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To all arhom 1t may concern.: |
- Beit known that I, Jonx KxowLEs, a citi-
zen ol the United States of America, residing
1n the city and county of Denver and State of
Colorado, have invented a new and useful
Rotary Engine, of which the following i1s a
specification. o -

My invention. relates to improvements in
rotary engines, and the objects of my inven-
tion are: first, to provide a rotary engine
comprising a pair of engines arranged side by
side, each engine being provided with two

ntersecting piston cylinders containing ro-
tary pistons .codperatingly arranged and

having a driving shaft arranged axially

‘through both the lower and upper horizon-

cylinders and pistons of both
d pistons and shatts being co-
operatively connected to rotate m unison;
second, to provide an adjustable rotary
cut-off valve mechanism that will pernut the
steam or actuating fluid to be cut ofl at dif-
ferent predetermined points or parts of the
revolution of the driving pistons in tneir
respective cylinders; and third, to provide a

tally alined

stimple and compact automatic rotary engine

that can be manufactured cheaply and tnat

occupies but a small space and will develop a
large amount of power. 1 attain these ob-
jects by the mechanism illustrated in the

accompanying drawings, in which:

Figure 1, 1s a vertical, longitudinal sec-
tional view of my improved rotary engine.
Fig. 2, is a transverse, vertical sectional view
through the rear cylinders, showing tne pis-

tons in the positions they occupy relativel
pc ¥ P, ;

to each other,immediately preceding the ad-

- mittance of steam to the cyhinders.  Fig. 3,
is a front elevation of the engine.  Kig. 4, 13

40

a perspective view of the steam inlet shatt,.

~showing the two oppositely positioned pis-

45

tons thiereon.  Tig. 5, is a sectional view of

‘the steam inlet shatt, the pistons bheing re-

moved. Fig. 6, is. a transverse, sectional
view thereof on the line 6-—6 of g, 5. Ihg.
7,1s a front end view of the steam inlet sleeve
upon which the steam inlet snait revolves.
Fig. &, 1s a side view of the steam iniet sleeve.

| Fig. f),'is a transverse scctional view of the

1

same on the line 9 —9 of Fig, 8. Jig. 10,15 a
side view of the cut-ofl valve which 1s rotat-

~ably journaled in the steam inlet sleeve,

Fig. 11,1s a transverse sectional view thereof.

- And Fig. 12, is a fragmental plan view illus-

00

trating the manner. of securing the cut-ofl

r

‘tive shafts 9 and 11.

valve indicating mechanism to. the front
cylinder head. | '

Similar letters of reference refer to similar
parts throughout the several views,

- Referring to the drawings, the engine COTI—
sists of a central partition disk po_rtion 1, on

60

the opposite sides of which a pair of inter-

secting cylindrical rings 2 and 3 are secured.

‘To the ends of these cylindrical rings eyiin-

der heads 4 and 5 are secured by bolts 52,

‘which extend through the cylinder heads and

tlhe cylindrical rings and the partition and
polt them all together. The centers of the
cylinders of both pairs of intersecting cylin-
ders are preferably arranged to stand in a
vertical plane, although if desired they can
be arranged to stand in a horizontal plane,

‘and the partition and cylinders are provided

with feet 6, which are secured by cap screws
7, to a foundation bed plate 8, which is
adapted to be secured to a suitable jounda-
tion or to a floor. As the cylindrical ring

portions each contain two intersecting cylin-

ders, there are four cylinders and four pis-
tons to the two engines and two cylinder
heads. A driving shaft 9 passes through the
upper cylinders and pistons 10 and cylnder
heads and the central partition of both en-
cines, -and a driving shaft 11 also passes
through the lower cylinder~ and pistons 12,
and the cylinder heads and the central par-
tition of both engines. The pistons are
keyed or otherwise secured to their respee-
The pistons comprise
a disk portion of considerably smaller diame-
ter than the cylinder, from which a piston
arm 13 projects in a curved radius to the -
ner periphery of the cylinders. The outer
cylinder heads are provided with stulling
boxes 14 and 15, and 16 and 17. The stufi-
ing boxes 15, 16, and 17 are formed 1n 1n-
tegral projecting hubs 18, which are pro-
vided with axial packing apertures 19 that
surround the driving shafts, into which
clands 20 fit slidably. These glands are pro-
vided with collar portions 21, adjacent to

~their outer ends, and are adjustably secured

to the hubs by caps 22, which {it over the
ends of the glands against the collars 21, and
are threaded to the ends of the hubs.

