. 7:s |
an enlarged seetlona,l view of the shde-valve-
‘Fig. 8 is a sectional view
on. 11ne S of KFig. 7. FID‘ 9 is an enlarged.:

view of the slide and abutments in the posi-.
Fig. 10 shows |

supported in the chamber 20.and is moved by
a forked arm 27, fixed to an oscillating shaft
or stem 28, one squared end of which eitends" *
| '_outwardly beyond the valve-casing.
to-and depending from the shaft end is an

Fixed

arm 29, arranged in the path of two arms 30
31, carried by “the shaft 14. The arms 30 31
alternately engage the arm 29 to rock the

| shaft:-28-and move the valve in one direction,

and to move the valve in the opposite direc-
tion there is employed a rock-lever 32, piv-
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oted by a screw-or bolt 33 on the outer side

of- the engine-casing and having an arm 34 in
the path of and enﬂ'aﬂed altemately by two
arms 35 36, also on the shaft 14, to move 1ts

| other arm 37, whereby the rock-arm 29 is en-

gaged and the valve moved in the opposite
dnectlon

In operation steam is ad mitted to the valve-

flanges 6 7 terminate at their inner ends in | casing chamber, and assuming that the parts
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are in the positions shown in Figs. 1 and 2 | as in Fig. 10, so that the descent of the abut-

the steam enters the chamber 8 past the abut-
ment 24 and exerting pressure against the

piston-head 15 drives the piston disk and
shaft to the left. The inclined piston-face

of the piston-head is engaged by the abut-

ment, and this arrangement prevents a too-
sudden movement of the latter. In its full
open position the lower edge of the abut-
ment rests at an inclination on the flanges 6
and 7, but slightly out of contact with the re-
duced periphery of the piston-disk, whereby
Lriction between these parts is avoided, as in
In the movement of the piston-disk
the piston-head 15 passes the abutment 25,
closing the latter by the engagement of the
cam-surface 18, and the instant said abut-
ment i1s passed the slide-valve 21 is shifted
through the described connection to close the
port 22 and open the port 23, whereby the
abutment 25 is opened by gravity and steam-
pressure, and the steam-pressure is exerted
against the piston-head 15 through the port 23
before any material diminution of the pres-
sure obtained through the port 22 is permit-
ted. The steam-pressure is therefore con-
stant as contradistinguished from intermit-
tent, and as a result the speed of the engine
1s uninterrupted and uniform. In the fur-
therrotation of the piston-disk the slide-valve
18 reciprocated and the abutments 24 and 25
are alternately moved by the piston-head 16
in the manner already deseribed, it being un-
derstood that the parts are so timed as to
secure a uniform movement, regardless of
whether one or the other abutment is in ac-

tion. Thesteam exhausts through the open-

ing 38.

I do not limit myself to the particular types
of abutment employed, nor is the illustration
and description of a specific slide-valve-con-
trolling means to beregarded as a limitation,
as many modifications may be made in the
various parts without departing from the
spirit of my invention.

The rapidity of the motion of the piston in
the direction of the arrows 42 will cause the
abutment in sliding down the incline of the
piston-head under the pressure of the steam
to strike the concentriec walls at the base of
the piston-head with a hammer blow, and to
prevent this I provide for cushioning this
blow. This provision consists of an air-cush-

‘lon, which may be in the form of a dash-pot
41, Figs. 9 and 10, which may be fastened in
any suitable way to the casing, the piston of
the cushion being connected to the hinge of
the valve outside of the casing by an arm 40, |

ment will at the same instant cause the dash-
pot piston to descend upon the air-cushion,
and thereby ease the contact of the abutmont
upon the casing-walls.

I claim as my invention—

1. In a rotary engine, a casing having an
annular chamber, a valve-casing communi-
cating with the chamberby passages, a slide-
valve in the valve-casing, a swinging abut-
ment in the casing at each passage, a rotary
piston and piston-heads on the piston each
having an inclined steam -face to ease the
opening of the swinging abutments and with
a cam-surface toclose thesaid swinging abut-
ments. | |

2. In a rotary engine, the annular steam-
chamber having a bottom wall 6 7 divided by
a continuous opening, in combination witha
rotary disk piston its circumferential wall
part closing and forming a steam-tight joint
between said bottom wall parts and its pe-
riphery being within the bottom surface of
sald steam-chamber,and swinging abutments
in said chamber, resting upon the bottom
wall parts, free of frictional contact with the
circumference of the rotary piston.

3. In a rotary engine,the combinationof a
casing, a rotary piston therein, a valve con-
trolling the steam-ports, an arm on the valve-
stem, arms on the piston-shaft engaging the
stem-arm in one direction, a rock-lever and
other arms on the shaft arranged to move the

rock-lever fio engage the stem-arm in the op-

posite direction.

4. In a rotary engine, a casing having an-
nular circumferential flanges 4 and 5 and in-
ner flanges 6 and 7 of less projection than the
outer flanges forming an annular chamber,
in combination with a piston-disk having an-

‘nular flanges 12 and 13 on its opposite sides

and a peripheral rim between the ends of
the Inner flanges joining and closing the

opening between the latter and terminating

slightly below their inner surfaces, the sepa-
rated ends of the inner flanges terminating
in depending flanges 10 and 11 in joint form-
ing contact with the piston side flanges, pis-
ton-heads fixed on the rim of the disk and
swinging abutments in the casing coacting
with said piston-heads.

In testimony whereof I affix my signature
in presence of two witnesses.

FORREST G. KENNEDY.

Witnesses:
A. M. SCHUMACHER,
JOSIE SALLER.
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