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To all whom it may concermn: | steam. These openings are tapped to receive 50
BeitknownthatI, WALTER HERBERT AVIS, | pipes, and the inner casing I' has openings
manufacturer, of the village of Dovercourt, | at J, over the mouths of each of the eylinders
in the county of York, in the Province of | C,D,and E. Each of these cylinders is fitted
5 Ontario, Canada, haveinvented a certain new | with a piston K and piston-rod I, which works

-~ and Improved Rotary Engine, of which the | in a hollow sleeve M, fixed in the base of each 55

tollowing is a specification. | | eylinder, and a strong helical spring N 1s at- |
The object of the invention is to devise a | tached at one end of the piston K and at the
rotary engine which will be economical of | other to the base of the cylinder, so as to keep

o steam, continuous in its action, and which | the pistons up at the mouths or tops of the
will minimize the friction of the parts, and | eylinders when they are not compressed or 6o
adapted for a machine where the action isre- | forced down by the action of the steam. In
versible or not; and it consists, essentially, of | the drawings all the pistons are shown in this
a central shaft on which is formed a bed for | normal condition with no steam-pressure

15 cylinders fitted with piston-heads on pistons | therein. 3 -
working in a sleeve on said cylinders and | The opening at II has fitted to it a casing 65
having strong vertical springs attached to the | or eylinder P for the hollow inlet-valve Q,
piston-heads and bases of the cylinders, and | which is a hollow plunger, preferably square
designed to throw each of the piston-heads | in section, as shown in Fig. 2, hollowed at &,

20 back to its normal position at the mouths of | and curved so as to form an opening on itsside
the cylinders as soon asthe head of each cyl- | at 0. Its top is as shown in Fig. 2, with solid 7o
inder passes the exhaust-port and the steam | piston at ¢, on which the steam acts to force
which has just compressed the helical spring | the plunger down. The top of this eylinder
attached to the piston-head has become ex- | P has a buffer d, perforated with a hole to re-

25 hausted. The case which holds the eylinders | ceive the central pin e, and having attached
is undulating in surface, and a hollow inlet- | Lo the buffer d a helical spring f to keep it in 75
valve derives a reciprocating motion as the | the normal position shown in the drawings
undulations of this case move under it and | and to admit of compression.

- as steam is supplied or cut off. A sliding | R is a valve-chest, with its interior square

30 valve, which admits or cuts off the steam from | in section, and there is an opening at g inthe
the hollow sliding inlet-valve, is worked by a | e¢ylinder F into this valve-chest. /s a slide- 3o
bent rod attached to a cam on the central | valve,adapted to open and close the opening

shaft. | g as the slide-valve is caused to reciprocate.

Figure 1 is a sectional view of rotary en-| 8 is the steam-inlet into the valve-chest R,

33 gine. Tig. 2 is a detail showing head or top | tapped to receive the steam-pipe communicat-
- of hollow inlet-valve or plunger. ing with the boiler. | 85

In Fig. 1, A is the central shaft to which T is the eylindrical head of the curved rod

motion is to be given. On it is formed the | U, which eylindrical head is fixed to the slide-

~ bed-piece B, which is preferably triangularin | valve i and works in the square interior of

40 section, to'which is bolted the cylinders C, D, | the steam-chest R. The rod U is curved, as
and E. These cylinders are attached or built | shown, and is adapted to work through the gc

onto an inner casing F,with undulations or | opening in the bottom of the valve-chest. #

concavities formed on its surface, as shown, { is packing, soas to make the valve-chest tight.

and the convex portions thereof fit closely | The rod U is curved, so as to clear the revolv-

48 againsttheinner surface of the outer eylinder | ing-cylinders C, D, and E, with a wheel at 1ts
G of the rotary engine. This outer cylinder | inner end to follow the track in the cam 93

G has an opening at I for inlet-port, and a | W, whiech is rigidly attached to the central

larger opening at I for exhaust-port, and an | shaft A. | .

i

opening at O for a drain-pipe for condensed | As shown in thedrawings, the steam is par-
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65 the steam is shut off. T should also mention J

t1ally shut off from the head ¢ of the plunger
(Q and the engine is at rest; but the steam is
beginning to act on the plunger, and it is
shown in the act of descending to admit steam
1n the eylinder.