" The stulline box.14 comprises a gland 20,
and o cap 22; the gland, however, fits slid-
ably into a packing aperture 23, formed 1

the axial center of a sleeve 24, whieh 1s pro-

vided with an axial bore of two diameters 25
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- 1n which

10

- with a side steam,

10

20

25

“and 26,

‘shaft 9. This driving

£2

that are formed to receive a tubular
valve 27, and its stem portion 23. The
sleeve 24 is provided with a head portion 29,
which is threaded into an axial bore In a hub
9294, of the front cylinder head 4. The head
portion of the sleeve 24 is provided with a
projecting reduced portion.on its outer end,
the packing aperture 23 1s formed,
the exterior surface of which 1s threaded to
receive the cap 22. This hub is provided
or other actuating flmd,
inlet. aperture 30, in which a pipe 31 18
threaded,
with & chamber 32 formed in the axial center
of the hub 29%, which surrounds the sleeve
94. The sleeve 24 extends through this cyl-
:nder head hub and into an axial bore 33,
formed in the adjacent end of the driving
shaft 9, is made in
the larger of which extends

two diameters,
the upper cylinder

from the rear end of

through the partition and into the left hand

cylinder to within & short distance of the
steam inlet aperture, 1ts forward end being
- urnaled in the forward cylinder head in a

ushing 34, of -any suitable -anti-friction

- metal. The portion of the shatt 9 of smaller

30

30

40

45

~ piston and its cylinder and nearly through
the upper rear piston and 1ts cylinder within,

a0

394 respectively,

59

60

gh

ccenter of the

diameter, is rotatably journaled in and ex-
tends through the rear cylinder head and
through an anti-friction bushing 35, which is
inserted in an axial bore formed in the hub
18 of the cylinder. The bore 33 of the shatt

9 extends into it to within a short distance of

the point-where the smaller diameter of the
shaft begins, and the hollow portion of the

shaft fits revolubly on the sleeve 24, which

closed end.
the

extends into it to its inner or
The adjustable cut-off valve comprises

“tubular portion 27 and the stem portion 28.
within the axial |

- The tubular portion fits
bore 25 of the sleeve and
forward end of this bore,
slightl
of the hub of this cylinder head, to the oppo-

extends from the
whieh extends

site or rear end of the sleeve; consequently

both the sleeve 24 and the tiibular portion of
the valve extend through the upper forward

the hollow shaft 9. The sleeve and the valve
are each provided with a plurality of circum-
eorential Tows of fluid inlet apertures 39 and
which

their shells and are positioned to register

with the fluid inlet aperture in
hub of the forward cylinder
head. The tubular portion of the valve 1s
also provided with a circumferential reécess
or depression 397 along its -length where
these apertures are ‘positioned, which pre-
vents the apertures 39 and 39° from becom-
ing wholly or partially closed when the valve
27 igrshifted to change
off. The tubular valve and the sleeve are

nravided resnectivelv with ports 40 and 41

and this inlet aperture connects

forward of the fluid inlet aperture 30°

extend through

the axial |

the percentage of cut--

\

|

and 42 and 43,

“tons and cylinders.

engines,

packing

888,804

which are fdrmed in thé_ir-
shells centrally ‘with respect to the two
ably formed and arranged in the following

