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10 all whom it may concerm: |
Be it known that I, GEORGE A. AYER, of
Beachmont, in the eounty of Suffolk and State
of Massachusetts, have invented certain new
and useful Improvements in Rotary Engines,
of which the following is a specification.
This improvement in rotary engines pro-
vides for two constantly-acting pistons mov-
ing in an annular piston - chamber to which
steam 1s admitted through three ports in
order that it may act directly on both pis-
tons at alltimes. Theexhaust is constantlly
open at two points in front of the pistons to
discharge steam into the central exhaust-
chamber. There are duplicates of these ex-
haust-passages for use when the movement
of the pistons 1s reversed, the change from
one pair to the other being effected by means
of a sliding collar on the main-shaft-actuat-

Ing levers within the exhaust-chamber and

carried on the arm which connects the two
pistons to each other and to-said shaft, said
levers opening the duplicate port or passage
when the original is closed.

Adjoining eaeh Inlet-port 18 a sliding abut-

ment for the steam to bear against immedi-
ately after the piston has passed the port,

these abutments being operated by rock-
shafts and connecting-rods from cams on the
mainshaft. The steam-chamber will prefer-
ably surround the annular piston -chamber,
and the sliding abutments will draw back into
recesses 1n such outer chamber.

Valves controlling the inlet-ports will be
of ocsillating or other form and actuated by
cams or obherwwe, as preferred. . They come
successively 1nto operation, two of the three
being normally open, but arranged to cut off
at the desired point in the stroke

cate valves are provided and meanstor actu-
ating them when the movement of the piston
is to be reversed.

The cireular inner wall of the piston-cham-
beris integral with and revolves with the pis-
tons and their connecting-arm, which at its
The
side walls and outer peripheral wall form the
stationary parts of the piston-chamber.

In the drawings, Figure 1 1s a vertical sec-
tion through myimproved engineon line 11

| of Fig. 2.

Dupli-

Fig. 2 is a like section on line 2 2
of Fw 1. Fig. 318 a detall hereinafter ex-
plamed

A represents the outer cyhuduca,l wall, A’
the end walls; and A* the base of the hollow
shell forming the body of the engine.

" Bis a cireular partition 301ned to the end
walls. within the shell and separating the
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outer steam-chamber C from the intermedi-

ate p1st011 -chamber D. |

E is the central ethaust-cha,mbei and If
the circular inner wall of the plston-ehmn-
ber separating the live steam from the ex-
haust.
- & G are two pistons fitting and traversing

the chamber D and formed atthe ends of the

connecting-bar H,which is keyed to the cen-
tral shaft I to actuate it. *

The wall F 1s integral with or secured to
the pistons G and bar H and rotates with
them under the pressure of steam in cham-
ber D, of which chamber said wall is the in-
ner boundary; its edges ranning close to the
inner face of the walls A'. Suitable packing-
rings J are interposed to resist the escape of
steam with the least possible friction.

Threesteam-inlet ports K, equidistant from
each other, are formed thr oun'h the partition
B to admit steam from the 011136]‘ to the inter-
mediate chamber, these ports being furnished

~with automatic valves L, arranged to admit

steam immediately behind the plston G and
to cut it off ‘at the proper moment. Three
radially-moving abutments M ate provided
adjacent to the valves I, for the steam to bear

‘against, these abutments being shown as pro-
-vided with springs m to press them inward

immediately after one piston passes and with-
drawing into adjacent rccesses as the next
piston approaches. The outward movement
of each abutment 1s caused by a cam N, Fig.
2, on shaft I engaging a terminal roller on &
connectmn - rod N" leelprocahnn‘ through
guides on the end wall A’ and ser ving t0 0s-
0111&126 a rock-shaft O, having oentral cam-
like fingers o, whlch lif the stem M’ of the
abutment -

Exhaust-ports P, formed through the eireu-
lar wall F in front of each plston ‘are con-
stantly open to permit the steam to escape
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into the exhaust-chamber E as the piston ad-
vances. Anenlarged passageoutwardly from

this chamber is indicated at P2  Steam-inlet
pipes p lead to the divisions of the steam-

chamber C.

