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To all whom 1t may concern.:

- Be 1t known that I, Jay K. LEnman, a
citizen of the United States, rvesiding at
Canton, 1n the county of Stark and State
of Ohio, have invented certain new and use-
ful hnpmvemultb in Rotary Ingines, of
which the lollowing 15 a bpeulwa,tmn

This 1nvention 101&Le~: to that class of
steam and gas engines in which a cylinder,
having mdmﬂv O})thUII‘D pistons thereon, is

‘Ld%pted to rotate in a diametrically 1.‘«:11*::-@1
case; and the objects of the unprovem(,nt
ate 0 provide sunple and efficlent means
for positively and quickly operating the
radial-pistons at the proper time, and to

provide and positively control a suitable

valve for the engine, with means for revers-
ing the rotation of the cylinder. These gen-
eral objects and other minor ones, are at-
tamed by the construction, mechanism and
mimloement illustrated in the 2CCOMPAny-
ine dr: awlng, i which—

qure 1 1s a section transverse the axis of
the enﬂme showing the end of the evlinder;
e, 2, a 1011011;11(!111511 section on line ‘7’--—.2,
Flu 1; Tig. 3, a fragmentary view ol the
mmuhu pl%tOﬂ operating clnnnd on the
inner side of the case-w ‘111 e, 4, a Irae-
mentary section on line 4-~L I . 1, show-
ing an enlarged view of the plstun 0])01 ating
screw; g, 5, a detached perspective view
of the valve- block, the reversing-sleeve and
the valve, all in axial line for “assembling,
with ])(u‘tcs of the blouL broken away to show
1ts mnterior; Kig. 6, a fragmentary side ele-
vation of the engine, showine the exterior
valve-operating mechanism; and g 7, a
fragraentary section on line 7-—7, P . 6,
showi ing the valve-operating screw.

Similar numerals vefer to similar pfuts
throughout the drawings.

The case 1 is ¢ 51111(&110 in general form and
is prefterably provided with ﬂlb base 2, 1n
which the exhaust ports 3 and 3* are formed.
The valve-block 4 1s formed or attached 1n
the upper side of the case, and the driven-
shaft 5 is axially journaled as in the hubs 6
in the side walls ot the case.

The cylinder 7 1s preferably formed as a
rnng, as illustrated, with 1ts edges 1n con-
tact with the end walls of the case, and hav-

- g the disk-web & m the median line with

DO

the axial hub 9 by means of which hub the
cvlinder 1s qecuwlv attached to the driven-
shaft, as by the key 10. The peripheral-
diameter of the cylinder-ring is somewhat

&

10% than that of the peripheral-wall of the

ase, so that the annular steam-chamber 11
18 101 med between these parts.

The radial ])]Ht()ll% 12 are located and O
ate n the slots 13 formed across the per
eral face of the eylinder-ring, and when o
ated outward these pistons are adapted to
completely close the steam-chamber and to
form a temporary and movable abutment
for the steam or gas. The radially located
shanks or stems 14 of the pistons arv e a(hpto(_
to operate endwise in the bearings 15 formed
in the Inner part of the cxlmnﬂ -ring, and
extend inward into the radial slots 16
formed in the disk-web of the evlinder, to a
pivotal connection with the links 17 located
in the same slots.

The piston-operating screws 18 are located
parallel with the engine-axis and are adapted
to be endwise movable but not rotatable in
the guide-bearing as 19 formed in one side of
the disk-web of the cylinder. A small pm—
tion of one end 20 and a considerable portion
of the other end 20 of each screw are prefer-
ably formed square or angular in cross-sec-
tion; and the ouospondmu pmtum ol the
guide-bearmg 1s formed of like section, so
that the screw is held agamst rotation; and

){:i""....
iph-

‘the spiral-groove 21 is p1 rovided i the inter-
m

vening round portion 22 ol the screw,
which groove the tongues 23 formed in the
hub 24 of each platon crank 25 are adapted
to operate. The piston-cranks are held in
place by means of the bracket-bearings 192
and are rotatably mounted by their hubs on
the round portion of the screws, and their
Iree ends are pivotally connected with the
links 17 likewise attached to the ends of the
piston-stems.

