No. 816,784,

P, C. DAHL.
ROTARY ENGINE.

APPLICATION FILED JAN.6, 1908,

i

7\

\
N\
E\\H\‘L Sty S e,

“ta 7Y

|

ee
%fr

s 35

—

)
2
I3

o
I

e 7//////////////

|

p FS A

—/0 IS

7

Py da g 07
7

L

PATENTED APR. 3, 1906.

Wy %

74
200
P\ J
) N
£7 %
7 .
« N

2 SHEETS—SHEET 1.

i

/&

W

/6 |
!
| I I 1
i :
. J-.i-- /0 *
/O | | |
A I
it /7
I i
| | | I |
'
. Al Frler il
WITNESSES. INVENTOR

i

ATTORNEYS



 No. 816,784. ~© PATENTED APR. 3, 1906.
' P. C. DAHL. '
ROTARY ENGINE.

APPLICATION FILED JAN, 8, 1908,

2 SHEETS—SHEET 2.

P4

‘--'-l-ll' _— -

WITNESSES:

e

[INVENTOR

ATTORNEYS




10

15

20

25

4.0

45

50

53

UNITED STATES

PATENT OFFIC]

A

PETER C. DAHL, OF CLARKFIELD, MINNESOTA.
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Application filed January 6,1906. Serial No, 294,910,

To all whom tt may concermn.:

Be it known that I, PErer C. DAy, a citi-
zen of the United States, residing at Clark-
field, in the county of Yellow Medicine and
State of Minnesota, have invented a new and
usetul Rotary Engine, of which the following
18 a specification.

This invention relates to rotary engines,
and has for one of its objects to provide a
novel form of valve mechanism for control-
ling the flow of steam or other fluid, the
steam being automatically cut off after
movement of the piston through a predeter-
mined arc.

A turther object of the invention is to pro-
vide an automatic cut-off valve that is car-
ried by the piston; and in this connection a
still further object is to provide a valve that
1s actuated by the piston wing or blade of the
engine. |

A still further object of the invention is to
provide arotary engine of the eccentric-piston
type 1in which the steam or other fluid is ad-
mitted to the center of the piston and from
thence passes to the periphery of the piston
at one side of the piston wing or blade, pro-
vision being made for automatically cutting
off the flow of steam at a predetermined point
in the revolution of the piston.

A still further object of the invention is to
provide an engine that may be quickly re-
versed and may be stopped at any point.

A still further object of the invention is to
provide an engine in which the revoluble
piston-drum 1s supported on a bearing mem-
ber that is adjustable from the outside of the
cylinder in order to compensate for wear.

With these and other objects in view, as
will more fully hereinafter appear, the inven-
tion consists in certain novel features of con-
struction and arrangement of parts hereinaf-
ter Tully described, illustrated in the accom-
panying drawings, and particularly pointed
out in the appended claims, it being under-
stood that various changes in the form, pro-
portions, size, and minor details of the struc-
ture may be made without departing from
the spirit or sacrificing any of the advantages
of the invention. |

In the accompanying drawings, Figure 1 is

a sectional elevation of a rotary engine con-

structed 1 accordance with the invention.
Figs. 2 and 3 illustrate the piston-wing and
cut-ofl valve in different positions. Fig. 4 is
a vertical section of the engine on the line 4 4
of Fig. 5.

Fig. 51s a side elevation of the en- |

| gine with one of the cylinder-heads removed,

the shaft being shown in section. Tig. 6 is a
sectional view of the engine, illustrating a
slight modification in the arrangement of the
steam-port where the engine is of the non-re-
versible type. Fig. 7 is a detail perspective
view of the oscillatory cut-off valve detached.
Fig. 8 is a similar view of the piston wing or
abutment. .

Similar numerals of reference are em-
ployed to illustrate corresponding parts
throughout the several figures of the draw-
Ings.

The cylinder 10 is circular in form and is
provided with two removable heads 11 and
12, the head 12 being provided with a bear-
g -opening the axis of which is coincident
with the center of the cylinder and receives
a power-shaft 13, through which the move-
ment ot the piston may be transmitted to any
mechanism to be operated.