manner : )
The ports 40 and 41 are cut through and

‘gcross the shell of the tubular valve in width

preferably about sixty-two degrees of its cir-
cumference, and at points coincident with
the centers of the upper cylinders and pis-
tons of both engines, and these ports are of a
oreat enough area to I -
est duty they are capable of performing,
length of the ports being preferably about
two-thirds of Eé width of 1&1@ cylinders-and
piston. To. the outside surface of the tubu-
lar ‘portion of the valve and along one side
edge of its ports 40 and 41, T removably se-
cure by screws or other suitable means steam
cut-off and stop lips 415 which act to limit
the rotative movement of the valve within
the fixed sleeve, and also to. close u
ports 42 and 43 of the sleeve as the valve 1s
rotated. These stop lips project through
the ports 42 and 43 of the sleeve, and con-
tact with the wall of the shafts axial port,
and they strike the opposite side edges of
these ports when
one sige to the other of their width. The
sleeve is also provided with the two ports 42
and 43, formed across 1t through its shell of
o width of approximately one-half of the
diameter of the sleeve, and these ports are
positioned to register directly over and are
of the same length as the ports of the tube
valve. The piston shaft 9, which rotates on

and with the ports 42 and 43 of the station-
' also with the ports of the ad-

justable valve, and these shaft ports are of

| ample area in width to admit sufficient steam
‘and cylinders of both

.prefera,bly positioned |

to the upper pistons
but they are
on opposite sides of the shaft 95 consequently
they admit steam to the pistons and cylin-
ders in alternate order as the shaft rotates

and one engine on one side of the partition.

the time the
will

receives its steam at or about
other engine is exhausting its steam, as
be explained more fully hereinafter.
The stem 28 of the adjustable tubular
valve extends from the tubular portion
through an aperture In the sleeve 243 In
which it is free to rotate .and through the
chamber 23 of the head 29, and
upon its outer end an indicating mechanism
‘s mounted. This adjustable ‘cut-off indi-

cating mechanism 1S
An index pear wheel 46 1s mounted on and

which register over

arranged as follows:

gis—-
These ports are ﬁn‘e er-

70

79

80

85

the

90

the valve is rotated from _'

100

| the sleeve, is also provided with two steam -
inlet ports 44 and 49,

105
110
11;.

125

secured to the outer end of the valve stem.

An index plate
the cylinder head by

-

bolts 48, that extend

49, formed on opposite sides of the hub 294,

47 is secured to the front of

‘through'index plate and through lugs or-ears

130
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il support tue index plate beyond the cap
i the stulling box of the valve stemn. The
naex plate s provided with a vertically ar-
anged projecting lug strip 50, to which a
strip 51 1s secured by serews 52, This strip
s arranged to extend beyond the lug toward

the valve steni gear far enough to form a |

ruideway between it and the surface of the
ndex plate. A teothed bar 53, is slidably
itted m this guideway space between - the

strip and index plate and its teeth mesh with

the teeth of the valve stem gear 46. The
upper end of this toothed bar is adapted to
be attached to a governor which mayv be con-
nected by a belt to a pulley placed on the
end of the driving shaft 11. 1 do not, how-
ever, illustrate the governor and belt and
pulley, as they and their use and application
to steam engines are well known, but the
toothed bar 1s adapted to be moved auto-
matically ap and down and to rotatively
move the gear and valve stem and cut-off
valve as the governor is operated above the

increased or decreased speed of the engines

above or below its nominal speed, as is well
understood. The valve is set to cut-off the
1nflowing steamr at various degrees of the
operative rotative stroke of the upper pis-
tons, by means of a graduated index of de-
grees mmdicative of different degrees of the
operative movement of the pistons and of
the valve ports relative to the ports of the
fixed sleeve 24. These indexes consist of
two scales of degrees of the operative rotary
stroke of the upper pistons. Omne scale 1s
placed on the cap of the guideway of the
toothed bar, with the degrees arranged in a
vertical row from 70 degrees down to 10 de-
orees, graduation marks being preferably

placed at five degrees apart from 70 to 10.

The other scale is placed in a circular row of
radiating graduation marks on the face of
the gear 4v of the valve stem, which are ar-

rangea with the 70 degree graduation oppo-
site to the 10 degree graduation of the

toothed bar scale.  Upon the toothed bar an
indicating pointer 54 1s secured, which is ar-
ranged to overlap the cap and extend to
close to the graduation. The wvalve and

toothed bar normally stand at 70 degrees

cut-ofl as shown, in which position the valve
ports are wide open, and in order to set the
valve at any desired amount of cut-ofl less
than 70, the toothed bar is raised until the
indicator pointer comes opposite to the de-
arce of cut-off desired. If a steam cut-ofl of
one-halt of the operative stroke of the pis-

