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To all whom it may concerw:

Be it known that I, JOEN P. RUNKEL, of
Milwaukee, in the eeunty of Milwaukee and

State of Wisconsin, have invented a new and

usefual Impmvement in Rotary Engines, of

‘which the following is a description, refer-
ence being had to the accompanying draw-
ings, which are a part of this specification.

| My invention has rel@tlon to improvements

in rotary engines.
The ob]eet of the invention is to prowde an

improved form of rotary engine which shall’

be efficient in operation and combine sim-
plicity in construction with lnexpensweness
of production.

With the above and other mcldenta,l ob-
jects in view the invention consists of the de--

vices and parts or their equivalents, as here-
inafter set forth.
In the accompanying drawings, Fw*ure 11is

a side elevation of the invention with one side |
piece of the casing removed and parts broken

away. -Fig. 2 is a transverse section on the

centric and 1its eonuecbmns and Fig. 4 is a
longitudinal section of the v&lve mechanism.
Referrmﬂf to the drawings, the numeral 5
indicates the casing of the engine, composed,
as usual, of the two side pieces (md the con-
necting annular rim. The casing is divided
centrally by.a partition 6 into two chambers

7 and 8, respectively. Mounted in the side

pleces of the casing and also journaled in
bearings 9 9, extendmﬂ‘ laterally from the
side pieces, i a main shaft 10. On one end
of this shaft is mounted a large belt-wheel
11, around which a belt (not shown) is passed

for the purpose ot transferring the rotation
of the main shaft to the mechanism to be op-

erated. On the opposite end of the shaft 18

an . eccentric disk 12.

Mounted fast upon the main shaft in the
respective chambers 7 and 8 of the casing
are hubs 13 13/, from which radiate, respec-
tively, spokes 14 14'. It will be noticed from

the drawings that one spoke of each set 18
projected outwardly a greater distance than
the other spokes of the set, so that the rims
15 15', to which the spokes ladlate, are given
the form of cams—=that is to say, a portion of
the rim of each wheel is in a true circle, while

Fig. 3 is a detail of the eo-,
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the remaining portion thereof is in the form

of a spiral curve, said spiral formation con-
tinuing to the pomt where the spiral curve
contacts with the rim of the casing. These

rims could be connected directly to the spokes;

but I prefer to connect the three short spokes
of the sets by segments 16 16°. The rims 15
15" surround and are secured to these seg-

ments and have packings 17 inter posed there-

between. From points where the rims 15 15’
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connect with the outer rim of the casing they

are projected inwardly at an angle t0 form
abutments 18 18', which abutments extend to

and connect wwh the segments 16 16" and are
on a slightly-inward curve, as clearly shown

in Fig. 1.

The rims 15 15’ are each provided with an
opening 19, which allows any steam which
may get mmde thereof to escape into the space
between its outer surface and the 1 inner side
of the casing.

Extendmﬂ* from the upper portion of the
casing o a,nd in communication with the in-

terior of said casing is an exhaust - steam
chamber 20, which is divided into two sepa-

rate compartments by means of a dividing-

| palbltmn 21, one of said compartments bemn*
1in commumcatlon with the chamber 7 of the
casing and the other compartment being in

communication with the chamber 8§ of the
casing. Both of the compartments of the

‘steam-chamber 20 are in communication with

a common discharge or exhaust pipe 22.

Pivoted upon a common pivot-pin 23 are
steam-gates 24, said gates each having two
arms extending therefrom, one arm being
longer than the other The long arms of these
ﬂ*ates extend to and bear doamst the rims 15
15 and the short arms aﬂ‘a,mbt the inner side
of the rim of the exh&usb-chambel 20.

The inlet-steam enters the casing through
an inlet-pipe 2o, leading into a V&lV@-G&SlHU‘

26, which is for med by an upward p103@@t101‘1

from the upper portion of the main casing 5.
This valve-casing is provided with a longitu-

let-pipe is in communication. This longitu-
dinal opening is in communication with the
chambers 7 and 8 of the main’casing by way
of ports 28 28', said ports adapted to y feed the
steam into the space between the crotch
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rocking the valve; but I prefer to provide an -
eccentrie-strap 32, which has extending there- .
from an arm 33, said arm having a short stud .|

1s

formed by the arms of the steam-gates 24 on | rim 15, which rotation, of course, will be com-

one side a,nd the abutments 18 18" on the other
side.