The opposite cylinder-head 11 is provided
with a bearing 14, the axis of which is eccen-
tric to the axis of the shaft 13, and said bear-
ing 14 receives a hollow stationary shaft 15,
that serves as a support for the revoluble pis-
ton-drum 16. That portion of the shaft 15
within the cylinder is provided with a conical
periphery that fits within a correspondingly-
tapered opening formed in the piston-drum
16, while the outer end of the shaft is thread-
ed for the reception of a nut 17, which may
be turned for the purpose of effecting end-
wise adjustment of the shaft, and thus taking
up or compensating for any wear between
the periphery of the shaft and the tapered
opening of the piston. '

The shait 15 1s hollow and at a point with-
i the piston-drum is provided with two
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ports 18 and 19, which are under the control -

of a ported valve 21, the latter being cylin-
drical in form and having a single port 22,
which may be moved into alinement with the
port 18 or the port 19, in accordance with the
direction in which the piston is to rotate.
The steam or other actuating fluid is supplied
through a pipe 23, leading into the end of the
stationary shaft 15, and through the steam-
pipe leads a valve-stem 24, that is connected
by arocker-arm 25 and link 26 to a reversing-
lever 27, that is pivoted on a bracket 28, pro-
Jecting from the cylinder, said lever serving
as a means for shifting the position of the
valve in order to bring the port 22 into aline-
ment with the port 18 or the port 19.

The periphery of the piston-drum touches
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the inner curved wall of the cylinder at one

point only, and at this point s arranged a
combined exhaust-valve and abutment 29,
that is curved transversely to correspond to
the curvature of the eylinder and fits within
a correspondingly-shaped recess in the wall

of the cylinder. This valve 29 controls the |

escape of the steam, which may flow through
an exhaust 30 or an exhaust 31, inaccordance
with the position of the valve. The valve is
connected by a link 32 to the upper end ol
the link 27, so that when the lever is moved
for the purpose of shifting the inlet-valve the
exhaust-valve will also be moved to permit

‘the escape at the proper side of the p.ston, it

being noted that the exhausts are arranged
on opposite sides, respectively, of the point
of contact of the piston-drum and cylinder.

Extending through the piston-drum from.

side to side thereof 1s a circular recess 35,
that receives a cylindrical cut-oft valve 36,
the outer edge of the valve projecting Irom
the peripheral line of the piston-drum. This
valve is provided with a longitudinal slot 37,
extending from end to end thereof and serv-
ing for the reception of the piston wing or
blade 38, the latter being arranged to move
wholly within the slot when the drum as-
sumes the position shown in Fig. 1. At one
end of the piston wing or blade 1s an arm 40,
that forms an integral connection between
the blade or wing and the shaft 13, said arm
40 being arranged to slide through a slot ex-
tendine diametrically of the valve 36.

The valve 36 is provided with two ports 42
and 43, disposed, respectively, on opposite
sides of the slot 37 and extending completely
through said valve, the outer end of the slots
opening on opposite sides of the piston-wing
and one serving for the admission of steam
when the drum is to rotate in one direction
and the other for the admission of steam
when the drum is rotated in the opposite di-
rection.

In the piston-drum 1s a steam-port 44, ar-
ranged radially with respect to the axis of the
hollow shaft 15 and extending from the ta-
pered bore of the drum to the wall of the
valve-recess 35. The opposite ends of the
drum are provided with packing-rings 45,
and suitable packing-strips 46 are introduced
at the opposite sides of the piston wing or
blade, packing being also introduced at other
points where it may be desired to prevent the
leakage of the actuating fluad.

With the parts adjusted to the position
shown in Fig. 1 the steam 1s cut ofl until as
the piston rotates the port 44 1s brought into
alinement with the port 19, and then move-
ment being transmitted to the piston wing or
blade oscillates the automatic cut-off valve
36 until the port 42 1s brought into alinement
with the port 44, whereupon the steam or
other fluid passes through the port 22 of the
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cylinder, the piston-wing being acted upon
and forced to travel in the direction indicated
by the arrow in Ifig. 2 until the parts move to
the position shown in Fig. 3, where the valve
is so moved that the supply of actuating fluid

is cut off, and the movement of the‘ piston

is continued through the expansive force ol
the fluid. The exhaust escapes through the
port 30.

