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BEARING UNIT FOR OPEN-END SPINNING
TURBINES

The present invention relates to a bearing unit for
one or more open-end spinning turbines each of which
has a substantially horizontal shaft and a thrust bearing
engaging upon one end of the shaft and acting in the
axial direction upon the latter.

The manner of rotatably mounting the shafts of ope-
nend spinning turbines involves a series of problems
since such turbines have to be driven at speeds of
50,000 r.p.m. and more so that conventional bearings
can generally no longer be employed. For mounting the
shafts of such spinning turbines in radial directions, air
suspension bearings are frequently used because they
render the turbines easily accessible. It has also been
proposed to support the shaft of such a turbine within
the wedge-shaped gaps between two pairs of supporting
rollers which because of their large diameters may ro-
tate at lower speeds and therefore permit them to be
mounted in conventional ball or roller bearings. For
supporting and guiding the turbine shaft not only in ra-
dial directions but also in its axial direction, it has al-
ready been proposed to exert a thrust upon the shaft in
the direction toward its end opposite to that carrying
the turbine itself and to support this end of the shaft by
a thrust bearing.

Since the shafts of spinning turbines generally extend
horizontally, it is difficult to provide the thrust bearing
of such a shaft with continuous lubrication. This diffi-
culty is enhanced by the fact, that due to the high
speeds at which spinning turbines are driven, the lubri-
cant for their shafts will easily be atomized and thereby
pass to points where it may seriously impair the quality
of the material to be spun. For this reason it has already
been proposed to make the end of the turbine shaft of
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a highly resistant material, for example, by providing it

with a tip of a hard metal, and to make the bearing
plate or bearing disk entirely of a hard metal or of a
sapphire. Although these means permit the frictional
wear upon the thrust bearing to be reduced to bearable
limits, such bearing means of hard metal can be ma-
chined only with great difficulty and be produced only
at a high expense. Furthermore, such thrust bearings
will produce an almost unbearable noise, especially
when they have been used for a greater length of time,
and the power required for driving such spinning tur-
bines is also very high, especially if they are of larger
dimensions and produce a higher axial thrust.

It is an object of the present invention to provide a
bearing structure for high-speed spinning turbines
which overcomes the above-mentioned disadvantages,

40

may be produced of conventional, more inexpensive -

materials, and is also devoid of any disagreeable oper-
ating noise.

For attaining this object, the invention relies upon
the fact that in most cases the operation of spinning tur-
bines absolutely requires the application of lubricants,
and the invention therefore consists in providing the
thrust bearing of the shaft of such a turbine within a
closed bearing housing which contains a lubricant and
into which the end of the turbine shaft projects while
being sealed toward the outside. Such a bearing struc-
ture prevents the lubricant from escaping from the
bearing housing and it therefore insures that the lubri-
cant will not impair the spinning operation and the ma-
terial to be spun. It further permits the end of the tur-
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bine shaft and the thrust bearing to be made of conven-
tional materials. .

The bearing housing according to the invention pref-
erably consists of a closed container the lower part of
which is filled with oil and in which suitable means are
provided for conveying the oil from this lower part of
the container to the thrust bearing. These conveying
means are preferably provided on a suitable support
which is either loosely inserted into the bearing housing
or casily removable therefrom. This permits the spin-
ning turbine to be easily assembled and disassembled
without requiring the machine itself or the oil container
which is preferably connected to the machine to be
provided with any complicated or expensive means to
permit the turbine to be disassembled or removed from
the machine frame.

A very simple device for conveying the oil from the
lower part of its container to the thrust bearing consists
according to the invention of a material which is partly
immersed into the oil bath and capable of soaking up
the oil, and is held by a supporting device which ex-
tends at least to the area adjacent to the thrust bearing.
This material may, for example, consist of a wick which
is held within a guide channel in a cage which may be
loosely inserted into the bearing housing and may also
serve as a support for a freely movable thrust-bearing
disk which is interposed between and in engagement
with the end of the turbine shaft and an abutment
which is stationary but preferably adjustable in the
axial direction of the turbine shaft. The oil conveying
means may, however, also consist of a layer of felt or
the like which is inserted between two plates which are
pivotably suspended within the bearing housing. Also
in this embodiment of the invention the ojl will pass
through the felt layer to the thrust bearing. In place of
a wick or a felt layer it is also possible either to employ
capillary tubes or to employ the vibration of these piv-
otably suspended plates for conveying the oil to the
thrust bearing.

