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Application filed July 6, 1908.

To all whom it may concern:

Be it known that we, Oror Srarr and
Wiozasr Lagrsox, citizens of the United
States, residing at Lothrop, in the county of
Missoula and State of Montana, have in-
vented certain new and useful Improvements
in Rotary Engines, of which the following
is a specification. )

Qur invention relates to rotary engines,
and more particularly to that class of rotary
engines wherein a pair of rotors is pro-
vided, which have radially movable blades
contacting with the inner face of an exte-
rior cylinder or casing, these blades being
retracted as the blade reaches an abutment
fixed to the outer casing, this abutment be-
ing provided on each face with means for
the outlet and inlet of steam or other motive
fluid, one of the cylinders being connected
to the other, so that one cylinder acts as a
low pressure cylinder while the other acts as
a high pressure cylinder, the motive fluid
being conducted from the low pressure cyl-
inder to the high pressure cylinder.

The objects of our invention are to pro-
vide a motor of this character, wherein the
parts shall be relatively simple, wherein the
blades shall be positively actuated to with-
draw them from engagement with the abut-
ment, and further to provide a valve mech-
anism therefor, whereby the rotors may be
operated in either direction at will, and the
inflow of the motive fluid be cut off at any
desired point.

The invention consists in the arrangement
of parts and details of construction set forth
in the accompanying specification and par-
ticularly stated in the claims appended.

For a full understanding of the inventicn
and the merits thereof, and to acquire a
knowledge of the details of construction,
reference is te be had to the following de-
scription and accompanying drawings, in
which:

Figure 1 is a perspective view of our im-
proved engine; Ifig. 2 is a transverse verti-
cal section of the same; Fig. 3 is a sectional
view on the line 3—38 of Fig. 2; Fig. 4 is a
view showing the connection of the outer
eccentric ring to the inner, this view being a
fragmentary section; Fig. 5 is a longitudinal
horizontal section of the valve casing shown
in Fig. 2; Fig. 6 is a section on the line
6—6 of Fig. 2; Fig. 7 is a section on the line
7—7 of Fig.2; Fig. 8 is a section on the line
8—8 of Fig. 2; Fig. 9 is a fragmentary en-
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larged section of the edge of one of the rotor

casings and the rotor showing the channel
therethrough, the section being taken on

‘line 9—9 of Fig.10; Fig.10is a fragmentary

section of the rotor casing showing the abut-
ment, the inlet and outlet ports therein, the
packing strip movable therethrough, and a

-portion of the rotor passing the abutment;

I'ig. 11 is a perspective view of one of the
rotors detached from the casing and partly
broken away, and one of the blades being en-
tirely removed ; Fig. 12 is a face view of the
rotor detached, the shaft and the eccentric
hub whereby the blade rings are actuated
being shown in section; and, Fig. 13 is a
perspective view of the packing plate.

Corresponding and like parts are referred
to in the following description and indicated
in all the views of the drawings by the same
reference characters.

In the drawings, 2 designates a base of
any suitable character, adapted to support
the low and high pressure cylinders of the
engine.

A designates, generally, the casing of the
high pressure cylinder, and B the casing
of the low pressure cylinder. These casings
are cylindrical and are each made in two
parts 3 and 4. The lower part 4 has the
outwardly extending base flanges 5 whereby
it is attached to the base 2, and is also pro-
vided with the outwardly extending flanges
6’ at its upper end. The upper portion 3 of
each casing is also formed with outwardly

