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UNITED STATES

PATENT OFFICE.

GEORGE W. HUNTER, OI‘ CLIFTON STATION, VIRGINIA, ASSIGNOR TO
| HIMSELEF, AND HORACE S. CUMMINGS OF WASIIINGTON DISTRICT

- OF COLUMBIA

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 622,952,‘, dated April 11, 1899,

Application filed June 23, 1898,

Serial No. 684,245, (No model.)

To aJZ whom tt may concerm:
Be it known that I, GEORGE W. HUNTER a
citizen of the United State% and a resident of

Clifton Station, county of Faufa"{ State of |

5 Virginia, have invented a new and useful Tm-

provement in Rotary Engines, of which the

following is a full, clear, and exact descrip-

tion, 1eference bem':r had to the accompany-

ing dlawmws malunfr part of - thls spemﬁea—
tlon

My invention relates to improvements in
rotary engines in which the several elements
are so constructed-as to permit of lubrication

IO

of the working parts which are exposed to

friction by the action of steam as it-is fed to
and exhausted from the cylinder.

A further object of the invention is to sim- |
plify the construction and promote the. effi-

ciency and durability of the machine.

working parts. /

.fymﬂ‘ the structure of the engine.

With these ends in view my invention,
briefly stated, consists in the eombmatwn |
with a valve mechanism of peculiar form, 60
be described specifically hereinafter, of a 10- 1

30

tary double c¢ylinder mounted on 4 rotary
shaft and having a rotary central conical
valve with ports Whleh open into the piston-
chambers, a fly-wheel forming the supportfor
the plStOl]S and having a U*uldeway for the

35

reception of the cylmdel and other guideways
forthe rollersof a cross-head, an engine-shaft

carrying the cross-head,with rollers or guides
adapted to certain of the waysin the ﬂy~wheel
and mechanical devices connécting said ﬂy-—
wheel with the eylinder-pistons a,nd with the
engine-shaft; and the invention further con-
sists in the novel combination of elements
and in the construction and arrangements of
parts, which will be hereinafter fully de-
scribed and claimed. |
To enable others to understand the iuven—
5o tion, I have illustrated the preferred embodi-

40

45

1 angles to Fig. 2 and on the dotted line 3 3 of

A further object of the invention is to pro- |
vide an improved valve mechanism which
may be easily and quickly adjusted to com-
pensate for wear which may take place on the |1
| -lubrlcatmw the surfaces of the working parts

A fmthel object of the invention is to con-
stract the rotary cylinder and fly-wheel of the
engine in a single structure, thereby snnph- |
| and one side of the casing is the bearing 4,

]

ment thel eof in the accompanying drawings,
forming a part of this’ speelﬁcamon, and in
Whu,h———- |
Figure 1 is a Delspectlve view of a rotary
engine constructed in accordance with myin- ss
vention. Fig. 2isa vertical longitudinal sec-
tional elevation on a plane through the rotary
cylinder-shaft and the engine-shaft. Iig. 3
I 18 a sectional elevation on a plane at 11rrh13 |
6o
Fig. 1. Flﬂ* 418 a plan view of the engine
with the 'easinﬁ* opened to show the relation
of the shafts. Flﬂ' 5 18 a detall perspective
of the steam-pipe and valve-seat, and Fig. 6
18 a longitudinal section throu 0'11 the V&IVG-
-seat shown by Fig. 5 |
Like numerals of refe1ence denote like and_
corresponding parts in each of the several fig-
ures of the drawings. .

1 designates the bed - plate, on which is
erected the box or casing 2 for housing the
operative parts of the engine and for retain-
Ing to a certain extent the exhaust-steam for

70

which are exposed to friction and wear. A
pillow-block or standard 3 is erected at the
end of the base, and between this pillow-block