It would also be possible to hold such wicks or the
like in pivotable arms which are supported on the bear-
ing disk or to provide supporting means for the bearing
disk which are made of a porous material and therefore
gradually soak up the oil and then pass the same to.the
bearing plate or bearing disk to form a moist coating
thereon. Other embodiments of the invention are also
of great advantage, for example, in the form of an angu-
lar plate the rear side of which is provided with a layer
of felt and which itself forms a bearing plate. It is also
possible to provide a wick or the like on a float which
engages upon the lower side of the turbine shaft or of
the thrust bearing. In some cases, especially for an au-
tomatic lubrication, it is also of advantage to provide an
oil conveying device in the form of a spraying device
which is operated by compressed air. '

Another advantageous embodiment of the invention
consists in providing a common oil container for the
thrust bearings of a plurality of spinning turbines which
may, for example, form two rows at the opposite sides
of the machine, in which the oil container is disposed
centrally of the machine between the two rows and in
which the lubricating elements may be loosely inserted
as independent units at the required positions into this -
common oil container.

According to a preferred embodiment of the inven-
tion, the thrust bearing comprises a moyvable bearing
plate, bearing disk or the like which permits the point
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of engagement of the tip of the end of the turbine shaft
upon this bearing disk to change continuously so that
the wear by the end of the shaft upon the bearing disk
is not-confined to a particular point on the surface of
this disk but is distributed over a very large surface area
of the bearing disk during the operation of the spinning
turbine. This movability of the bearing disk and of its
point of engagement with the shaft end permits the
bearing disk to be made of a conventional material
which may be easily machined and be of a low cost.

This last-mentioned embodiment of the invention
may be attained by providing means for positively driv-
ing the bearing plate or disk. This may be done, for ex-
ample, by designing the bearing plate in the form of a
bar which is movable back and forth in its longitudinal
direction and the surfaces of which may be moistened
during this movement by an oil-saturated strip of felt or
the like. This construction has the advantage that the
bearing plate will not be excessively worn during a long
period of operation of the spinning turbine and that this
operation will not cause any harmful noise. By the pro-
vision of means for positively moving the bearing plate
or disk, it is also possible to make this plate of a suitable
plastic which has good bearing or antifriction proper-
ties. Since the point of engagement on the bearing plate
by the end of the turbine shaft constantly changes, the
bearing plate will not be affected at any point by a con-
centration of heat and the good antifriction properties
of some of the plastics which are now available may be
fully utilized. A very advantageous embodiment of such
a plastic bearing may be attained if the bearing plate
consists of a traveling belt of plastic which is made, for
example, of a material known under the trade mark
“Teflon™ and preferably serves as a thrust bearing for
simultaneously supporting a plurality of turbine shafts.
Such a common thrust bearing in the form of a travel-
ing belt of plastic may be very easily produced and is
of a low cost. For larger spinning turbines in which
higher axial pressures occur, it is, however, more advis-
able to design the bearing plate in the form of a disk
which is mounted on a driven shaft and may, if desired,
be provided with a coating of plastic or be lubricated
with oil or other lubricant during its rotation in a simi-
lar manner as the reciprocating bearing bar is lubri-
cated which has been previously described.

Another very advantageous embodiment of the in-
vention involving the use of a movable bearing plate
consists in designing this plate in the form of a freely
movable circular or annular disk which abuts eccentri-
cally at one side upon the end of the turbine shaft and
is supported at the other side by a stationary abutment
which is preferably adjustable. This eccentric arrange-

.ment of the turbine shaft relative to the bearing disk
has the advantage that this disk does not have to be
driven by any separate driving means but will be ro-
tated at a low speed solely by its frictional engagement
with the end of the turbine shaft. This embodiment of
the invention therefore also attains the advantage that
the point of engagement between the end of the shaft
and the surface of the bearing disk will be constantly
shifted on' this surface. For insuring that the bearing
disk will always rotate in one particular direction, it is
only necessary to mount the turbine shaft and the bear-
ing disk in such a position relative to each other than
the end of the shaft which engages upon the surface of
the bearing disk does not extend vertically to this sur-
face. This may be easily attained, for example, by mak-

