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)FFICE.

JOUN ARTIIUR OOCKER OF JOLIET ILLINOIS ASSIGNOR or TW O- TIIIRDS
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1o all whom it ma,y CONCern.:

"Beitknown that I, JouN ARTHUR COCKER,

State of Ilhnms have invented certain new
and useful Implovements in Rotary

. _Enﬂmes of which the following is a specifi-

1o

RT

ton.
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~ tional elevation of the engine; I‘w 10, a ver-

cation, reference being had thel ein to the ae-
i 0011113&11}?’1110‘ dlawmgs and the letters of ref-

erence thereon, forming a part of this 'speel-

fication, in Whlch-—-——

Blnule 1is a plan of the engine; I‘lﬂ 2, an

end elevatlon of the same; I‘]ﬂ* 3, 2] detmled .

side view of the double plston of the engine,
showing one Ppiston in section; Fig.

engine; I‘m 9, a Veltwal 1011@11311(1111&1 Q-

tical eross-sectional elevamon of the engine;
Ifig. 11, a horizontal ¢ross- -sectional elevation

- of the engine; Fig. 12, a detailed sectional

25

_30

view of the G},"'lllldel gate chamber and gates
therein of the engine on line 1.1 of Fln 11.

IFigs. 13 and 14 are detailed views of smd cyl-
mdel gates, and Fig. 15 a detailed perspec-

tive ot one of the engine-valves.
-This invention relates to certain mlpwve-

ments in steam-engines and of that type of

~engines known as “101‘,&1}7” steam-engines;

35

and it consists in certain.novel construction,
arrangement, and combination of parts, Whleh
1Impr ovement’s are fully set forth and eX-
plained in the following spee1ﬁeatmn and
pomted out in the elalms |

~ The objects of this invention are to so con-
- structarotaryengine astoembody mechanism

40

of such chamctems to maintain control of the
steam-supply to the engine, to govern the cut-

~ off of said steam-supply, so as to utilize the

T

full expansion of the steam in the eylinder,

and to so arrange the necessary packing as
to be automatlmlly adjustable in the way of
taking up wear thereof and hence maintain
pmctwal fittings of the engine-piston and

partsoperatingin conj] iunction therewith; and
as a means of attaining sald ob;] ects 1 have de-— IR

Steam-

plate A2,

4, a faceﬁ
view of the same; Fig. 5, a detaﬂed view of

one packing-ring of said plston Hig. 6, a de-
tailed face view of one face-plate of said pis- |
Figs. 7 and 8 are side elevations of the

.theu
agal nst plates D and hollowed in one side in
such manner as to perfectly conform to the
‘walls of the cylinder- -chamber C when turned 8o
open, as 1ep1esented in Fig. 11, so when in
such positi

radius at
their opposite sides, (see Fig. 12,) and in 85

(Nu model )

| Vlsed the construction set forth in the accom- 50

| | .panymﬂ' dr&wmﬂ's and in the followmw de-
a citizen of the United States of America, re- . |

siding at Joliet, in the county of Will and |.

senphon R -
- Referring to smd dmwmﬂs A 1epm%ents

‘the engine- eylmdel which is circularin form,
made in two equal parts, placed in an umwht 55

p081t10n, and provided with a pedestal A’,

which is fixed upon one end portion of a base—
The cylinder-chamber is by reason.
of such form cylinder annular and is made

| eircularin eross-section, asThave represented 60
at C. | |

(See Figs. 9 and 10.) |
Either way from and on a horizontal line
pma,llel with the center of cylinder A the

cylinder-chamber is intersected by a pair of
oppomtely a,rmng;ed oscillating gates B B, 65

placed in recesses C', formed in the shell of

the cylinder, as repr esented which gates are
of the form shown more partleulmly in Figs.