- extending flanges 6 which are complemen-

tary to the flanges 6’, and thereby the upper
portion of the casing may be attached to the
lower. Both of the casings A and B are
made precisely alike. The interior face of
each casing is circumferentially channeled,
as at AX as shown in Fig. 9, thereby pro-
viding one-half of the piston space of the
engine, the other half of the piston space
being formed by a circumferential channel
in the periphery of the rotor. A central
shaft 25 passes through both of the casings
and is supported at its ends in pillow blocks
7 having thereon any ordinary journal bear-
ings. The rotors are mounted upon this
shaft. These pillow blocks 7 are arranged
adjacent to the outer faces of the casings.
Between the two casings, A and B are lo-
cated the upwardly extending pillow blocks
8 and 9 which support the transversely ex-
tending journal bearing 10 of any desired

construction and provided with a cap 11
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held in place by bolts, as usual in journal
box construction. The outer and inner ends
of each of the casings are closed each by a
pair of pivoted plates, those plates covering
the outer ends of the casings being desig-
nated 12, while those closing the inner ends
of the casings are designated 15. These are
pivoted at their lower ends, as at 12’ on each
side of the pillow block 7, so that they may
be opened in order to permit the rotors to be
examined or repaired. Suitable packing is,
of course, placed between the inner faces of
the closing plates and the ends of the cas-
mgs A and B. These covering plates are
preferably held in place by stud bolts 13.
The covering plates are each cut-away so as
to fit closely over the pillow blocks. The
covering plates 15 fit closely over the jour-
nal bearing 10 and its cap, and the cap is
cut-away, as at 117 to receive the inner
edges of the covering plates. The upper
ends of these plates are provided with ears
16 through which a bolt passes, whereby the
plates may be drawn together.

The shaft 25, at its ends, beyond the jour-
nal bearing 10, is reduced, and the reduced
ends are supported, as before stated, in bear-
ings mounted upon the pillowblocks 7. The
rotors for the two casings A and B are desig-
nated 28. Both of these rotors are pre-
cisely the same (except as to size and piston
space), and hence the description of one will
suffice for the other.

Referring now to Figs. 9, 11 and 12 it will
be seen that each rotor consists of a disk
having on its outer edge the laterally pro-
jecting annular flange 30. The periphery
of the rotor is formed with a circumferen-
tial channel 31 which registers with the
channel Ax formed in the inside face of the
casing. At diametrically opposite points
the circumferential wall of the rotor is ra-
dially slitted, as at 32, the face of the flange
30 being recessed, as at 82’ on each side of
this slit. Mounted in each slit 32 are ‘the
opposed packing strips 85 which are at-
tached to a carrying plate 84, as shown in
Tig. 18, this plate fitting in the recess 32’
previously referred to, and being held in
place by screws or other suitable means.
The packing strips 83 are spaced from -each
other sufficiently to permit a piston blade to
reciprocate through the periphery of the ro-
tor, and yet not permit a passage of steam
from the exterior of the rotor into the in-
terior thereof. In c¢ther words, these pack-
ing strips act as stuffing boxes for the piston
blades. The inner face of the rotor disk is
radially grooved, as at 37, to receive the

edges of the piston blades 38 and 39, as seen
in Fig. 11. These grooves form guides for

the piston blades in their cutward and in-
ward movement.

Each of the piston blades 38 and 39 is of
the same character. They are rounded at

1,047,323

their outer ends to fit the rounded channel
A* formed in the inside face of the rotor
casing and the blades ave slightly narrower
than the peripheral flange 30 of the rotor.
The inner end of each of the blades is offset
from the outer end so as to form a guiding
extension 40 which is received in a space 41
between the two guiding blocks 42 which

_project from the inner face of the rotor. It

will be understood that the extension 40 of
the blade has free and sliding movement be-
tween guiding blecks 42, so that the blade
is perfectly free to move radially in the
source of its travel.