tons 1s desired, which is three-quarters of

their full rotary or circumferential stroke or
revolution, the bar should be raised until the
pomter registers with the 50 degree gradu-
ation mark. The valve ports 40 and 41 of
the tubular valve will then stand half open
relative to the ports 42 and 43 of the fixed
sleeve 24, and the attachment between the

n
- —m [ S S E— ]

bar and the governor shonld be adjusted to
normally hold the bar at this point at the
speed 1t 1s desired the governor should atlow
the engines to run at. ~ The governor then is
free to move the bar to increase or diminish
this amount of cut-off automatically as the
- speed of the engmes increases or diminishes
under varying loads. -
Upon the shafts 9 and 11 on cach side of
the partition I secure the pistons 10 and 12
respectively. These pistons comprise disk
portions which are considerably smaller in
- clameter than the diameter of the evlinders,
and the arched arm portions 13, that pro-
ject from the disk portion and extend to the
inner periphery of the cyvlinders. The pis-
tons on opposite sudes of the partitions are
arranged with their arms standing at one-
- sixth or the eircumference of the ceylinder
apart. ~The diameters of the disk portions
.of the pistons are equal and their peripheries
are provided with intermeshing gear teeth
that fit actuatingly together and bear and

eighths of their diameters. The disks are
cut away under each arm portion, and a
recess 56 1s formed in each, of a -curvature
and of just suflicient size to allow the arm
ol each piston-disk. to totate around its own
axis 1n the recess of the codperating piston
when the arm of each piston passes into the
plane or orbit of the codperating piston, each
arm folding into the recess of the other and
rolling- around the curved wall of the recess,
which 1s formed to register with the curve
of the outside periphery of the arms. There
are thus four cylinders and two pairs of
pistons in each engine, and two codperating
pistons are required in each pair of the inter-
secting cylinders to make an operative ro-
‘tary engime. The pistons  are preferably
keyed to their respective shafts and the two
upper pistons 10 are provided with ports 57
and 58, which register respectvely with the
ports 44 and 45 of the shaft 9. These piston
 ports 57 antl 58 extend through the center
of the width or thickness of the pistons from
the inner wall of their axial bore to the inner
wall 56 of their piston arm curved recesses.
Consequently steam is admitted to these
upper cylinders through the shaft 9, and the

two engines In positions to strike against the
mner curved surface of the pistonarms of the
pistons. ﬂ |

The shalt 11 is preferably the driving
shaft of the two .engines; it is extended
through and beyond both engine eylinders,
and a_belt driving pulley 59 is mounted on
and secured to it.” ' '

rotary engine is as folows: The steam flows
through the inlet pipe 31 from a source of
supply into the steam chamber in the hub of
| the forward cylinder head around the sleeve

roll upon each other through about seven-

pistons 10, to the upper cvlinders of these

r _ ) " ’ . | £ ToF
Fhe operation of my improved compotitd

70

79

80

89

90

95

100

105

110

110

120

125

130



: o

4

.24, | a'nd'-through the steam inlet apertures
29 and 39* of the sleeve and valve into the

interior of the tubular portion of the ad-

justable rotary valve, from which- 1t dis-
charges through the ports 40 and 41 into and
through the ports 42 and 43, thence throu h
the ports 44 and 45 of the shaft 9, as the
shaft rotates, and from the ports of the
shaft 9, through the piston ports 57 and 58
into the cylinder, and pushing against the
piston arms 13 of the pistons 10 and 12 moves
them to rotate in their cylinders, the inter-

 meshing teeth on the pistons causing them

15

20 P

25

30

to move 4n unison. The driving shaft 11
and its pulley are thus rotated, and power
is transmitted by belt from said pulley,
The area of the inlet ports of the valve and
sleeve is such relative to the oppositely posi-
tioned ports of the shaft 9, that the upper

ter when the valve is set to cut-off at 70
percent. one or the other of the two groups
of ports of the sleeve and valve being open
to the ports of the shaft 9 and its pistons at
all times. The valve is adjusted to cut-ott
the steam at from 10 to 70 percent. of the
operative rotative stroke of each of the DIS-
tons 10 and 12, by turning its index pomter
to the degree of cut-off required that is
marked on the index plate. Thus, if 30 per-
cent. cut-off of the rotative stroke of the

