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To «ll wrhone it may concern:

Be it known that 1, Morrrs Evcese Foo-
LEL, a citizen of the Lmtul States, residing
at Tagus. in the county of Ward dn(l State of
North Dakota, have invented a new and use-
ful Rotary Engine, of which the following is
a specitication.

lln\ ivention relates to rotary engines of
that general type in which radially-arranged
piston-wings are carrvied by a revoluble L)l
inder and are acted upon intermittently by
volumes of Huid under pressure, the fluid ex-
panding between the wings and abutiments,
which are unlocked at mtm\ah and follow
the course of the piston-wings, to be again
locked in advance of the ddmxaslon of another
volume of Huid.

The principal object of the invention is to
provide a votary engine of simple construc-
tion in which provision is made for locking

and releasing the movable abutments at pre--

determined intervals, for controlling the fow
of steam or other ﬂmd by means of a cut-oft
valve that may be readily adjusted when the
engine is to be reversed, (md further, to pro-
vide a novel form of governor for COHtIO“IDO
the speed of the engine.

With these and other objects in view, as
will morve fully hereinafter appear, the in-
vention consists in certain novel features of
construction and arrangement of parts, here-
mafter fully deseribed, illustrated in the ac-
cotpany ing drawings, an(] particularly point-
ed out in the appended claims, it being un-
derstood that various changes in the form,
proportions, size, and minor details of tlw
structure may be made without dopaltmo
from the spirit or sacrilicing any of the ad-
vantages of the invention.

In the accompanying drawings, Figure 1is
a longitudinal sectional elevation of a rotary
engine constructed in accordance with the in-
vention.  Fig. 2 Is a transverse sectional ele-
vation ot the same on the line 2 2 of Fig. 1.
Fig. 3 ix a detail plan view of a portion of
the (\'limlv . Fig. 4 is an end elevation of a
portion of the c\lmdm showing more par-
ticularly the means tor tmnsmlttmg move-
ment to the governor and for locking the
movable abutments in position. Fig. 5 is a
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detail sectional view illustrating the means
employed for adjusting the position of the
cut-off valve.  Fig. 6 is a detail sectional view
illustrating the mechanism for adjusting the
position of. the contact-roller of the cut-off

valve with relation to its actuating-cam. Fig.
7 is a detail sectional view on the line T T of

Fig. 1, illustrating the valve for controlling
the exhaust.

Similar numerals of reference are employved
to indicate corresponding parts throughout
the several figures of the drawings.

Theengine is provided with asuitable frame,
which in the present instance includes a pair
of standards 10 and 11, the upper portions of
which serve as supports for a horizontally-
disposed tubular shaft 12, which is frmly
locked in place and held from both revoluble
and longitudinal movement. One end of this
hollow shaft communicates with a steam-sup-
ply pipe 13, while the opposite end serves as
an cxhaust, the hollow interior of the shaft
being divided into two chambers by a trans-
versely -disposed partition 15. Mounted on
the shaft are two eylinder-heads 16 and 17,
that preferably are provided with suitable
stutﬁng-bows surrounding the shaft. These
eylinder-heads carry two radially -arranged
abutments 13, and the perimeters of the heads
serve as supports for a revoluble eylinder 19,
which may, it necessary, serve as a belt-wheel
for the transmission of the power. The cyl-
inder 19 carvies two radially-arranged wings
20, that are rigidly secured to the eylinder
and extend inward into contact with the pe-
riphery of the hollow shaft 12. 1t will be
observed that the ahutmcnts 18 are rigidly
secured to the cylinder-heads, but are tree
from the cylinder and shaft, w lnle the wings
20 are rigidly secured to the evlinder, but ave
free fromthe eylinder-heads and shaft.  Lead-
ing from the steam end of the shaft to the
interior of the cylinder are two sets of ports
22 and 23, that are under the control of a slid-
able cut-off valve 24, having two ports 25,
which may be placed in alinement with either
set of said ports, depending on the direction
in which the engine is to rotate. The shaft

