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To all whom it may concerw:

Be it known that I, Ruporra KLANN, a
citizen of the United States residing at Chi-
cago, in the county of Cook and Stete of Illi-
nois, have invented certain new and useful
Improvements in Rotary KEngines; and 1do
hereby declare that the followmg is a full,
clear, and exact description of the 111V6I1t1011,
euoh as will enable others skilled in the art
to which it appertains to make and use the
same. S

- My invention relates particularly to that
of rotary engines which are oper-

blades forming intersections between the ad-
mission and exhaust port, thereby dividing
the intervening space into several chambers.
Owing to the fact that the power is obtained
by the impact of fluid-pressure,such as steam
or compressed gas, upon omne or more piston

blades or vanes, this engine resembles a tur-

bine in the above particular. On the other
hand, 1t contains all the elements of a rotary
engine.

The novel features of it consists princi-
pally in the fact that perlpherel plston-va,nes
have been omitted.

Instead of resorting to the above constric-
tion I have adopted a piston-spool contriv-
ance which divides the steam-space between
admission and exhaust ports into several
chambers without creating undue pressure or
friction upon the inner surface of the cylin-
der-shell. In so doing the contrivance re-
ceives the full benefit of the steam impact,
and owing to the fact that the piston-vanes
are firmly journaled in the center of the re-
volving part undue pressure against the in-
ner surface of the cylinder-shell 1s avoided.

Another very important point of superi-
ority In my invention 1s in the fact that the
impact and the expansion of the steam can-

not act retroversally against the direction of

the rotary movement, for the reason that only
one of the surfaces d1V1dmg the active steam-
chamber is movable, while the other isrigidly
connected with the Ste,tlonery shell.

My invention further consists in the novel
construction and combinations of parts here-

inafter described, and illustrated in the aC-

companying drewmgs in which—

Figure 1 1s a complete sectional longitudi-
nal elevetlon through the machine, showing
the revolving part with the shafts therem as
well as the journals and stufling-boxes. Flg

2 is a cross-sectional elevation showing the i and 217, which form part. of the shell a. The.

,plston—spool partly in section.
plan view of the same piston-spool, showing
the relative position of the passage- notches.
Fig.
through the revolving body. Fig. 6 is the
sectional cross-elevation through the same.
body; and Figs. 7 and 8 represent, respec-
tively,
. The shell @ is made in two halves , being pro-
vided with flanges 1 and 2, as shown in Kig. 7,
langed together by means of bolts
3. There are two steam-admission and two

exhaust pipes, one of each for eeoh half of the
‘machine, Kig. 8.

which are

.of the machine.
flanges.

tend through

! oomplete steam—space and the method of di-

viding 1t. Fig. 3 is a horizontal view of the

Fig. 4 is a

5 1s a sectional longitudinal elevation

the exterlor ront and side view.

The steam-admission pipes are designated

4 and 4’ and the exhaust-pipes 5 and 5.

Referring to Ifig. 1, @ again shows the shell
"1 and 2 are the respective

Axle 11 passes through the

The piston-spool consists of four

17, by means of which i1t 1s secured with the

threaded end of the shank. The upturned

rims of piston-disks 15 and 15’ extend through

steam-space 7, touching the inner surtace of

ahd
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6 and 6" are screw-plugs which ex-
flanges 1 and 2 into the steam-

space 7 formmg a stationary partition there-
1n, be_mg set by set-nuts 8 and 8 and packed
';on both sides of cones 9 and 9/, which extend
into the steam-space, by suitable steam-pack-
ing 10 and 10’.
center of the revolving part, its axis being.
located end for end in the center of steam-:
space 7. Upon axle 11 piston-spool 12 is
rotatably fitted, while. the axle is held sta-
tionary with the center core 13 by shoulder-
pieces 14 and 14/, which are tightly screwed
upon the axle and secured with 1t, so as to pre-
~vent its turning. Piston-spool 12 1s so fitted -
‘withrelation tothe center corel3 and shoulder- -
pieces 14 and 14’ as to revolve freely around
axle 11.
parts—namely, the spool-shank 12, two
bowl-shaped piston-disks 15 and 15’
-bevel-gear 16, which latter forms one "solid
part, Wlth the shank and. piston-disk 15. Pis-
ton-disk 15" is provided with a tapped hub.
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the shell ¢ in a line Vertloel thereto and di-

vide steam-space 7 into several chambers, as
The center core 13 revolves.

