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To all whom it may concern.:

Be 1t known that I, Joux Houstox Har-
RISON, a citizen of the United States, resid- |

g at Broadway, in the county of Rocking-
ham and State of Virginia, have invented
new ancd useful Improvements in Rotary
Engines, of which the following is a specifi-
cation.

This invention relates to a rotary engine
of the elastic fluid type in which the rota-
table element thereof 1s impelled by the ex-
pansive elfect of steam or other elastic fluid
acting between relatively-movable abutments
arranged, respectively, on the piston or
movable element and casing of the engine.

The invention has for one of its objects to
mmprove and simplify the construction and
operation of apparatus of this character so
as to be comparatively simple and inexpen-
sive to manufacture, thoroughly reliable and
efficient 1n use, and composed of compara-
tively few parts. |

Another object of the invention is the pro-
vision of an improved cut-off mechanism for
the steam admission valve whereby the sup-
ply of steam will be automatically cut off at
the desired point to permit the expansive
torce of the steam to impel the rotary ele-
ment or piston so that the energy of the
steam can be most effectively extracted and
converted mto mechanical power.

A Turther object is the provision, in con-

nection with the cut-off mechanism, of a
speed - responsive device whereby substan-
tially uniform speed of rotation can be
maintained under varying load conditions.

A still further object 1s the employment
of one or more oscillatory abutments or
wings arranged in the wall of the casing in
cooperative relation with a wing or abut-
ment on the cylindrical piston so that steam
can be admitted between the abutments to
re-act thereon for rotating the piston, there
being improved means for operating the os-
cillatory abutments to permit the piston
abutment to pass and thereafter restore the
oscillatory abutment to operative position
behind the piston abutment to form a cham-
ber mto which steam is admitted for impel-
ling the piston.

With these objects in view and others, as
will appear as the description proceeds, the
invention comprises the various novel fea-
tures of construction and arrangement of

parts which will be more fully described

—

f

|

heremafter and set forth with particularity
1n the claims appended hereto.

1lustrate certain embodiments of the inven-
tion, Figure 1 is a front view of the engine.
Fig. 2 1s a vertical section thereof taken
transversely to the axis of rotation. Fig. 3
18 a vertical longitudinal sectional view.
I1g. 4 1s a fragmentary longitudinal sec-

tional view showing thée admission and ex-

haust passages. ¥ig. 5 is a front view of the
cam wheel for actuating the admission
valve.
line 6—6, Fig. 1, showing a modified form
of restoring device for the oscillatory abut-
ment. If1g. 7 is a similar view of a modi-
fied form of restoring device. Tig. 8 is a
detail view of the means for manually ad-
justing the cam wheel for varying the cut-
off. K1g. 9 is a perspective view of one of
the oscillatory abutments. TFig. 10 is a sec-
tional view on line 10—10, Fig. 2.

Similar reference characters are employed

to designate corresponding parts through-
out the views.

In the present instance, I have elected to
1llustrate the invention as an engine of the
single piston type but it is to be understood
that any desired number of pistons may be
employed according to the horse power de-
sired, and, obviously, the pistons can be op-
erated 1n multiple or in series. -

Referring to the drawings, A designates
the casing of the engine which is mounted
upon a suitable bed B and the casing is of
annular form and constructed in two or
more sections 1 and 2 and secured together
by bolts 3. The casing is constructed with a
cylindrical wall 4 and inwardly-extending
parallel circular walls 5 and 6 at the front
and rear thereof. In other words, the casing
1s in the form of a ring of channel cross sec-
tion, and rotatably mounted in the opening
of the ring is the disk-shaped rotary element
or wheel C constituting the piston of the en-
gime. The peripheral surface of the piston C
1s formed with a pair of annular grooves 7
adjacent each edge, which: grooves are sep-

arated by an annular tongue 8. The inter-
-nal circular surfaces of the walls 5 and 6 are

formed with annular grooves 9 into which
the tongues 7 preject so that the zigzag pas-
sages will be formed between the stationary
and movable parts of the engine which ef-
fectively prevent the escape of steam from

Fig. 6 1s a detail sectional view on

In the accompanying drawings, which
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the low pressure side of the abutment 15.

the annular or circular chamber 10 sur-
rounding the periphery of the piston. The
piston C is secured to a rotatable shaft 11
passing through the hub-opening 12 of the

piston and this shaft is mounted in bear INgs

13 and 14 mcunted on the bed B.

