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No, 771,245,

UNITED STATES

Patented October 4, 1904_;

PATENT OFFICE.

[EP—Y

PETER H. HENDRICKSON, OF SKIBO, MINNESOTA.

ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. (71,2435, dated October 4, 1904,
~Application filed July 7, 1904, Serial No, 215,681, (No model,)

To wll whom it may concern:

Beit known that I, Perer H. HENDRICKSON,
acitizen of the United States, residing at Skibo,
In the county of St. Louis and State of Minne-
sota, have invented a new and useful Rotary
Engine, of which the following is a specifica-
tlon. | | |

This invention relates to improvements in
rotary engines, and has for one of its objects
to provide a multiple-cylinder engine in which

the piston-wings are arranged in pairs so re-

lated that at least two of the wings shall at all
times be in position to be operated upon by
the steam or other actuating fluid, so that the

engine may be started from any point.
A further object of the invention is to pro-

vide a novel form of piston-wing and means

for moving the same outward into engagement
with the periphery of the inner wall of the
cylinder, provision being also made for per-
mitting the escape of steam from the wing-
guiding recess when the wing is being forced
iInward by means of the abutment or abut-
ments carried by the stationary cylinder.

A still further object of the invention is to
provide a novel form of valve mechanism by

means of which the engine may be stopped,

started,and itsdirection of movement changed,
as required. | -

A still further object of the invention is to
provide a steam-cut-off valve movable to cut
off the steam-supply at any point in the stroke,
and thus govern the speed and power of the
engine, as well as lessen the expense of oper-
ation by using the steam expansively during
the operation of the stroke. |

A still further object of the invention is to

provide an improved valve-operated mechan-
1sm which may be adjusted at all times and
while the engine is running at any speed in
order to change the point of cut-off.

A still further object of the invention is to
provide an improved exhaust-valve so ar-

~ranged as to have considerable lead in both

directions of rotation of the engine, and thus
permit the free escape of steam from the cyl-

inder when the valve is moved to cut off the

steam-supply.
A still further object of the invention is to
provide a novel form of automatic governing

- 1nlet ports.

means in which the positions of the cams that
control the operation of the inlet-valves may

be adjusted when the speed of the engine be-

comes at normal. |
With these and other objects in view, as will
more fully hereinafter appear, the invention
consists in the novel construction and arrange-
ment ot parts hereinafter fully described,illus-
trated in the accompanying drawings, and par-

ticularly pointed out in the appended claims, it

belng understood that various changes in the
form, proportions, size, and minor details of
the structure may be made without departing
from the spirit or sacrificing any of the ad-
vantages of the invention. |

In the accompanying drawings, Figure 1 is
an elevation of a rotary engine constructed
in accordance with the invention. Fig. 2 is
an end elevation of the same. Fig. 3 isa lon-
gitudinal sectional elevation of the engine.
Fig. 4 is a transverse sectional elevation
through one of the cylinders and the steam-
Fig. 5 is a similar view, the sec-
tion being taken through the exhaust-ports.
Fig. 6 is a sectional plan view of a portion of
the cylinder, showing the arrangement of the
valves. Fig. 7 is an elevation illustrating a
slight modification of the invention and a por-
tion of a governor for automatically regulat-
ing the speed. |

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

In the drawings there is shown a suitable
base 1, which may be of any ordinary con-
struction, and on this base or forming a part
thereof are two vertically-arranged circular
cylinders 2 and 3. Near the opposite ends of
the base are bearings 4 for the reception of a

longitudinally-disposed shatt 5, carrying two

pistons 6 and 7, that are arranged in the cyl-
inders 2 and 3, respectively.

The pistons 6 are of the drum type and are
provided with recesses for the reception of
piston-wings 8, adapted to project within the
steam-spaces 9 of the cylinder, the steam-
spaces being separated from each other by
racial abutments 10, arranged at diametric-
ally opposite points, and said abutments have
recesses for the reception of metallic packing-
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strips 11, which are forced outward from the
recess mto engagement with the periphery of
the drum. The packing-strips are held out
by pressure of steam entering through a pipe
12 to the inner portions of the recesses.
Each of the piston-wings is provided with
a stem 13, which may be of circular or other
form in cross-section, and said stems enter cor-
reSpondmOIy-shaped openings in the drum.
These openings communicate with steam-pas-