piston is desired, the pointer is turned to the

40

49

My

- 90

00

index numeral 30, of the index dial, which
will rotate the valve in the sleeve to stand
open relative to the ports of the sleeve 30
percent. of the rotary movement of the pis-
tons, which is one revolution of the pistons.
The steam in the front cylinders exhausts
through a port 60, while a similar port 61
serves to e:s{}fla,ust from the rear cylinders.
Some of the features of my present inven-
tion were patented to me in the United
States Patents No. 733,052 of July 7, 1903,
and 748,192 of Dec. 29, 1903, 667,713 of
Feb. 12, 1901, and 652,317 of June 26, 1900.
resent invention, however, is much
simpler, less. expensive®to consiruct, more
compact, requires less installing space, and
is better adapted for the requirements ex-
pected of engines at the present time than
the engines of my former patents were; and
it contemplates broadly an operative and ad-

axial center of the steam driven pistons and

their axial shaft. - S
~Having described my invention, what 1
claim as netw and desire to secure by Letters

- Patent, 1s: *

60

»
]
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1. A cut-off valved rotary engine, com-

prisinig operative cylinders and rotary pis-

tons, a shaft extending through said cy In-
dérs and pistons, a tubular valve provided
with ports leading to said cylinders, a sleeve

sutroufiding said tubular valve and extend-

mg into said shaft, ports in S&id sleeve regis- |

istons and their shaft 9 have no dead cen- |

ports n

‘meshing toothed disk

" 883,804

tering with the ports of said tubular valve,
the opposite sides of said shaft regis-
tering in alternate order with the ports of
said sleeve, means for securing said pistons

to said shaft, ports in said pistons connecting

with the ports of said shaft, and means for

adjustably setting said tubular valve rela-
tive to the ports of said

piston’s operative stroke of revolution.

9. A cut-off valved rotary engine, ¢om-
| prising an operative cylinder and rotary pis-.

ton, a shaft provided with an axial aperture
at one end rotatably mounted in said cylin-
der and extending through and secured to

said piston, a steam inlet port in said cylin-
der, a fixed sleeve extending into said cylin-
der into the axial aperture in sald piton
shaft, and provided with steam ports adapt-
85

ed to admit steam from said ¢ylinder’s inlet
port into the interior of said sleeve, a port
through the shell of the sleeve, a port

70

sleeve to cut-off the
steam at any predetermined point of the said

80

through the shell of said shaft’s apertured
portion arranged to register with sald sleeve

port as said shaft rotates, &

c}‘lqortin_ sald pis-
ton communicating with sal

S- 90
shaft port-and

with the cylinder of said piston, a tubular |
valve rotatably mounted in said sleeve pro-

vided with ports communicating with said.
sleeve’s steam inlet, ports, a port in said tu-

bular valve registering with the port in said

95

sleeve, a stem on said tubular valve, means" .
for rotating said«tubular valve to vary the

steam inlet area of its port relative to said

‘sleeve’s port, and means for defining the ro-
tary movement of said rotary valve in said

sleeve..  ..- | - .
3. A cut-off valved rotary engine, consist-

ing of the intersecting

rotatably journaled t%erein', and the 1nter-

said shafts in said intersecting cylinders, one

of said shafts being providea

cylinders, the shafts

pistons mounted on

100

102

with an axial
aperture in one end, with a sleeve fixed 1n

said cylinder and extending into said pis- -1_10:"

ton’s axial aperture, and provided with -

steam inlet ports, a steam port in said cylin-
der registering with said sleeve’s steam

ports, a port in said sleeve into said piston’s .

axial aperture, a port through said rotating 1

the port in said sleeve'as said piston and

shaft rotate, and communicating with the

interior .of said piston’s cylinder, a rotary
movement tubular valve in said sleeve pro-
vided with steam inlet aperture registering
with the inlet ports of sald sleeve, a port in
said tubular valve .registering wit 1. sald

“sleeve’s shaft port, and means including an
index plate for rotatably moving said tubu-

lar valve to set 1ts port at any desired degree
of cut-off relative to said piston's operative
rotative stroke. L h |