0

20

25

30

35

40

45

50

55

4 .

ing the side of the bearing disk facing the end of the tur-
bine shaft of a slightly conical shape or by mounting on
this side of the bearing disk a slightly conical ring or
disk. In place of a bearing disk, it is also possible to em-
ploy a bearing ring. When employing such a rotatable
bearing disk or ring, it is advisable to pass the latter at
least partly through a bath of lubricant, for example,
oil. This oil bath preferably has a level lower than the
axis of rotation of the bearing disk so that during its ro-
tation only the lower part of this disk or ring wiil be im-
mersed in the oil and the oil will be continuously taken
along upwardly by the previously immersed part of the
disk or ring and will then flow over the entire outer sur-
faces of the latter. By only rotating the bearing disk or
ring only at a low speed and by immersing only its lower
part in the oil bath, the danger will be avoided that the
oil might be agitated to such an extent that it may be
vaporized and that such an oil vapor might pass
through some aperture out of the oil container to the
outside where it might harm the operator of the ma-
chine and even eventually reach the material to be spun
which might thereby be damaged.

These and additional features and advantages of the
present invention will become more clearly apparent
from the following detailed description thereof which
is to be read with reference to the accompanying draw-
ings, in which;

FIG. 1 shows a top view of a bearing unit according
to the invention for an open-end spinning turbine the -
shaft of which is supported in its axial direction by a
thrust bearing which is disposed within a closed oil con-
tainer and in its radial directions by being rotatable
within wedge-shaped gaps between two pairs of sup-
porting rollers;

FIG. 2 shows a side view, partly in cross section, of
the bearing unit according to FIG. 1;

FIG. 3 shows a cross section of a bearing and oil
housing according to an embodiment of the invention
which is similar to that as shown in FIGS. 1 and 2, but
provided with a freely movable bearing disk and an oil
wick which is held by a special wick support;

FIG. 4 shows a cross section which is taken along the
line IV — IV of FIG. 3;

FIG. 5 shows a cross section of the bearing and oil
housing of another embodiment of the invention which
is provided with a cagelike device for carrying the oil
wick and a bearing disk;

FIG. 6 shows a cross section of a modification of the
invention, in which the oil wick is held by a rider-like
or saddlelike element on the bearing disk;

FIG. 7 shows a cross section of another embodiment
of the invention, in which a freely movable bearing disk
is guided by a pivotably suspended supporting strip
which curves around the bearing disk and carries a felt
wick and holds the same immersed in the oil bath;

FIG. 8 shows a side view, partly in cross section, of
a bearing unit in which the turbine shaft is mounted ra-
dially in air suspension bearings and axially on a rotat-
ing bearing disk which is partly immersed in an oil bath,

‘and in which the turbine shaft is driven by a tangential

driving belt; ,
FIG. 9 shows a top view of a bearing unit according
to FIG. 8;
FIG. 10 shows a top view of an axial or thrust bearing
mechanism for several turbine shafts which comprises
a belt of plastic traveling around stationary supports;
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FIG. 10a shows a side view of one of the turbine units
which is provided with a thrust bearing as illustrated in
FIG. 10;

FIG. 11 shows a cross section of another thrust bear-
ing for the shaft of a spinning turbine, in which the
bearing disk is secured to another shaft which is driven
independently of the turbine shaft;

FIG. 12 shows a cross section of a further thrust bear-
ing according to the invention;

FIG. 13 shows a cross section of a modification of the
thrust bearing according to FIG. 12, in which the side
of the bearing disk facing the end of the turbine shaft
is made of a slightly conical shape;

FIG. 14 shows a longitudinal section of a common oil
container for the bearing disks of a plurality of spinning
turbines of a spinning machine and of the means for
driving these disks;

FIG. 15 shows a side view of a plurality of adjacent
oil containers one of which is partly shown in section
and contains a driven bearing disk similar to one of
those as shown in FIG. 14; while

FIG. 16 shows a cross section which is taken along
the line XVI — XVI of FIG. 15.