75

‘which supports the rotary tubular shaft 5.
Krom the other side of the box or casing ex-
tends an arm which carries the alined jour-
nal-bearings 6, in which is mounted the en-
gine-shaft 7, the latter carrying a belt-pulley
8 or other form of powel-tlansmlttmﬂ' appli-
ance, 35
One of the 1mp01tant features of my en-
gine consists in arranging the engine-shaftin
a position on one side of the (,yhndel -shaft 5
so that the axes of the two shafts 5 7 are out
of alinement with each other and the fly-
wheel is arranged to have its imaginary axis
In a plane about midway between the axial
lines of the two shafts to occupy an eccentric
relation thereto. Thehollowortubularshaft
D carries a double open-ended cylinder 11,
and these elements (the shaft and the double
cylinder) are joined axially together for ro-
tation simultaneously. Through the center
of the double cylinder extends the rotary
| sleeve-like valve-seat 12, which may be made 1co
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an integral part of the cylinder, or it may
be in a separate piece of steel united rigidly
to the center of the cylinder between the pis-
ton-chambers thereof.
of the invention, such as represented by the
drawings, I prefer to make the double cylin-
der with an integral partition at the center
thereof, and in the metal forming this parti-
tion is bored or drilled a conical passage or
hole, in the wall of which are produced dia-

metrically opposite openings forming the

ports for the admission of the motive fluid to
or the exhaust of said motive fluid from the
piston - chambers of said double cylinder.

The ports for the sleeve-like valve-seat are

indicated at 13 14 in the drawings, and this
port 13 i1s made somewhat longer than the

port 14 in order to provide forthe free escape

. of the live steam or air under pressure and

20
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to give the necessary clearance and quick ac-

tion to the parts. |

15 designates the valve, which is made in
a single piece of metal and of tapering form,
and said valve is designed and proportioned
to fit snugly in the valve-seat 12. The con-
ical or tapered valve is peculiarly formed for
the admission and exhaust of steam in that
the valve takes the steam atits axis and sup-

plies it radially to the cylinder-ports and ex-

hausts the steam in the reverse way by re-
ceiving the steam from the cylinders radially

and discharging it axially. There are two |

- longitudinal bores or axial passages provided

.35
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in the conical valve, and of these longitudi-
nal passages the one indicated by the numeral
16 constitutes the live-steam passage, while
the other axial passage 17 is the exhaust-pas-
sage. A bridge-wall or abutment 18 sepa-

rates these passages, so that there shall be
absolutely no communication between them,
and this bridge-wall is made as an integral

part of the valve. 'Thelive-steam passage 16
extends to and opens through the smaller end
of the valve, at which point the valve is cou-

pled to a live-steam pipe 19, while the other

end of the passage 16 terminates in a feed or
supply port 20, which lies adjacent to the
abutment 18 and opens through the face of

the valve at a point intermediate of the
the length thereof.

The other or exhaust-
steam passage 17 extends from the abutment
18 to and through the large open end of the
valve, and the passage 17 opens through the
valve adjacent to the abutment 18 to form

the exhaust-port 21. The live and exhaust
ports 20 21 are disposed on opposite sides of

the abutment 13, and they open through op-

~posite faces of the valve, as clearly shown by

6o

the drawings, and the walls of the abutment
18 are inclined, so as to facilitate the egress
of the motive fluid from and its ingress to
the passages of the valve. |

The supply-pipe 19 is joined to the smaller
-end of the conical valve by a threaded joint

or coupling, as shown, whieh allows the valve
to be adjusted within the conical seat of the
double cylinder for the purpose of taking up

In one embodiment

2 | 622,952

| the wear that may be occasioned by the frie-

tion of the working parts. Thisvalveis fitted
to its seat in the double c¢ylinder so as to
have its smaller end face toward a shoulder

192 in the valve-seat 12, thus leaving a small

space between the valve and the shoulder,

‘and this space provides for the adjustment of

the valve in the seat for the purpose de-
scribed. |

The feed-pipe 19 occupies, with the valve,
a stationary position when the shaft 5 and the
double cylinder are rotated by the action of
the parts; but this pipe 19 extends through
the rotary shaft 5 to have one end thereof
protrude from the shaft and the bearing there-

of, whereby the shaft 5 is free to rotate within

its bearing and around the pipe that sup-
plies the live steam to the double cylinder.
To this protruding end of the pipe 19 1s cou-
pled a suitable steam pipe or hose (not shown)

for the purpose of supplying the steam, com-
pressed air, or other motive fluid by which

the engine may be driven. The motive fluid
is free to pass through the pipe 19 into the
passage 16 and then through the port 20 and
the port 13 into one of the piston-chambers
of the double eylinder, and at the same time
the exhaust-steam from the other. piston-
chamberof the double cylinder passes through
the port 14 into the port 21, thence to the ex-
haust-passage 17, and emerges from the open
large end of the valve into the casing or hous-
ing of the engine. | |