4. In a cut-off valved ro

apertul | rotating 115
shaft and pistons arranged to register with

120

Lae
o
b |

In & al tary engine, the
combination of the ‘intersecting cyhnders 13
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and pistons and the piston shafts, one of
which 1s provided with an axial port, and
with side ports extending from’its axial port
through its shell, a steam inlet into said
cylnder, a sleeve fixed in said eylinders and
provided with a steam inlet port connecting
with sald eyhinder’s steam et
tending mto the axial aperture of said pis-
ton’s shalt, an inner tubular valve in said
sleeve provided with ports connecting with
sald sleeve’s steam inlet ports, and provided
with cylinder ports in its periphery arranged
m a straight line, and registering with said
sleeve’s piston’s shaft ports, a stem on said
tubular valve extending from said sleeve,
means for packing saiud stem, a stop on said

tubular valve for limiting the movement of

20

25

30

35

40

45

50

09

60

“1ts ports relative to said sleeve’s piston’s

shaft ports, an index on sald cylinder, an
index connected with said tubular valve
stem, and means including an adjustable
pointer for setting said tubular valve at any
predetermined point-of cut-off relative to
sald sleeve’s piston shaft’s ports.

5. In a cut-olf valved rotary engine, the
combmation with a pair of codperating
rotary engines, each engine comprising two
intersecting piston cylinders, a separating

vartition between each engine, a shaft

through each set of horizontally alined
cylinders of the two engines, one of said
shafts bemg provided with an axial steam
inlet port and with oppositely arranged

peripheral ports, disk-shaped intermeshing

toothed pistons, each provided with a piston

~arm mounted. on sald shafts in the inter-

secting cylinders of each engine, a port in
each piston registering at one end with its
piston’s cylinder and at its opposite end with
the ports of said shaft, a fixed sleeve, in one
of said engine cylinders extending into said
piston’s axial port, a steam inlet port in said
sleeve, a steam inlet port through one of said
engine cylinders into said sleeve; a pair of
steam ports 1n the periphery of said sleeve in

“alinement with each other, arranged in aline-
ment with the peripheral ports of said pis-

ton’s shaft, a rotary tdbular valve provided
with a steam inlet port registering with said
sleeve’s steam port and provided with ports
I alinement registering with said sleeve’s

ports, means for limiting the rotary move-

ment of said tubular valve, and means in-

-cluding a stem on said tubular valve for

automatically adjusting the position of said
tubular valve’s ports relative to said sleeve
ports to obtain difféerent predetermined de-
grees of steam cut-off relative jto the rotary
stroke of revolution of said pistons.

6. In a cut-off valved rotary engine, the
combination of the cylinders, the pistons,

. and the driving shafts, of one of said shafts

65

being provided with an axial port and with
Qppositely arranged ports in its periphery

registering with its axial port, and a port in

port and ex-

.each piston registering with its piston’s

cylinder and with one of said shaft’s pe-
riplieral ports, with the fixed sleeve and its
ports extending into said shaft’s axial port
and registering with said shaft’s peripheral
ports, the tubular valve and its ports in said
sleeve, and an operative automatic index
valve adjusting mechanism adapted to move
sald  tubular valve to give various prede-
termined degrees of steam cut-off to the said

tubular valve and sleeve rdlative to a rotary

stroke of revolution of said pistons.

7. In a cut-ofl valved rotary engine, the
combination of a plurality of rotary engines,
each comprising a pair of intersecting piston
cyhnders, the intermeshing toothed pistons
in each pair of intersecting cylinders and the

piston shafts, one of said shafts being pro-

vided with an axial port and with oppositely

arranged peripheral ports connecting with |

1ts axial port, and the pistons on said ported

shaft being provided with ports connecting

with their respective cylinders and with the
ports of their supporting shaft, a steam inlet
into one cylinder of said engines, a sleeve

o

70

10

80

86

‘ . 80
fixed in said steam inlet cylinder and extend- - .