In the drawings, FIGS. 1 and 2 illustrate an embodi-
ment of the invention which comprises a frame 1 which
supports two pairs of supporting rollers 2 and 3 which
are separated by wedge-shaped gaps in which the shaft
4 of an open-end spinning turbine § is rotatably sup-

ported. The spinning turbine § is driven by a belt 6

which runs tangentially over the shaft 4 but at an angle
which deviates from a right angle relative to the direc-
tion of shaft 4, Due to this angle of the tangential belt
6, an axial thrust is exerted upon shaft 4 carrying the
spinning turbine 5 which draws the shaft toward the
right. This axial thrust of shaft 4 is taken up at the right
end 4a of the shaft by a thrust bearing 7 in the form of
a screw which is screwed into the upper end of a verti-
cal end wall 8 of frame 1 and is adjustable in its axial
direction within this wall. For producing the required
pressure of the tangential belt 6 upon the turbine shaft
4, a pressure roller 6a is provided the axis of which does
likewise not extend at a right angle to the direction of
travel of belt 6 but is turned in the direction opposite
to that in which shaft 4 is turned relative to the belt and
thereby insures that during its travel belt 6 will not shift
axially along shaft 4.

For reducing the frictional wear upon the thrust bear-
ing 7 and for permitting conventional materials to be
used for making this thrust bearing 7 and the adjacent
end of the turbine shaft, these parts are disposed within
a bearing housing 9 the lower part 9a of which is filled
with oil into which one end of a wick 10 is immersed
which is held in a position adjacent to the thrust bear-
ing 7 by a guide member 11 and from which the up-
wardly drawn oil may spread over the thrust bearing 7.
The bearing housing 9 is completely closed so that the
oil cannot pass in the form of a mist or film to areas in
which it could impair the quality of the material to be
spun. The end of the turbine shaft 4 passes into the
bearing housing 9 through a bore 12 in its wall which
is sealed toward the outside in a manner not particu-
larly shown. Except for this bore 12, housing 9 has in
effect no apertures since its wall opposite to that con-
taining bore 12 is tightly connected to the end wall 8
of frame 1 and the coaxial bores in these walls for the
adjusting screw 13 of thrust bearing 7 are sealed toward
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the outside since this screw 13
through the end wall 8.

While the manner of maintaining the wick 10 in its
proper position is only illustrated diagrammatically in
FIGS. 1 and 2, FIGS. 3 and 4 show an advantageous
construction of the means for holding the wick which
in this case extends like a horseshoe around the adja-
cent ends of the turbine shaft and the thrust bearing 7.
According to FIGS. 3 and 4, thrust bearing 7 consists
of a bearing disk 7' which is freely movable within a
supporting element 14 which also contains a guide
channel 11 for the wick 10. This supporting element 14
is rigidly secured to the housing cover 9b and provided
adjacent to the bearing plate 7’ with slotlike channels
15 which extend radially to the center of disk 7’. Fur-
ther bores 16 in the lateral walls of the supporting ele-
ment 14 permit the oil which has a level 9’ to. pass into
the guide channel 11 for the wick 10 in which it can
then rise within the wick and pass through the radial
slots 15 to the bearing disk 7’ which is thus constantly
moistened by a coating of oil. The bearing structure as
illustrated in FIGS. 3 and 4, in which after the wick 10
and the bearing disk 7' have been inserted into the sup-
porting element 14 the latter may be closed by a cover
plate 144, has the important advantage that only a very
small but sufficient quantity of oil will be passed up- -
wardly so that there will be hardly any danger that.any
oil might pass out of the housing 9. Furthermore, the
turbine shaft is provided with spirally shaped grooves
4b from which any oil film which might accumulate on
the end 4a of the shaft will be thrown off the latter by
centrifugal action and which will conduct any oil drops
which might form on the housing wall adjacent to the
bore 12 back toward the bearing disk 7’. In addition,
a sealing cap 17 of plastic may be fitted over a flange
projecting outwardly from this wall of housing 9. The
opening of this cap 17 has at first a slightly smaller di-
ameter than the turbine shaft 4 and it will expand to the
diameter of the shaft when the latter is driven for a cer-
tain length of time. When this cap 17 no longer seals
properly, it may be exchanged for a new cap. Since the
bearing screw 13 may also be screwed tightly through
the other wall of housing 9, the thrust bearing of the
turbine shaft 4 will be properly oiled and the spinning
turbine will therefore run without noise and no oitl will
pass out of the housing 9 to the outside where it might
affect the spinning operation.