To the inner ends of each of the blades
38 and 39 is attached an eccentric strap or
ring, these being respectively designated by
the numerals 45 and 46. The ring 46 is at-
tached to the blade 38 and the ring 45 to
the biade 39, and the rings are precisely
similar to each other, except that the ring
46 is less in diameter than the other ring 45
and fits therein. The inner ring 46 is pro-
vided with a pawl 46* engaging in a recess
45* in the ring 45, and thus both of the rings
will rotate as one in either direction and yet
be separably removable when desired, it be-
ing only necessary to disengage the pawl 462
from this recess to disengage the rings from
each other. Rigidly attached to but formed
in part with the pillow block 7 and project-
ing from the inside face thereof into the
interior of the rotor, is a fixed hollow hub
47 which is eccentric to the shaft 25. This
hub forms practically an eccentric with
which the rings 45 and 46 co-act, the rings
45 and 46 being placed within the hollow
eccentric formed by the hub 47. In order to
permit the easy removal and adjustment of
the rings 45 and 46, this eccentric is prefer-
ably formed in two parts or sections 47 and
472, these two parts or sections being formed
with mating flanges at their ends and con-
nected together by screws or in any other
suitable manner, so that the covering part
47 may be easily removed from 472 The in-
terior face of the eccentric is annularly re-
cessed, as at 47° to receive an annular flange
45" on the ring 45. The ring 45 is thus
locked in place until the removable section
47> ig removed. The outer face of the inner
ring 46 and the inner face of the outer ring
are slightly beveled, as shown in Fig. 2, so
that the inner 1ing cannot move outward un-
less the outer ring 1s removed. This eccen-
tric extends downward and hence it will be
seen that the blades 38 and 39 will be drawn
inward as each moves upward toward the
abutment 50, and will be then gradually pro-
jected outward as it moves downward on the
other side away from the abutment 50.

The shaft 25 passes through the ring 46
and is eccentrically set with relation to the
rings and the eccentric. The inner-ends of
the rings 45 and 46 are not in the same
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plane with the inside faces of the piston
blades and hence the blades are connected
to the rings by inwardly projecting ears 48.
It will be plain that upon a rotation of the

. rotor upon the eccentric 47, the blades will

be drawn inward and then forced outward,
this inward movement of each of the blades
oceurring at a certain point before it reaches
the abutment 50 and the outward movement
oceurring after the blades have moved be-
yond this abutment.

At its uppermost portion, the rotor cas-
ing A, on its inside face, is provided with
the abutment 50 which is cast on or other-
wise attached to the inside face of the upper
section of the rotor casing. This abutment
50 forms the means whereby the steam is
admitted to the casing and exhausted there-
from. The abutment at its ends is beveled,
as at 51, and an inlet passage 52 extends
inward through the shell of the casing A
and through to one beveled end face of the
abutment, while an exhaust passage 53 also
extends through the shell and opens upon
the opposed beveled face of the abutment.
This abutment is rounded on its lower face
so as to fit the channel 31. Thus, steam
which is admitted through the passage 52
or inlet port of the rotor, will pass entirely
around the channel of the rotor and will
pass out through the exhaust port or pas-
sage 53. In order to provide means for
preventing any possible leakage of steam
through the abutment or past the same, even
at the time when the piston blade is pass-
ing the abutment, we provide the packing
strip or plate 54 which is carried in a re-
cess 55 in the middle of the abutment and
in the wall of the casing. This packing
plate is rounded on its lower edge to fit
the channel, and its upper end is reduced,
as at 36, and passes upward to the exterior
of the casing. A eoil spring 57 surrounds
the reduced end 56 and acts normally to
force the packing strip downward. The re-
siliency of the spring can be so adjusted as
to force the packing plate inward to a
oreater or less degree. The recess 57 is
closed by a plate 57 through which the
veduced end 56 of the abutment projects.
The edge of the packing plate should fit
the channel in the rotor with sufficient tight-
ness to prevent any passage of steam from
one side of the abutment to the other, even
when the piston blades are passing the abut-
ment, but at the same time it should inter-
fere as little as possible with the free rota-
tion of the rotor.