~sages 16, formed in the hub of the piston and
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adapted to be brought successively into aline-

ment with steam-inlet ports 17 and steam-ex-

haust ports 18, so that during the time the
piston 18 projected outward into the sieam-
space the passages 16 will be in communica-
tion with the steam-supply and the wings will
be held out under pressure, while during in-
ward movement of the wing, as during the
passage of abutments, the passages 16 are 1n
communication with the exhaust, sothat there
will be no danger of strain on the parts or
breakage while the piston-wings are moving
inward. The opposite edge portions of each
piston-wing are recessed, as at 20, for the re-

~ception of movable packing-blocks 21, that are

adapted to engage against the vertical walls
of the cylinder, and in the body of the wing

“is formed a steam-passage 22, by which steam
30

is conducted to a point behind the packing-
blocks in order to assist in holding such blocks
outward into engagement with the vertical
walls of said eylinder. In order to further
prevent passage of steam between the steam-
space and the shaft, the side walls of the drum
are provided with annular ribs 23 and 24, ar-
ranged, respectively, at points near the pe-
riphery and center of the drum, these ribs fit-
ting within correspondingly-shaped annular
recesses 1n the vertical walls of the cylinders.

The steam enters through two main supply-
pipes 25, passing to ports 26, formed in the
cylinder, these ports extending to opposite
sides of the cylinder, and the passage of steam
from thence to the steam-spaces being con-
trolled by two sets of valves, including re-
versing-valves 27 and cut-off valves 28. A
portion of the steam passes through pipes 29
from the steam-space to the steam-inlet port
17 adjacent to the central portion of the pis-
ton, so as to permit the entrance of the steam
forthe outward movement of the piston-wings.

The valves 27 are reversing-valves and are
mounted on stems 30, extending transversely
through thecylinder-casting, and each of such
valves i1s provided with fluid-ports having a
common outlet 31 in the direction of the steam-
spaces, this outlet being movable in order to

- place it in communication with a port 32 or a

b0

port 33, both of which communicate with a

cylmdrlcal valve-chamber 34, in which the cut-
off valve 28 1s placed, and from said chamber
lead ports 85 and 36 to the steam-spaces on
opposite sides of the abutments 10. The cut-
off valve 1s mounted on a Standal d 38, which

- at the left of the same

771,245

may be moved at any point in the stroke in

| order to cut off the supply of steam to the

steam-space, and this valve moves in the same
direction without regard to the direction oi
rotative movement of the engine.

With the parts shown in Fig. 1 steam 1s en-
tering the steam-spaces in such manner as to

permit the rotation of the engine in the di-

rection indicated by thearrow; butshould the
two reversing-valves be shifted in order to
place the port 21 in communication with the
ports or passages 33 the direction of rotation
will be reversed, and the steam will then pass
through the ports 36 to the steam-spaces.
The exhaust escapes through a pipe 45, that
is in communication with cylinder-ports 46,
arranged in much the same manner as the
steam-inlet port 26, but is of considerably
larger area in order to permit the free escape
of the steam. The ports 46 lead from valve-
chambers, in which are arranged exhaust-
valves 48, mounted on the stems 30 of the re-
versing - valves, and each of such exhaust-
valves has four outlet-ports, which may be
placed in communieation with ports 49 and
50, leading from the steam space and ports
51 and 52, that are in communication with the
exhaust-ports 46. In the present instance
with the piston-drum rotating in thedirection
indicated by the arrow the steam 1s eseaping
from the steam-spaces through the port 50 at
the right of Kig. 5 and through the port 49
figure. All of the
ports of the exhaust-valveb are of consider-
ably larger area than the cylinder-ports with
which they communicate, thus affording suf-
ficient space for the escape of steam and avoid
all danger of breakage when the engine is
brought to a sta,ndstill. The engine may be
stopped by the reversing-valves, it being
merely necessary to turn such valves until
the port 31 1s.midway between the two ports

32 and 33, at which time no steam can pass

into the eylinders. The escape of the steam
from the piston-wing-guiding recesses 1s.ac-
complished through pipes 54, leading upward
to the main exhaust-pipe 45.

