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To alt whom 1t may concern: -

Be 1t known that I, Jamus M. LIVLLY 3
citizen of the Umted States and resident of
the borough of Brooklyn, in the city and
State of New York, have invented a new
and useful Impr owment 11 Rot’er Engines,
of which the following 1s a specification.

This mvention 1e1‘1tes to rotary engines,
with the object 1n view of prowdma a ma-
chine ot this character in which both the ex-

pansive and kinetic force of the motwe fluad

may be made available.

in which the valves are arranged so as to
permit of a complete reversal of function.

A turther object 1s to provide means fo:L
filling the pocket in the rotary abutment

with live motive fluid to facilitate the rota-

tion of the abutment. -

A still further object is to provide valves
of such shape that the passage of the motive
Tuid therethrough will facilitate their opera-
tion.

A still further object is to pr ovide certain
improvements in the form, construction and
arrangement of the various parts whereby

the above-mentioned objects may be eﬁecu—_

1vely accomplished.
A practical embodiment of my invention

1s represented in the accompanying draw-

Ings, in which—

I‘lnule 1 represents my rotary eno'me n

end elevation showing the synchronizing
cears, [f1g. 2 represents an end elevation op-
posﬂze to I‘w 1, Fig. 8 represents a vertical
central section taken in the plane of the line
A—A of INg. 4, looking 1 the direction of
the arrows, T 1g. 4 represents a vertical cen-
tral section taken in the plane of the line

B—DB of Fig. 1, looking in the direction of
a detail vmw

the arrows, I‘w 5 1epregents
1 perspective of the I'o‘tfu;? piston, Ifig.
represents a similar view ot the rotary ‘lbllt-

ment, Fig. 7 represents a similar view of one |
of the rotary inlet and exhaust valves, and

K1ig. 8 represents a sumilar view of one of the
mmmﬂly operated valves.

L have chosen to llustrate my invention
as embodied 1n a two-cylinder rotary engine

i which there 1s a duplication of similar

parts; but in the following description I
shall confine myself to descmbmo a single
set of parts which would be used 1 in connec-
tion with one of the cylinders.

The casing of the engine is deiioted by 1

.1:)1c‘t011 chamber 2 by conduits 27,

verse cylindrical piston chamber 2; near its
opposite sides with transverse cylmdrmal
valve chambers 8, 4, and 5, 6; near its bot-
tom with an mlet chambel 7_ and exhaust
chamber 8; and about centrally with a trans-

the piston chamber 2 is located a rotary pis-
ton 10, having its ends journaled in the cas-
1Ng (as indicated at 11) and provided with a

[ and is prm?*lded near its top with a trans-

60

verse mtaly abutment chamber 9. Within

65
plst(m head 12. TImmediately below the pis-

i ton 10 and intersecting the piston chamber
Another object is to provide such a devlce -

2, so as to be 1n contact with the piston, and

,ocated within the abutment chamber 9, I

provide a rotary abutment 13, the ends of

which are also journaled in the casing (as
indicated at 14). This abutment is Geared
to the rotary piston in equal ratio by the

gears 15, 16, and 1s provided with a pocket

17 for 1ecewlnﬂ the piston head 12 and per-

ment 1 ot‘lte

70

rotate 1n opp{:ssrte directions, and the ratio

being equal permits of thel}:‘ being syn-
chronized so that the piston head and pocl{et
always meet 1n proper relation to each other.

The valve chambers 3, 4, are adapted to

recelve rotary double headed valves 18, 19,
which are provided with solid ends ]0111'-
naled in the casing 1. These wvalves are
ogeared to the 1"01:*11}7 abutment by the two-

jto one gears 20, 21, 22, this ratio being neces-
sitated by the fact that the rotary valves.

having two heads, would open and close
cmmnmncatmn to the piston chamber twice
during each revolution of the piston if
ﬂeued in equal ratio therewith. The gears
20 21, being engaged by the same gear 22

are both dxwen so-as to rotate in the same
direction.