shown in Fig. 2.

in the direction indicated by arrows. It is

provided with two separate Shefts 18 and 18/,
Fig. 1, which are fastened thereto by key 19
- and pms 20.

These shafts have one com-
mon axis and are journaled in journals 21
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- escape of steam at the outer énd of the jour-

IO

“the arrows.

nals is prevented by suitable stufling-boxes
22. A driving-pulley 23 is keyed to shaft 18’
outwardly of shell @. Piston-spool 12 is

made to revolve around axle 11 whenever
the center core 13 revolves in the direction of

This 1s accomplished by its
gear connection with stationary bevel-gear
24, which is loosely fitted upon shaft 18
and keyed into the journal part 21’ of shell a
by key 24/, so that it becomes stationary
therewith. The rotary movement of the pis-
ton-spool 1s required in order to provide a
passage through the upturned piston-disk
rim 15 and 15’ for the stationary screw-plugs
6 and 6" whenever the said piston-disk rim
reaches the location of the screw-plugs

)
- which occurs four times during every revolu-

20

tion of the center core 13. Passage in the
piston-rim 15 and 15’ 1s provided by notches
25, one of which 1s cut into each rim. Pis-
ton-spool 12 1s so geared with the stationary
bevel-gear 24 as to revolve twice around its

7 axle 11 during each revolution of the center
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core 13, and notches 25 are so located that
they will appear in steam-space 7 as soon as
the point of location of each screw-plug is
reached, thereby allowing the latter’s pas-
As soon as the respective points have
been passed the solid part of the piston-disk
rim again enters the steam-space, forming a
steam-abutment therein, while the notch. dis-
appears within center core 13. It will thus
be seen that two separate and distinet move-
ments occur, each of which has its axis in a
plane which is at a right angle to the other.

It 1s possible so to pack the crown of each
disk-rim as to entirely avoid steam-leakage

from one steam-chamber into the otheror into
the exhaust. Bothendsof the piston-spool—

that 1s, piston-disk 15, with its bevel-gear

16, and piston-disk 15/, with its hub 17—
are of the same weight in order to balance as

‘much as possible the centrifugal force, which

acts upon the piston-spool when the center
core revolves at a high speed, thereby pre-
venting uneven friction at the respective
ends of the spool. Each notch must pro-

~vide passage for each screw-plug twice.
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It follows that during the length of travel of
the center core 13, which length must corre-
spond with the diameter of the piston-disks
at the point where connection with the inner
surface of shell @ is established, the piston-
spool 12 must make one half-revolution
around 1ts axle 11. e
- In I1g. 2 the position of the piston-disks
1s shown to fully divide the steam-space at
two points on each side of the shell. Assoon
as steam 1s turned on the impact of same
strikes the upper right-hand shoulder of pis-
ton-disk rim 15" and at the same time the
lower left-hand shoulder of piston-disk rim
15 and revolves the complete center body
around 1ts axis in the plane of shafts 18 18,

826,670

By the time that each opposite shoulder of
the piston-disk rims 15 15’ has reached the
statlonary screw-plug 6 6’ piston-spool 12
has been sufficiently rotated around its axis

