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To all whom it may concer: | |

Be it known that I, JoEN W. HICKS, a citi-
zen of the United States, and a resident of
Chicago, in the county of Cook and State of
Illinois, have invented a new and Improved
Rotary Engine, of which the following is a
full, clear, and exact description.

The object of the invention is to provide a

new and improved rotary engine which is
simple and durable in construction, very ei-
fective in operation, completely counterbal-
anced, and arranged to utilize the motive
agent expansively and to the fullest advan-
tage. . | -
Theinvention consists of novel features and
parts and combinations of the same, as will
be fully described hereinafter and then point-
ed out in the claims.

A practical embodiment of the invention is
represented in the accompanying drawings,

forming a part of this specification, in which

similar characters of reference indicate cor-

responding parts in all the views. |
Figure 1is an end elevation of the improve-

iment. Fig. 2 is a like view of the same with

the steam-chest cover removed to show the

inlet and reversing valve in the steam-chest.
Fig. 31is a sectional plan view of the improve-
ment on the line 3 3 in Fig. 1. TFig. 4is an
end elevation of the same with the steam-
chest cover and the inlet and reversing valve
removed to show the inlet and exhaust ports
in the steam-chest. . Fig. 5 is a like view of
the same with the steam-chest and inlet and

reversing valve removed to show the piston

and the rotary abutments. Fig. 6 is a like
view of the improvement with the steam-
chest cover removed and with the inlet and
reversing valve in an active position. Fig.
7 is a longitudinal sectional elevation of the
same on the line 7 7in Fig. 6. Fig. 8 18 a
like view of the same on the line 8 8 in Fig.
6, and Fig. 9 is a similar view of the same on
the line 9 9 in Fig. 6. o o
The eylinder A is provided with a suitable
base A’ for supporting the engine on a foun-

dation, and in said cylinder is mounted to ro- |

tate a piston B, preferably provided with two
piston-heads B’ B?, located diametrically op-
posite each other and extending to the inner
peripheral surface of the cylinder,asis plainly

indieated in Fig. 5. The piston B is secured | register with ports ¢ ¢' in

| on a shaft C, extending through a stuffing-

box D in the cylinder-head A? (see Fig. 3,)
and on the outer end of said shaft C is se-
cured a pulley E for transmitting the rotary
motion of the piston and shaft to other ma-
chinery. On opposite sides of the piston b
are located the cylindrical rotary abutments

55

F F/, arranged to operate in unison with the 6c

piston-heads B’ B? said abutments being for
this purpose provided with recesses to allow
said heads to pass when the piston B 1s To-
tated. The abutments ¥ I’ are secured on
shafts F? F3, carrying at their outer ends gear-
wheels F¢ F® in mesh with a gear-wheel I,
secured on the shaft C, so that when the lat-
ter is rotated a rotary motion is given to the
abutments F ¥’ to rotate the same in unison
with the piston B. | |
The front end of the cylinder A is closed
by a steam-chest G, having a cover H, carry-
ing a steam-inlet pipe I and an exhaust-pipe
J. In the steam-chest G is arranged an in-
let and reversing valve K, having its valve-
stem K’ mounted to turn centrally in the
cover H, a lever K? being secured to the outer
end of said stem K’ to be under the control
of the operator. On the lever K?is arranged
a locking-lever K3, adapted to engage notches
H’ on the upper edge of the cover H, so as to
secure the lever K2 and with it the valve K,
in a desired position.
the said lever K? is in a vertical position, as
shown in Fig. 1, then the valve K cuts off the
motive agent from the piston and cylinder,
and when the lever K?is moved to the right
the motive agent is transmitted to the piston
and cylinder to rotate the piston in the di-
rection of the arrow a?, as indicated in Fig.
6, and when said lever K* is moved to the

left the engine is reversed—that is, the pis-

ton rotates in the inverse direction of sald
Arrow a”. |

The valve K is formed in its face with a re-
cess K¢, from which lead radially-extending

| ports a a', adapted to register, when the le-

ver K? is moved to the right, with ports b b,
formed in the steam-chest G, and adapted
to register with ports d d in the face of the
piston B and leading to the peripheral sur-
face thereof at one side of the
B’ B®. The ports a d' are also adapted to
the steam-chest G