- Directly beneath the 10’&1157 valves 18, 19
and mounted in the valve chambers 5, G are
the manually operated valves 23, 24, Whlch

are also provided with solid ends fitted in 109
journals in the casing 1. Levers 25 connect-

ed to a suitable T-handle 26 are provided for
operating the valves 23, 24. The rotary
valve chambers 3 3, 4, are connected with the

ranged substantially at a tanﬂent thereto
and with the manually opemted valve cham-

bers 5, 6, by conduits 29, 30.

"The mmually oper ated valve chambers

are connected W1t11 the 1nlet chamber 7 by 1i3

30
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‘mitting it to pass as the piston and abut-
The gears 15, 16, being direct

connected, cause 11]@ piston and abutment to

28, ar- 105
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the conduits 31, 32, and with the exhaust 1 fluid to the piston chamber, thus 1*egu]:1ting
- chamber 8, by conduits 33, 34. |

The manually operated valves 23, 24, are

- provided with suitable ports 385, in the pres-
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- rotation of the piston, due to the fact that
there are no reciprocating parts.

ent Instance three in each valve: and are
adapted for opening and closing communi-
cation between the valve chambers 5, 6, and
the valve chambers 38, 4, inlet chamber 7, and
exhaust chamber 8: while the rotary valves
18, 19, are provided with suitable ports 36,
n the present instance two in each valve:
and are adapted for opening and closing

communication between the valve chambers

3, 4, and the piston chamber 2, and valve
chambers 5, 6. A pipe 87 serves to conduct
the motive fluid from a source (not shown),
to the inlet chamber 7; while another pipe

38 serves to open communication between
‘the exhaust chamber 8 and atmosphere.

In operation, the manually operated'

- valves 23, 24, may be set as shown in Fig. 3,

and the piston 10 may be at rest in the posi-
tion indicated in the same figure. Motive
fluid 1s then admitted through the pipe 37
to the inlet chamber 7; it then passes
through the conduit 32, valve chamber 6,
conduit 30, valve chamber 4, and conduit 28,

to the piston chamber 2, where it impinges

against the piston head 12, and its kinetic
energy causes the piston 10 to rotate in the

direction indicated by the arrows. As the

piston rotates from the position shown in

Fig. 8 the rotary valve 18 gradually closes

and 1s entirely closed when the piston has
moved about one- fourth of a revolution
from the position indicated. At the same
point in the revolution of the piston, the ro-
tary valve 19 closes, imprisoning a certain
amount of motive fluid within the piston
chamber 2 and the expansive force of this

~1mprisoned motive fluid, together with the

momentum of the piston, continues the lat-
ter rotating. After the piston head 12 has
passed through the pocket 17, the valve 18
opens and permits the exhaust to escape
through the valve chamber 8, conduit 29,
valve chamber 5, conduit 38, into the ex-
haust chamber 8, and thence through the
pipe 38 to atmosphere. This operation con-
tmues with a rapidly increasing speed of

By 1 noving the handle 26, the manually

- operated valves 23, 24, may be turned a part

60

65 operated so as to admit more or less motive .

the exhaust chamber 8 and be

of a revolution, so that the valve 28 will

communicate with the inlet chamber 7 and

be cut off from' the exhaust chamber 8,
while the valve 24 will communicate with

cut off from
the inlet chamber 7. Thus I may pro-

duce a complete reversal of functions of the
valve, and cause the piston to rotate in the

opposite direction. Furthermore, by means
of the handle 26, the valves 23, 24, may be

the speed of the engine. Tach time the
pocket 17 1n the rotary abutment 9 passes
through the piston chamber 2, it becomes
filled with live motive fluid from the con-
dult 28, and carries the same around in its
revolution, the motive fluid contained in the
pocket acting as a sort of lubricant and
greatly reducing the friction Dbetween the
rotary abutment and the walls of the cham-
ber 9. The fact that the conduit 28 is sub-
stantially tangential with respect to the pis-
ton chamber 2, causes the incoming jet of
motive {luid to impinge itself against the pis-
ton head 12, near its outer end, where great
power may be exerted due to the long lever-
age. 'The faces of the heads of the rotary
valves 18, 19, being flat, form impact sur-
faces against which the motive fluid enter-
ing the chambers 3, 4, impinges with con-
siderable force, thus aiding in the rotation
of the said valves.