The annular piston-operating channels 26
are formed in the inner sides of the end walls
of the case, concentric with the engine-axis,
and the squarul ends of the piston-oper *‘mnn
screws are adapted to travel and to opemte
in these channels, and to abut against the
respective bottoms ther eof,

It 1s evident that by nmhuw portions of
one channel deeper, and the (*0110%1)011111110
portions of the OthOI channel shallower, an
endwise movement is given to the plston
operating screw, as the cylinder rotates on
1ts axis; and that the extent, direction and
location of this endwise movenmnt of the

screw can be controlled by the var 3?‘1110 depth

of the opposite parts of the operating chan-
nels. It 1s also evident that the operation of
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the crank-tongues in the spiral grooves of |
the piston-operating screws, will rotate these

cranks and operate the connected pistons
outward and inward according as the screws
5 are moved endwise one way or another, and
that the movements of the pistons are con-
trolled by the relative pitch of the spiral-
orooves in the screws and the varying depths
of the operating-channels in the end walls of
10 the case. These channels are preferably
formed in the annular-flanges 27 -on these
walls; and the depth of the channels 1s pret-
erably varied by means of the inclined-ended
filling plates 28 fastened in their bottoms,
15 which plates are varied in thickness and loca-
tion to give the proper endwise movement to
the valve-operating screws. -
"~ The steam-chest 29 is formed or attached
son the valve-block, into which chest the
20 steam is received by means of the ordinary
inlet pipe 30, preferably provided with the
usual stop-valve 31. The valve-proper 32 1s
preferably a solid cylinder and 1s provided
with the two parallel transverse ports 33 and
o5 33%. The valve is rotatably located In the
hollow-cylindric reversing-sleeve 34, which
is provided with the transverse ports 35 and

352 through both walls and adapted to reg- |

ister at different times with the respective
30 ports of the valve. 'The reversing-sleeve 1s
rotatably located in the cylindric-cavity 36
in the valve-block, and is adapted to be oper-
ated by means of the ordinary-lever 37 at-
tached on the axial-stem 38 which extends

35 through the aperture 39 in the plate 40 on

the end of the valve block, and to be locked
by the usual bolt-41 and quadrant-42 de-
vices. | .
"~ The steam-chest ports 43 and 43* are pro-
40 vided in the bottom of the steam-chest and
these ports register with the respective ports
of the reversing sleeve, according as one port
or the other is rotated into a proper aline-
- ment, as shown for ports 35 and 43 in Iigs. 1
45 and 2. And the engine-ports 44 and 44 are
provided in the lower part ol the valve-
block, and these ports lead from points dia-
metrically opposite the steam-chest ports,
first directly downward, thence in different
50 directions, so that one port 44 opens into the
steam-chamber of the engine on one side, and
the other port 44* on the other side of the
valve-block. The lower part of the valve-
block abuts against the periphery of the cyl-
55 inder, and the opposite sides 45 and 45* ot
the part of the block within the case form
 the fixed abutments for the steam or gas ac-
cording as the engine is operated one way or
the other. . o
60 Itisevident that when the reversing-sleeve
is rotated so that its port 35 registers with
the corresponding ports 43 and-44 of the
steam chest and the engine, as shown 1n Fig.
1, and the valve is rotated to bring one of 1ts

- 65 parallel ports 33 into proper alinement, as |

shown by broken lines in the same figure, the
steam will pass freely into the steam-cham-

ber of the engine through the engine port 44,
on one side of the wvalve-block; and that
when the reversing-sleeve is rotated to bring
its other port 35% into alinement with the
corresponding ports 43%, 33* and 44 of the

steam-chest, the valve and the engine, the

steam will pass freely into the steam-cham-
ber through the engine port 44* on the other
side of the valve-block; so that the engine

70

79

can be reversed by merely rotating the re-

versing-sleeve one way or the other as the
case may be. I |

The engine-valve 32 is operated by means
of the crank 46 attached on the outer end of

the axial-stem 47 which extends through the

aperture 48 in the plate 40* on the end of the
valve-block; and the valve-regulating mech-
anism comprises the screw 49, the rock-lever
50 rotatably mounted on the screw, the bar

80

89

51 pivotally connected at its ends to the

valve-crank and one end of the rock-lever,
the vacuum-cup 52 attached on the end wall
of the engine-case, and the vacuum-piston 53
in the cup and pivotally connected with the
other end of the rock lever. -
The valve-screw is located in bearings 54

90

and 54*, at one end in the plate 55 and at -

the other end in the bracket 56 which bracket;
is formed or attached on the plate, between
which plate and bracket the journal bearing
of the rock-lever is located; and the plate 1s
dovetailed and adapted to be adjusted ver-
tically between the reversely dovetailed
guides 57 formed or attached on the end
wall of the engine-case, by means of the lever
58 which is adapted to be locked as by means
of the pin 59 engaging in apertures as 60 1n
the engine-wall. The outer end of the valve-
screw is formed square or angular In cross-

section and its bracket-bearing 54* 1s like-

wise formed so that the screw 1s free to move
endwise but cannot rotate, and the body ot
the screw is provided with the spiral-groove
61, in which the tongues 62 formed 1n the
journal - bearing 63 of the rock-lever are
adapted to-engage and operate, by means of

which tongues and groove the lever 1s rocked.

by an endwise movement of the screw.