24 1s eylindrical in form and is provided with
a hollow stem 26, extending out through a
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suitable stuffing-box 27 in the end of the shaft,
and to this stem is connected an angularly-
bent operating member 28, one arm of which
is extended over a portion of the periphery
of the cylinder and carries a pin or antifric-
tion-roller 29, to be engaged by one or other
of a pair of operating-cams 30 and 31 in ac-
cordance with the direction in which the en-
gine is to rotate. The operating member 28
extends through a guiding-block 32, that is
arranged in an arcuate guide 33, formed at
the upper end of an arm 84, carried by the
standard 10, and with this block engages a
pair of adjusting-screws 35, which may be
turned in order to adjust the position of the
valve-operating member in a direction cir-
cumferentially of the cylinder in order that
the ports 25 of the valve may be moved into
alinement with either the ports 22 or the
ports 23.  The horizontal arm of the operat-
ing member is further provided with a guid-
ing-slot 86, in which is arranged a block 37,
that may be adjusted in a direction parallel
with the axis of the shaft 12 by means of a
serew 38. This block serves as a support for
the pin or roller 29, and by turning the screw
88 said pin or roller may be adjusted into op-
erable relation with either the cam 30 or the
cam 31, and the adjustment, furthermore,
may be utilized for the purpose of control-
ling the time of cut-off of the valve and the
quantity of steam admitted to the cylinder
under normal conditions.

To the eylinder-head 16 is secured a disk
40, and to the head 17 is secured a disk 41, these
disks being of the same diameter and each
being provided with a pair of diametrically-
opposed flanges 42, with which may engage
locking-levers 43. Thelevers 43 are pivoted
in small brackets 44 and are normally pressed
upward to engage with the disk-notches by
means of helical compression-springs 45, so
that the cylinder-heads and the abutments 18,
carried thereby, may be locked in place. On
the periphery of the cylinder are cams 46,
which at the proper time engage with the arms
48 and move the free ends of the same out of
the notches 45, so that the cylinder-heads and
abutments are free for movement, as herein-
after described.

Arranged within the cut-off valve 24 is a
governor-valve 48 in the form of a hollow cyl-
inder having suitable ports 49. The outer
end of this valve is secured to a governor-
stem 50, that passes through the hollow stem
96 of the cut-off valve, and at its opposite end
is provided with a flanged head or collar 51,
engaged by the inner ends of weighted levers
52, that are carried by a revoluble bracket 53,
that is mounted in bearings in a suitable stand-
ard 54, the stem being movable in the direc-
tion of its length through said bracket. To
the inner end of the bracket is secured asheave

or pulley 55, that is connected by a belt 56 to
a pulley 57 on one end ot a horizontally-dis- !
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posed shaft 58. The shaft 58 carries a pinion
59, which intermeshes with a gear 60, carried
by the cylinder 19. 1If the speed of the en-
gine increases above the normal, the counter-
weighted ends of the lever 52 will move out-
ward and the movement will be transmitted
to the governor valve-stem 50, causing the
same to move inward and reducing the effect-
ive area of the ports 47. If the speed is be-
low the normal, the governor-arms will be
moved inward by a spring 61 and the ports
will be opened to allow more steam to pass
to the cylinder.

In the exhaust end of the hollow shaft 12
are arranged two diametrically-opposed ex-
haust-ports 62 of a width greater than the
width of the inner end of each abutment 18,
and when the abutments are locked in posi-
tion they will stand immediately over said
ports, so that a portion of the port will be
exposed at each side of the abutment. The
surface of the shaft is recessed, forming two
seats 68 for the reception of valves 64 in the
torm of curved metallic strips, that are se-
cured to arms 65, the latter being secured to
a shaft 66, that may extend out to the end of
the hollow shaft 12. The valves 64 may be
operated either antomatically or by hand, and
on the passage of the abutments in either di-
rection the valves will be moved in the same
direction and will close that portion of the
exhaust-port between the abutment and the
piston-wing that is receding from the abut-
ment, while the exhaust-port is open on the
side facing the approaching piston-wing to
permit the escape of steam in advance of said
wing.

In addition to the cams 80 and 31 the pe-
riphery of the cylinder is also provided with
cams 68 for momentary engagement with the
roller 29 in order to etfect a quick opening of
the valve and allow a small quantity of steam
to enter the cylinder for the purpose of mov-
ing the abutments. After each valve-open-
ing operation a spring or springs 70 serve to
return the valve to closed position.

