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Unrtep StaTes PaTeEnT OFFICE.

THOMAS M. KENNEY, OF CAMBRIDGE, MASSACHUSETTS, ASSIGNOR OF TWO-
THIRDS TO IHENRY COWAN AND ELIAS A. COWAN, OF BOSTON, MASSA-
CHUSETTS.

ROTARY ENGINE.

PECIFICATICON forming part of Letters Patent Ne., 677,088, da,ted June 25, 1901.
Application filed August 27,1900, Serial No, 28,089, (No model.)

1o all whom it may concern: | 2, a vertical longitudinal section of the en-
Be 1t known that I, THOMAS M. KENNEY, a | gine shown in Fig. 1; Fig. 3, a transverse sec-
cifizen of the United States, residing in Cam- | tion on the line 3 3, Fig. 2, looking toward
bridge, county of Middlesex, and State of Mas- | the left; Fig. 4, a tmnsverse secmon on the 5s
5 sachusetts, haveinvented an Improvementin lme 4 4, Fw 2, lookmﬂf toward the left; Fig.
Rotary Engines or Motors, of which the fol- | 5, a transvelse Sectlon on the line 5 5, FIL_, ,
lowing description, in connection with the ac- _looking toward the right; and Fig. 6, a hori-
companying drawings, is a specification, like | zontal longitudinal section on ihe line 6 6,
characters on the drawings representing like | Fig. 1, lookmﬂ* up. 60
10 parts. The rotary engine herein shown as embody-
This invention relates to a rotary engine or | ing this mventwn comprises a cylindrical cas-
motor of a novel construction, as will be de- ing. ¢, provided with the heads ' ¢, firmly
scribed. secured to the sald casing, as by screws or
1T'ne engine or motor referred to may beac- | boltsa’a*. Thecylindrical casing a contains 65
15 tuated by steam, hot air, gas, water, or other | within it a hollow hub «®, of substantially the
suitable mediam or agent; but to facilitate | length of the eylinder and secared to or form-
description it will be hereinafter reforr ed to | 1ing part of one of the cylinder-heads, it be-
as a ‘“‘steam-engine.’ Ing shown in the present instance as integral
The engine or motor maybe simple or com- | with the head ¢® The hollow hub ¢’ is ey- 7o
20 pound, and 1n the present instance I have | lindricalinshape, asherein shown, and forms,
chosen to illustrate it as a single engine or | withthecylinder a,acircular passage orcham-
motor. ber ¢’, in which moves an arm or piston a’,
In accordance with this invention the en- (see Figs. 4 and 6,) secured to or formmﬂ'
gine comprises, essentially, a ¢ylinder or cas- | partof a disk ¢, keyed or otherwise rendered 75
25 ing provided within it with a hollow hub of | fast on a shaft aﬁ eftended through the hub
substantially the length of the eylinder and | ¢’ and the heads ¢’ a* as herein shown |
through which the shaft of the engine is ex-| Thepistonorarm a*isdesigned to be moved
tended. "T'he hollow hub referred to forms, | in the circular passage or chamber about the
with the eylinder or casing, an annular cham- | hub a°, and the said piston at its end oppo- 85
30 ber or passage, into which is projected or ex- | site to the disk ¢® may and preferably will
tended an arm or piston connected to the | have secured to or forming part of it a ring
shaft, as will be described, and adapted to | ¢'% (see Fig. 2,) which is adapted to fit over
travel or move in the circular passage about | the hub «° and to make : substantially close
the said hub. The circular passage or cham- | contact with the same and with the inner ¢ir- 8z
35 ber constitutes the eylinder proper of the ro- | cumference of the cylinder ¢. The piston
tary engine and is provided with suitable | or arm a' has cotperating with it a movable
steam inlet and exhaust ports, as will be de- | abutment normally removed from the path
scribed, and thesaid chamberis provided with | of revolution or travel of the piston a*—that
a movable abutment which cobéperates with | is, the movableabutmentisnormally removed co
40 the sald revoluble piston and which is mov- | from the circular passage a®. The movable
able 1nto and outof the said circular path in | abutment may and preferably will be made
which the said pmton revo]ve% as will be de- | as herein shown and consists of a movable
seribed. segment of the hub ¢ (see Fig. 4,) preferably
The engine may and preferably will be pro- | made separate therefl om cmd composed of a g5
45 vided with a cut-off valve, as will be de- | eurved arm b and a rounded enlargement or
scribed. knuckle &', which latter is a,d.a,pted to turnin
These and other features of this invention | a substantially semicircular socket, channel,
will be pointed out in the claims at the end of | or groove 0% extended substantially thelength
this specification. of the hub ¢’, the said hub also having Tits 100
ro  Figure 1 isafront elevation of a rotary en- | outer cneumference chamfered off or shaped
gineor motor embodying this invention; Fig. | to a depth sufficient to permit the outer sur-
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face of the arm b to form a eontmuatmn 01= I of enmn‘ement with the segmental arm of thé