The annular-channel 64 1s formed in the
side of the cylinder-ring, in which channel
the preferably reduced end 65 ol the valve-
screw is adapted to operate. The end of the
screw normally abuts the bottom of the
channel, and by forming or attaching the
inclined-ended filling-strips 66 and 66* in the

bottom of the channel, it is evident that

when the cylinder is rotated and the end of
the screw rides on these strips the screw 1s
forced outward. By locating the filhing
strips 66 in the inner half of the channel,
and the strips 662 in the outer half thereof, 1t
is evident that by adjusting the bearing-
plate of the screw in its guides by means of
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the lever 58, the end of the screw
thrown elther to the mner side or the outer
side of the channel and will ride on one or the
other series of filhing-strips as may be de-
sired; and by locating the strips of each
series ab the proper intervals apart around

the groove, means are provided for properly
coordnmtmtr the endwise movements of
the valve-screw for the operation of the en-
eme-cylinder either one way or the other.

It 1s evident that when the valve-screw is
moved outward by one of the filling strips
in the bottom of the cylinder-ring dmnnd
the rock-lever will be rotated in the direc-
tion to rotate the valve to bring its ports
in the Vertlcal position, as shown by broken
1, and thus to open either one
or the other series of ports from the steam-
chest to the engine-steam-chamber; and
that by the reverse action of the suction cup
when the filling strip in the bottom of the

ring-channel has passed the end of the valve-

screw, the same will be forced inward and
the valve rotated to bring 1ts ports out of

alinement with the steam-chest, IBVE‘I&JIHU-
sleeve and engine ports, as shown in I 1. 1,
thus shutting off the steam from the engine.

When three pistons are (,mployed as
shown 1n the drawings, they are preferably
located at equal intervals around the cylin-
and the bottom of the annular-
opemtlnn' channel 1 the end walls of the
engine are so formed or filled that the pis-
tons will be held outward to close the steam-
chamber at all points of rotation, excepting
only when passing the wvalve-block which
formms the two fixed abutiments, at which
place the pistons are each one 1n turn drawn
inward to clear the block, as shown in Iig.
1; and the bottom of the annular-oper atmw
channel in the side of the cylinder 1s so
formed or filled, that the wvalve will be
opened when the respective pistons have
been thrown outward after passing the
valve-block-abutment, and then closed when
the piston has rotated a suflicient distance
toward the exhaust port for a proper utiliza-
tion of the expansive energy of the steam
or the explosive energy of the gas—accord-
ing as the one or the other is used.

Tt will be noted that when the ends of the
valve-operating screws are formed square,
as shown, the screws will be held against
rotation with respect to the cylinder by the
contiguous sides of the grooves 1n which the
ends tr avel, and in this ¢ case the angularity
of the disk-web bearings 1s not essential for
holding the screws aﬂamst rotation. Also,
that when the anﬂula,l bearings in the disk-
web are mnploye(.l to hold the screws against
rotation, the side walls can be omitted from
the operating channels, in which case the
bottoms of the channels can be considered
as merely correspondingly varyineg annular
faces abutting the ends of the screws. Ifur-

formed on one end

bottoms of the (‘hanuela, A

i

3

can be | thermore, the opposing channels in the end

walls of the case, taken tozether, can be con-
stdered a single channel abuttmn the screw
1In opposite dno('tmns and a ﬂa,no ed channel
embracing a headed screw can as well be
only of the case, as shown
i e, 8, without allecting the prineiple of
the 1nvention. 1t will also be noted that
1t 1s not essential to use a vacuum cup for
resisting and reversing the operation of the
valve, and furthermore that the annular
channel in the cylinder can be formed with
a flange to embrace a head on the end ot the
serew for the purpose of operating the screw
endwise 1n both directions, as shown in Kig.
9, without allecting the principle ol its oper-
ation. And it is evident that it is not es-
sential that the wvalve and the reversing-
sleeve shall be rotatable, for by locating the
transverse ports ot the sleeve to be par rallel
but at different distances apart than the

valve ports, the valve and the sleeve can be
;111(Wed endwise without aflecting the prin-
ciple ol their operation; and 1n this event it
is not essential that tho shall be cylindric
or even rounded In 101111 And further-
more, it is not essential that the steam-chest
and the steam-chamber shall be separated
by walls from the sleeve-valve cavity; for
the sleeve itself can constitute such walls
and 1ts ports open respectively into the
chest and the chamber without aflecting
the mode ol operating and reversing the

valve.