The piston C is provided with a radial
abutment or wing 15 which is of substan-
tially the same cross section as the annular
chamber 10 and this abutment has a radial
face 16 against which the steam acts in ro-
tating the piston. One or more abutments
D are arrangec 1n the casing in such codper-
ative relation with the wing or abutment 15
that steam can act between the piston abut-
ment and casing abutment for rotating the
piston. The abutments D, which, in the
present instance, are located at diametric-
ally opposite points, are mounted for oscil-
latery movement on rock shafts 17 and they
are adapted to move 1mnto pockets 18 1n the
wall of the casing when the piston abutment
15 moves past the oscillatory abutments sue-
cessively.  As shown in Iig. 9, each oscilla-
tory abutment comprises an arcuate plate 19
tormed with a central web or arm 20 which
has a hub 21 through which the rock shaft
17 therefor extends. The side walls of the
pockets 18 are provid
22 for receiving the flanges 23 formed at the
edges of the arcuate pla{e 19, the said
orooves being concentric with the axis on
which the cscillatory abutment swings.
Bearing against the curved outer surface of
the plate 19 1s a packing strip 24 arranged
im a recess 25 1n the curved wall of the
pocket 18, as shown 1n If1gs. 2 and G, the
packing strip being urged outwalﬁ,;y by a
bowed spring 26 almnﬁed in the groove or
recess 25 for 1101{11110 the pacdlmﬂ strip

against the abutment so that :
Steqm past the abutment will be plevented
The piston abutment or wing 15 18 provided
with a packing which, as shown in Figs. 2
and 10, comprises L-shaped package mem-
bers 27 and straight packing members 28,
which, with the others, are set 1nto grocves
or chambers 29 formed 1n the side and end
walls of the abutment 15, and behind these
packing strips are arranged springs 30
which urge the packing members outwardly

mnto mmtimate contact with the internal sur-

faces of the cylindrical wall 4 and side walls
5 and 6 of the casing, so that steam will be
prevented from escaping from the high to
In
order to balance the pressure of the steam
or motive fluid acting on the oscillatory
abutments,
the piston chamber 10 by a short passage 31,
as shown in Fig. 2, whereby steam can be ad-

mitted behind the abutment to afford free

action thereof.

The rotatable element or piston C 1s pro-

cd with arcuate grooves

eakage of

each poehet 18 1s connected with

B

| partition 44.

045,595

32 that e:atends radially thereof, as shown
in Fig. 2, and the inner end communicates
thmuoh an opening 33 1n the shaft 11 with
the bore 34 thereof. Asshown in Fig. 3, this
bore is connected with a suitable source of
fluad that 1s delivered through a pipe 35 which
18 connected with a chamber or steam chest
36 arranged at and supported on the front
bearing 13, the bore 34 of the shaft opening
mto said chamber 36, and the pipe 35 beinﬂ'
equipped with a throttle valve 35%, Ifig. 1,
and where the shaft 11 enters the chamber
36, packing rings 37 are provided so that
leakage of high pressure steam will be avoid-
ed. The outer end of the supply passage 32
of the piston terminates directly at the fluid-
impinging face 16 of the piston abutment
15, so that immediately after either oscil-
latory abutment D passes behind the piston
abutment 15, steam can be admitted between
the abutments for imparting an impulse to
the piston. As shown in Fig. 2, each oscil-
latory abutment 1s cut away “at 38 s0 as not
to cover the outer end of the supply passage
32 when the oscillatory abutments are 1n
initial operative position. In the passage 32
18 a rock valve 39 provided with a port 40
through which steam passes when the valve
is moved to cause the port to register with
the passage 32.
out through an exhaust passage 41 arranged
dlametrmally opposite the passage 32 and
having 1ts ounter end communicating with
the annular chamber 10 and 1ts mner end
communicating through an opening or port
42 with the bore 43 of the shaft 11, which
bore is separated from the bore 34 by a
The bore 42 1s closed at 1its

outer end by a plug 45 or other suitable de-
vice, and the steam passes out of the bore
through a plarality of ports 46 that dis-
Charﬂe into a stationary exhaust chamber 47
which communicates with a condenser , heat-
ing system, or with the atmosphere thr ough
apipe48. Where theshaft 11 passes through
the exhaust chamber 47, packing rings 19
are provided for pleventme the waste of
steam, as shown 1n Ifig. 3. An auxiliary
exhaust passage 50 1s pl ovided in the piston
(!, as shown 1 Fig. 2, and this passage is
arranged with its outer end at the side of
the abutment 13 opposite from the fluid-
impinging face 13 thereof while the i1nner
end of the passage communicates with the
exhaust bore 43 of the shaft. DBy means of
the passages 41 and 42, the exhaust steam

from every portion of the chamber 10 other

than that where the working steam 1s con-
fined, will be effectively cleared so that back

pressure will be reduced to a minimum.