In order to provide for a proper move-
ment of the blades permitting them to pass
the abutment 30 and to contact with the
walls of the casing as scon as possible after
they have passed the abutment, a peculiar
eccentric relation exists between the rotor
casing and the eccentric which moves the

o

blades. This relation is shown in Fig. 3.
It will be seen from this figure that the
inner face of the steam channel formed in
the casings A or B, is not a true circle con-
centric tc the shaft 25, but that it is
ellipsoidal, having a major diameter longer
than its minor diameter by the depth of the
abutment 50. The lower portion of this
ellipse, from the peints z—s2’, is concentric
with the eccentric 47, and hence, the ends of
the blades will contact with the inner face
of the steam channel or cylinder, as it may
be called, from one point 2 to the other
point ¢ around the Jower half of the casing.
From the point 2/, however, to the abut-
ment 50, the blades will be gradually re-
tracted by the eccentric 47 and will take a
path indicated by the dotted lines @, this
path being concentric to the eccentric 47.
The blades will therefore be fully retracted
at the point where they meet the abutment
50, and from there to the point z will gradu-
ally be projected -until at the point 2z they
will come in full contact with the face of
the steam channel. Hence, the steam admis-
sion is so regulated .that it occurs at the
time that the blade is brought in contact
with the face of the channel at the point 2
or #’, depending upon the direction of mo-
tion of the rotor. As soon as the blade has
reached the point z,steam will enter through
the inlet passage 52 between the piston blade
and the end of the abutment, and the
blade will be forced forward in its rotation
until such time as it reaches and passes the
outlet opening 53. When this occurs, the
stearn behind the blade will be exhausted,
this steam being in turn forced out of the
piston space by the next following blade.
While we have shown two blades upon the
rotor, we wish it understood that we may
use as many blades as desired, two being
shown merely for illustrative purposes.

In order to suitably pack the rotor and
prevent the escape of steam at the junction
of the rotor with the incasing cylinder, we
bevel each face of the rotor, as at 58, and
place within the rotor casing on each side
thereof the packing rings 59, as shown in
Figs. 2 and 9. Each packing ring, as shown
particularly in Fig. 9, has a beveled inner
face fitting the beveled edge 58 of the rotor.
The packing is held from any rotation with
the rotor by any suitable means attaching it
to the adjacent covering plates or the casing.

As before stated, our invention compre-
hends the provision of a high pressure cyl-
inder from which the exhaust steam shall be
carried to a low pressure cylinder. The
steam space formed by the channels A* and
31 in the low pressure cylinder and roter is
of larger area than the like steam space in
the rotor and casing A, so as to provide for
the expansion of the steam in passing from
the high pressure to the low pressure cylin-
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4

der. The high pressure cylinder A has the
two ports or passages 52 and 53. The low
pressure cylinder also has two ports corre-
sponding to the ports 52 and 53. Tach of

- the ports 52 and 53 are provided with the

upstanding pipe connections 52° and 537,
while the two ports of the cylinder B have
the upstanding pipe connections 72" and 73/,
which lead to a valve chest 75. This valve
chest consists of a cylindrical casing closed
at its ends, one of the ends, however, being
provided with a stuffing box 76 for the pas-
sage of ‘the spindle 77 of a rotary valve
which is designated generically 80. Formed
in one piece with the cylindrical valve chest
75 are the opposed longitudinally extending
chambers 78 and 79, these chambers forming
conducting passages leading from the for-
ward end of the valve chest to the rear end
thereof, or in other words, forming by-
passes. The ends of the chamber .78 is con-
nected to the inlet pipe 52" and 72" of the
casings A and B. Each of the chambers is
divided at its middle by a septum into two
parts or chambers 81 and 82. These cham-
bers on each side of the valve chest commu-
nicate with the interior thereof by the ports
83 and 84. The valve chest itself has an in-
let opening at 85 from which a pipe 86
passes to any suitable source of steam or
motor fluid supply. This inlet opening is
at one end of the valve chest, while an outlet
or exhaust opening 87 is located at the other
end of the valve chest and connects with an
exhaust pipe 88 which leads therefrom to
any suitable location. The valve 80 is cylin-
drical in cross section. It is provided with
a head 90 at each end which fits the bore of
the valve chest. The middle of the valve is
provided with an outstanding flange or wall
91 which contacts with the valve chest at the
middle thereof and intermediate between the
inlet and exhaust ports of the valve chest
which lead to the chambers 81, 83, 82 and 84.
The valve is thus divided into two parts «
and 0, the part ¢ acting as the valve for cut-
ting off and admitting steam to the casing
A, while the part o admits and cuts off the
steam to the casing B. The valve is cut
away on each side in the form of a segment
of a cylinder so that the valve practically
forms a two-way valve, permitting, when
the valve is in one position, the inlet of
steam at the inlet cpening 85 te the chest,
and the inlet of steam through the port into
the chamber 81, from whence it will pass by
the pipe 52 to the inlet port of the casing.
The exhaust steam from the casing A will
pass up the outlet pipe 53" into the opposite
side chamber 79 of the valve chest. From
this chamber, it will pass through the port
into the valve chest, and from thence will
pass through a diagonal passage 89 cut
through the middle wall 91 of the valve and
into the compartment 0 therein. From