On the shaft 5 are secured two cam-carry-
ing disks 57, both of which are of precisely
the same construction, and each disk has-two
sets of valve-operating cams, one set control-
line the movement of the valves while the
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engine is rotating in one direction and the
other set controlling the operation of the

“valve when the engine is rotating in the op-

posite direction. Kach set of cams comprises

“a pair of pivotally-mounted arcuate bars. 60,

that are of a length somewhat less than half
the periphery of the disks 57 and are pivoted
at one end to said disks by means of pins 61.
The two cams 60, which are operable when
the engine 1s rotating In the direction indi-
cated by the arrow are shown as.projected be-
yond the periphery of the disk, while the
two cams 60, which are inoperative when the
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engine 1s rotating in the dlI‘E:CthIl indicated,

are withdrawn to a position within the pe-
ripheral line of the disk.

The camsare guided in smt&ble slots formed

"in the pemphcry of the disk or in flanges pro-

jecting therefrom and at- that end opposite
thelr pivot-points are connected by rods or
links 64 to the approximately horizontal arms
of bell-crank levers 65, said bell-crank levers
being pivoted -at the- pomt of bifurcation to
the hubs of the disks and their approximately
radial arms being connected to arms 66, pro-
jecting from Shdablv—mcuntcd collars 67 that
rotate with the shaft 5. The collars 67 are
orooved for the reception of two-part collars
69, having projecting-pins 70, which engage
with the “slotted ends of pwctally mountcd
rocker-arms 71 71’, carried by rock-shafts 72
72', respectively, and when said rock-shafts
are turned the collars are shifted to and fro

and cause an approximately radial movement
of the valve-operating cams.

The two shafts 72 are connected bV means
of rocker-arms 74 and links 75 to a pivotally-

mounted lever 76, the upper portion of which

carries a latch- bELI 77. movable over anotched

locking-segment 78, and by manipulating this

~lever thc latch may be engaged in any one of
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the notches and the Icver locked in acjusted

position with the cams projected for any de-
sired distance. The greater the projection
of the cams the longcr will the valves be held
open, and when the cams are projected but a

‘short distance the valves will be thrown open

for a short time and the steam will be cut off
at the first portion of the stroke and operate

expansively during the remaining portion of
the stroke.

The two rock-shafts 72" are connected by a

system of rocker-arms 79 and links 80 to a

lever 81, that is provided with a locking-latch
32, movable over the segment 83, and the
operation here is substantially the same as

that before described, the extent of movement

of the lever determmmw the extent of pro-

Jection of the second set of cams and being |

used when the engine is to rotate in a dlrcc-
tion opposite to that indicated by the arrow.
At pointsadjacent to the cam-carrying disks
are arranged standards 86, having bearings
for the support of the valve- stems 38. On
the stems 38 are secured rocker-arms 90. each
of which carries at its outer end a stud 91 for

the support of a pair of cam-actuated rollers |

92, and one or other of the rollers is operated
upon by the cams carried by disk 57. Proper
a,d]ustmcnt of the cams 1nsures rotation of
the engine at any desired speed, inasmuch as
the point of cut-off may be accurately gov-

erned in accordance with the load and speed
of the engine.

At a point under the main portion of thc

“bed-plate are arranged two brackets for the

support of shafts 93, each carrying a rocker-
arm 94, and said rcckcr—arms are coupled by

3

links 95 to the lower end of a reversing-lever
96, that extends up through the bed-plate and
1S promded with the usual locking-latch 97 and
locking-segment to permit of its adjustment
1n accordance with the direction in which the
engine is to rotate. The rock-shafts 93 are
further provided with rocker-arms 99, con-
nected by links 100 to bell-crank levcls 101,
sald bell-crank levers being connected to one
of the sets of 1cvcrsing—valvc—-cmrying shafts
30, and the bell-crank levers are further con-

nected to the opposite set by rods 102 and
rocker-arms 103.

In the operation of the cut—cf" valves any
sultable mechanism may be employed for clos-
ing the valves—such, forinstance, asthe mech-
anism ordinarily cmplcvcd in a. (J01 lissengine.
In the present case each of the Valvc—stcms 38
1s shown as provided with a rocker-arm 103,
connected to a vertically-guided rod 104, that
passes through a bracket 105, carried bV the
standard 86. The lower portion of this rod is
threaded for the reception of an ad justing-nut
106, and between the nut and the bracket is a
hchcal spring 107, that is compressed during
the opening movement of the valve and serves
by expansion to move the valve to closed po-
sition when such operation i3 pcrmlttcd by
the cam.