1n the plane of axle 11 by its gear connection 7o

with stationary bevel-gear 24 as to move its
notch 25 into the steam-space, which allows
each screw-plug to pass through the notch in
the respective piston-disk rim without ob-

struction, or rather the notch in the forward
and rotatably-moving disk-rim allows free

and unobstructed passage to the respective
statlonary screw-plugs.
opposite shoulder of each piston-disk rim has
passed steam-admission openings 4 and 4’ 1t
receives the second steam 1mpact, so that the
steam 1mpact 1s made to strike each pair of

shoulders of the piston-disk rim 15 and 15" in’
consecutive order—that is, twice during one

revolution of the center body. It will be
seen that the volume of steam 1nclosed with-
in the bowl-shaped piston-disk 15/, as well as
15, 1s without Turther effect one way or the
other as soon as the opposite shoulder of each
piston-disk rim has passed the respective
steam-admission opening and, having rotated
sufficiently so astoreceive the next full impact
of the steam, has inclosed. the said volume of

steam between 1ts two solid shoulders. - This

practically dead volume of steam 1s then car-
ried forward between the two respective
shoulders until exhaust-openings 5 and &
have been reached and uncovered, when it
escapes through 1ts exhaust connection into
the atmosphere. o

It will be seen by inspecting the position of
the respective shoulders of each piston-disk
In Kig. 2 that the above remarks regarding
the inclosure of a proportionate volume of
steam within the shoulders of the bowl-
shaped piston-disk applies in the same meas-
ure to the steam inclosed between shoulders
15 and 15" on both sides of the steam-space,

-considering the vertical screw-plugs 6 and 6’

as the dividing-line, whereby the steam-space
7 1s divided into a left-hand and a right-hand
space. It may be permissible in this connec-

' tion to direct attention to the fact that the

volume of steam, which must be considered

practically dead when 1nclosed between the

shoulders of the piston-disk 15 and 15’ in the
position as shown in Fig. 2, may be made
useful for the purpose of compounding by al-
lowing its exit at points p and before the regu-
lar exhaust-port has been reached, which

oints are indicated by arrows in dotted
ines.. .The full benefit of the tension of the
so Inclosed steam when drawn off at the
points so indicated could be obtained for the
sald purposes of compounding without coun-
teraction upon the forward movement of the
rotating core 13 because of the fact that two
surfaces of equal area—namely, shoulders of
piston-disk 15 15—would be exposed to the

counteraction of such back pressure.,, The ef-

As soon as the said
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fect of the back pressure upon each shoulder

would be the same—. ¢., one in the direction

and one against the direction of the rotary
movement of the center core 13—and there-
tore nal.

secured to a suitable foundation. o

I do not restrict myself to the construction
as shown, as many changes regarding dimen-
sions, arrangements, and the like may be-
come necessary 1n the practical construction

of the machine, which changes may be made

without departing from the spirit and scope

of my invention.

Having thus fully described my invention,

what I claim as new, and desire to secure by
Letters Patent, 1s— '

1. In an engine, the combination, with a |

ball-shaped shell, a revolving core therein, a
steam-channel in said revolving core which

completely encircles the latter, two station-

‘ary screw-plugs forming steam-abutments in

sald steam-channel thereby dividing said
steam-channel into a left and a right hand
steam-space, substantially as described.

2. In an engine, the combination, with a
ball-shaped shell, a revolving core therein, a
steam-channel in said core which completely

encompasses the latter, two screw-plugs sta-

tionary with the shell and forming steam-
abutments in said steam-channel, thereby di-
viding the latter in two equal parts; a steam
admission and exhaust port leading through
the shell into each steam-space and provid-
ing properly-located steam admission and ex-

- haust openings for each steam-chamber, sub-
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stantially as described. | |
3. In an engine, the combination, with a

ball-shaped shell, a revolving core therein, a

steam-channel 1n said core which completely

encompasses the latter, a plurality of screw-

plugs stationary with the shell and forming a
plurality of steam-abutments within said
steam-channel, thereby dividing the latter
into a plurality of steam-chambers, a steam
admission and exhaust port for each steam-
chamber, substantially as described. '.