1,047,328

“thence, it will pass by the port into the cham-

ber 83, thence by the pipe 72" to the inlet
port of the cylinder casing B, thence around
the rotor, out through the outlet port of the
cylinder casing, up through the pipe 727,
into the chamber 84, from said chamber into
the rear end of the valve chest and out
through the exhaust port 80 to the ex-
haust 87.

It will be seen that if the valve 80 were
not oscillated within the chamber, the steam
would be delivered against the blades dur-
ing nearly the whole of every revolution
and until the blade has passed the abutment,
There would be therefore no means of cut-
ting off the steam, and the steam would not
act expansively. It is therefore necessary
to provide some means of oscillating the
valve 80 so that it will open the port leading
to the inlet of the rotor casings, and after
a proper time cut off these inlet openings
or cut off the main inlet to the valve chest,
though preferably the former is the case, as
this permits the valve chest to be used as a
reservoir for steam. For the purpose of os-
cillating the valve 80, we provide the end
of the stem 77 with the transverse arm 100.
One end of this arm is pivotally connected
to a link 101 which is bent outward and then
extends downward over the end of the shaft
25, the link being slotted or bifurcated, as
at 102, for this purpose so as to fit over the
shaft. The other extremity of the arm 100
is also provided with a pivoted link 103
which extends almost directly downward
and is likewise slotted at its end, as at 104,
to fit around the shaft.
these links are spaced sufficiently far apart
to accommodate between them a double cam
105. - This cam, on one lateral half of its
periphery, is formed with the cam projec-
tions 106 and on the other half with the al-
ternately placed cam projections 107. Each-
of the links is provided with the inwardly
projecting pintles 108 upon which are piv-
oted the rollers 109 adapted to contact with
the cam projections on that particular side
of the cam when the links are so moved. as
to bring one or the other of the rollers
against the face of the cam. This cam is
fast upon the shaft 25 and as it rotates, the
link whose roller is in contact with its face,
will be reciprocated. In order to draw the
rollers on the links into contact with the
faces of the cam, we prolong one of the
links, as at 110. This passes through the bi-
farcated end of a lever 111 which 1s pivoted
upon a support 112 so as to be held in any
desired adjustment thereon. The extension
110 of the link 101 is surrounded on either
side of the lever 111 by coil springs 113, 114.
These elastically hold the link in engage-
ment with the lever 111. Thus, the link
will move up or down with the lever, as the
lever is actuated, but the springs 114 will
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hold the roller of the link 101 in contact
with its cam face, while the spring 113 will
hold the roller of the link 103 in contact
with this face of the cam so that when the
cam projections have passed, the rollers will
drop into the space between the projections.
Thus, when either of the links is drawn
downward, the valve spindle will be rota-
tably reciprocated,thus oscillating the valve.