The numerai 29 indicates a tubular valve
arranged within the longitudinal opening 27
of the valve-casing. This valve is provided
with a wide port 30 on its upper side and with

two narrow non-alined ports 31-31' on its un-

der side, which are adapted to be brought al-
ternately into register with the ports 28 28'.
~Any desirable means may be provided for

34 projecting-at an angle from the upper end

thereof, said stud being formed at its outer

end with a collar in which the lower end of a

- rod 35 is adjustably held by means of a set-

screw. The upper end of the rod is also pro-

vided with a collar in whieh the outer end of
the valve-stem 36 is adjustably held by means

of a set-screw. Asthevalve-stem is connected

to the valve, it is obvious that as the main
shaft 10 1s rota,ted a rocking motion will be

imparted to the valve-stem by reason of the |

described connection from the eccentric, and
this rocking motion will alternately throw the
ports 31 317 into mglstramon with the ports

- 92898,

30 |
ing the ports 31 31' when the machine is first
put together, I prefer to form the valve of two
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In order to provide for eonvemenuly ad JU.SB-

sections, sald sections being united by a rab-
bet-joint, as clearly shown. After the proper

adjustment is obtained in order to hold the
sections firmly together the valve-stem is ex-

tended through the bore of the valve, and the

innerendof bald stem is connected by a thread
with the inner end of the valve. The stem is

also formed or provided with a shoulder 37,
which bears firmly against the outer end of

is adapted to be turned against a packing 39
in order to prevent lea,ka,_n'e T'his construc-
tion also permits the valve to be adjusted at

any time, so that the position of the ports 31 |
31" may be changed to admit either a full.

quantity of steam or a less quantity, Thisis
accomplished merely by turning bhe valve-
rod slightly on its thread. -

- In the position of the parts shown in the ac- |

comp,a,nying drawings the ports 31 and 28 are
in registration, and hence the steam which
passes through the pipe 25 is free to flow
through said reﬂ‘lstermﬂ ports and into the

abutment 18 and the crotch of the gate 24.
As theleg of the gate which bears ammsb the

said gateisheld immo va,bly and fixedly. The

‘municated to the spokes 14 and to the main
shaft 10. When the abutment 18 is in the
position shown in Fig. 1, the other abutment
18’ is in the position indicated by the dotted

‘lines in Fig. 1. Now with the continued ro-

tation of the shaft the abutment 18 will be
br-oucrht into registration with its. exhaust-
compartment of the exhaust-chamber 20, and

| the moment the abutment passes clear of the

rim of the casing 5 the steam back of the
abuatment 18’ will be free to enter the exhaust-
chamber and exhaust out of the pipe 22; also,
as the larger portion of the circle of the rim
15" ben"ms to act on the long arm of the gate
said arm will be swung outwardly, S0 as to
permit, the rim 15" to complete its revolution
and permit the abutment 18’ to arrive at the
position which the abutment 18 occupies in
Fig. 1, and by this time thé eccentric-strap

'w111 have so acted as to shift the ports 31 31,

so that the ports 31’ and 28’ are in register,

| and hence the abutment 18’ will then be acted

upon by the steam. At the time the abut-
ment 18" is taking steam then the abutment
18 is in the pOSlth]l which the abutment 18
is shown as oceupying by the dotted lines in
Fig. 1. Inthis mannera continuous rotation
is imparted to the main shaft, the chambers
7 and 8 alternately taking Sbeam and the sep-
arate compartments of the exhaust-chamber
20 alternately exhausting steam,

It will be understood that the port 30 in the
upper portion of the valveis sufficiently elon-
gated to always take the inlet-steam notwith-

-sta,ndmﬂ- the change of the position of the
valve by reason of the rocking thereof.

The important feature of my invention re-
sides il the peeullar construction of the

- wheels—1. ¢., the rims thereof having a spi-
|
the valve. A _stuffuwf -nut 38 surrounds the | tinued to the point of contact with the rim of

- valve-stem and screws into a threaded boss
projecting from the valve-casing. ‘The nut

rally - curved portion, which spiral is con-

the casing, and an abutment connecting the
point of contact with that portion of the rim
of the wheel which is of considerably less
curvature, whereby an abrupt shoulder is
formed, the preferred specific construction
being the formation of substantially one-half
of the rim 1n the arc of a true cirecle and the

remaining portion in a spiral. By the pecul-
“iar construction described I am enabled to

provide the abrupt abutments 18 18', and at
the same time the construction does not form
an unduly-contracted space for the exhaust-
steam between the rim of the wheel and the
casing, a portion of said space having the full

 width between the rim of the casing and the
chamber 7 1n the space f01 med between the

portion of the rim of the wheel WhlGh is of

| less circumference. Furthermore, when the

| steam drives one of the wheels around there
‘rim 15 is lonﬂ*er than the other leg of the gate, | is, owing to the gradually-increasing circum-
the st_ea,_m-pmss,ure against smd_ long leg will | ference of the spiral portion of the rim, no

only tend to press the end of the leﬂ' more |
firmly against said rim 15, and oonsequently

straight abutment on the exhaust side to re-

| tard the rotation of the wheel .by back pres-

| sure, whereby each wheel is permitted to re-
expansive power of the steam will act against

the abutment 18 and cause a rotation of the |

volve with the slightest possible retarding in-
fluence. The increasing periphery of each
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wheel also effects the gmdual turning of the

steam-gate, thereby avoiding the noise which .

would oceur if the gate were opened suddenly
or with violence.

