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1o all whom it may concern .

Be it known that I, ErNgsT Bucruornz, a
subject of the Emperor of (xermany, and a
resident of London, England, have invented
certain new and useful Improvements in Ro-
tary Kingines, of which the tollowing is a speci-
fication.

This invention relates to rotary engines op-
erated by steam or other pressure fluid, and

belongs to that class which has a stationary

cylinder with a revoluble shaft passing axially
therethrough and carried in bearings in the
end covers of the eylinder:

According to this invention a number of
stationary disks of equal thickness are fixed
within the cylinder in planes at right angles
to the axis thereof and at distances apart.
Fach of these stationary disks is bored cen-
trally to allow of the free passage of the shaft,

and the latter shaft has fixed to 1t a number

ot revoluble disks so placed that each revo-
luble disk is located between two stationary
disks, but is not in actual frictional contact
with the latter or with the cylinder, while the
numbers of stationary disks compared to the
numbers of revoluble disks are such that g
revoluble disk becomes located at each outer
end of the cylinder. It 1s important, accord-
ing to this invention, that stationary disk
should be at each outer end of the series and
that the revoluble parts of the engine shounld
not be, and according to this invention they
are ‘not, in frictional contact with any sta-
tionary part of the engine, excepting at the
shaft-bearings, and to this end the revoluble
an interspace exists
between their surfaces and the surfaces of the
stationary parts, and by annularly grooving

‘the revoluble disks and forming intermeshing

ribs on the stationary disks the Interspace is
made circuitous and forms a steam-packing.
A single series or several series of perfora-
tions are made through each of the revoluble
and throngh each of the fixed cisks, these
perforations being arranged in a civele or clr-
cles concentric with the shatt, so that the
perforations of ‘the revoluble disks colncide
with the perforations of the fixed disks.

The invention provides that the fixed disks

- that the perforations

- all the directive perforations of the

s

cient thickness, so
therethrough form di-
rective passages for the pressure fluid, the
perforations extending through the revoluble
disks at angles opposed in direction to the di-
rection of the corresponding series of perfo-
rations of the fixed disks, the said perforations
of the revoluble disks passing in the circular
direction in which the series are arranged.
There are ports to admit pressure fluid to
one end of the cylinder and to exhaust it from
the other, the pressure fluid -passing through
ixed disks
producing

shall be of equal and su

and through the revoluble disks,
the rotation of the revoluble parts and driv-
ing the motor-shaft. Reversal of the motion
can be effected by reversing the direction of
flow of the pressure fluid.

There will now be described g construction
of such an engine having several and prefer-
ably an unequal number of concentric series
of coincident perforations formed through
both the stationary and revoluble disks, so
that the pressure fluid is passed 1n at one end
of the cylinder, is changed in its direction to

pass through the next series of perforations,

and so on. |

Referring te the accompanying drawings,
Figure 1 is a part-sectional plan view of a ro-
tary engine according to this invention. Fig.

2 1s an end elevation of the same engine hav-

ing the cover-plate and the first stationary
cdisk removed to
disks. TFig. 3 is an end elevation of one of
the stationary disks detached.
are diagrams showing a relative arrangement
of the perforations through the disks.

Referring to the example of construction

shown at Figs. 1 to 3, 1 is the cylindér of the
engine provided with end covers 2 3, which
carry the bearings of theaxial revoluble shatt
4 and the glands 5 for the said shatt, and the
cylinder 1 may be constructed to be carried
by any suitable framework, such as 6, Hig, 2,
S0 as to be held stationary.

Within the cylinder 1 there are arranged a
number of disks 7, which are fixed to the cyl-
inder by any suitable means, so as to be held

 stationary, and the disks are bored at the

show one of the revoluble _

Figs. 4 and 5
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center with perforations of such
to be clear of -the parts which pass through
the central boring.

Upon the shaft are fixed a number of disks
3. which revolve therewith, and each of the
said disks 8 is located between two fixed disks
7. and thus the whole contained series of disks
commences at one end with a stationary disk
7 and terminates at the opposite end of the
cylinder with another stationary disk 7. |

1n the construction shown the stationary
disks 7 are separated from each other by an-
nular rings 18, which fit the interior periph-
ery of the cylinder 1, and the said disks T and
rings 18 are bolted together and held sta-
tionary within the cylinder, as before ex-
plained. | |

The revoluble disks 8 are formed with shoul-
ders to fit centrally upon the shaft and are
keyved thereto, while their surfaces are macle
with annular grooves in between each cireu-
lar series of perforations. Annular project-
ino ribs are also formed on the stationary
disks 7 to enter the grooves of the disks &,

¢ the grooves and ribs of the revoluble disks

being so proportioned that no part of the
curfaces of the disks 8 are in actnal contact
with the disks 7, and this narrow circultous
interspace forms a steam - packing between
the disks. .