In order to provide for reversing the move-
ment of the pistons, the engine is furnished
with duplicate inlet-ports K’ and valves L/
and means for actuating said valves at the
instant required, as well as with duplicate ex-

haust - passages P’ and means for opening

them and closing the passages P simultane-
ously. The reversing devices are operated
by a single lever and w111 be bestu nderstood
by reference to Fig. 2. |

The devices for operating the valves L and
for reversing their use are as follows: The op-
erating-lever  1s pivoted at foot to the base
A* of the engine. On the main shaft I is a
sliding sleeve R, having near its outer end a
deep peripheral groove. Thisgroovereceives
a ring connected by a stud R’ to the operat-
ing-lever Q. Studs 7 also connect to said

sleeve the two members of the toggle-lever S,

the outer ends of such levers bem p1v0ted
to radially-movable bars S’. These Dars pass
through supporting-arms T, carried on the
shaft I, and at the extremities of said bars
cams s, Ifig. 3, are formed, one of which at
each revolution bears on a terminal roller
at the end of a rod U, which reciprocates
through a fixed arm U’, and at the outer end
is connected to a erank-arm on the stem [ of
When the op-
erating-lever Q is pushed inward from the
position shown in Fig. 2, the sleeve R and tog-
gle-lever S change from the positions shown
in full lines to those indicated in dotted lines
and the valves L’ will become operative and
valves L. dormant. The same movement
closes the exhaust-ports P and opens the du-
plicate ports P'. A jointed rod V extends from
lever () into the exhaust-chamber E and is
connected therein to one end of a lever V',
the other end of which is forked and engaged
by terminal studsin a circumferential greove
of a sliding sleeve W, mounted on shaft I or
on the hub of arm 1. This sleeve has an-
other groovgengaging similarly-forked levers
W', pivoted on fuleramsw on said arm. The

outer ends of these levers are turned aside,
as in Ifig. 1, and connected to a pivoted pla,te
2, which actuates two damper-like slides X,

644,269

respectively opening and closing the exhaust-
ports P> and P,

JTor convenience in assembling the parts
of the engine the casing may be made in two
or more sections adapted to be united by bolts
or rivets and capable of being separated for
repalrs or otherwise. -

I claim as my invention—

1. In a rotary engine, a cylindrical shell
comprising an outer annular steam-chamber,
a central exhaust-chamber and an intermedi-
ate annular piston-chamber with three inlet-
ports connecting sald annular chambers and
two outlet-ports connecting the intermediate
and exhaust chambers, in combination with a
rotatable cylindrical wall separating theinter-
mediate chamber from the exhaust, and car-
rying two pistons and their diametrical con-
necting-bar, the exhaust-ports being formed
throu n‘h said rotatable wall in front 01‘:‘ the pis-
tons, Sub%tmltlallv as set forth.

2. In a rotary engine, an annular steam-
chamber and piston - chamber with three
valve-controlled inlet-ports and three radi-
ally-moving steam-abutmentsadjacent there-
to and successively actuated, in combination
witharotatable cylindrical shell formed with
a diametrical bar mounted on the main shaft,
with two pistons extending into the pl.ston-
chamber and with a cenbl*al exhaust-chamber
and an exhaust-port open through said shell
in front of each pistoninto said central cham-
ber, substantially as set forth.

3. In a rotary engine, an annular steam-
chamber and piston-chamber with valve-con-

trolled steam - ports, radially-moving abut-

ments adjacent thereto and means for oper-
ating and reversing the valves to control the
direction of movement of the pistons, in com-
bination with a rotatable cylindrical shell

formed with a diametrical bar secured on the

main shaft, with a piston extending into the
piston-chamber to traverse it and with a cen-
tral exhaust-chamber and an exhaust-port
leading from said shell in front of each piston
Into sald central chamber, substantially as set
forth.
In testimony whereof I have alfixed my Sig-
nature in presence of two witnesses.
GEORGE A. AYER.
VWitnesses: -
A. IH. SPENCER,
PHILTP HIGHLEY.
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