In the construction of this engine it is ob-
vious that the cut-off-valve-controlling cams
may be placed under the control of a governor,
so as to automatically adjust the point of cut-
off In accordance with the speed of the engine
instead of having the cams positively ad] usted
by the levers 76 and 81. In such eases the
cams 60" are of the same construction as pre-
viously described, and the web or spoke por-
tion of each of the cam-carrying disks carries
a palr of arms 105, having adjustable weights
106, that are movablc outward under the in-
ﬂuence of centrifugal force, as are also the
cams. Kach of thc bars 105 1s coupled by a
rod 106 to one of the cams, and it will be ob-
served that the pivotal point of each cam and
the bar to which it is connected are arranged
oy opposite sides of the center of rotation, SO
that while the cam tends to move outward i n
ote direction under the influence of centrif-
voal force the same force will tend to move
the welght 106 outward in the opposite direc-
tion, thus to some extent balancing the force.
In crder to adjust the operation ot the gov-
ernor and to control the outward movement
of the cams, each lever carries an ad]ustablc
screw 107, that 1s connected by a spring 108
to a fixed bolt 109 on the disk. By altering
the stress of the spring the sensitiveness of thc

governor may be increased or diminished to
125

any desired extent.

H:.wmo thus described the invention, what
1S clalmed 18—

1. In a IOt&I‘Y- engine, a cyhnder a revo-
luble piston-drum mounted therein and pro-

vided with recesses that extend from the cen-
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tral hub of the drum to its periphery,-arcuate
steam-inlet ports formed at one end of the
hub and communicating with said recesses;
arcuate exhaust-ports formed at the opposite
end: of the hub and communicating with said
recesses, a steam-supply port leading through
one side of- the cylinder for communication
with one set of recesses as they pass the port
during the movement of the piston, an ex-
haust-port leading from the opposite side of
the eylinder and in communication with said
exhaust-ports, and radially-movable plston-
wings mpounted in sald recesses.

9. In a rotary engine, a cylinder, a revo-
luble piston-drum having a: wing-guiding re-

cess in communication with a steam-supply,

and a sectional piston-wing arranged in said
recess, sald wing comprising a central body
portion having passages for the steam, and
side members guided by the central portion
and adapted to engage the side walls or heads
of the cylinder.

The combination with a revoluble cylin-
der, having an annular groove, of a piston-
drum'mounted within the cylinder and having
an annular rib fitting within said groove, said
annular rib- being provided with a.- groove
forming a steam - passage, a steam-supply
pipe passing through the cylinder and com-
municating with the piston-groove as the pis-
ton rotates, said piston being provided with
a wing-guiding recess in communtication with
the groove, and a piston-wing disposed in said
recess.

4. The combination in a rotar v engline, of
a cylinder having a main steam-port, an abut—
ment carried by the cylinder, a revoluble pis-
ton: arranged within the cylinder, a valve-
chamber with which the main port communi-
cates, a reversing - valve disposed in said
chamber,. a cut-off-valve chamber, a pair of
ports leading from the reversing-valve cham-
ber to the cut-off-valve chamber, a pair of
ports-leading from the cut-off valve chamber,
one of such ports. being in communication

with the steam-space of the cylinder on one

side of the abutment, and the other leading
to the steam-space on the opposite side of the
abutment, and a cut-off valve arranged in the
mlve-chamber -

5. In arotary engine, a:cylinder having ar
abutment, a reversing-valve chamber, ports
leading from the chamber to the opposite
sides of the abutment, an exhaust-valve cham-
ber in transverse almement with the revers-
ing-valve chamber, ports leading from the re-
Versmg—valve chamber to opposite sides of the
abutment, reversing and exhaust valves
mounted 1n the respective chambers, and a
valve-stem common to both valves.

6. In arotary steam-engine, a cylinder hav-
ing an abutment, transversely-alined reverse-
valves, and exhaust-valve chambers, main
ports leading thereto, ports leading from both
chambers to the steam-space of the cylinder

a.cyl

- posed slotted

771,245

| for controlling the flow of steam from: both

sides of the abutmernt, reversing and éxhaust
valves mounted in the respective chambers,
and a stem common to both valves..

7. In a rotary engine, a cylinder having an
abutment, an exhaust-valve chamber, a palr
of ports leading to the chamber, a pair of
ports tfor pla,cmw such chamber in communi-
cation with the opposite sides of the abut-
ment, and a revoluble valve mounted in the
chamber and having ports equal in-number to
the number of ports leading to the chamber,
all of the valve-ports being of greater area
than the casing-ports.