Each stationary disk 7 is formed with sev-
oral concentric series of perforations,the num-
ber of circular series being preferably un-
equal. In the present instance there ave five
concentric series of perforations through cach
fixed dislk, the said perforations being pref-
erably circular and extending through the
disks in a direction parallel with the axis of
the shaft and at right angles to the plane of
the disks. These perforations are indicated
at 10 in the drawings and are arranged ab
equal distances apart 1n each circle, as 1s
clearly shown at Fig. 3 of the drawings.

Pertorations 11, equal in number to the per-
torations 10 or one less in number, are a1s0
tormed through the revoluble disks 3,as shown
at Fig. 2, these perforations 11 being arranged
‘1 circles concentric with the shaftand corre-
sponding in number with the circular series
of perforations in the fixed disks 7. The per-
forations 11 arenot, however, formed at right
angles to the plane of the disks 8, but are ar-
ranged at a suitable angle thereto, less than a
right angle, and inclined 1n a circular direc-
tion. ILach perforation ot the outer cirele 1s

snelined to the plane of the fixed disks oppo-

sitely to each perforation of the next inner-
most circle of perforations in the revoluble
disks 8.

Tt will now be understood that several ancl
preferably an unequal number of concentric
series of coincident perforations are formed
through both the stationary and revoluble
Jisks 7 and 8, the first (inner or outer) series
of perforations through the revoluble disks

positely-o pposed angles, and so on
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diameter as | being made at opposed angles to the first se-

ries of perforations through the thickness ot
ihe fixed disks, the second series ot perfora-
tions through the revoluble disks being atop-

All the perforations through all the disks
are circular in shape in planes at right angles
to the directions of such perforations, and the
diameter of the outermost series of perfora-
tions in the fixed disks corresponds with the
diameter of the outermost series ot perfora-
tions through the revoluble disks, and so on
through all the series, while the perforations
forming the outer circular series in each disk
are made smaller in diameter and greater in
number than the next inner series of perfo-
rations, the perforations of the innermost se-
ries being of larger diameter and few 1n num-
ber, and the one circular series 1S SO Propotr-
tioned with regard to the next series that the
addition of the areas of the perforations n
one series will be equal to the addition of the
areas of the perforations in the next series,
<o that the total sectional area of each se-
ries of perforations through which the steam
passes is equal to that of the next inner series.
Moreover, in the stationary disks the solid
metal between each adjacent perforation 1n a
cireular line is equal to the actual diameter of
the bore composing a perforation 1n that se-
ries. and therefore in the revolubledisks hav-
ing the perforations extending angularly, (al-
though the said perforations are circular 1n
planes at right angles to their direction,) yet
ot the face of the revoluble disk the configura-
tion of the perforations will be elliptical, and
consequently themetal separating one perfora-
tion from the nextinany seriesinthe revoluble
Jicks will be sliehtly less in the direction ot the

series upon the face of the said disks than the

major axis of the ellipse formed by the perfo-
ration on the face of the disk.

The steam-pressure is supplied by a steam-
pipe 19 to a valve-chest 20 npon the outer sur-
tace of the cylinder 1, Fig. 1. In the valve-
chest is located a slide-valve 21, by which one
of two steam-ports 22 or 23 may be opened
for the admittance of steam, while the other
is closed, or both ports may be closed. In
the drawings the port 22 is shown to be open
tor the admittance of steam.
ing through the port and passage 29 enters
an annular seemental chamber 24, formed In
the end 2 of the cylinder in conjunction with
an annular projection on thefirst of the fixed
disks 7, and by this annular chamber the steam
'« simultaneously supplied to all the outer
cireular series of perforations in the said fixed
Jisk 7. Passing then through all that outer
series of perforations in the ixed and revolu-
ble disks within the cylinder, the steam en-
ters annular passage 25 in the opposite cover
3 of the eylinder, by which 16 1s conducted to
supply simultaneously all the perforations
composing the next mner series 1n that sta-