The feed-pipe 19 and the valve 15 normally
remain at rest when the engine is 1n service;
but the pipe and valve are not fixed immov-
ably in place by positive locking devices, be-
cause the pipe and valve are designed to be
adjusted axially for the purpose of cutting oft
the steam-supply and of reversing the engine.
To this end the pipe 19 is provided with a
suitable handle 24, which has its inner end

| splitor divided, as at 25, to form jaws adapted

to embrace the protruding end of the pipe 19,
said jaws being drawn firmly npon the pipe
by a clamping -serew 26 or its equivalent,
whereby the pipe and valve may be rotated

to adjust the valve for its ports 20 21 to oc-

cupy a reverse relation to the ports 15 14 1n
the cylinder and reverse the order of admis-

sion and exhaustion of the motive flnid to and

from the piston-chambers of the double ¢yl-
inder. I may also provide the pipe 19 with
a locking device to hold the valve in its ad-
justed position for the purpose of cutting off

ing device for the valve may be of any suit-
able construction. - ' '

The cylinderis open at both ends, and init

are fitted the pistons 28 29, the rods of which
are extended to the fly-wheel 10. The piston-

heads are beveled backward from the central
portions thereof toward the edges, and the
central partition or sleeve, which forms the
valve-seat of the cylinder, has its faces op-
posed to the piston-heads formed with dished
surfaces, the contour of which is the reverse
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the steam partially or wholly; but this lock-
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of the faces of the pisﬁon—heads. This con-

struction of the eylinder and the piston-heads

prevents the loss and waste of steam to a very
large extent, because the partition or sleeve-
like valve-seat is made quite thin by the pe-
culiar form of ‘the face and by the boring of
the conical hole to produce the valve-seat,

whereby the partition or bushing pmduces

ports13 14, with a minimum depth The fluid-
passage in the valve-seat and the piston-

chambers of the cylinder thus communicate

with each other through exceedingly short
ports 13 14, and the loss and waste of steam
by leading 1t along the length of and across

15 the eylmdel 18 thereby prevented

The fly-wheel 10 is peculiarly oonstructed
to accommodate the c¢ylinder and the guide
devices which operatively connect a cross-
head with said fly-wheel. A guideway 30 is
arranged to extend transversely across the
fly-wheel, and said guideway is formed by

~grooved bridges or bars, between which is ar-

ranged the elongated double cylinder 11.

. Along the sides of this eylinder are provided

30

the ribs 31, which are accurately fitted in the

grooved bars forming the guideway 30 of the
_ﬂV-wheel whereby the cylinder and the fly-

wheel are connected together for one part to
move or play on the othel in the rotary mo-
tion of the engine, while at the same time
the cylinder and fly-wheel rotate together.
The piston-rods 31* are attached to the fly-

- wheel within its periphery by the bolts 32,

35
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and these piston-rods are properly connected
with the piston-heads 33, which are fitted in
the chambers of the double cylinder. -The
piston-rods are attached to the fly-wheel at
diametrically opposite points, and they are

actuated to move in oppositedirections simul-
taneously, thereby utilizing the expansive en-
ergy of the motfive fluid in shifting the posi-

tion of the fly-wheel in relation to tne rotary
double eylinder and through the cross-head

and its connections with the rotatable shift-
yv-wheel insuring the rotation of the en-

able fl
cine-shaft. On the fa,ce of the fly-wheel ad-
,]acent to the cross-head and arranged at right

angles to the.cylinder-guideway are pr ovided

. the bearing-flanges 34, which are cast as an

§0O

integral part of the ﬂy-—wheel and which con-

~‘stitute the ways or tracks for the antifriction-

55
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rolls 35, which are journaled idly on the pins
or arbors of a cross-head 36, which is attached

rigidly in a suitable way to the inner end of |

the engine-shaft 7, whereby the engine-shaft
is Opemrwely connected to the y-—wheel to

be driven thereby, and at the same time the
necessary play is provided for the shiftable-

fly-wheel under the action of the pistons as
the latter are acted on by the motive fluid ad-

~mitted alternately to the chambers of the

doubleeylinder. Idonot,however,limit my-
self to the particular eonnectmns descubed
between the engine-shaft and the fly-wheel,
which is arran ged in eccentric relation to the

—

-constructor

| piston in a radial direction.

parts, each simple in construetion.