part of the outer circumference of the hub ¢’
when the said arm is in ifs normal position.
(Shown by full lines, Fig. 4.) The knuckle &’
is pivoted atl its opposite ends, which may be
effected by providing one end of the knuckle
with a suitable hole to enable that end of the

hnuckletofitoverastudorpinprojectingfrom

the head «¢* and mnot herein shown, the other
end of the said knuckle havinga suitable hole
for the reception of a pivot-pin 0°, attached to
an arm 0°, fastened to the end of the hub as,

which may be effected by providing the m'm
b®with a second pin or stud b7, which is driven
into a suitable hole in the end of the hub «”.
By reference to Fig. 4 it will be seen that the
segmental abutment normally completes the
elrcumferenee of the hub @°; but in order to
revolve-the piston ¥ the sa.ld_ segmental abut-
ment 1§ moved so as toextend across the cir-
cular passage «’, which may be accomplished,

as:-herein shown by means of the steam ad—
mitted. into the circnlar passage- &’ ' through
an inlet-passage 0'°, made in the hub «° and
extended from the end longitudinally toward
the center of the said hub, where the said
passage communicates with a passage b“ ex-
tended to.the outer surface of the hub ¢’ be-
low the arm of the movable abutment. The
steam-passage b'Yis designed to be connected

“with a steam-inlet pipe Dis by & port or pas-

sage bt in the disk a?, (bee Figs. 2and 3,) and a
passage b'in the head ¢' Wthh latter passage
1S herein shown as angulm‘ in form and as ex-

tended to the periphery of the-head «’, where

it:communicates with the steam-inlet pipe b,
The.steam port or passage b in the disk af
may and preferably will-be made in the form

of a. segmental: slot (see Fig. 3) extended
through. the disk and forming part of a cir-
cular groove . b* in the outer face. of the disk,
the scud groove recelving within it a segmen-
tal-ring b2, canstltutmwaeut off valve, which
18 ad,}ustably secured within said groove, as

by set-serews 0¥ b¥, extended through slots

0% 1%, countersunk in the said seg mental ring

fmd mto suitable threaded Sockets in the dISL;_
2.) DBy moving the ring in its

(See Fig.

o or oove S0 as 0 project beyond one end of the

55
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slot. bt the. length of the steam port or pas-
sage.in the dlsk, may be varied; and thereby

the’_length.of time in. one l'e_volntiou-of- the.
disk «® that the port or passage is in com- |

munication with the steam-inlet is varied.
The. steam. admitted into the passage b5
through the port in the disk «8, which latter

pl‘ﬂCthd“} constitutes the main valve for the
rotary engine, passes intothe port or passages
blo pi2 and lifts the segmental arm b, turning

it on. its pivots until Lhe end or edtre of the
said:arm 1s brought:into contact wi'thfthe 1n-
ner circumtference.of- the cylinder @, as: rep-
resented by dotted lines in Fig. 4. T'he mov-

able abutment is thus. acted upon by the.
steam as soon. as the piston or arin ¢! in its.