The steam pass-.
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tionary disk 7 at the opposite end of the cyl-
incer from which the steam first entered and
trom which it passes through all that series
of perforations in the fixed and moving disks
to the end cover 2 of the cylinder and by an-
other annular passage is fed to the next inner
series of perforations, and so on until it has

passed in alternate directions through each
series of perforations and is then delivered

to an annular passage 26 in the end cover 3.
From the annular passage 26 the exhaust-
steam passes by the port 27 upon the other side
of the cylinder, the connection between the
annular passage 26 and the port 27 being simi-
lar to the connection between the port 23 and
the annular passage 96. The exhaust-steam
passes by the port 27 through a valve-chest 9%
anc away by the exhaust-pipe 29. Thevalve-
chest 28 also contains aslide-valve 30, similar to
the slide-valve 21, and both valves are capable
of adjustment
the two passages which they respectively con-
trol or to close both the passages. The travel
of the steam has been thus stated when the
engine 1s to be driven in one direction:; but
when it is to be reversed in its direction of
motion the valve 21 is adjusted so as to close
the port 22 and open the port 23, while the
valve 30 is adjusted so as to close the port 27
and open the port 31, and then the steam-
supply will pass by the port 23 to the annu-
lar passage 26 and enter through the inner se-
ries of perforations of the disks, and after
traversing all the series outwardly in alter-
nately-reversed directions the exhaust-steam
will pass away by the port 81 and the engine
will be driven in the reverse direction.

There have been shown five concentric se-
ries of perforations in each disk; but obvi-
ously I might make a less ora greater number.
For instance, there might be only one cirele of
perforations, or there might be two circles of
perforations in each disk, when in this latter
case the pressure fluid would pass twice
through the cylinder.

I preferably fix the revoluble disks in such
relative positions to each other in the circular
direction that the steam only has at any one
moment a comparatively free passage through
a certain number of the fixed and revoluble
disks—say through five of the revoluble disks
in one of the circular series of perforations.
as 1s 1llustrated on the diagrams Figs. 4 and
5. At Fig. 4 the perforations or ports of the
first stationary disk 7 are full open for the ad-
mittance of steam, whereas the ports of the
second stationary disk are less open than the
first, and so on with the third and fourth,
while at the fifth stationary disk the said
borts are closed and will open when the re-
volving disks commence their motion. Fig.
> shows the same arrangement in a more acl-
vanced position. Thusa volume of steam en-
tering the open passage through the first fixed

through several of the disks. its

to either open one or other of |

disk may pass practically unobstructed
passage-way
being closed behind it by the movement which
will take place of the first revoluble disk
through which it passes, while simultaneously
the passage which was hitherto closed at the

opposite end will be opened, permitting of

the expansion of steam in the direction of its
travel. In these views the traverse of the
steam 18 indicated through one series of ports
by arrows. -

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In a rotary engine having a stationary
cylinder with a revoluble shaft passing axially
therethrough; the combination with a number
of stationary disks equal in thickness fixed

‘within and fitting the cylinder at distances

apart, each having a central aperture to per-

mit of the free passage of the revoluble shaft,
and each having similar series of perforations

arranged in circles concentric with the shaff
to form directive passages for the pressure
fluid, the sum of the areas of the perforations
composing each series: being equal to each
other; of a number of disks of equal thickness
1xed upon and revoluble with the shaft, each
revoluble disk being located between two sta-
tionary disks, and each having series of per-

forations arranged in circles concentric with
the shaft coincident in position and areas with

the corresponding circular series of perfora-
tions through the stationary cdisks, and ex-

- tending in the circular direction in which the

series of perforations are arranged, and at
angles opposed in direction to the direction
of the corresponding perforations through

‘the fixed disks, cover-plates one at each end

of the cylinder having passages communicat-
ing with the perforations of the outer station-
ary disks, means for changing the direction
of flow of the pressure fluid through the said
passages for reversing the direction of motion
of the engine, and bearings carried by the
cover-plates to support the axial shaft, sub-
stantially as set forth. | |

2. In a rotary engine having a stationary
cylinder with a revoluble shaft passing axially
therethrough; the combination with num-
ber of stationary disksof equal thicknessfixed
within and fitting the cylinder at distances

apart, each having a central aperture to permit

ot the free passage of the revoluble shaft, and
each having perforations extending through

the said disks parallel with the axis ot the
shatt to form directive passages for the pres-
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sure fluid, the perforations being circularly

arranged concentric with the shaft; of a num-
ber of disks of equal thickness fixed upon and
revoluble with the shaft, each revoluble disk

‘being located between two stationary disks, so
that the outer end directive disks of the series

are statlonary, the said revoluble disksnot be-
inginfrictional contact with thesaid stationary
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Jisks or with the eylinder, the said revoluble
disks having pertforations arranced circularly
concentric with the shaft and coincident with
the perforations of the stationary disks, the
nerforations passing through the revoluble
disks at aneles opposed in direction to the di-
rection of the corresponding perforations
through the stationary disks and extending In
the circular direction in which the perfora-
tions are arranged, cover-plates one at each
end of the cylinder having passages to conl-
municate with the perforations of the outer
stationary disks, means for reversing the di-
vection of flow of the pressure fluid for re-
versing the direction of motion of the engine,
and bearings carried by the cover-plate to
support the axial shaft,
scribed.