T am aware that the mdmmy engine-slides

may be used in lieu of the antlfrlchon rolls

and the tracks or guides therefor. -
The operative elements of the engine are
housed within the casing 2, and a cover 38 is
provided for the casing, so that all the oper-
ating parts of the engine may be confined
within the casing, the latter serving also to
confine the exhaust-steam to insure the lu-

brication of the working parts by the action
This feature
of lubricating the working parts of the en-

thereon of the exhaust-steam.

w
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gine by the steam which 1s supplied to or ex- -

hausted from the engine is one feature of my

‘invention, and I attach importance to the

construction and arrangement of parts.by
which this end is attamed Suitable oil-cups
are provided, however, at the bearings for the
shafts 5 7, as will be appreciated by the skilled
The casing or housing has an
exit-port at or near ifs bot,tom for the escape

- of the water of condensation, and said. casing

also has a small exhaust-port for the slow es-
cape of the motive fluid.
As the motive fluid 1s supplied under pres-

sure through the tubular shaft and the hol-

low valve it passes through the valve-port 13
and the valve-seat.port 20 to one of the pis-

ton-chambers in the double ¢ylinder and acts

against one of the pistons therein to force the
As the piston
1s connected with the fly-wheel and the lat-
ter is in eccentric relation to the cylinder, the
fly-wheel is given a rotary impulse, thus set-
ting in motion the cylinder, the cross-head,
and the engine-shaft. As the valve-seat
within the eylmder makes a half-turn the

‘port 13 of the valve-seat alines with the port
21 of the valve to admit the fluid under pres-

sure to the other piston-chamber, while at the
same time the port 20 alines with the port 14
to exhaust the fluid from the first piston-
chamber through the exhaust-passage of the

‘valve, and thus the live motive fluid is sup-

plied to and exhausted from opposite piston-
chambers of the double cylinder alternately:.
The rotation of the fly-wheel carries with it

the cross-head and the engine-shaft and also

the double cylinder; but as the cross-head
and the double cylinder are slidably con-
nected with the fly-wheel the latter compen-
sates or adjusts itself automatlcally in the ro-

tation of the parts.
My engine consists of comparatively few

The dou-
ble eyhnder may be cast in a single piece, as
may also the fly-wheel.

The plstonq_ may

30 :
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each be castin a single piece, and they are of

such simple nature that finishing thereof is
reduced to a minimum.
s1mple construction, and all the parts of the

engine require compamtwel; little machine-

01k to finish and adapt them for service.
- In my engine the loss of- steam is reduced
to a minimum by having the ports located to

cylinder-shaft and the engine-shaft, because | establish direct connection of the valve to

125
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the piston-chambers and the latter receive |

doublelubrication—:. e., from the live steam
as well as from the exhaust-steam. The valve
may readily be adjusted to compensate for
wear, and it is capable of easy adjustment and
reversal. The rotary cylinder is supported
by a shaft which rotates therewith, insuring
accuracy and ease of operation.
Having thus fully described the invention,

what 1 ela1m as new, and desire to secure by

_ Letters Patent, 1is— .

I35

1. Ina 10tary engine, the combination of a

revoluble multiple eylinder, an engine-shaft

in eccentric relation to the axis of rotation of

said cylinder, a ly-wheelslidably connected to

and revoluble with the engine-shatt, and pis-

- tons connected oper atwely with the ﬂy wheel,

substantially as described.

2. In a rotary engine, the combination of a
revoluble multiple eylmder a fly-wheel slid-

~ably related to said cylinder and revoluble

30
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therewith, pistons in said cylinder-chambers
and connected aetwely with the fly-wheel,

and an engine-shaft in eccentric relation to

the axis of rotation of the cylinder and slid-

ably connected with the fly-wheel to be rotated

thereby, substantially as described.

3. In a rotary engine, the combination of a
hollow cylinder -shaft carrying a revoluble
multiple eylinder,means forsupplying motive
luid to and exhausting the same from the pis-
ton-chambers of said cylinder,an engine-shatt,
in eccentric relation to the axis of rotation of

said cylinder, pistons in the chambers of said

multiple cylinder, and a shiftable fiy-wheel
operatively connected with the engine-shaft
and with the cylinder to rotate therewith and
also connected with the cylinder-pistons to

~ be shiftable therewith, substantially as de-

40
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scribed.