travelor revolutionin the direction indicated

by the arrow 20, Ifig. 4, passes.off fl(}l]l or out. I

!

movable. abutment, and wlien the piston a’

has passed by the abutment and the latter

has been tm'own or forced out into 1ts dotted-
line position alive-steam chamber 2 is formed
between the piston and abutment, and the
abutment being stationary the plStOIl 18
caused to travel in its ecircular path about
the stationary hub ¢’ As the piston a? is
thus moved the valve-disk «® and the shaft

a’ are also simultaneously rotated. The pis-

ton referred to continues to be acted upon by
live steam until the valve-disk a® in its rota-

tion carries the port or slot O!* past the mouth

-of the passage 0 and closes the same by a

011d portion of the said disk, thereby cutting
oif the admission of the hln‘h -Pressure or non-
expanded steam into the chamber 2, and
thereafter the plston a’ is carried: around
about the hub «® by the expansion of the
steam, which continues to expand until the
exhaust-port ¢, leading from the.chamber al,
isuncovered by the piston a%, and when the pis-
ton passes by the exhaust-port ¢ sufficiently
to Ccnnect the chamber 2 with the exhaust-
pipe ¢’-steam-pressure
withdrawn and the latter is returned to its
full-line position by gravity, assisted, it may
be, by the piston «*, which is carried overthe
abubn}ent in its elosed or-normal position, as
herein shown, by momentum.

the arm b of the-movable abutment, and-the
entire circular passage ¢’ is.in. communica-
tion with the exhaust-pipe ¢/, so that the pis-
ton. is balanced and the momentum 1s suffi-

L

-

cient to earry the said piston over and off
from the movable abutment and permit the.

latter to be moved:- by the pressure of -the live

steam into the position indicated by dotted.
_ When the piston a”'is being driven-or.
forced around the hub @’ by the- hve_st_eam;_

lines.

in the chamber 2, formed by the piston ¢* and
its abutment, the said piston is. unbalanced,

as the portion of the: circular passage ¢ in.

front of the piston «’ is in communication

with the exhaust-port ¢, but any torsional:
strain or effect.due to the unbalancing of the

steam-pressure on the piston ' is - wholly or
largely counteracted by the solid bearing-at-
forded the piston a by the stationary hub «’.

The movable parts:of the engine: or motor

may be provided with-suitable -packingin or-

der to obtain steam-tight joints, and in the-
present instance the piston af is represented:
as provided with strips d of packing material:

inserted into longitudinal slots in the- up-
per and lower faces.ol the said piston; but

the said piston may be packed in any other

suitable or desired manner—as, for instance,

the packing-strips may be- secured: to: the:

front and rear sides or faces of the said. pis-
ton. The valve-disk-¢® may be packedinany

sultable manner, and I may prefer to pack

upon the abutment is-

In Kig. 4 the:
piston ¢’ is represented by full.lines as over
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the same, as herein shown, by means of two

beveled split rings d' d?, set in an annular

recess.-in. the face of the disk contiguous to
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the head «', with the beveled faces of the
sald split rings in contact with each other,
as shown in I'ig. 6, the said recess being made
at the outer circumference of the disk a8, so
that one of the split rings, as d? may make
contact with the inner circumference of the
cylinder a.

In order to automatically take up wear of
the packing-rings d’ d?, the ring d* may be
engaged by a ring ?, fitted in an annular
groove 1n the inner face of the head «’ and
pressed against the packing-ring d?® by suit-
able springs d*, Set in suitable holes or sockets
@7in the head o’ , as represented in Fig. 6, and
the ring < may be held from tmnmﬂ* by
means of studs or pins d' on it, (see Fig. 5 )
extended into suitable holes in the head «'.

