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To all whom it may concern:
Be 1t known that I, STURGEON KERSHNER,

- of Blue Hill, in the county of Webster and
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State of Nebraska, have invented a new and
Improved Rotary Engine, of which thefollow-
ing i1s a full, clear, and exact description.

This invention relates to engines of the ro-
tary type using steam or other fluid as a mo-
tive agent.

The object of my invention is to provide
novel details of construction for an engine of
the indicated type which will afford a high
degree of operative efficiency by the consump-

tion of the motive agent in an economical |

manner, a further object being to provide an
engine of the indicated character with means
for the i1nstant reversion of motion in the
working parts of the engine, as occasion may
require.

‘'he Iinvention con51sts in the novel con-

struction and combination of parts, asis here- |

inafterdescribed,and de
clalms.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

Ifigure 1 is a sectional side view of the 1m-
proved engine substantially on the line 1 1 in
IFig. 2 1s a sectional plan view es-
sentially on the line 2 21in Fig. 1. Fig.3is a

nedin the appended

transverse sectional view of interior details

substantially on the line 3 8 in Fig. 1, and
If1g. 4 1s a transverse sectional view substan-
tially on the line 4 4 in Fig. 1.

In the drawings illustrating an embodiment
of my invention, 10 indicates the engine-cyl-
inder, having a base 11, whereon it is main-
talned in an upright position when erected
for service.

The true circular bore of the eylinder 10 is
closed steam-tight at each side of said cylin-
der by the attached sicdle plates or heads 12,
as indicated in Fig. 2.

The heads 12 are centrally perforated for

the reception of the shaft 13, which is revo-
lubly engaged therewith, and upon said shaft
a circular piston-block 14 is secured.

The piston-block 14 is peripherally a true
cylinder and has a steam-tight running en-
gagement with the bore of the cylinder10, and
the true parallel end walls of the piston-block

- are also adapted to work steam-tight in con-
tact with the inner surface of the cylinder-.

heads 12 near their peripheries.

In the circumferential wall of the piston-
block 14 two essentially semicircular chan-
nels a are formed, and said channels, that are
lat-bottomed and have perpendicular side
walls, lie near opposite ends of the piston-
block at opposite sides of the central shaft 13,
as indicated in Figs. 1 and 2 by full and dot-
ted lines, it bemﬂ* of advantage to make the
channels ¢ of an equal depth *hrou ghout their
length.

At one side of the circumferential wall of
the case or cylinder 10 a steam-chest b is
tormed or secured, and the inner surface of
said chest in its general confour conforms
with and becomes a portion of the circular
bore of the cylinder.

The outer surface of the chest b may be ren-
dered flat and vertical, as shown in Fig. 1, and
at a suitable point the body of the “chest is
periorated for the introduction and attach-
ment therein of one end of the steam-conduit
pipe 1.

The live-steam pipe 15, that is to be ex-

| tended to any source of steam-supp]y, (not

shown,) is advantageously infroduced at or
near the transverse center of the chest b and
1s so removed from the ends of the latter that

twosimilar transversely-disposed steam-ducts

¢ ¢, in the form of channels, may be produced
in the body of the chest, one at each side of
the steam-pipe 15, respectively above and be-
low said pipe, as shown in Fig. 4.

The ducts ¢ ¢’ are connected by a vertical
channel ¢, which is intersected by the perfo-
ration wherein the live-steam pipe 15 is intro-
duced, so that steam from said pipe may pass
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thmufrh the channel d into either or both of

the transverse ducts ¢ ¢/, if unobstructed.
To control the influx of steam or other mo-

tive agent into the ducts ¢ ¢’ and thence into

the channels a, as will be further e'?;plamed

the similar pair of gate-valves ¢ ¢’ are pro-
vided.

The gate-valves e ¢’ are introduced steam-
tight throucrh suitably-formed apertures in
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the body of the chest b, and at their outer

ends, which project suflclently from the ex-
terior wall of the chest, said valves are piv-

| oted upon the inner ends of two rockable le-
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vers 16 162, which are pivoted intermediately
of their extremities upon posts 17, whereby
said levers are adapted to move the gate-
valves toward or from the piston-block 14, be-
tween the channels a, at which points the pe-
riphery of said block is continuously circular.

Between the gate-valvese ¢’ and at each side
of the steam-duct d two orifices are formed in
the body of the chest b for the slidable inser-
tion therein of the similar abutment-bars 19,
that project steam-tight therethrough.