2 Tn a rotary engine having a stationary
cylinder with a revoluble shaft passing axially
therethrough; the combination witha number
of stationary disks equal in thickness fixed
within and fitting the cylinder at distances
apart, each having a central aperture to per-
it of the free passageof the revoluble shaft
and each having similar series of perforations
arranged In an uneven number of circles con-
centric with the shaft to form directive pas-
sages for the pressure fluid, the sum of the
area of the perforations composing each se-
ries being equal to each other; of a number
of disks of equal thickness fixed upon and
revoluble with the shaft, each revoluble disk
being located between two stationary disks,
and each having series of perforations ar-
ranged in an uneven number of circles con-
centric with the shaft and coincident with the
circular series of perforations through the sta-
tionary disks, the outer circular series of per-
torations through the revoluble disks being at
angles opposed in direction to the direction of
the corresponding perforations through the
fixed disks and extending in the circular di-
rection in which the series of perforations are
arranged, the next inner series of perforations
being at oppositely-opposed angles, and so on,
a cover-plate 2 fixed to the cvlinder at one end
and having passages therein, the passages 24
therein communicating with the outer series of
perforations in the adjacent stationary disk,
a cover-plate 3 on the opposite end of the cyl-
inder having an annular passage to form com-
munication between the first and second series
of perforations of the adjacent stationary disk
on that side, the opposite cover-plate 2 hav-
ing an annular passage to form communication
hetween the second and third series of perfo-
rations in the stationary disk adjacent to the
cover-plate 2, and so on, passages 26 1n the
cover-plate 3 communicating with the inner

series of perforations, and valves for control-

ling the passages 24 of the cover-plate 2 and

substantially as de-
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passages 26 of the cover-plate 3, substantially
as set forth.

4. Tna rotary engine; the combination with
a stationary cylinder having ports 29. 31, In
its opposite circular walis
passages in the walls with one end of the cyl-
inder, and having ports 23, 97 communilcating
by passages in the walls with the other end ot
the cylinder, two valves one at each side of
the eylinder, one to control the ports 22, 23,
and the other to control the ports ol, 27 1o
admit pressure by the port 22 on one side to
drive the engine in one direction and exhaust,
by the port 27 on the other side, or to admit
pressure by the port 23 on one side to drive

' the engine in the other direction and exhaust

by the port 31 on the other side, a revoluble
shaft passing axially throneh the cylinder,
and a number of stationary disks fixed within
the cylinder, each having a central aperture
to permit of the tfree passage of the shaft and
each having similar series of perforations par-
allel with itsaxis, arranged inan uneven num-
her of circles concentric with the shatt to form
divective passages for the pressure fluid, the
~ddition of the areas of the perforations com-
posing each series being equal to each other;
of a number of disks of equal thickness fixed
on the shaft, each located between two sta-
tionary disks and each having circular series
of perforations corresponding and coincident
with the perforations of the stationary clislss,
the outer circular series ot pertorations
through the revoluble disks being at less than
a right angle with the faces of the disks and
inclining in the circular direction in which
the series of perforations are arranged, the
next inner series of perforations inclining ab
an opposite angle and so on, a cover-piate 2
fixed to the cylinder at one end having pas-
sages 24 communicating with the outer series
of perforations of the
and with the cylinder-passa,ges‘terminating 1n
the ports 22 and 31, a cover -plate 2 on the
opposite end of the cylinder having an annu-
lar passage 25 10O communicate between the

tpeat and second series of perforations of the

adjacent stationary disk, the opposite cover-

plate 2 having an annular passage to form
communication between the second and third
series of perforations and so on, and passages
96 in the cover-plate 3 to form communication
hetween the inner series of perforations ancl
the cylinder-passages terminating in the ports
923. 27, whereby the direction of flow of the
pressure fuid can
the enoine substantially as seb forth.

ERNEST BUCHHOLTZ.

- Witnesses:
GrIFFrITH BDREWER,
Wi, A. MARSHALL.
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