13 and 14, ]mwno trunnions B’ at their inner

end. stepped in bea,rmos in the inner end of 7o
said recesses, (see Fig. 11,) with stems B? ex-

tending out hmwontally from said recesses,

which S’rems are boxed in bearings made in

plates D, which attach to the cylmdel-shell

fmd eovel the end of said recesses, with pack- 75 '

fitted about an annular offset at
end portion and arranged bearing

lﬂﬂ" 111’1‘35 b

on the engine- pmtons may pass
the constr 11(.,131011 of said gates their
their cut-away sides is lefas than

them. In

placing them said 1essel mdes are brought to
register with each other, or that pmtmn of

'theu:' ends whichisnotr emoved thus register,
! and therefore when they are turned on theu |
trunnions their solid sides will be broughtto go

extend across the cylinder-chamber O one
from either side, meetmﬂ at the eenter and
thereby elosmb, with theu portion of the
greatest radius bearing together. prior to
reaching a point on a line Wlth trunnions B’ ¢
B' and thus forming a lock against further
movement in that dueemon (See Fig. 12.)
I have 1ep1 esen‘red the piStOlﬁlS at P made
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integral with a center web P, which is either |

fixed upon or made integral with the drive-
shaft S, (see Figs. 3 and 4,) and in placing
sald pistonsthey are brought within cylinder-
chamber C, and together with packing-rings
., which are placed in peripheral recesses d'
therefor, (see Figs. 3 and 4,) perfectly fit
across in said eylinder, as represented in Fig.
10, with the web T filling the space between
the two parts of the e¢ylinder-shell within the
limit of the cylinder-chamber and with the
shaft S horizontally boxed in the side parts
of said shell, as also shown 1n said Fig. 10,
the margins of said web being packed by
means of annular packing-rings 7, placed in
corresponding recesses of said shell parts, as
represented in Figs. 9, 10, and 11. As a
means of readily placing the piston-packing
rings d I have made the said pistons with a
detachable face-plate (shown at d?) which con-
fines said packing, and is further provided
with a buffer g, set In a socket in its center
portion, which buffers are for the purpose of
preventing any severe shock or pounding by
reason of the pistons coming in contact with
cates I3 should it occur by any reason that
said gates should fail to open fully prior to
the said pistons reaching their junction.

Fixed upon the extending stems B? of gates
B are toothed segments E and E', arranged
in mesh, so that when one 1s turned both will
turn jointly, and one segment K’ of each pair
of said gates is made with a side extending
arm. (See Figs. 2 and 11.) -

Fixed upon shaft S, adjacent one side of
the cylinder, is a disk If, having studded
thereto a pair of oppositely-disposed wrist-
rollers B/ F'. Studded to the side of the cyl-
inder-shell, in line with said wrist-rolls, is a
pair of oppositely-arranged levers, which are
of the third class (shown in Fig. 8§ at G G')
and are, by means of rods V V', connected,
respectively, with the arms of segments E’,
and by reason of lugs G* formed on said le-
vers, which are engaged by wrist-rolls F', said
levers are given intermittent movement to
operate said segments and thereby turn gates
B B to open them, and at other times said le-
vers are held in such position as to hold said
cates closed by means of springs in spring-
pots H H’', which are connected with the le-
vers through the agenecy of rods M M'.

Fixed on shaft S, at the opposite side of the
cylinder-shell from said lever mechanism, is a
disk I, having studded thereto a pair of op-
positely-disposed wrist-rollers I' I', and J is
a cam made with 1ts face presented inwardly
and placed so said rollers will operate against
sald face, as represented in 1Ifig. 7, and is pro-
vided with opposite horizontally-extending
feet J' J', confined in guideways J* J2, at-
tached to the side of the eylinder-shell in such
manner that said cam may reciprocate hori-
zontally by the action of rollers I' I' against
1ts face. |

Made integral with each plate D is a steam-

chest D', having operatively placed therein a
steam-cut-off valve D?, adadpted to be oscil-
lated to open ports e to admit steam to the
cylinder-chamber C and to close said port
and thus cut off such supply, and as a means
of supplying said chests with steam steam-
supply pipes X K are connected therewith,
which pipes are provided with valves K' for
cutting off such supply when the engine is
not in service. |
Fixed tothe extending stems & of each valve
D? is a bell-crank lever, (shown at L and L/
in Fig. 7,) which are respectively connected
at one arm with the dash-rods N* N° of dash-

pots N N’ and have respectively pivoted to

their opposite arm the rods O O', which are
ouided at their free end in holes of the cam-
feet portions J' (see Fig. 1) and are respec-
tively provided with side extending lugs O?
03, Oppositely and pivotally connected with
cam J is a pair of trip-hooks R R', set so their
hook portion will respectively engage the lugs
02 O3 of rods O O, (see Fig. 7,) and are made
with horizontally-extending arm portions R?
R?, respectively.