The purpose of the two sets of links and
the two sets of cam faces is of course in or-
der to provide for a reversal of the engine,
whereby the steam may be reversely directed
to the course of travel previously stated.
In this case, the former outlet ports become
the inlet ports, and vice versa. This is se-
cured by operating the lever 111 so as to
force one of the links out of engaging posi-
tion with the cam, and force the other link
into such engaging position. This rocks the
arm 100 and turns the valve within the valve
chest so that it connects, in one position, the
inlet port with the port which was before
the outlet port of the valve or of that par-
ticular chamber, and what was before the
inlet port,now becomes the outlet port there-
for, this reversal of the valve of course act-
ing, as just stated, to direct the motive fluid
through the engine in a reverse direction to
that previously described, as far as regards
the individual votor. Of course the motive
fluid passes first to the high pressure cylin-
der and then to the low pressure cylinder,
and no reversal in this instance takes place.

It may sometimes happen that the rotor
will stop upon the cut-off, and if this is the
case, it would be practically impossible to
start the engine without turning the rotor
past the abutment. Under these circum-
stances, provision must be made for direct-
ing the motive fluid into the other side of
the rotor casing so as to force the blades
past the abutment. It is for this purpose
that we provide a cylindrical valve chest
120 which has the port 121 communicating
with the inlet end of the valve chest 75 and
with the opposed outlet ports 122 which lead
by passages 128 to conductor passages 78
and 79 vespectively. Mounted within the
chamber 120, is the rotatable two-way valve
124 which, in one position connects the inlet
passage 121 with the end of the outlet 123,
and in the other position connects it with the
cther of the outlet ports. _

The operation of our invention will be
obvious from what has gone before. Steam
entering the valve chest is directed into the
high pressure rotor casing upon the inlet
side thereof, and after a blade has passed
the inlet port. The steam forced inte this
space between the periphery of the rotor and
the inner face of the rotor casing, will act
against the piston blade to rotate the rotor.
After it has rotated a sufficient distance, the
valve gear will cut off the flow of steam to

s

the rotor, and the steam will thenceforth act

expansively until it has reached the outlet

port. Upon reaching the outlet port, the
steam will be forced outward and into the
forward portion of the valve chest, and will
be carried through the valve and into the
lateral passage. From thence, it will pass
into the inlet side of the rotor casing B. In
this casing, it will act expansively and un-
der low pressure upon the blades, in pre-
cisely the same manner that it acted in the
former case, and will travel around until it
reaches an exhaust pert, from which it will
be forced off and carried out through the
exhaust pipe. The period of cut-off may of
course be varied by varying the stroke of
"the arm 100 or of the cam motion which
operates said arm. We do not wish to be
limited to any particular manner of oscil-
lating the valve or of changing the amount
of cut-off of said valve. When it is desired
to reverse the engine, it is only necessary to
move the lever 111 so as to throw the other
link into engagement with the cam, and thus
turn the valve 80 from ome position to a
diametrically opposite position, as before
described. ‘

Having thus described the invention, what
is claimed as new is:—

1. In a rotary engine, a rotor casing, a
votor shaft, a rotor on the shaft disposed
within the casing, radially movable blades
on the rotor, an annular eccentric on the
inner face of the rotor casing made in sec-
tions, and a plurality of rings fitting one
within the other and disposed within said
annular eccentric, means for engaging said
rings with each other for movement to-
gether, and connections from each radially
movable blade to one of said rings.

2. In a rotary engine, an outer casing, an
abutment on the interior face of the casing,
a rotor shaft extending through the casing,
a rotor on the shaft, a radially shiftable
blade mounted on the rotor and projecting
toward the inner face of the rotor casing,
guides on the rotor in which said blade
moves, a fixed annular eccentric surround-
ing the shaft and extending toward the
rotor, and a ring disposed within the eccen-
tric and connected to said blade.

3. In a rotary engine, an outer casing hav-
ing a channel formed in its inner face, an
abutment projecting into said channel, a
rotor shaft passing through the casing, a
rotor open on one end and mounted on the
shaft and having a slot in its periphery,
said rotor having a channel extending
around its circumference complementary to
the channel in the casing, a radially shift-
able blade mounted within the rotor and ex-
tending out through the slotted periphery
thereof, a fixed annular sectional eccentric
surrounding the shaft and projecting into

the hollow interior of the rotor, a ring dis-
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posed within the eccentric to which said
blade is connected, guides on the interior
of the rotor for guiding said blade in its
radial movement, and means for admitting
steam to the channel on one side of the abut-
ment and exhausting the steam from the
channel on the other side thereof.