To operate the engine, the shaft A is cansed
to rotate slightly by suitable leverage. This
causes the rod U to draw down the slide-valve
and admit thesteam from the boiler through
the opening ¢ into ¢, the solid poriion of the
icad of the planger Q, and into the hollowed
portion thereof a. The pressure of steam on
the solid portion ¢ of the head of the plunger
causes the plunger or hollow inlet-valve () to
deseend, and the rounded end thereof, press-
Ing against the concavity on the inner casing
I, causes the latter to rotate. As soon as the
opening b descends sulticiently to clear the
mner face of the outer eylinder (&, the steam
pressure 1s admitted through the opening J
in the inner casing I to the piston I, which

causes 1t to descend into its eylinder, com-

pressing the helical spring N, eausing all the
cylinders to rotate, carrying with them the
bed-piece B, which is rigidly attached to the
central shaft A. Deflore the head of the cyl-
inder C reaches the exhaust-port T the steam
15 cut oft and works expansively on the piston
IL. When the steam reaches the exhaust-port
I by the rotation of the cylinders, it escapes
and the spring N in the eylinder C springs
back, throwing up the piston to its normal 1O-

sition, as shown in the drawings. The rod

U, connected with the sliding valve 7, which
has cut off the steam from the hollow inlet-
valve QQ, is caused to again reopen the steams-
inlet ¢ by the action of the revolving ecam W
on the shaft A, so as to cause the plunger or
hollow inlet-valve Q to deseend again, it hav-
Ing been forced or slid up again into the Po-
sition shown in the drawings by the inclined
surface of the revolving inner casing I, pass-
ing under its curved under surface. The
same operation is repeated with each eylin-
der as it comes up and a continuous rotation
of the shaft A is caused, the pistons regal-
ing their normal position as the exhaust-port
is reached. The compression of the pistons
under the action of the steam causes a more
even and continuous motion {o be given to
the central shaft than if the pistons were fjx-
tures. |

IF1g. 2 1s the detail of the head of plunger
Q, In which « is the hollow portion, and 7
clastie steel bands, which are acted upon by
the steam coming from the hollow portion of
plunger through holes o 1o the seating of said
bands, so as to make the bands to act as
packing.

A cam-rod (not shown in the drawings)
may be pivotally attached to the plunger (),
and conneeted with a cam-on the main shalt
In such manner as to cause the plunger to
return to the head or top of the easing when
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that an engine constructed in accordance with
my invention will be an admirable water-en-
gine,

It will be understood that the valve Q may
be operated, if desired, by an cecentrie and
rod 1t the same manner as the valve 'l is op-
erated.

No claim is here made, broadly, to the ar-
rangement of the reciprocating pistons in
cylinders rotating within a easing, nor to the
arrangement of the pistons, sleeves, and
springs in said cylinders, as these features
arcshown in myapplieation, Serial No. 272,653,
{tled May 3, 188S.

What I ¢laim as my invention is—

1. In a rotary engine, the combination of
an outer cylinder provided with suitable in-
let and exhaust openings, eylinders attached
to a bed-piece formed on a central shaft, each
cylinder being provided with a sleeve, and a
piston whose rod is adapted to work in saicd
sleeve, and a helical spring surrounding said
rod and sleeve, the eylinders being built in
or forming part of an inner easing with un-
dufations or concavities formed on its sur-
being designed 1o fit close against the inner
surface of the outer eylinder and having
openings therein to admit steam to the cyl-
inders, a plunger or hollow inlet-valve de-
signed to be foreced down when steam is ad-
mitted thereto by the sliding valve attached
to the bent rod operated by a cam on the
central shaft, which sliding valve is adapted
to cutl off or admit steam to the hollow in-
let valve or plunger, the curved bottom of
which 1mpinges on the undulating surface
of the inner casing as it is caused {o rotate,
the steam and rotating inner casing giving
a reciproeating motion to the hollow inlet-
valve or plunger, substantially as deseribed
and specified.

2. In a rotary engine, the combination of
valve-chest R, sliding valve /i, hiead T, and
curved rod U, passing through outer casing
G and operated by cam W in central shaft
A, plunger orhollow inlet-valve Q,with open-
ing 0, adapted to reciprocate in casing 12, in-
ner casing If, and eylinders C, D, and K, pro-
vided with pistons I helical springs N, and
outer casing provided with inlet and exhaust,
ports and drain-outiet O, substantially as de-
seribed and specified.

3. In a rotlary engine, the combination of
an inner casing If, having an undulating sur-
tace forming concavities and convexities, as
shown, outer casing G, and eylinders C D K,
provided with piston-heads I, pistons I., heli-
cal springs N, sleeve M, and means for ad-
mitting steam to the piston-heads and ex-
hausting it therefrom through ports in the

outer casing (, the bed B, central shaft A,

and cam W, which operates the curved rod
U, conneeted with the valve 7, substantially
as deseribed and for the purpose specified.
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4. In a rotary engine, the combination of
cylinder P and outercylinder G, provided with
- 1nlet and exhaust ports, the hollow inlet-valve
or plunger (), having opening ¢ inits top,valve
h, adapted to reciprocate through motion de-
rived from central shaft A, and independently
of the plunger Q, valve-chest R, having open- |

o

ing ¢, and steam-inlet S, substantially as de-
scribed and specified. |
Toronto, July 5, 1889. |
WALTER H. AVIS.
In presence of—
CHARLES C. BALDWIN,
W. . MCMILLAN.
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