In the operation of the engine, the parts be-
ing in the position shown in Fig. 2, the abut-
ments 18 are locked and the ports 23 are active
steam-ports, while the ports 22 are blanked.
Steam admitted through the ports 23 will
cause the wings 20, together with the cylin-
der, to travel in the direction of the arrow
until the cams 46 on the periphery of the cyl-
inder engage the locking-levers 43 and move
the same out of engagement with the notches
49. The abutments are then free to move,
and they will be traveled in the same direc-
tion as the piston-wings by the ‘small quan-
tity of steam between the wings and abut-
ments and partly by the frictional engage-
ment of the inner wall of the cylinder with
the outer ends of said abutments until the
parts arrive in such position that the abut-
ment 18 is to the left of a port 23 and the
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wing 20 is to the right of said port, both the | mittently-revoluble abutments carried by the

abutment and wing moving in the same di-
rection. The cam 68 then makes momentary
engagement with the roller 29, and the valve
is qquickly opened to allow a small quantity of
steam to enter the cylinder, and this volume
of steam in expanding between the compara-
tively light abutment and the heavier piston-
wing will move the abutment quickly through
the remaining portion of its stroke or until
it is again engaged and locked by the lever 43.

Having thos described the invention, what
is claimed 1s -

L. In a votary engine, a cylinder, revoluble
wings carried theveby, eylinder-heads, inter-
mittently-revoluble abutments carried by the
heads, and means tor locking the heads in po-
sition.

2. [na rotary engine, a evlinder, a station-
ary shaft, intermittently-revoluble eylinder-
heads mounted on the shatt and serving as
supports for the cylinder, means tfor locking
the piston-heads in place, intermittently-revo-
luble abutments carried by the eylinder-heads,
and revoluble wings earvied by the eylinder.

3. Ina rotary engine, the combination with
astationary shaty, of intermittently-revoluble
eylinder-heads mounted thereon, means for
locking the cylinder-heads in position. inter-
mittently-revoluble abutments secured to the
cylinder-heads, a cylinder supported by the
heads, wings carried by said eyvlinder and ex-
tending inward to the periphery of the shatt,
and means carried by the cylinder for unlock-
ing sald heads.

4. The combination in a rotary engine, of a
stationary shaft, channeled for the admittance
of exhaust of fluid under pressure, a pair of
cylinder-heads mounted on said shaft, means
for locking said cylinder-heads from rota-
tive movement, intermittently revoluble abut-
ments carvied by the cylinder-heads, a cylin-
der earried by the heads, wings secured to the
evlinderand extending inward to the periph-
ery of the shaft, and means carried by thecyl-
inder for unlocking the heads.

5. The combination in a rotary engine, of a
stationary hollow shaft divided by a partition
into steam inlet and exhaust spaces, ports
leading through the hollow shaft, a hollow cy-
lindrical cut-off valve revolubly adjustable to
present its ports in alinement with the shaft-
ports, eylinder-heads mounted loosely on the
shaft, means for locking said eylinder-heads in
place, intermittently-revoluble abutments car-
ried by the eylinder-heads, a eylinder mounted
on the heads, wings carvied by the eylinderand
extending inward to the periphery of the shatt,
and cams earried by sald eylinder for actuat-
ing the cut-off valve.

6. The combination in a rotary engine, of a
hollow stationary shaft divided into steam in-
let and exhaust spaces, eylinder-heads mount-
ed on said shaft, means for locking said cyl-
inder-heads from rotative movement, inter-

|

cylinder-heads, a cylinder mounted on said
heads, wings carried by the cylinder and ex-
tending inward to the periphery of the shaft,
ports leading from the interior of the shaft
to the cylinder, a hollow cylindrical cut-oft
valve arranged within the steam-inlet space,
means for adjusting said valve circumferen-
tially in accordance with the direction in which
the engine is to be rotated, an arm secured to
the valve, and cams arranged on the eylinder
and adapted to engage said arm.