T represents a governor of the usual type,
having controlling-rods @ Q', which extend
down immediately in rear of arms R*® R® of
trip-hooks R R’ and have studded to them im-
mediately under said arms R? R?® side extend-
ing wrist-rollers W W', and are flatted and
confined in guides /' /' of cam J at thelr lower
end portion, and are adapted under normal
speed of the governor to rest sufficiently low
so their rollers W W' will permit arms R* R?
to be sufficiently low, so the hooks of the trips
R R’ will engage full against lugs O? O° of
rods O O', so movement of cam J horizontally
will cause said hooks to pull one rod O and
push opposite rod O’ to operate bell-cranks 1
and L', and thereby operate valves D~ to ad-
admit steam to the cylinder-chamber C, and
by reasoun of said rods being arranged at an
incline and the trip-hooks being arranged to
move horizontally at a given point of said
movement the hooks will disengage lugs O
O? and thus release rods O O’ so the action of
the dash-pots will then instantly reverse said
bell-cranks and thereby operate valves D? D>
to cut off the steam-supply to the cylinder C.
Increased speed of governor 'I' will cause rods
Q Q' to be raised, thereby lifting the trip-
hooks R R/', so as not to engage lugs O° O°in
full, and hence the disengagement of said
hooks and lugs O? O° will occur at a less por-
tion of the cam movement, and therefore
cause valves D* to be closed sooner and thus
cutting off the steam-supply to the cylinder
at a less portion of the revolution of the en-
oine. It will therefore be understood that
by such construction the supply of steam to
the cylinder 1s governed so as to not use an

excessive quantity of steam and to supply

only such_quantity of steam to the cylinder
as will suffice, by expansion, to operate the
engine with economy and to control the speed
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- of the engine by a greater or less supply of |

son,082 g

steam governed by the governor T through

the agency of said rod and trip mechanism.
- Motion is imparted to the governor T by
‘means of a belt U in the usual manner.

- Adjacent each pair of gates B B in the side

‘of the cylinder-shell are two exhaust-ports X

X, having fitted therein pipes X’ for conduct-

- Ing the exhaust-steam from the engine.

Nie}

20

235

30

In service the pistons travel in the direction
indicated by the arrows in Figs. 7 and 9, and
as they approach in their circuitous move-

ment the gates B B said gates are, by means

of their connected mechanism, opened to per-

mit the pistons to pass them, and immedi-

ately after the pistons have -passed said gates
thelr mechanism is further actuated to close
them in rear of the pistons, at which time the
valve mechanism is actuated to admit steam
to the cylinder-chamber immediately in rear
of the pistons and between the pistons and
sald gates, which supply is cut off at a frac-
tion of the one-half revolution of the engine,

80 that by the expansion of the said steam-

supply the pistons are forced in operation.
Bonnets of the usual type are fixed to the

end of steam-chests D’ as a means of support

to the ends of valve-stems 7, and said stems

~are packed in the usual manner at their exit

from said chests. | |
As a means of providing a more suitable
support for shaft S, I have placed a bearing
A’ on the opposite end of base-plate A? from
the cylinder, which supportsthat end of said
shaft, and I have further provided a combined

belt and fly wheel Y, fixed upon said shaft,

as represented in Figs. 1 and 2, about which

a belt may be passed for transmitting power

- from the engine. |

40

45

- taining a close |
T'he exhaust-ports are constantly open, and
hence any utilized steam or condensation in

55

In placing the packing-rings Z steam-ports

Z'" are formed, as represented in Fig. 10, Tead-

ing from the eylinder-chamber C to the outer
side of said rings for the purpose of cushion-

‘ing the rings by steam-pressure, so as to
closely bear against the piston-web P’ and to

antomatically take up wear of the rings.
Packing-strips, as shown in section at j in
Fig. 12, are placed in corresponding pockets

in cases (', so as to bear against and pack the
outer sides of gates B, and steam-ports 4’ are

formed leading from the eylinder-chamber to

‘the rear of said packing-strips for cushioning

them against said gates and thereby main-
1t against said gates. o

- the cylinder in advance of the pistons is ex-

6o

‘hausted prior to the opening of the gates B.
It will be observed by the form of cam J

and the arrangement of the valve mechanism
that at each revolution of the engine drive-

- shaft the gates B B and steam-valves D2 D?

are actuated twice. . | |
_ Having thus described my invention, what
I claim as new and useful, and desire to se-

~ eure by Letters Patent, is as follows:

1. In a rotary steam-enginein combination |

with the annular cylinder provided with gate-
recesses as set forth; the double piston car-

ried upon the drive-shaft by means of circu-

70' -

lar web; the oscillating gates, provided with
hollowed  sides adapted to conform to the

walls of the cylinder-chamber when open,
placed in said recesses; toothed segments ar-

‘ranged connecting the stems of said gates:

intermittently-actuated lever mechanism ar-

ranged to open said gates at the approach
‘thereto of the engine - pistons and to close

them immediately preceding the passing

-thereof of said pistons;steam-chests provided-

with ports leading to within the cylinder in
close proximity to said gates; oscillating

‘valvesarrangedinsaid chests;intermittently-

actuated mechanism for oscillating said
valves to supply steam to within the cylin-
der in rear of the pistons at a point in close

proximity to said gates, and to cut off such
supply at a fraction of one-half revolution of -

the engine drive-shaft; exhaust-portsleading
from the cylinder-chamber adapted to per-
mit the escape of utilized steam and conden-
sation; and a governor arranged and con-
nected with the steam-valve-actuating mech-
anism and adapted to control the steam-sup-
ply to the cylinder, substantially as specified.

2. In the herein-described rotary engine:
the combination with the ecylinder provided

-_7'5 |

86

0GC

95

with the oppositely-arranged gate-recesses;

‘the oscillating gates hollowed in their side

and oppositely-arranged in said recesses in
pairs, and connected by means of segments,

whereby they are adapted to operate jointly:
‘and the rotating pistons arranged in said eyl-

inder and adapted to operate in conjunction
with said gates, in the manner substantially
as and for the purpose specified.

3. In the herein-described rotary engine in

00

105

combination with the oscillating steam-valves |

provided with the bell-cranks fixed to their
extending stems,the disk fixed upon the drive-

shaft and provided with the opposite wrist-

rollers; the annular cam reciprocally sup-
ported by the ¢ylinder-shell, and adapted to

IIO

be reciprocated horvizontally by said wrist- .

rollers; the rods provided with the side ex-
tending lugs pivotally connected with said

I15

bell-cranks and arranged extending in an in-

| clined position toward said cam; the trip-

hooks carried by said cam and adapted to en-
gage sald rod-lugs, to operate said rods and

120

thereby operate said valves in one direction .

the dash-pots and dash-rods thereof arran oed

connecting said bell-cranks and adapted to

tending wrist-rollers, and adapted to control
the position of said trip-hooks to thereby gov-
ern the duration of time of their operative

contact with said rod-lugs, substantially as

o

and for the purpose specified.

4. In the herein-described rotary engine in
combination with the oseillating gates pro-
vided with the extending stems; the toofthed

reversely operate said valves when released
by said trip-hook mechanism; and governor-
controlling rods provided with the side ex-

125

130
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. segments fixed on sald stems and arranged in
-mesh with each other in pairs; the disk
. upon the drive-shaft and provided with the
opposite wrist-rollers; the levers fulecrumed
to the cylinder-shell and adapted to be Inter-
- mittently actuated by said wrist-rollers; the
- rodsarranged connecting onesegment of each
. said pairs Wwith said level'-}, and springs ar-
- ranged connecting said levers through the
agency of rods for yieldingly holding said | .
~levers in operative contact with said wrist-
. rollers;: substa,ntla,lly as: and f01 the purpose- |

| speclﬁed o | |
5. Intheherein- deseubed 1013&15 engine the
| combm&tmn of the disk 1 provided with the
‘rollers I' I', and the cam J provided with the |

fixed

- feet J' J', and the guides for guiding said feet

 and supporting smd cam, substanmall} as set |

forth.

. Intheherein-described rotary engine,the

combination of the reciprocatingcamdJ’; the

trip-hooks R and R’ carried by said cam; the
steam-valve bell-cranks L, L', the rods Oand
Q' provided respectively with the Iugs Oand
0?; the governor-controlling rods @ and Q re-
spectively provided with the rollers W and

W'; and the dash-pots and their dash-rods,

2¢

substantially as and for the purpose set forth.
7. Intheherein-described rotary engine the
ogates B B hollowed in one side and made of
such cross-sectional form, at their end por- =

tions as to have a less radiug at sald cut-away

- JOHN ARPHUR OOOKER
In 1)16‘561’1(36 of —
WM. GRINTON,
FrRANK. K. DE LONG

or hollowed side than at their solid side, sub-
istantlally as and for the purpose speelﬁed
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