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To all whom it may concern:

Be it known that I, Dantern N. Crarx, a
citizen of the United States, residing at
Albia, in the county of Monroe and State of
Iowa, have invented new and useful Im-
provements in Rotary Engines, of which the
following is a specification.

My invention relates to improvements in
rotary engines and the objects of my inven-
tion are to provide a rotary engine adapted
to be operated by the expansion of gases; a
turther object being to provide in a rotary
engine a means for expanding a gas such as
steam to its greatest volume and gain from
it a high percentage of its energy; a further
object being to provide a rotary steam en-
gine having few parts, that is simple in its
design and operation and economical in its
steam consumption ; the invention consisting
of the novel features herein illustrated, de-
scribed and claimed.

Figure 1, of the drawings, is a vertical
cross section of the device taken on the line
A, A Fig. 4.

IMig. 2 is a perspective view of one of a
set of transversely rotating disks.

Fig. 8 is a perspective view of a cvlin-
drical valve for the device.

Fig. 4 is a top view of a runner as shown
in position in the lower half of a casing.

Fig. 5 is a sectional elevation of the run-
ner and lower half of the casing as shown in
Fig. 4 taken on the line B, B Fig. 4.

Fig. 6 is a bottom view of the top half of
a casing showing a set of transversely dis-
posed disks in place.

Fig. 7 is a sectional view in elevation of

the top half of a casing as shown in Fig. 6
right side up and taken on the line C, C
Fig. 6.

Fig. 8 is a plan view; and Fig, 9 is a dia-
metrical sectional view both of a modified
form of the runner. '

In carrying out my invention a casing is
provided comprising a lower member 1 hay-
ing a central bearing 2 and an upper mem-
ber 3 having a central bore in which is fitted
a rotatable valve 4. A bonnet 5 is fitted
over the top of the bore and carties a steam
inlet conduit 6. A stem 7 fixed to the valve
4 extends upwardly through the top of the
bonnet 5 and. is provided on top of the bon-
net with a packing gland and nut 8. The
stem 7 carries an operating handle 9.

Through the top member 3 of the casing is

formed rectangular chambers 10 adapted to
be closed with = steam tight joint by plates
11 and 12, the plates carrying downwardly
extending portions fitting the rectanguiar
chambers and are formed circular at the bot-
tom as shown. The top member $ of the cas-
ing 1s provided with exhaust ports 13, 13
and on its under surface with annular rings
14, 14, they being semicircular in cross sec-
tion. : :

A shaft 15 is rotatably mounted in the
bearing 2 and carries, within the casing, a
runner 16. The runner is spaced from the
lower member of the casing all around and
has a flat top adapted to rotate against the
flat under surface of the top member 3 of
the casing. The vertical adjustment of the
runner relative to the under surface of the
top member of the casing is provided for by
a nut 17 operating against a ring 18 fixed to
the shaft 15 thus forming a step bearing.

The runner 16 is provided with a concen-
tric annular channel 19 and a second concen-
tric annular channel 20 outside of the first,
the annular channels being semi-circular in
cross section.

The annular channel 19 is provided with
two vanes 21, 21 wound from the inner edge
of the channel downwardly, across the chan-
nel and upwardly terminating at the outer
edge of the channel. the two vanes being po-
sitioned diametrically opposite each other.
The channel 20 is provided with two vanes
22, 22 disposed from the inner edge of the
channel dowawardly, across the channel and
upwardly terminating at the outer edee
thereof. The two vanes 22 are positioned
diametrically opposite to each other the in-
ner ends or beginnings of the vanes being
disposed, radially, adjacent to the outer
ends of the two vanes 21. In the surface of
the runner 16 are formed ports 23, 93 con-
necting with the channel 19 and ports 24, 24
connecting the channel 19 with the channel
20 and bypass ports 25, 25 connecting the
channe] 19, outwardly of the vanes, with the
ports 24, 24, »

Through the chambers 10 in the top mem-
ber 8 of the casing are inserted disks 26, 26,
26, 26, carried on spindles 27, the spindles
having bearings in the annular rings 14, 14
of the top member 8. The disks are of such’
diameter and so curved on their peripheries
as to fit into the semi-circular channels 19
and 20 of the runner 16. The disks also.
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carry notches 28 and 29, the notches being

adapted to fit and ride on the vanes 21, 21
and 22, 22, so that if the runner 16 were
rotated in the direction of the arrow D, Fig.
4, the vanes 21, 21 and 22, 22 would rotate
all the disks, thoze on the leit, as shown in
Tig. 1, being rotated clockise and those on
the right being rotated contra-clockwise.