It 1s to be understood that in a double
cylinder engine, such as I have indieated in
the drawings, the heads on the two pistons
are arranged diametrieally opposite each
other so that one of the two pistons will he
under umpulse from the incomine motive
flmid, while the other piston head is nearing

the Iimit of its aetive stroke, thus producing

a continuous torque on the piston chamber.

1t 15 obvious that various changes may be
resorted to in the form, construction and ar-
rangement of the different parts of my de-
vice without departing from the spirit and
scope of the invention: hence I do not wish
to limit myself strietly to the form herein
shown and described, but

What T claim is: —

L. A rotary engine comprising a eylinder,
A rotary piston mounted therein, a rotary
abutment interseeting the cylinder and
driven.from the piston, and rotary inlet and
exhaust valves arranged to close hotl the in-
let and exhaust at the same period in the
revolution of the piston.

2. A\ rotary engine comprising a cylinder,
a rotary piston monnted therein, a rotary
abutment intersecting the cylinder and
driven from the piston, and rotary inlet and
exhaust valves, the said valves Leing pro-
vided with impact surfaces whereby the pas-
sage of the motive fluid therethrough will
aid their movement.

3. .\ rotary engine comprising a cylinder.
a_rotary piston mounted therein, a rotarv
abutment intersecting the cylinder and
driven from the pisten, rotary inlet and ex-

haust valves arranged to close both the inlet

and exhaust at the sae period in the revo-
lution of the piston, and manually operated
valves for reversing the supply of motive
fluid to the pisten.

¢. A rotary engine comprising a cylinder,
a rotary pisten mounted therein, a rotary

80

-
|

100

105

1140

i
b
-

12,




951,479

‘abutment intersecting the cylinder and

driven from the piston, rotary inlet and ex-

haust valves, the said valves being provided

 with impact surfaces whereby the passage of

movement, and manually operated valives

~for reversing the supply of motive fluid to
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the piston.

L

5. A rotary engine comprising a cylinder,

a rotary piston mounted therein, a rotary

abutment intersecting the cylinder and
driven from the piston, rotary inlet and ex-
haust valves arranged to close both the mlet |
' ' |- der, a rotary piston mounted therein, a ro-
“tary abutment intersecting the cylinder and
| driven from the ;]piSton and rotary inlet and

and exhaust at the same period in the revo-

lution of the piston, and manually operated

valves for controlling the supply and ex-

hanst of the motive fluid to and from the |

piston. - -

6. A rotary engine comprising a cylinder,
a rotary piston mounted therein, a rotary
abutment intersecting the cylinder and

driven from the piston, rotary inlet and ex- |

haust valves, the said valves being provided

with impact surfaces whereby the passage of

the motive fluid therethrough will aid their
movement, and manually operated valves

for controlling the supply and exhaust of

the motive fluid to and from the piston.
7. A rotary engine comprising a cylinder,
a rotary piston mounted therein, a rotary

abutment intersecting the c¢ylinder and
driven from the piston, rotary inlet and ex-

haust valves arranged to close both the inlet
and exhaust at the same period 1 the revo-
lution of the piston, and manually operated

valves for controlling and reversing the sup-

ply and exhaust of the motive fluid to and
from the piston. .