The ring @', attached to the piston a7 at
1ts end opposite to the disk valve a°, may be
packed in a similar manner by split beveled

rings d° d’ and a spring-pressed ring d, acted |

upon by springs d* in sockets d*in the head
«*, the ring d' being prevented from moving
with the piston by pins orstuds. (Notshown,
but similar to the pins or studs d'.) 1f de-
sired, the movable abutment may also be pro-
vided with suitable packing.

I have shown myinvention as embodied in

a single-acting engine; but it may also be
embodied in a compound engine by connect-
ing the exhaust-pipe ¢ with the inlet-pipe of
a duplicate engine arranged on the shaft «°,
with the cyhnder a set so that its inlet-port
0" may be quartering or at any other desired
angle with relation to the inlet- -port O1°,

The rotary engine herein shown may be
made reversible, if desired, by a proper ar-
rangement of additional steam inlet and ex-
haust ports.

By reference to Fig. 4 it will be seen that
when the arm 0 of the movable abutment is
thrown outward by the live steam the said
arm 1s cushioned by the exhaust-steam in the
chamber ¢* and on the return movement of
the said abutment it is again cushioned by
, thereby render-
lng the operation of the abutment nmseless

T claim—

1. Inarotaryengine, a stationary cylinder,
a hollow stationary hub located therein and
of substantially the length of the eylinder to
form a circular passage or chamber between
said hub and cylinder and extended entirely
around sald hub, a shaft revoluble in said
hub, a piston or arm inserted into the circu-

- lar passage and movable therein about the

- 6o

stationary hub, means to connect the said

piston with the said shaft, a steam-actuated
pivoted abntment normally removed from the
path of the said piston, but adapted to be pro-
jected into the path of movement of the said
piston by the steam and form a live-steam
space with said piston, and suitable steam
inlet and exhaust ports, substantially as de-
scribed.

2. In a rotary engine or motor, a stationary

o

therein to form therewith a circular passage
or chamber extended entirely around said
hub, a shaft revoluble in said hub, a piston
or arm movable in said circular passage about
the said hub, a disk fast on said shaft and to
which the said piston is attached, a steam-
actuated movable abutment normally with-
drawn from the circular passage but adapted
to be projected by the steam into said pas-
sage to form an abutment codperaling with
the said piston, an exhaust-port for the cir-
cular passage, and a steam-inlet port for said
circular passage controlled by the said disk,
substantlally as deseribed.

3. In a rotary engine or motor, a cylinder,
a stationary hub Iocated therein and forming
therewith a circular passage or chamber, a
steam-actuated movable abutment normally
forming part of the said stationary hub, a
steam-inlet port in said hub having its dis-
charge-mouth below said movable abutment,
and a piston movable bodily about the said
hub over the said movable abutment and co-
operating withsaid abutment to form a closed
steam-space, substantially as and for the pur-
pose specified. |

4. In arotary engine or motor, a stationary
cylinder, a stationaryhublocated therein and
forming therewith a circular passage or cham-
ber extending entirely around said hub, a pis-
ton or arm movable bodily in said circular
passage about the said stationary hub, a shaft
revolubleinsaidstationary hub,means to con-
nect the said piston with the said shaft, an
inlet and an exhaust port for the circular pas-
sage, and a steam-actuated pivoted abutment
normally removed from the circular passage
and adapted to be projected across the same
after the said piston has passed by the said
abutment, and to be withdrawn from the said
passage in front of the piston, subsmntlally
as described.

5. In a rotary engine or motor, a cylinder
provided with heads a’ a? a hollow hub at-
tached to one of said heads and extended into
the cylinder to near the other head to form a
circular passage or chamber, a shaft extended
through said hub and heads, a disk fast on
sald shaft between the end of the said hub
and the head ¢’ of the eylinder, a piston at-
tached to said disk and extended into the cir-
cular passage toward the opposite head of the
cylinder, a movable abutment normally form-

1ng a segment of the said hub and pwotally-

seenred the1 eto, a steam port or passage in
sald hub extended from its end toward its
center and opening under the sefrmenta,l abut-
ment, a steam-inlet port in the head @', a port
or opening in the disk adapted to conneet the
steam-inlet in the head ' with the steam-pas-
sage in the hub, and an exhaust-port for the
elrculal passage, substantially as described.