The operating device Tor the steam admis-
ston. valve 39 1s so designed that the steam

can be admitted durmo any desired perlod-_
“and then cut off so thaf during a portion of

- yided with an admission passage or conduit | the movement of the piston, steam at full 130

The exhaust steam passes
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boiler pressure will operate on the piston,and

during another portion, the steam will act
expansively so that maximum efficiency can
be obtained. Arranged on the axle 11 at a
point 1n front of the piston C is a relatively
stationary cam wheel E that is prevented
trom rotating by a prejecting member or
finger 51 on the bed of the engine as shown
i Fig. 3. This wheel is formed with a rim
92 which, on 1ts internal surface, is provided
with cams 53 and 54 arranged at diamet-
vically-opposite points and these cams serve
to actuate the steam -admission valve by
means of an arm 55 arranged on the stem
56 of the valve, as shown in Figs. 1 and 4,
and on the arm 55 is a forwardly-projecting
member 57 that carries a roller 58 that rides
on the cams. The valve stem 56 is provided
with a second arm 59 which is connected
with a helical extension spring 60 that has
one end anchored at 61* to the piston C.
The valve and attached parts rotate with the
pistons C so that as the roller engages the
cams 53 and 54 of the stationary cam wheel
I5, the admission valve will be successively
opened and closed. As shown in Fig. 4, the
cams 53 and 54 have their inner edges 61 ar-
ranged obliquely to the plane of rotation
so that by changing the position of the wheel
K backwardly or forwardly, the period dur-
ing which the roller 58 rides on each cam
can be changed to thereby vary the point of
cut-off or closing of the steam supply. As
shown 1n Fig. 5, the beginning of each cam
1s rounded at 62 so that the roller 58 can
freelv pass on the cams. For some class of
service, 1t may be desirable to adjust the
am wheel by hand, as for instance, by a
screw 03, I'ig. 8, that has its inner end 64
swiveled or loosely connected with the cam
wheel I8, while its outer end is provided
with a hand wheel 65 for facilitating the
adjustment of the screw which is threaded
in a fixed part 66 of the engine.

Vhen automatic regulation of the speed
1s desired under variations in load, a speed-
responsive cevice may be emploved as shown
m f1gs. 3 and 4. This speed-responsive de-
vice consists of centrifugally-acting weights
or balls 67 mounted on bell crank levers 68
that are fulerumed at 69 on the piston C at
chametrically-opposite sides of the shaft 11,
the balls being located inside the cam wheel
15 so that the latter forms a shield or guard
tor the governor. The inner ends of the
bell erank levers are connected by links 70

with a ring 71 which is dispesed in an annu- |

lar groove 72 in the hub of the wheel E so

that the ring will rotate with the ball bear-

g levers and cause the wheel E to move
back and forth on the shaft 11 as the balls
67 move Inwardly and outwardly under va-
riations 1n speed. The weights 67 act
against springs 73 of any suitable character
or arrangement. By thus moving the cam

-

wheel B forwardly or backwardly, the point
of cut-off can be varied so that the supply

of steam to act on the piston may be auto-

matically changed to suit the varying con-
ditions as to load and thereby maintain a
substantially uniform speed.

Lhe oscillatory abutments are each re-
tracted out of the path of the piston ahut-

ment 15 so as to be out of the way of the lat--
ter in approaching the abutment. For this

purpose, the piston C 1s provided at its
front side with a peripheral flange 74 which
has a portion formed into a cam 75 for os-
cillating the abutment in one direction. The
rock shaft of each abutment is provided
with an arm 76 that is equipped with a
roller 77 which rides on the periphery of
the flange 74 and cam 75. The end 78 of
the cam terminates abruptly so that as the
rolier 77 passes off the cam, the arm 76 can
quickly swing inwardly to restore the oscil-
latory abutment to operative position be-
hind the piston abutment 15 o as to cccupy
the position shown in Fig. 2, at the right.
in the construction shown in Fig. 1, vacuum
cups 78* are employed for restoring the
abutment to operative position and the mov-
able elements 79 of these cups are connected
by lmks 80 with the arms 81 of the respec-
five abutmnents. As the arms or levers 76
ave tilted by the cams 75, the movable ele-
ments ot the vacuum cups are drawn up-
wardly so as to create a suction or vacuum
under the said elements, which has the ef-
fect of quickly restoring the abutments as
scon as the rollers 77 pass off the cams 75.
Instead of vacuum cups for restoring the
oscillatory abutments, a torsional spring 82
may be employed as shown in Fig. 7, one
end of the spring being connected at 83 with
the arm 76 and the other end 84 connected
at 85 with a fixed part of the engine.

From the foregoing description, taken in
connection with the accompanying draw-
imgs, the advantages of the construction and
of the method of operation will be readily

- apparent to those skilled in the art to which

)
]

the 1nvention appertains, and while I have

described the principle of operation of the
invention, together with the apparatus which

1 now consider to be the bast embodiment
thereof, I desire to have it understood that
the apparatus shown is merely illustrative,
and that such changes may be made when
cesired as are within the scope of the claims
appended hereto.