For instance, when
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when the lever K? is moved to the left from
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ment the 'piston B is counterbalanced, as the

the vertical position previously mentioned, | steam pressure is equal on both faces. The
and the ports ¢ ¢’ are adapted to register with | steam that passes to the plate I. by way of 4o
ports e ¢, leading from the face of the piston | the ports mentioned can also pass to the re-

5 B to the peripheral surface thereof at the | cesses in which the abutments T I are lo-
sides of the heads B’ and B?, opposite to where | cated, so that the recesses are filled with
the ports d d open into the cylinder. In the | steam to hold the abutments always in con--
steam-chest G are also formed exhaust-ports | tact with the piston. The peripheral surfaces 75
fJ's registering with the working chambers | of the abutments are engaged at points close

10 of the cylinder A and adapted to be opened | to the cylinder-opening by packing-blocks O
and closed by flanges K% K¢ formed on the | (see Fig. 5) to prevent leaking of the motive
valve K and located diametrically opposite agent from the working chambers in the cyl-
each other, as is plainly indicated in Figs. 2 | inder. The abutments F B are formed with 8o
and 6. When the ports 7 ' are uncovered | cut-out portions at points opposite the pe-

15 by the flanges I° K the exhaust-steam can | ripheral recesses F7 (see Fig. 5) to counter-
pass from the working chambers of the cyl- | balance the abutments.
inder A into the steam-chest and from the Although I have shown the piston B pro-
latter through the exhaust-pipe J to the out- | vided with two piston-heads operating in con- 85
side. Now when the valve K is shifted by ! junction with two abutments, I do not limit

2o the operator to the right to the position shown | myself to such number of heads and abut-
in Fig. 6, then the live motive agent enter- | ments, as the piston may be provided with a
Ing the steam-chest G by way of the pipe 1 | single piston-head .operating in conjunction
fills the recess K* in the valve K and passes | with a single abutment, or the piston may be ¢>
from the said recess through the ports @ a' | provided with more than two piston-heads.

25 into the ports b b’ and through the ports d d | In the latter case a corresponding number of
into the eylinder A at one side of the pis- | rotary abutments are employed. Theengine
ton-heads B’ B® at the time the said heads may also be constructed as a compound en-
have just passed the abutments, so that the  gine, the exhaust from the high-pressure cyl- 95

. motive agent passes between the abutments | inder passing into the low-pressure cylinder

30 and piston-heads to rotate the piston B in | and being used therein as the motive agent.
the direction. of the arrow a® As the pis- | Having thus fully described my invention,
ton rotates the ports d finally cut off from | I claim as new and desire to secure by Letters
the ports 0 b', and consequently steam is cut | Patent— | 100
off from the eylinder, and the steam in the 1. A rotary engine, comprising a eylinder,

35 working chambers now works expansively on | a piston mounted to turn therein and having
the heads of the piston until the working | a piston-head, a rotary abutment for said pis-
chambers register with the exhaust-ports f 77, | ton and mounted to rotate in unison there-

- So that the said steam can pass from the cyl- | with, a steam-chest having ports for register- 105
inder through said ports £ ' into the steam- ing with ports in said piston, and a valve in

40 chest G and out through the pipe J. When | said steam-chest and under the control of the
the operator turns the lever K2 to the left, { operator, to open and close the ports in the
then the ports ¢ ¢’ are moved out of register | steam-chest, said valve also controlling the
with the ports b b’ and in register with the | exhaust of the motive agent from the work- 11o
portscc’. The motiveagent now passes from | ing chamber of the cylinder, substantially as