6. In a rotary engine or motor, a cylinder

provided with heads a’ a? a hollow hub at-

tached to one of said heads and extended into
the eylinder to near the other head to form

cylinder, a hollow stationary hub located ! a circular passage or chamber, a shaft ex-

3a
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- the cylinder to near the other head to form |
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tended thfough said hub and heads, a disk
fast on said shaft between the end of the sald
hub and the head o’ of the cylinder, a piston

attached to said disk and extended into the

circular passage toward the opposite head of
the cylinder, a movable abutment normally
forming a segment of the said hub and pivot-
ally secured thereto, a steam port or passage
in said hub extended from its end toward 1ts
centerand opening under the segmental abut-
ment, a steam-inlet port in the head «’, a port
or opening in the disk adapted to connect the
steam-inlet in the head ¢’ with the steam-pas-
sage in the hub, means to regulate the size of
the port or opening in the said disk, and an
exhaust-port for the eircular passage, sub-
stantially as described.

7. In a rotary engine or motor, a ¢ylinder
provided with heads a’ ¢® a hollow hub at-
tached to one of said heads and extended into
the eylinder to near the other head to form
a circular passage or chamber, a shaft ex-
tended through said hub and heads, a disk
fast on said shaft between the end of the said
hub and the head ¢’ of the cylinder, a piston
attached to said disk and extended into the
cirecular passage toward the opposite head of
the eylinder, a ring ¢!® attached to the end of
the piston opposite to the said disk, packing-
rings carried by said disk and the ring ', a
movable abutment normally forming a seg-
ment of the said hub and pivotally secured
thereto, a steam port or passage in said hub
extended from its end toward its center and
opening under the segmental abutment, a
steam-inlet port in the head ¢', a port or open-
ing in the disk adapted to connect the steam-
inlet in the head ¢’ with the steam-passage in
the hub, and an exhaust-port for the circular
passage, substantially as described.

3. In a rofary engine or motor, a eylinder
provided with heads a’, a? a hollow hub at-
tached to one of said heads and extended into

r
|
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a circular passage or chamber, a shaft ex-

| tended through said hub and heads, a disk

fast on said shaft between the end of the said
hub and the head ¢’ of the eylinder, a piston
attached to said disk and extended into the
circular passage toward the opposite head ot
the eylinder, a ring a'® attached to the end of
the piston opposite to the said disk, split and
beveled packing-rings carried by said disk

and the ring a'°, means carried by the heads

o' a® to act on the said packing-rings to take
up the wear of the same, a movable abutment
normally forming a segment of the said hub
and pivotally secured thereto, a steam port

45

5°L
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or passage in said hub extended from itsend

toward its center and opening under the seg-

 mental abutment, a steam-inlet port in the

head @', a port or opening in the disk adapted
to connect the steam-inlet in the head ¢’ with
the steam-passage in the hub, and an exhaust-
port for the circular passage, substantially as
deseribed. - |

9. In a rotary engine, the combination with
a casing, of a hub extended into said casing
and provided with a movable abutment nor-
mally forming a segment of said hub and piv-
oted to it to be moved away from said hub
and into engagement with the wall of the cas-
ing, said hub having a substantially radial
passage in it opening under said abutment,
and a longitudinally-extended passage com-
municating with said radial passage and ex-
tended to the end of the said hub, and asteam-
inlet in the casing adapted to ecommunicate
with the end of said longitudinally-extended
passage, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

THOMAS M. KENNEY.

Witnesses:
JAS. H. CHURCHILL,
J. MURPHY.
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