ing into the axial port of said shaft, and pro- -

vided with steam ports connecting with said
cyhinder’s steam inlet port, ports in said

sleeve registering with the ports of said shaft,

a rotary movement tubular valve mounted

95

in said sleeve provided with ports registering

with the ports of said sleeve, a stufling box
on the end of said sleeve, a stem on said
tubular valve extending through said stufi-
ing box, a gear on the end of said stem, an

mdex plate on the engine cylinder adjacent

100

to sald stem, a guideway on said index plate,

a toothed bar slidably mmounted in said guide-
way 1n mesh with said stem’s gear, an index
representing a graduation predetermined
part of the piston’s rotary stroke of revolu~

‘tion on said index plate and on said gear ar-

ranged to register with each other as said
toothed bar and stem gear are moved, and

means inclu .ing any suitable operative gov-

ernor and a power transmitting pulley on the
shaft of said pistons that is driven by said
steam 1nlet pistons for automatically moving
sald toothed bar and stem gear for maintain-

ing any predetermined degree of said index.

whereby variable degrees of steam inlet, cut-
oft area of the ports of said tubular valve
relative to the ports of said sleeve and to said

piston’s rotary stroke may be given to said
valve and be automatically and operatively®

mdintained by said governor.

8. In a cut-ofl valved rotary engine, the
combination of ‘the cylinders, the
and the piston’s supporting shafts, one of
which 1s provided with an axial port and with
oppositely arranged peripheral ports con-
hected with said axial port, of a steam inlet
m one of said cylinders, a sleeve fixed in said
steam 1nlet cylinder provided with a plu-

pistons,
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rality of circﬁmferential rows of steam inlet | which the aﬁdlly alined pistons of the sepa- |
~ports and extending into said shaft’s

axial
ports, ports in the periphery .of said sleeve
registering with said shaft’s peripheral ports,
a, tubular cut-off valve in said sleeve pro-
vided with steam ports registering with said

sleeve’s ports, and means including an mdex

 device connected to said cut-off valve for

10

15

‘rotary stroke.

adjusting said cut-off valve at any desired

operative degree of said piston’s operative

9. In an automatiéally adjustable andgop-

erating cut-off valved rotary engine, the com-
bination of a plurality of rotary engines, each

comprising a pair of intersecting cylinders

and toothed intermeshing pistons, and their

~supporting shafts, means for securing said

20

pistons to said shafts, one horizontally alined

set of pistons being provided with a steam

inlet port, an axial port in one end of sdid

~ ported piston’s supporting shaft and oppo-

25

sitely arranged peripheral ports in said shaft
registering with its axial port and with said
piston’s ports, a steam inlet port in one of
said engine’s cylinders, a sleeve in said en-

. gine extending into said shaft’s axial port,

30
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steam inlet ports in said sleeve registering

with the ports of said shaft, and of the cyl-
inder of said engine, a rotary movement tu-

bular cut-off valve in said sleeve, steam ports
in said cut-off valve registering with the
ports of said sleeve, means for setting said

cut-off valve at any desired degree of cut-oft
relative to said sleeve’s ports, an index con- |

nected to said ‘tubular valve adapted to de-
termine the degree of cut-off movement
oiven to said cut-off valve, and means con-
nected to said cut-off valve and ifs index and
to said piston’s driving shaft for automatic-
ally controlling said engines.

10. A cut-o
prising a plurality of cylinders, each provided

with' & steam driving pistorr and a piston

driven by each of said steam driven pistons,
a steam admitting shaft extending through

said engines and secured to the axial centers |
pistons, steam inlet
ports in said shaft, a steam inlet port in said

of sald steam driven

steam driven pistons registering with- said

ports of said shaft and with. their res%pective‘
cylinders, a power distributing shaft jour-

naled in said engines and secured to the axial

55

60

65 walls of the cylinders, a hollow shaft upon | radial ports of

centers of said driven pistons, and means in-
an adjustable and automatically |

cludin

controlled ' cut-off valve mounted in said
steam admitting shaft for providing a vari-

able steam cut-off valve mechanism for said

steam driven pistons. S
11. In a rotary engine, the combination

with & casing, comprising duplicate pairs of
intersecting cylinders separated by a parti-
tion; of intermeshing pistons in each pair of
cylinders of less diameter than the cylinders,