While my improved engine mechanism 18
preferably of the double’ form herein shown
and described, yet I do not wish to be ander-
stood as limiting myself thereto, inasmuch
as only a single Lasmfr-eh&mbnr 7 or 8 and a
single rim 15 or 15 and related parts could
be employed and successful results obtained
without departing from the spirit and scope
of my invention. Also while I have herein
described steam as the medium for causing
the rotation of the engine, yet I do not w1sh
to be understood as conﬁning myself there-
to, inasmuch as any other suitable agent may

‘be employed in lieu thereof.

What I claim as my invention 18—

1. In a rotary engine, the combination of
a casing having an exhaust—cha,mbel in com-
munication therewith, a main shaft mounted
in the casing, a wheel mounted on the shatt,
the rim of said wheel having a gra,dually-in-
creasing arc or circle extending to a point of
contact with the rim of the casing, and pro-
vided with an abutment extending inwardly
from the contacting point at an anﬂ'le and
connecting with a portwn of the rim of its
wheel whwh is of considerable less arc, there-
by providing an abrupt shoulder, a pivoted
cgate provided with two arms one lonﬂ‘er than
the other, the long arm bearing aﬂ‘amst the
rim of the wheel, aﬂd the short arm against
the casing, and means for introducing an ac-
tuating aﬂ'ent into the space between the
croteh “of the gate and one side of the abut-—
ment.

2. In a rotary engine, the combination of
a casing divided into two interior cham-

bers, &ald chambershaving exhaust-chambers

in commumcamon thmewwh a main shaft
mounted in the casing, wheels mounted on
said shafts and located, respectively, In the
chambers of the casings, the rim of each wheel

~ having a gradually-increasing arc or circle to

50

a pomt where it contacts with the rim of the

casing, and provided with an abutment ex-
tending inwardly from the contacting point
at an angle and connecting with the pmtmn
of the rim of its wheel whlch is of a consid-
erably-less arc, the abutment of each wheel

located at opposwe points of the respective |

wheels, thereby pmwdmg abrupt shouldels

-

at said oppomte points, pivoted g gates for each 55

casing-chamber, each gate pr 0V1ded with two
arms, one lonﬂ*er than the other, the long arm
bearing aﬂ‘a,mst the rim of the wheel relating
thereto, a,nd the short arm bearing agalnst
the casing, and means for alternately 11:11:10-

ducing an actuating agent into the spaces be-
tween the elotches of the gates and the sides

of the abutments.

3. In a rotary engine, the combination ot
a main casing having an exhaust-chamber
in commumc@tlon therewwh a main shaft
mounted in the casing, a wheel mounted on
the shaft, the rim of sa1d wheel being in the

form of a cam and provided with an abut-

ment connecting the highest point of the cam
with the lowest point thereof, the edge of the
abutment which faces the inlet portlon of the
casing being on an inward curve, a pivoted
gate pr ovlded with two arms one-longer than
the other, the long arm bearing against the
rim of the wheel and the short arm against
the casing, and means for introducing an ac-
tuating aﬂ*ent into the space behween the

croteh of the ogate and one side of the abut-

ment.
4. .In a rotary engine, the combination of

bo
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a casing having an exhaust-chamber in com-

munication theremth a main shaft mounted
in the casing, a wheel mounted on the shaft,
a portion of the rim of said wheel being In
the form of a true circle, and the remaining
portion of said wheel being in the form of a

spiral curve, the spiral curve continuing to
a polntb Whele it contacts with the rim of “the
casing, and provided with an abutment ex-
tending inwardly from the contacting point
at an a,nﬂ'le and connecting with the portion
of the rim which is in the form of a true cir-
cle, thereby providing an abrupt shoulder, a
pwoted gate provided with two arms, one
longer than the other, the long arm bearmﬂ
agam% the rim of the wheel and the shous
arm against the casing, and means for intro-
duemg an actuating aﬂ'ent into the space be-
tween the crotch of the gate and one side of
the abutment.

In testimony whereof I afiix my signature

in presence of two w1tnesqes

JOHN P. RUNKEL

Witnesses:
A. L. MORSELL,
ANNA V. FAUST.
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