4. In an engine, the combination, with a
stationary shell, a revolving core therein, a
horizontal shaft fixed to said revolving core
and journaled in the said shell, whereby the
sald rotary core is made to revolve in the
horizontal plane, a piston-spool 12 rotatably
mounted within the said revolving core and
In a plane, which intersects

plane in which the said center core rotates at

-right angles, substantially as described.

5. In an engine, the combination, with a
stationary shell, a core revolving in the hori-
zontal plane within the said shell, a piston-
spool rotatably mounted within the said re-
volving core and rotating in a plane, which

intersects at right angles the horizontal plane

in which the said center core rotates, a bevel-

the horizontal

=]

The complete body of the machine |
rests upon legs 26 and 27, whereby it may be

3

and a stationary bevel-gear fixed to the sta--

tionary shell and in gear connection with the
sald bevel-gear of the piston-spool, substan-
tially as deseribed.

6. In an engine, the combination, with a
stationary shell, a core revolving in a hori-
zontal plane therein, a piston-spool rotatably
mounted within said core, revolving in a
plane which intersects at right angles the
plane in which the core revolves, means by
which the said piston-spool is made to rotate
as soon as the core revolves, substantially as
described.

7. In an engine, the combination of a ro-
tary core revolving in the horizontal plane
and having a steam-channel cut into its ¢ir-
cumference, with a piston-spool revolving
within said core in a plane which intersects
at right angles the plane in which the core re-
volves, bowl-shaped piston-disks affixed to
sald piston-spool extending into the steam-

channel and establishing steam-abutments

therein, substantially as described.

8. In an engine, the combination, with a
stationary shell, a rotary core revolving in
the horizontal plane therein, a steam-chan-
nel in said core, a piston-spool mounted
within the said rotary core and revolving
therein 1n a plane which intersects at right
angles the horizontal plane in which the said
core revolves, bowl-shaped piston-disks af-
fixed to said piston-spool extending into the
sald steam-channel, forming steam-abut-
ments therein and establishing a sliding con-
nection with the imner surface of the shell at
right angles thereto, a plurality of stationary
abutments extending into the said steam-
channel, a plurality of steam admission and
exhaust ports to correspond with the num-
ber of steam-chambers provided by the said
piston-disks 1in connection with the said sta-
tionary steam-abutments, substantially as
described.

9. In an engine, the combination, with a
stationary shell, a core revolving in the hori-

zontal plane within the said shell, a steam-

channel in said core, rotating therein in a
plane which intersects at right angles the
horizontal plane in which the said core re-
volves, bowl-shaped piston-disks affixed to
the said piston-spool, extending into the said
steam-channel forming steam-abutments
therein, a plurality of stationary steam-abut-
ments extending into the said steam-channel,

a gear connection whereby the said piston-

spool 1s made to revolve as soon as the center
core rotates, notches cut into the said up-
turned rims of the bowl-shaped piston-disks
for the purpose of allowing passage for the
stationary steam-abutments through the
sald piston-disks, substantially as described.

10. In an engine, the combination, with a
stationary shell, a rotary core journaled
therein, a steam-channel cut into said rotary

65 gear afiixed to the said rotating piston-spool, | core, a piston-spool rotably mouited within
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the said core in a plane intersecting the plane
of the latter, stationary abutments in the
sald steam-channel, piston-disks the rims of
which extend into the said steam-channel
forming abutments therein, notches i the
sald piston-disks for the purpose of providing

passage through the latter for the said sta-
tionary steam-abutments, gear connection
whereby the piston-spool 1s made to rotate

within the center core as soon as the latter
revolves, fluid admission and exhaust ports

Xk | _ | 826,670

leadm to and from the various chambers

formed within the said steam-channel by the
sald stationary as well as the movable abut-
ments, substantially as described.

In testlmony whereot I have signed my

name to this specification in the presence of

two subscribing witnesses.
RUDOLPH KLANN.

Witnesses:
Otro KURZ,
J. C. GOOSMANN.
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