having arms which extend to the circular

valved rotary engine, com-

valve member, and means for adjusting

883,804

rate pairs are secured, having oppositely ar-
ranged ports registering with radial ports in
said pistons; a stationary sleeve extending
into said shaft, connected with a steam inlet,

and having ports registering with the shait

70

ports; a rotatable tubular cut-off valve 1In -

said sleeve, having ports registering with the
sleeve ports, and means for limiting the ro-
tary movement of the valve relatively to the
sleeve ports, a stem on said valve, a pinion

on said stem, a toothed arm operated by said -

pinion for indicating the degree of cut-off of
said valve, a shaft upon which the remaln-

ing pair of axially alined pistons is secured,

and a pulley on one end of said shaft.

80

12. In a cut-off valved rotary engine, the

combination: of a rotary engine, comprising .

the cylinders, the pistons with a rotative pis-
ton shaft provided with an axial bore and

with radial ports through its shell into its

axial port; a fixed sleeve in said engine ex-
tending into the axial bore of said piston’s
shaft, and provided with ports registering

‘with said shaft’s radial ports, & cut-off valve

the ports of said sleeve and piston shaft, a :
projecting port lug on one edgé of each of

said cut-off valve’s ports fitting into and pro-
jecting through the ports of said sleeve and

earing against the inner peripheral wall sur-
face of the axial port of said piston shaft,
and means for adjustably moving and setting

said. cut-off valve and its cut-off lug in the

ports of said fixed sleeve to secure any de-
sired degree of steam inlet cut-off relative to
piston shaft, and
the rotary stroke of said pistons in said cyl-

the. ports of said rotating

inders. . .

13. A cut-off ‘valve for rotary engines,
comprising an operative cylinder provided.
with a rotary piston, a rotary shaft secured
. shaft, a
ra. _ through
its shell into its axial bore, a fixed sleeve 1n
said shaft’s axial bore, provided with a ra- -

to said piston, -an axial bore in said
radial port in said shaft extendi

dial port through its shell registering with

“the radial port of said shaft; and a cut-off
‘tubular valve member rotﬂ'taf)ly mounted In
‘said sleeve and provided with an axial inlet

~port and with radial ports extending through

its shell and registering with the radral ports

of said fixed sleeve and said rotating shaft,

a port, closing lug detachably secured to one

edge of the radial port of said cut-off steam

inlet’ valve member, fitting and extending

through the radial port of said fixed sleeve,
| with its peripheral surface in operative re-
lation to the inner surface of said shaft’s .
axial bore, means for admitting steam
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in said sleeve having ports registering with -

100
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through said engine to said tubular cut-off -

said
cut-off valve member, to vary the area of its
stedm inlet port relative to the area of the

105

110

said sleeve and shaft to any 163



- desired degreé of the operative rotary stroke |

10

15

20

883,894

of said piston. |

14. A cut-off valve for rotary engines,
comprising the cylinders and the pistons, a
portion of said pistons being provided with
steam 1nlet ports, a shaft on each operative
pair of pistons, one of which shafts is pro-
vided with an axial bore, and radial ports
through 1its shell onto its axial bore, the fixed

sleeve in said shaft’s axial bore provided |
-with a radial port through its shell register-

ing with the ports of sald shaft, a. tubular
cut-off valve member rotatably mounted in

~sald sleeve and provided with radial ports

registering with the ports of said fixed sleeve
and ported. piston shaft, and a cut-off lug de-
tachably secured to said cut-off valve member
along one edge of each of its radial ports,
said lug being arranged to fit into the ends of

said sleeve’s ports and extend through them

4

- to the inner wall surface of the axial bore of
sald ported piston shaft, means including a
steam 1nlet port in one of said cylinders, con-
necting with said sleeve and cut-off valve
member for admitting steam to said cut-off
valve member, and means including gradu-
ated indexed plate connected to said cut-off
valve member for adjustably setting said
cut-off valve member and its cut-off lug at any
desired predetermined degree of steam cuf-
off- relative to said piston shaft’s ports and
the operative rotary stroke or revolution of
sald rotary pistons. o

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

JOHN KNOWLES.
Witnesses: | '
G. SArRGENT ELLIOTT,

ADELLA M. FowLE.
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