45 the'recess K* by way of the ports a o/, ¢ ¢', | shown and deseribed.
and ports e e to the cylinder A on opposite 2. A rotary engine, comprising a cylinder,
sides of the piston-heads B’ B2, so that the | a piston mounted to turn therein and having
mofive agent now causes the piston to rotate | a piston-head, inlet-ports extending through 1 5
In the inverse direction of the arrow ¢®. The | the piston to oppositesides of the piston-head,

5o rear face of the valve K is formed with lugs | a rotary abutment forsaid piston and mount-

K, extending into the elongated ports b b |ed to rotate in unison therewith, a steam-
and serving to vary the point of cut-off, and | chest having sets of ports for registering with
as the lever is moved more or less it increases | the poris in said piston, and a valve in said 1zo
or diminishes the live-steam period. It is steam-chest and under the control of the op-

55 understood that when the lever K? is moved | erator and having ports adapted to register
to the right or to the left a desired distance | with eithersetof the portsin said steam-chest,
more or less steam is admitted to the eylin- | said valve also controlling the exhaust of the
der during one revolution of the piston, and | motive agentirom the workingchamberof the 123
consequently the cut-off of the motive agent | eylinder, as set forth.

6o 18 completely under the control of the engi- 3. A rotary engine, comprising a c¢ylinder,
neer in charge and can be inecreased or di- | a piston mounted to turn therein and having
minished at pleasure. . a piston-head, and sets of ports extending
- The inlet-ports d e in the piston B are ex- through the piston to the peripheral surface 1 30
tended to the rear face of the piston (see Fig. | thereof at opposite sides of said piston-head,

65 3) to conduet live motive agent to recesses | a rotary abutment for said piston and mount-

in a plate L, abutting against screws N, screw-
ing in the cylinder-head A%. By this arran e~

ed to rotate in unison therewith, a steam-
chest for closing one end of said cylinder,and
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having sets of inlet-ports and sets of exhaust-
ports, of which the latter register with the
working chambers of the cylinder, and a valve
mounted to turn in said steam-chest and hav-
ing a set of ports for registering with either
sot of inlet-ports in said steam-chest, said
valve having a recess connected with the
steam-supply and from which lead said set of
valved ports, the valve also having flanges
for opening and closing the exhaust-ports in
said steam-chest, substantially as described.

4. A rotary engine, comprising a cylinder,
a piston mounted to turn therein and having
a piston-head and provided with inlet-ports,
a rotary abutment forsaid piston and mount-
ed to turn in unison therewith, and a pres-
sure-plate in said cylinder having recesses to

which the motive agent is conducted from the

inlet-ports to counterbalance the piston, sub-
stantially as described.

5. A rotary engine, comprising a cylinder,
a piston mounted to turn therein and having
a piston-head, a rotary abutment for said pis-
ton and mounted to rotate in unison there-
with, a steam-chest having ports for register-
ing with ports in said piston, a valve in said
steam-chest and under the control of the op-

<

chest, and a pressure-plate in said eylinder
and having recesses in register with exten-
sions of the piston-ports, substantially as
shown and desecribed. '

| erator to open or close the ports in the steam-

30

6. A rotary engine, comprising a cylinder,

a piston mounted to turn therein and pro-
vided with piston-heads, inlet-ports extend-
ing through the piston to opposite sidesof the
piston-heads, rotary abutments for said pis-
ton and mounted to rotate in unison there-
with, a steam-chest having sets of ports for
registering with the ports in said piston, &
valve in said steam-chest and under the coxn-
trol of the operator and having ports adapted
to register with either set of the ports in said
steam-chest, and a pressure-plate in said c¢yl-
inder having recesses registering with thein-
let-ports in the piston, susbtantially as de-
scribed.

In testimony whereof I have signed my

name to this specification in the presence of
two subscribing witnesses. _,
| JOHN W. HICKS.
Witnesses: | |
CONRAD NELSON,
J. N. FORD.
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