8. A rotary engine comprising a cylinder,
a rotary piston mounted therein, a rotary
abutment intersecting the cylinder and
driven from the piston, rotary inlet and ex-
haunst
with impact surfaces whereby the passage
of the motive fluid therethrough will aid
their movement, and manunally operated
valves for controlling and reversing the sup-
ply and exhaust of the motive fluid to and
from the piston. - . -

9. A rotary engine comprising a cylinder,
a rotary piston mounted therein, a rotary
abutment intersecting the cylinder and
driven from the piston, rotary inlet and ex-

haust valves arranged to close both the inlet
and exhaust at the same period in the revolu-

tion of the piston, and ports leading from
the valves to the cylinder in a direction
tangential to the latter. -

10. A rvotary engine comprising a cylin-
der, a rotary piston mounted therein, a ro-
tary abutment intersecting the cylinder and
driven from the piston, rotary inlet and ex-
haust valves, the said valves being provided
with impact surfaces whereby the passage of

the motive fluid therethrough will aid their

valves, the said valves being provided

‘movement, and ports leading from the valves
to the cylinder in a direction tangential to
“the latter. -

. 11. A rotary engine comprising a cylin-
the motive fluid therethrough will aid their |

der, a rotary piston mounted therein, a ro-

tary abutment intersecting the cylinder and
‘driven from the piston, and rotary inlet

and exhaust valves having their heads pro-

vided with flat faces for receiving the im-

pact of the motive fluid passing through the
valves for aiding the rotary movement of

-the same.

©12. A rotary engine comprising a cylin-

exhaust valves also driven from the piston

and having their heads provided with flat
faces for receiving the impact of the motive

fluid passing through the valves for aiding
the rotary movement of the same, '
18. A rotary engine comprising a cylin-

der, a rotary piston mounted therein, a ro-

tary abutment intersecting the cylinder and
“driven from the piston, and rotary inlet and
‘exhaust valves having their heads provided

with flat faces for receiving the impact of

“the motive fluid passing through the valves

for aiding the rotary movement of the same,
the said valves being interchangeable as to

functions.

~ 14. A rotary engine comprising a cylin-
der, a rotary piston mounted therein, a ro-
tary abutment intersecting the cylinder and
driven from the piston, rotary inlet and
exhaust valves having their heads provided
with flat faces for receiving the impact of
the motive fluid passing through the valves
for aiding the rotary movement o the same,

“and manually operated valves for control-

ling and reversing the supply and exhaust
of the motive fluid to and from the piston.
15. A rotary engine comprising a cylin-
der, a rotary piston mounted therein, a ro-
tary abutment intersecting the cylinder and
driven from the piston, rotary inlet and ex-
haust valves also driven from the piston and
having their heads provided with flat faces

for receiving the impact of the motive fluid

passing through the valves for aiding the
rotary movement of the same, and manually
operated valves for controlling and reversing

the supply and exhaust of the motive fluid

to and from the piston. . E

16. A rotary engine comprising a cylin-
der, a rotary piston mounted therein, a ro-
tary abutment intersecting the cylinder and

driven from the piston, rotary inlet and ex-

haust valves having their heads provided
with flat faces for receiving the impact of

‘the motive fluid passing through the valves

for aiding the rotary movement of the same,

the said valves being interchangeable as to

functions, and manually operated valves for
controlling and reversing the supply and ex-
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erated valves with the rotary inlet and ex-
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haust of the motive fluid to and from the

17. A rotary engine comprising a cylin-
der, a rotary piston mounted therein, a ro-
tary abutment intersecting the cylinder and
driven from the piston, rotary inlet and ex-
haust valves, ports leading from the said
valves to the cylinder, manually operated
valves, ports connecting the manually op-

haust valves, a main motive fuid inlet, and

ports connecting the said main inlet with
the manually operated valves.

In testimony, that I claim the foregoing
as my invention, I have signed my name in 15
presence of two witnesses, this twenty-fourth
day of April 1909.

JAMES M. LIVELY.

- Witnesses:
F. Georee Barry,
Hexry TaIEME.
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