4. The combination of a rotary ewllndm
having a valve-seat, a hollow valve fitted to
sald seat and pmvided with feed and exhaust
channels, a fly-wheel in eccentric relation to
the axial center of rotation of the cylinder,
pistons in said cylinder, and connected with

. thefly-wheel,an engine-shaftoutof alinement

50
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with the axis of rotation of the cylinder and
with the imaginary axis of the fly-wheel, and
a cross-head on the engine-shaft which is
slidably connected with said fly-wheel, sub-
stantially as described.

5. In a rotary engine, the combmatwn of a
revoluble eylinder provided with a sleeve-like
valve-seat, having ports which communicate
with the piston-chambers of said ¢ylinder, the

non-revoluble hollow valve fitted accurately
to the valve-seat and having the live and ex-

haust passages which terminate in ports 1so0-
lated one from the other by an intermediate
abutment, pistons in the chambers of said
cylinder, an engine-shaft, and operative con-

nections between the plgtons and said engine-

shaft to rotate the latter substantla,lly as de-
scribed. |

e ' - 625,959

6. In arotary engine, the combination of 4
hollow cylinder-shaft, a multipie cylinder fast
withsalid shaftand having a sleeve-like valve-
seat, an axially-ad] usta_ble non - revoluble
valve housed within said hollow shaft and

the valve-seat and provided with separate
live and exhaust passages, means connected

with said valve to reverse the relation of its
ports to the piston-chambers of the cylinder,
an engine-shaft, pistons in the chambers of
said eylmder and means actuated by the pis-
tons and connected with the engine-shaft to
rotate the latter, substantially as described.

7. In a rotary engine, the combination of a
revoluble multiple- -chambered cylinder, an
engine-shaft in. eccentric relation to the axis
of rotation of the cylinder, a shiftable fly-
wheel revoluble with the cylinder and con-
nected operatively with the cylinder-pistons

to be shiftable therewith, and a cross-head

carried by the engine-shaft and slidably con-
nected with the fl y-wheel 1o be rotated there-
by substantially as described.

3. In a rotary engine, a shiftable and ro-
tar y fly-wheel provided with transverse guide-
way for a cylinder, and with other ﬂ‘mde-
ways at right angles to the cylinder- n*uldes
in combination with a rotary cylinde_r fitted
to the first-named set of guideways, an en-
oine-shaft, a cross-head having connections
which are fitted in the guideways of the fly-
wheel, and a valve mechanism for supplying
motive fluid to, and exhausting it from, the
double cylinder, substantially as described.

9. In arotary engine, the combination with
a double cylinder provided with a tapered
valve-seat, of a conical valve fitted to said

seat and having the axial feed and exhaust

channels separated by an intervening abut-
ment and with their ports disposed on oppo-
site sides of the abutment and opening
through opposite faces of the valve
fitted in the chambers of the double cylinder,

‘an engine-shaft, and operative connections

between the pistons and sald shatt, substan-
tially as described.

10. Inarotaryengine amultiple- .chambered

cylinder having the tapered sleeve-like valve-
seat and with bhe dished inner heads of the
piston-chambers provided with the shallow
ports, combined with a tapered valve fitted

‘in said seat of therevoluble e¢ylinder, pistons

in the cylinder-chambers, an engine-shaft,

‘and means connecting the pistons with said

shaft, substantially as described.

11. In a rotary engine, the combination of
an inclosing casing, a hollow shaftt supported
in casing, a multiple-chambered cylinder fast
withsaidshaftand havingavalve-seat,a valve
contained in said hollow shaft and having in-
dependent live and exhaust channels, the ex-
haust-channel of the valve discharging into

the casing, means for supplying live motive

fluid to the valve, an engine-shaft, pistons

| in the chambers of the cylinder, and a fly-

, pistons
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wheel slidably related to and connected with
the cylinder and the engine-shatt to rotate
therewith; the working elements of the en-
gine being contained in said casing and hav-
ing the surfaces thereof exposed to the ex-
hausted fluid discharged by the valve to said
casing, substantially as desecribed.

| In testimony whereof I have set my hand,
this 23d day of June, A. D. 1898, in the pres-
ence of two attesting witnesses. |
| - GEORGE W. HUNTER.
Witnesses: | |
DORA L. STONE,
LoTTIE A. WATERS.
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