What 1 elatm as my mvention, and desire
to secure by Letters Patent, is—

1. In a rotary-engine, a case, a rotatable
cylinder therein, a piston on the cylinder,
annular channels having meapomlmﬂly
varylng depths in the end walls of the case,
an endwise-movable non-rotatable screw 1n
the cylinder having i1ts ends abutting the
and means con-
necting {ho screw with the piston whereby
the plq‘ron is operated by the endwise move-
ment ol the screw. |

2. In a rotary-engine, a case, a rotatable
cylimder therein, a piston on the cylinder, an
endwise-movable non-rotatable screw 1n the

cylinder, correspondingly varying annular

faces on the walls of the case abutting the
ends of the screw, and means connecting the
screw with the piston whereby the piston 1s
operated by the endwise movement of the
SCTEeW. '

3. In a rotary-engine, a case, a rotatable
cylinder therem, a prston on the eylinder, an
endwise-movable non-rotatable serew 1n the
cylinder, an annular channel in the case
abutting the screw and adapted to move 1t
emlwue and means connecting the screw
with ihe piston whereby the I)lb+011 1S oper-
ated by the endwise movement of the screw.

4. In arotary-engine, a case, a valve there-
on, a rotatable ¢cylinder 1in the case, an annu-
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lar channel of varying depth in the end of

the cylinder, an endwise-movable non-rota-

table screw in the case having 1ts end abutting
the bottom of the channel, means connect-

ing the screw with the valve whereby the
valve is operated one way by the endwise

movement of the screw and means acting to

operate the valve the other way.

5. In arotary-engine, a case, a valve there-
on, a rotatable eylinder in the case, an end-
wise-mov able non-rotatable screw 1n the
case, & varving annular face on the cylinder
abuttmﬂ the end of the screw and adapted to
move it endwise, means connecting the
screw with the valve whereby the valve 1s

operated one way by the endwise movement

of the screw and means acting to operate the
valve the other way.

6. In a rotary-engine, a case, a valve there-
on, a rotatable cylmder in the case, an end-
wise movable non-rotatable screw i the
case, an annular channel m the cylinder
adapted to move the screw endwise, and

“means connecting the serew with the Valve

whereby the valve is operated by the end-
wise movement of the screw.

7. In an engine, a case having a steam-
chest, an ad]aeent steam-chamber and an
mtervemnﬁ cylindric-cavity therein, there
being an abutment in the chamber, a rotata-
ble eyhndrlc—sleeve in the cavity and a rota-
table cylindric-valve in the sleeve, there be-
ing two serles of ports in the valve the
sleeve-walls and the walls between the cawty
and the chest and the chamber, the ports of

each serles being adapted to I‘GUlS[}EBI' at cer-
tain positions of rotation of the valve and
the sleeve at different positions of rotation
of the sleeve, and the ports of the respective

series entelmg the chamber on opposite sices
~of the abutment. |

8. In an engine, a case having a steam-
chest, an adj acent steam-chamber and an
mtervemnﬂ cylindric-cavity therein, a rota-

table cylmdrm-sleeve in the cavity and a ro-
tatable cylindric-valve in the sleeve, there
being two series of ports in the valve the
sleeve-walls and the walls between the cawty
and the chest and the chamber, the ports of
each series being adapted to Ieﬂ'lster at cer-
tain positions of rotation of the valve and the
sleeve at different posiiions of rotation of the
sleeve.

0. In an engine, a case having a steam-
chest, an ad;j acent steam—cha,mber and an 1n-
tervemnﬂ‘ rounded cavity therein, there -be-
Ing an abutment in the chamber, a rounded-
rotatable sleeve in the cavity and a rounded-
rotatable valve In the sleeve, there being
two series of ports 1n the valve, the sleeve-
walls and the walls between the cavity and
the chest and the chamber, the ports of each
series being adapted to register at certain po-
sitions of rotation of the valve and the
sleeve at different positions of rotation of the

| ehest, an adj acent steam-chamber and

871,807

| sleeve, and the ports of the respective series

entermfr the chamber on opposite sides of the

abutment
10. In an engine, a case having a Steam-
an in-

mded-

tervening rounded cavity therein, a ro

7P

rotatable sleeve 1n the cavity and a rounded-
rotatable valve in the sleeve, there being two

series of ports In the valve, the sleeve-walls
and the walls between the cavity and the

chest and the chamber, the ports of each se-

ries being adapted to reo'lster at certain posi-

Y

tions of rotatlon of the Vah‘re and the sleeve

at d1
sleeve.