When the piston is rotated in the opposite
direction, the lever is adjusted until its latch-
bolt 50 enters the notch 51. This turns the
valve 21 until the port 22 of the valve 1s 1n
allnement with the port 18, while the ex-
haust-valve i1s moved to release the port 30
and open port 31. The fluid then will flow
through the port 44 of the valve as the piston
rotates in the opposite direction, and the flow
of fluid will be cut off in the same manner as
previously described after the piston has ro-
tated a predetermined distance.

In the construction shown in Iig. 6 the
valve 36 may be omitted and the piston-drum
provided with a single port 54, through which
the steam is allowed to flow, the piston in this
case being arranged for rotation in but one di-
rection.

1 claim—

1. In a rotary engine, a cylinder, a revolu-
ble piston-drum arranged therein, a hollow
stationary shatt around which the drum re-
volves, a port leading through the shatt, a
cut-off valve carried by the piston, there be-
ing a drum-port leading from the shaft to the
cut-off valve, and a piston-wing operatively
connected to said valve. '

2. In a rotary engine, the combination

with a cylinder, of a revoluble piston-drum
arranged therein, a hollow stationary shaft
around which the drum revolves, a port lead-
ing through the shaft, a drum-port movable
into alinement with the shaft - port as the
drum rotates, a cut-oft
port movable into alinement with the drum-
port, and a piston wing or blade for actuating
such valve.

3. The combination in a rotary engine, of a
cylinder, a stationary shaft eccentric to said
cylinder, a piston - drum mounted on the
shaft, a steam-port formed i the shaft, a
port formed in the drum and arranged to
communicate with the shaft-port as the drum
revolves, an oscillatory cut-off valve carried
by the drum and having a port movable into
alinement with such drum-port, and a piston

wing or blade mounted for movement con-

centric with the cylinder and extending
throtigh said valve.

4., In a rotary engine, the combination
with a cylinder, of a hollow stationary shaft
eccentric to the cylinder and provided with a
pair of ports, a valve arranged within the
shaft and movable to open one and close the
other port in accordance with the direction of

65 valved port 19, port 44, and port 42 to the | rotation of the engine, a piston-drum mount-
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ed on the shaft and having a port which |

passes the shaft-ports as the drum revolves,
and an oscillatory cut-off valve having a cen-
tral slot, a piston wing or blade mounted for

movemnent, concentric with the cylinder and’

extending through the drum and into the
slot of the valve, whereby oscillatory move-
ment 1s 1mparted to the valve as the drum ro-
tates, and a pair of ports extending through
sald valve and movable into alinement with
the drum-port. |

5. The combination in a rotary engine, of a
cylinder, a power-shaft extending through
one head of the cylinder, the axis of the shaft
being coincident with the axis of the cylin-
der, a hollow stationary shaft carried by the
opposite head of the cylinder and forming a
steam-inlet, said shaft having a port, a piston-
drum mounted on the stationary shaft and
having a port, and a piston wing or blade
carried by the power-shaft and extending
through a slot in the drum.

3

6. The combination in a rotary engine, of a

cylinder having a pair of exhaust-ports, a

revoluble piston-drum eccentric to the cylin-
der and engaging the inner circular wall of
the cylinder at a point between the two ex-
haust-ports, a slidable valve curved to follow
the contour of the wall of the cylinder and
movable to open one or other of the exhaust-
ports, an oscillatory cut-off valve arranged
within the drum, a steam - supply leading
within the drum, a port for placing the steam-
supply In communication with the cut-off
valve, and a piston-wing movable with the
cut-off valve and mounted for rotative move-
ment concentric with the cylinder.

In testimony that I claim the foregoing as
my own 1 have hereto affixed my signature in
the presence of two witnesses.

PETER C. DAHL.

Witnesses:

JorN LARSON,
A. N. KoiseT
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