The rotary valve 4 carries perforations 30
and two ports 31, 31.

" The runner 16 carries an upwardly ex-
tending ving 32 having ports 33, 33, connect-
ing the ports 81 of the valve 4 with the ports
23, 23 in the runner 16. The ring 32 has a

5 close fit about the valve 4. The outer rim

of the runner is cut away forming an ex-
haust means 84 nearly all the way around
which is in communication swith the exhaust
ports 13, 13.

In Fig. 4 the transverse disks 26 are shown
in position in dotted lines, and in Fig. 5 the
disks are shown in full, positioned within
the annular channels.

It is to be nnderstood that the disks 26
fit closely in the annular channels 19 and
20 and also fit closely to the downwardly
extending portions of the covers 11 and 12
so that an excessive by-pass of steam is pre-
vented ; the same being true of the fit of the
disks upon the spiral vanes of the runner.

In Figs.'8 and 9 is shown a modification
of the invention as disclosed in Figs. 1 to 7
inclusive. '

In this modification the disks 26, 26 oper-
ating in the channel 20 are positicned on
the quarter relative to the disks operating
in the channel 19 and the vanes 22, 22 are
disposed in the channel 20 to meet the new

" position of the disks:

The main feature of this modification is
that the mean effective pressure and the
zones and periods of expansion of the fluid
used in operating the turbine are altered and
differ from that set up in Figs. 1 to 7, and
it ‘is obvious that the disks in one channel
might be disposed variously relative to the

disks in the other channel and that the vanes’

in both channels might be formed in several
ways differently from those shown, the exact
position of the sets of disks relative to each
other and the formation of the vanes in the
channels forming no part of my present in-
vention. ' o

‘In the operation of the engine, steam is ad-
mitted from a source of supply to the conduit
6 from which it passes into the bonnet 5,
through the perforations 30 of the valve 4,
leaving the valve by the ports 31. The valve
may be rotated so that the ports 31 match
with the ports 33 of the annular ring 32
on the tunner. The steam then passes
through the ports 23 into the annular chan-
nel 19 expanding in one direction against
the vanes 21 and in the other direction
against the two disks 26 positioned in the

1,367,801

annular channel 19. The disks are rotatable
on an axis transversely of a radius of the
runner, therefore the steam under pressure
backs against the disk and pushes with the
same pressure against the spirally disposed
vanes 21 causing & rotation of the runmer
in the direction of the arrow D, Tig. 4
When the rotation has proceeded to a point
cqual to about one-half of a revolution, the
vanes 21 leave the disks and the steam which
caused the movement of the rumner then
passes out of the channel 19 through the
ports 24, 24 and into the channel 20 filling
the space between the vanes 22 and the two
disks 26 positioned within the channel 20
and exerting a pressure against the disk
and against the vanes 22 thereby rotating
the runner again ia the direction of the
arrow D. At this same period of the cycle
a new charge of steam is taken into the
channel 19 in the sane manner as the pre-
vious charge. The runner then proceeds in
its rotation to about a half revolution at
which point the vanes 22 leave the disks
which they have been rotating and the steam
charge which has been expanding within the
channel 20 passes out through the exhaust
ports 13, 18 at which time a third chavge
is taken into the chanuel 19, while the sec-
ond charge passes from the channel 19 into
the channel 20.