A post 19 projects from the chest b to afford
support for two rocking arms 20, said post be-
ing placed between the abutment-bars 13, 80
that therocking arms, which are pivoted upon

opposite sides of the post, at its outer end

and near their longitudinal centers, may with
their outer end portions embrace the outer
ends of the abutment-bars and be pivoted
thereto, as shown in Figs. 1 and 2.

The abutment-bars 18 are so spaced apart
that theirinner ends will freely enter respec-

tive channels a, which they come opposite to

when the piston-block 14 is revolved.

To enable the free entrance and exit of the
ends of the abutment-bars18in and from the
semicircular channels a, each extremity of
each channel is provided withineclines @', that

are at the sides of the channel, the latter end-

ing at each termination of the same in a ver-
tical shoulder «?, that is located between the
slopes or inclines a’, as shown in Iigs. 1 and 2.

It will be evident that if the parts are cor-
rectly proportioned one of the abutment-bars
18 may be seated upon the flat bottom of the
channel it is adapted to enter by sliding down
the inclines or slopes ¢¢', while the other abut-
ment-bar is moved outwardly on account of
the contact of its inner end with the circum-
ferential wall of the piston-block between the
ends of the channel ¢ it will occupy, when the
said Dblock is rotatably moved a half-revolu-
tion in either direction.

To facilitate the easy movement of the bars
18 toward and from the piston-block 14, the
joints where the rocking arms 20 are pivoted

to said bars may have pivot-holes therein

slightly elongated, as represented in Kig. 2,
which will avoid a cramping action of parts
and permit the bars 138 to move freely in par-
allel planes.

On the side of the cylinder 10 oppositely
from the chest b two exhaust-steam pipes 21
are inserted in perforations in the cylinder-
wall, said pipes being positioned in the same
plane near the transverse center of the eylin-
der, as shown in Figs. 2 and 3.

The inner end of each of the exhaust-pipes
21 communicates with a fransverse recess ¢,
said recesses being formed on the inside of
the wall of the ¢ylinder and have such length
as will permit them to have communication
with each channel ¢ when the piston-block 14

is rotated.

Between the spaced transverse ducts or re-
cesses g two abutment-pars 22 are positioned,
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into the vertical steam-duct .

tight manner with suitably - shaped orifices
formed in the wall of the cylinder 10. |

The abutment-bars 22 at their outer ends
are pivoted between rocking bars 23, that at
their longitudinal centers are pivoted upon a
post 24, which laterally projects from the eyl-
inder 10.

The abutment-bars 22 are so spaced apart
as to allow their inner extremities to freely
enter the channels ¢, which they are opposite,
and the construction of the pivot-joints be-
tween the rocking bars 23 and the abutment-

“bars is such as will facilitate the free move-

ment of the latter in parallel planes.
The abutment-bars 22 are so arranged with
regard to the opposite abutment-bars 13 that

when one bar 22 is in one of the steamways

or channels ¢ the abutment-bar 18, that is di-
rectly opposite said bar 22,will be moved out-
ward by reason of its riding upon the convex
face of the piston-block between theshoulders
a? of the steamways ¢, and as the piston-block
is rotated the relative positions of the oppo-
site abutment-bars 18 22 are reversed in al-
ternate order. |

Tor convenience in designating the blank
sections 14*, that are circumferential portions
of the piston-block 14, intervening the ends of

the steamways a, said blank parts may be

termed ‘““cams,” as in effect they have the
function of cams to periodically actuate the
abutment-bars 18 and 22. |

In operation steam or other motive agent
is introduced through the live-steam pipe 15
If the piston-
block 14 is to rotate in the direction of the
arrow x in Fig. 1, then the lower gate-valve
¢ is closed by moving it inwardly, as repre-
sented in said figure, while the upper gate-
valve e is slid outwardly. This described ad-
justment of the gate-valves e ¢’ causes in-
ducted steam to pass up through the duct d
into the upper transverse steam-duct ¢ and
thence into each circumferential steamway a
as the piston-block is rotatably moved by
pressure of steam. It will be seen that the
abutment-bar 1S, thatis occupying the steam-
way a, as shown in Figs. 1 and 2, at the right-
hand side of the piston-block 14, aiffords an
abutmentforlive steam that enters the steam-

“way above said abutment-bar and presses on

the adjacent shoulder a° so as to revolve the
piston-block in the direction of the arrow .
When the rotatable movement of the piston-
block 14 causes the lowermost shoulder a?,
that is the lower terminal of the steamway «,
(shown in Fig. 2,) to pass the abutment-bar
18, that has occupied said steamway, then the
cam 14, which follows the steamway men-
tioned, will raise the said abutment-bar and
rock the other abutment-bar 18 down into
the remaining steamway ¢, which at this in-

stant has been brought into position for such

an engagement of the abutment-bar there-
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with. Obviously the inducted live steam will -

now continue the rotatable movement of the

said bars being slidably engaged 1n a steam- | piston-block in the direction of the arrow z,