8. The combination in a rotary engine, of
a cylinder having an abutment, a cut-off-valve
chamber, a reversing-valve chamber, a pair of
ports leading, respectively, from opposite
sides of the abutment to the cut-off-valve
chamber, a pair of ports leading between the
two chambers, and reversing and cut-off valves
in their respective chambers, said cut-off valve
having movement in one dlreutlon for con-
trolllnﬂ both sets of ports.

9. The combination in a rotary engine, of
inder, a piston, a cut-off valve, a revolu-
ble disk, valve-operating cams carried by the
disk, and means for varying the relative posi-

tions of the cams and. disk to alter the point

of cut-off of the valve.
10. The combination in a rotary engine, of
a cylinder, a piston, a cut-off valve, a revolu-

ble disk having a peripherally-disposed slot-

ted flange, cut-off-valve-operating camsin the
form of arcuate bars pivoted at one end of
the disk, and means for engaging the oppo-
site ends of said cams and adjusting the same
relatively to the disk and thereby altering the
point of cut-off of the valves.

11.. The combination in a rotary engine, of
a cylinder, a piston, a cut-off valve, a revolu-
ble disk having a peripherally-disposed slot-
ted flange, a pair of cut-off-valve-operating
cams in the form of arcuate bars pivoted at
one end to the disks and adapted to project
through the slots, means for engaging the op-

'p081te ends of the cams and adJustmO’ the

same to vary the point of cut-o , and means
for locking said cams in adjusted position.
12.- The combination in a rotary engine, of
a-cylinder, a piston, a cut-off valve, a revolu-
ble shaft, a flanged disk carried thereby and
provided with cam-guiding slots, cut-off-valve-

operating cams pivoted at one end of the disk

and adapted to project through said slots, a
sleeve slidably mounted on the shatt, radial
arms or lugs projecting from said sleeve, bell-
crank levers fulcrumed to the disk and con-
nected to said arms, and rods connecting the
opposite ends of such bell-crank levers to the
cams. |

13. The combination in g rotary engine, ot
a cylinder, a piston, a cut-off valve, a revolu-
ble shaft, a disk having a peripherally-cis-
lange, cut-off-valve-operating
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cams in-the form of arcuate bars pivoted at |

one end to the disk, and guided by the walls
of the slots, a grooved sleeve slidably mount-
ed on the shaft, radiating arms or lugs pro-
Jecting from the sleeve, bell-crank levers piv-
oted to the disk, said bell-crank levers being
pivotally connected to the arms, rods connect-
ing said bell-crank levers to the cams, and
means for adjusting and locking the collar.

14. The combination in a rotary engine, of
a cylinder, a piston, a cut-off valve, a stem car-
rying the same, a pair of rocker-arms carried
by the stem, an antifriction-roller mounted
on one of thearms, a valve-operating cam for
engaging said roller, and a spring-pressed rod
connected to the opposite rocker-arm and Serv-
Ing to retain the valve in closed position.

15. The combination with a reversible ro-
tary engine, of a cut-off valve, a stem carry-
Ing the valve, a pair of rocker-arms secured
to the stem, antifriction-rollers carried by one
ot said rocker-arms, a spring-pressed rod con-
nected to the opposite. rocker-arm, a revolu-
ble shaft, a flanged disk carried by said shaft,
a palr of sets of cut-ofl-valve-operating cams

mounted on the disk, independently-movable
sleeves carried by the shatt, and means for
connecting the sets of sleeves to the sets of
cams, whereby either set may be moved to
inoperative position, and the other set for en-
gaging one of the antifriction-rollers.

16. The combination in a rotary engine, of
a cylinder, a piston, a cut-off valve, a revolu-
ble cam-carrier, a pair of cams inthe form of
arcuate bars pivotedat oneend to the carrier,

governor - bars pivoted to the carrier, rods
connecting the cams and governor-bars in sets,

and the pivot-points of each set being dis-

posed, respectively,on the opposite sides of the
center. of rotation of the carrier, and acdjust-

able springs connecting the governor-bars to
sald cam-carrier.

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

PETER H. HENDRICKSON.

Witnesses:
(rE0. R. LAYBOURN,
LRIK CORNELL.

o

30

35

40

45




	Drawings
	Front Page
	Specification
	Claims