4. A rotary engine including a high pres-
sure casing and a Jlow pressure casing, a
shaft passing through both of said casings,
roters mounted on said shaft and located
one in each of the casings, said rotors being
channeled upon their* periphery, radially
movable blades carried by each rotor and ex-
tending into the channel, a fixed eccentric
located adjacent to each rotor,connections be-
tween the eccentrics and blades whereby the
latter may be readily moved upon the rota-
tion of the rotor, an abutment located in
each casing and extending down into the
channel of the rotor, each of said abutments
having an inlet port located on one end
thereof and an outlet port on the other, a
valve casing extending transversely over the
two casings, a rotatable cylindrical valve
mounted in the valve casing, said valve being
solid at its middle and cut away on each side
of the middle solid portion, a steam inlet
pipe leading into the upper portion of the
valve casing, opposed longitudinally extend-
ing conducting pipes mounted parallel to
the main valve casing and having openings
in their sides leading into the main valve
casing on each side of the centrally solid
portion of the valve, a septum crossing said
conducting pipes in the middle thereof and
dividing the pipes in two portions, and pipes
leading from each end of the conducting
pipes to the ports on each end of the abuit-
ments in the high and low pressure casings.

5. In a rotary engine, a rotor comprising
a disk-like body having a laterally project-
ing peripheral annular flange extending at
right angles to the face of the rotor, said
flange being slotted transversely, a shaft on
which the rotor is mounted, radially movable
blades carried within the rotor and extend-
ing out through said slots in the flange, a
casing surrounding the rotor, a fixed eccen-
tric surrounding the shaft but non-rotatable
therewith and projecting through the open
side of the rotor, means for operatively en-
gaging the fixed eccentric with the blades to
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shift the latter radially as the rotor rotates,
and removable plates closing the side of the
casing and embracing the base of the fixed
eccentric.

6. In a rotary engine, a rotor comprising
a disk-like body having a laterally pro-
jecting peripheral flange, said rotor being
open on one side, said flange being slotted
at a plurality of points, the outer face of
the flange forming the periphery of the vo-
tor being channeled, a shaft on which the
rotor i1s mounted, radially movable blades
carried within the rotor and extending out
through the slots in the flange, a casing sur-
rounding the rotor and formed with an abut-
ment extending down into the channeled
face of the rotor, said abutment being pro-
vided with ports opening on one side there-
of, a fixed annular eccentric surrcunding
the shaft of the rotor but non-rotatable
therewith -and projecting into the hollow
interior of the rotor, rotatable members op-
eratively engaging with the eccentric and
shifted radially by said eccentric, said mem-
bers being operatively attached to the blades,
and removable plates closing the side of the
casing with which the edge of the periph-
eral flange of the rotor contacts, said plates
when closed embracing the fixed eccentric.

7. In a rotary engine, a rotor comprising
a disk-like body having a laterally project-
ing peripheral flange, said rotor being open
on one side, said flange being slotted at a
plurality of points, a shaft on which the ro-
tor is mounted, radially movable blades car-
ried within the rotor and extending out
through the slots in said flange, a casing sur-
rounding the rotor and provided with an
abutment formed with inlet ports on each
side thereof, a fixed annular eccentric suv-
rounding the shaft and projecting into the
hollow interior of the rotor, a plurality of
rings disposed one within another and lo-
cated within the annular eccentric and shift-
able thereby, said rings each being connected
with a -corresponding blade on the rotor.

In testimony whereof we affix our signa-
tures in presence of two witnesses.

OLOF STAFE. [1.s.]
WILLIAM LARSON. J[r.s.]
Witnesses:
H. H. Moug,

R. J. Browx.

Copier: of this patent may be obtained for five cents éach, by addressing the “ Commissioner of Pafents,
‘Washington, D. C.”
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