11. In an engine, a case having a steam-
chest, an adjacent steam-chamber and an
intervening cavity therein, there being an
abutment 1n the chamber, a movable sleeve
in the cavity and a movable valve in the
sleeve, there being two series of ports in the

Terent positions of rotation of the

valve, the sleeve-walls and the walls between

the ba,vity', and the chest and the chamber,
the ports of each series being adapted to reg-
ister at certain positions of movements of the

valve and the sleeve, at different positions

of movement of the sleeve and the ports of
the respective series entering the chamber
on opposite sides of the abutment.

- 12. In an engine, a case having a steam-
chest, an adjacent steam-chamber and an in-
tervening cavity therein, a movable sleeve in

the cavity and a movable valve 1n the sleeve,

there being two series of ports in the valve,
the sleeve-walls and the walls between the
cavity, and the chest and the chamber, the
ports of each series being adapted to remster
at certaln positions of movement of the

valve and the sleeve, at different positions

of movement of the sleeve

80
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13. In an 61101116 a Case h&vlﬂﬂ' a steam-

chest and an ad] acent steam-chamber there-
in, there being an abutment in the -chamber,
a rotatable cylindric—sleeve with a rotatable
cylindric-valve therein located between the
chest and the chamber, there being two se-

ties of ports in the valve and the sleeve-walls

of which the latter open respectively into the
chest and the chamber, the ports of each se-
ries being adapted to reglster at certain posi-
tions of rotation of the valve and the sleeve
at different positions of rotation of the sleeve,
and the ports of the respective seriles entermﬂ'
the chamber on opposite sides of the abut-
ment. __

14. In an engine, a case having a steam-
chest and an adjacent steam-chamber there-
in, a rotatable cylmdrlc—sleeve with a rotata-
ble cylindric-valve therein located between
the chest and the chamber, there being two
series of ports-in the valve and the sleeve-
walls of which the latter open respectively
into the chest and the chamber, the ports of
each series being adapted to I'eG‘lSteI’ at cer-

| tam positions of 1 rotation of the valve and the
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sleeve at different positions of rotation of the
sleeve.

15. In an engine, a case having a steam-

chest and an adjacent steam- chamber there-
in, there being an abutment in the chamber,
a rounded-rotatable sleeve with a rounded-
rotatable valve therein located between the
chest and the chamber, two serles of ports in
the valve and the sleeve of which the latter
open respectively 1nto the chest and the
chamber, the ports of each series being adapt-
ed to 1"eﬂ18ter at certain positions of I‘OtEbthII
of the valve and the sleeve at different POSI-
tions of rotation of the sleeve, and the ports
ol the respective series entering the chamber
on opposite sides of the abutnient.
- 16. In an engine, a case having a steam-
chest and an adjacent steam-chamber there-
in, a rounded-rotatable sleeve with a round-
ed-rotatable valve therein located between
the chest and the chamber, two series of ports
1n the valve and the sleeve of which the latter
open respectively into the chest and the
chamber, the ports of each series being adapt-
ed to reg ister at certain positions ol rotation
of the valve and the sleeve at different POSl-
tions of rotation of the sleeve.

17. In an engine, a case having a steam-
chest and an adjacent steam- chamber there-

o

in, there being an abutment in the chamber,
2 movable slecve with a movable valve there-
in located between the chest and the cham-
ber, there being two series of ports in the
valve and the sleeve-walls of w]uch the latter
open respectively into the chest and the
chamber, the ports of each series being
adapted 0 register at certain positions of
movement of the valve and the sleeve at dif-
ferent positions of movement of the sleeve,
and the ports of the respective series entering
the chamber on opposite sides of the abut-
ment.

18. In an engine, a case having a steam-
chest and an adjacent steam-chamber there-
in, a movable sleeve with a movable valve
therein located between the chest and the
chamber, there being two series of ports in
the valve and the sloeve-walls of which the
latter open respectively into the chest and
the chamber, the ports of each serles being
adapted to 1001%01 al certain positions of
movement of the valve and the sleeve at dif-
ferent positions of movement of the sleeve.

JAY K. LEIIMAN.

Witnesses.
HARRY FREASE,
MARY CAVANAUGH.
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