The vanes in the annulav channels are so
disposed as to their length and the position
of their beginnings and endings that the
notches of the disks 26 always carry oue or
both of the vanes so that the rotation of the
disk will always be positive.

he ports 83 in the ring 32 of the runner
are adapted to receive steam from the ports
31 of the valve 4 for a short instance only
in the cycle.
in entering the channel 19 immediately be-
gins to expand as the spiral vanes proceed
outwardly developing a larger volume of
space and the expansion continues until the
steam passes over to the channel 20 in which
channel the same condition of expansion
continues and at a higher rate of speed. so
that it is possible by a proper construction
of the ports to admit & volume of steam that
may, in the cycle of rotation, be expanded
down into a vacuum. : ‘
Tt is to be understood that the vanes in
the runner may be increased in number to

three or more sets in each of the annular !

channels .and also that the vanes may be
spirally disposed at a different rate of out-
ward advance from that shown or the rate
of spiral advance outwardly may be altered
throughout the length of the advance and
the transverse disks, in order to make them
steam tight, may be constructed with spring
rings on their peripheries and spring sar-
faces in_the faces of the notches to engage
the sides of the vanes that there may be
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sming surfaces embodied in the surface of
the runner to engage the unaer surface of
the top member of Lhe casing.,

The power derived from the shaft 17 may
be connected by any suitable means with
the device to be operated and it is to be
understood that the bearing carrying the
shaft may bs donomed and otherwise al-
tered in form and mesns forming a step
bearing may be chapo 1 it deemed neces-
sary: the exact form cf the casing, bear-
lILQ. vqnes and tr ansverse disks as shown
forming no part of my vregent invention.

It will of course be undferstood that in
place of steam, any other expansible fluid
such as cther, or hydrocarbon vapors may
be used.

It is obvious that various other changes
might be made in the means herein shown
and deseribed for carrying out my invention
without departing from “the spirit thereof
as claimed.

T claim:

1. In a votary engine, in combination, a
casing, a runner Lotat‘ﬂﬂv mounted in the
casing. vanes disposed spirally on the run-
ner. means in cobperative relation with the

anes and the runner for divecting the steam
unm‘aldly in a plane at right angles to the
axis of the runner by way of the spiral
vanes.

2. In a rotary engine, in combumtlon. a
casing, a runner rotata oIV mounted in the
casing.
surface of the runner, the channel being
cemi-circular in cross section, vanes svound
{’1 om the inner edge of the annular chan-

wel spirally throngh the channel ferminat-
ing at the outer edoe of the chanuel, means
eperating with the vanes in the channels for
causing Steam to flow by way of the spiral
vanes.

3. In a rotary engine, in combination, a
casing, a runner rotatably mounted in the
casing, an annular concentric channel semi-
circular in cross section formed in the sur-
face of the runner, vanes disposed spirally

a concentric annular channel in the

a

through the annular channe] and disks hav-
ing notches slidably adapted to the vanes
mounted to rotate on an axis transversely
of a radius of the runner,

4. In a rotary engine, in combination, a
casing, a runner rotatably mounted in thc
casing having a surface a(npued to rotate
un(uns’ an inner surface of the casing, a
confcnuuc annular channel formed in the
surface of the runmer, vanes disposed spi-
rally through the annular cha nnel, the chan-
nel being semi-cireular in cross sectlon, disks
having notches adapted to slidably fit upon
the vanes the disks being mounted to ro-
tate transversely of the channel and means
for admitting steam to. the runner between
the vanes and the disks.

5. In a rotary engine, in combination, a
caslng, a runner 10tfw1b1y mounted in the

casing having a surface adapted to rotate
agn inst an inner surface of the casing, a
]lnrauty of concentric annular channels
formed in the surface of the runmner, the
channels being semi-circular in cross sec-
tion, a p]umhv‘ of vanes disposed spirally
throutrh the channels, disks rotatably mount-
ed in the casing and tr‘wsvepery of the
chanrels of the runner and adapted to ro-
tate closely in the channels, the disks being
promded with recesses ’ld‘lpted to fit over
and slide upon the spiral vanes, a steam
inlet means for the engine communlmtmo
with the innermost of the channels, steam
ports” connecting each concentric chanmnel
with the channel next outwardly therefrom
whereby the steam may be expanded in zones
of larger volume and exhaust ports for the
engine.

6. In g Iot‘u'y engine, a runner compris-
ing a body member having a flat surface, a
concentric dlmulm channel formed in the
lut surface of the runner and vanes disposed

spirally through the annular channel.

T In testimony whereof I have signed my
name to this %pemﬁcatlon

DANTEL N. CLARK.
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