7. The combination in a rotary engine, of a
hollow stationary shaft divided by a partition
into steam inlet and exhaust spaces, intermit-
tently-revoluble eylinder-heads carried by the
shatt, means for locking said eylinder-heads
in position, intermittently - revoluble abut-
ments carried by the heads, a evlinder mount-
ed on said heads, wings carricd by the ¢ylin-
der and extending inward to the periphery of
the shaft, a pair of sets of steam-inlet ports
leading through the hollow shaft, a hollow
eyvlindrical cut-off valve having a single set
of ports, a stem carrying the valve, an angu-
larly -bent stem-carrying member, a guide
through which one arm of said member ex-
tends, means for adjusting said guide to effect
civcumferential adjustment of the valve, and
ralve-operating cams carried by the cylinder.

8. The combination in a rotary engine, of a
hollow stationary shaft divided into steam in-
let and exhaust spaces, intermittently-revolu-
ble eylinder-heads mounted on the shatt, means
for locking said heads from movement, in-
termittently-revoluble abutments carried by
the heads, a cylinder mounted on said heads,
wings secured to the heads and extending to
the periphery of the shaft, steam-inlet ports
leading through the shatt, a hollow cylindrical
cut-off valve in the steam-inlet space, a stem
connected to said valve, an operating-arm se-
cured to the stem and extending over a por-
tion of the periphery of the cylinder, a pin
orantifriction-roller adjustable longitudinally
of said arm, and a pair of cams carried by the
periphery of the cylinder, and with either of
which the pin or antifriction-roller may be
adjusted for engagement.

9. The combination in a rotary engine, ot a
hollow shaft, a fluid- pressure-supply pipe
connected thereto, cylinder-lieads mounted
on the shaft, means for locking said eylin-
der-heads trom rotative movement, intermit-
tently-revoluble abutments earried by the cyl-
inder-heads, a eylinder mounted on the heads,
wings secured to the cylinder and extended
inward to the periphery of the shaft, a cut-
oft valve arranged within the shaft, means for
operating the cut-off valve, a governor-valve
arranged within the cut-off valve, telescopic-
ally-disposed stems carrying the two valves,
and a centrifugal governor connected to the
stem of the governor-valve.

10. The combination in a rotary engine, of a
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hollow shaft, a steam-inlet pipe connected
thereto, cylinder-heads mounted on the shatt,
means tor locking the cylinder-heads from ro-
tative movement, intermittently-revoluble
abutments carried by the cylinder-heads, a
cylinder mounted on the heads, wings carried
by the cylinder and extending inward to the
periphery of the shaft, a cut-off valve ar-
ranged within the hollow shaft, means for op-
erating the cut-off valve, a hollow cylindrical
governor-valve arranged within the cut-off
valve, telescopic stems carrying said valves,
a centritugal governor connected to the stem
of the governor-valyve, an annular rack car-
ried by one of the cylinder-heads, a pinion
intermeshing with said rack, a shatft carrying
the pinion, a pulley mounted on the shaft, a
governor-pulley, and a belting connecting be-
tween the two pulleys.

11. The combination in a rotary engine, of a
hollow shaft, a central partition arranged
therein and dividing the shaft into steam in-
let and exhaust spaces, cylinder-heads mount-
ed on said shaft, notched disks secured to the
heads, pivotally-mounted spring-actuated le-
vers engaging in said notches, and locking
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the heads from movement, intermittently-rev-
oluble abutments carried by the heads, a cyl-

i inder mounted on said heads, means secured

to the eylinder and extended inward to the
periphery of the shaft, cams arranged on the
periphery of the cylinder and adapted to en-
gage the locking-levers, a cut-off valve in the
steam-inlet space of the shaft, and cams car-
ried by the cylinder and adapted to actuate
said cut-off valve.

19. The combination in a rotary engine, of a
cylinder, piston-wings carried thereby, ahol-
low shaft provided with steam-exhaust ports,
the outer face of the shaft being recessed,
exhaust-valves arranged in the recesses and
connected for mutual movement, abutments
adapted to engage and move said valves, and
cylinder-heads carrying said abutments.

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

MORRIS EUGENE FULLER.
Witnesses:

M. C. Egan,
A. P. NELSON.