Having thus described the invention. what
I claim 1s:— -

1. In an engine, the combination of a
casing provided with a fluid chamber, a pis-
ton having an abutment disposed in the
chamber, a plurality of spaced abutments in
the casing movable back and forth into and
out of codperative relation to the piston

| abutment, a shaft for the piston provided
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with separate bores for admitting and ex-
hausting fluid, a conduit in the piston com-
municating with the admission bore and dis-
charging into the chamber at a point 1m-
mediatelv behind the piston abutment,a plu-
rality of exhaust conduits in the piston hav-
ing their inner ends communicating with

the exhaust bore of the shaft and their outer |

ends communicating with the chamber, a
-alve mounted in the piston and rotatable
therewith for controlling the first-mentioned
conduit, a valve actuating mechanism, and
means for adjusting the valve actuating
mechanism to vary its period of operation.

2. In a rotary engine the combination of
a casing, a piston rotatable within the cas-
ing, a valve mechanism for controlling ad-
mission of motive medium to the casing for
operating the piston therein, a cam for op-
erating said valve mechanism, and means
for varying the position of the cam to cause
the latter to remain in contact with the valve

mechanism for holding the wvalve open a

oreater or less period during the rotation of
the piston, substantially as and for the pur-
pose specified.

3. In a rotary engine the combination of
a casing, a piston rotatably mounted within

the casing, a valve mechanism mounted upon

the piston for controlling the admission of
motive medium into the casing, a non-rotat-
ing element provided with a cam adapted to
actuate said valve mechanism, sald cam ta-
pering in width throughout its length, and
means for moving said non-rotating element
toward and from the plane of rotation of the

piston to vary the interval of time of con- ;

tact between said cam and valve mechanism
during each revclution of the piston, sub-

stantially as and for the purpose described.

4. Tn combination in an engine of the type
described, a casing, a piston rotatably
mounted within the casing and having an
abutment, a plurality of abutments within

the casing adapted to cocperate with the

piston and the abutment thereof, a valve
mechanism mounted upon the piston for ad-
mitting motive medium into the casing, a
non-rotating element provided with a plu-
rality of cams corresponding in number to
the number of abutments of the casing, each
of ¢aid cams tapering in width throughout
its length in the same direction and adapted
to operate said valve mechanism, and means
for adjusting the mon-rotating element to

vary the contact of each cam thereof with |

the valve mechanism, substantially 1 the
manner and for the purpose set forth.

5. In an engine of the variety specified,
the combination of a casing, a piston rota-
tably mounted within the casing, a valve

]
|

- mechanismn,
mounnted upon the rotatable piston and
adapted to antomatically move said non-ro-

045,595

mechanism mounted upon. the piston for

controlling admission of the motive medium

to the casing, a non-rotating element pro-
vided with a cam for operating the valve
and a governor mechanism

tating element to adjust the cam thereof to
vary its length of contact with sald valve
mechanism during a revolution of the pis-
ton.

6. ITn an engine of the class described, the
combination of a casing, a piston rotatably
monnted within the casing, a valve mech-
anism mounted upon the piston for control-
ling admission of the motive medium nto
the casing, a cam wheel arranged coaxially
with said piston and adapted to cotperate
with the vave mechanism, and a governor
mechanism mounted upon the rotatable pis-
ton for moving the cam wheel toward and
from the plane of rotation of said piston,
said governor mechanism being protected
and housed bv the same cam wheel.

7. In an engine of the variety specified,
the combination of a casing having a pocket,
a piston rotatable within the casing and

having an abutment, a movable abutment

mounted in the pocket of the casing, a rock

shaft mounted in the casing and having said

LLI' ilr

movable abutment fastened thereto, an
cecured to said rock shaft, a cam rotatable

with said piston and adapted to engage the

arm of said rock shaft, and means cooperat-
ing with the rock shaft and normally exert-
ino a force therethrough to hold the mov-
able abutmment in contact with the rotatable
piston.

8. Tn an engine, the combination of a
casing provided with an annular chamber,
a piston mounted in the casing and pro-

vided with an abutment disposed in the

chamber. a pocket formed in the casing arnd
having arcuate grooves in its opposed walls,
an oscillatory abutment mounted 1n the cas-
ino to move back and forth in the pocket
in cotperative relation with the piston abut-
ment, said oscillatory abutment having arcu-
ate end flanges disposed in the said grooves,
said pocket having a recess, a packing strip

in the recess and extending across the oscil-

latory abutment, and a spring for urging
the packing strip into engagement with the
oscillatory abutment.

In testimony whereof T affix my signa-
ture in presence of two witnesses.

J. HOUSTON HARRISON.

Witnesses: _
Jas. V. Brooxe,
Hexry B. Saara.
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