N

10

I5

20

30

35

30

45

50

602,456

and the shaft 15, with the pulley 13* thereon, |

will be continuously revolved for actuation
of other machinery, as may be desired. As
the channels or steamways ¢ have an equal
depth throughout their length, as shown by
full and dotted lines in Fig. 1, it will be evi-
dent that the area of steam-pressme on the
abutments 18 22 will be alike throughout the
revolutions of the piston-block 14 and the
power developed Dy %team-pressure on sald
abutments will be uniform in useful effect.
The abutment - bars 22 are automatically
changed in position in nnison with the move-
ments of the abutment-bars 18, and said bars
22 alternately becomeabutmentsin the steam-
ways ¢ to insure the complete expulsion of
exhaust-steam from each steamway as the
piston-block 14 rotates in the direction indi-
cated by the arrow z. If it is desired to
change the direction of rotary motion of the
piston-block 14, shaft 13, and pulley 13*, the
upper gate-valve ¢ 1s closed and the lower
gate-valve ¢’ is opened. This will cause the
pressure of steam or other motive agent en-
tering the channels ¢ to be exerted upon the
lowermost sides of the abutment-bars 18 al-
ternately, and thus press the shoulders a? of
the channels ¢ to effect a revolution of the
piston-block 14 in the direction indicated by
arrow 7/ in Kig. 1.

Y hile steam of high pressure is preferred
as a motive agent, it is evident that com-
pressed air, gas, or water may be used under
pressure to eifect a movement of working
parts of the engine.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. Inarotary engine, the combination with
a circularly-bored cylinder and a rotatably-
supported cylindric piston-block therein, said
piston-block having spaced circumferential
channels extending partially around the pis-
ton-block at opposite sides thereof, said chan-
nels being of an equal depth throughout their
length of abutment-bars adapted to work
through the side of the cylinder, and alfer-
nately enter and leave the circumferential
channels of the piston-block, as specified.

2. In arotary engine, the combination with
a circularly-bored cylinder having an inlet at
one side and an exhaust at the opposite gside,
and abutment-bars pivoted on rocking bars,

sald latter bars pivoted on a projection from |

said eylinder, the inner ends of the abutment-
bars working through apertures in the ¢ylin-
der or chest the1eon of a cylindrical piston-
block peripherally and laterally engaging the
bore of the cylinder and the heads thel eon,
said piston-bloeck having spaced peripheral
channels extending partly around the piston-
block at the opposite sides thereof, said chan-
nels having each a sloped terminal wall at
each end thereof and adapted to alternately
receive the inner ends of the slidable abut-
ment-bars, substantially as specified.

3. Inarotary engine, the combination with
a cylinder, a shaft rotatable centrally therein,
a piston-block secured on the shait and pe-
ripherally engaging the bore of the cylinder,
sald block having twospaced peripheral chan-
nels extending on opposite sides of the block
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partially around the same, and concentric on

their bottoms with the axis of the shaft, each
channel ending in an incline at each end, thus
leaving cam formations intervening the ends
of the channels, of two abutment-bars engag-
ing their inner ends with the channels alter-
nately, and slidable in the side of the cylin-
der, said bars being supported to reciprocate
at their outer ends, an inlet supply-pipe for
motive agent at one side of the cylinder, and
an exhaust at the opposite side thereof, as
specified.

4. Ina rotaryengine, the combination with
a cylinder, a center shaft rotatable therein,
a piston-block secured on said shaft, periph-
erally engaging the bore of the cylinder, said
block having two spaced peripheral channels
extending on opposite sides of the block and
partially around the same, leaving cam for-
mationsintervening between ends of the chan-
nels, of two abutment-bars at each side of
the eylinder, slidable in the walls thereof, and
having their inner ends alternately engaged
with the channels, both pairs of abutment-

bars being supported to reciprocate at their

outer ends, an inlet-pipe for motive agent at
one side of the cylinder, two exhaust-pipes
at the opposite side of said eylinder, and two
spaced gate-valves adapted to control the di-
rection OE rotation had by the p1st011 bloek
and center shaft, as specified.

STURGEON KERSHNER.

Witnesses:
WM. A. GARRISON,
W. W. HiGGINS.
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