FIG. 5 illustrates an embodiment of the invention in
which the supporting element 14 for the wick 10 is not
connected to the cover 9b of the bearing housing but |
rests on the bottom of the latter. This supporting ele-
ment 14 consists of a cage 23 for guiding a relatively
large bearing disk 7' which is provided with a.cover 23a
for the wick 10 and with oil guide slots 15 which extend
radially to the center of disk 7’. In this embodiment of
the invention as well as in the embodiment as illus-
trated in FIGS. 3 and 4, the bearing disk 7' is rotated
due to the fact that the tip 4a of the turbine shaft runs
eccentrically on disk 7' and a part of the outer surface
of this disk is directly immersed into the oil in housing
9 if the oil level 94’ in this housing is sufficiently high.
In the event that the oil level should drop below bearing
disk 7’, the latter will be lubricated by the oil coming
from the wick 10. For maintaining the cage 23 in its
proper position on the bottom of housing 9, the latter
is provided with projections 9c¢ between which: the feet
of cage 23 are located, while the cover 23a of the cage

is serewed tightly
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has a projection 234 which engages into a recess in the
outer cover 9. -

FIG. 6 illustrates an embodiment of the invention in
which the supporting element 14 for the wick 10 forms
a rider which is placed from above over the end 4a of
the turbine shaft or over a stationary thrust bearing 7.
This supporting element 14 forms an insert the lower
arms 24 of which engage upon the side walls of housing
9, while its upper part forms a cover for housing 9. This
construction is very simple and may therefore be pro-
duced at a low cost.

FIG. 7, however, illustrates an embodiment of the in-
vention which is designed for a freely movable bearing
disk 7’. This bearing disk 7’ is held within a bent sup-
porting strip 27 of sheet metal or plastic which adjacent
to disk 7’ clamps the wick 10 and guides it downwardly
into the oil bath 9a. The supporting strip 27 is pivotably
suspended on the housing cover 95 and provided adja-
cent to the bearing disk 7' with an aperture 27a
through which the oil can pass from the wick 10 to disk
7'. This embodiment of the invention has the advantage
that the entire lubricating device may be lifted together
with the cover 9b out of the housing 9 so that, after the
end 4a of the turbine shaft has been withdrawn from
the housing, the turbine may be easily disassembled, for
example, if repairs have to be made.

FIGS. 8 and 9 illustrate a bearing unit for an openend
spinning turbine 5 the shaft 4 of which is mounted hori-
zontally in two air-suspension bearings 28 and 29 and
is driven by a tangential belt 6 at a very high speed of
about 50,000 r.p.m. or more. While the air-suspension
bearings 28 and 29 serve for radially supporting the tur-
bine shaft 4, the end 4a of the shaft is supported by an
axial bearing. For this purpose an axial thrust is exerted
upon the turbine shaft 4 in the direction toward its end
4q by the tangential belt 6 which is again attained by
mounting the shaft 4 so as not to extend at a right angle
to the direction of the tangential belt 6. This axial
thrust is taken up by a bearing disk 7' which is freely
movable within a bearing housing 9 the lower part of
which is filled with oil. Bearing disk 7' is, in turn, sup-
ported by a bearing screw 13 which is screwed into a
vertical end wall 8 of frame 1 and is adjustable in its
axial direction. The bearing housing 9 is tightly closed
by a removable cover 9b. If it becomes necessary, shaft
4 together with the turbine 5 may be withdrawn toward
the left from the bearing housing 9 without requiring
any parts of the bearing unit to be loosened or re-
moved. For preventing the bearing disk 7' from then
tilting over within the bearing housing, the cover 9b of
the latter is provided with downwardly extending sup-
porting projections 30. Since without special sealing
means it is hardly possible to prevent cntirely small
quantities of oil to pass from the housing 9 through the

bore 12 to the outside, an overflow channel 31 and an ~

oil collecting chamber 32 are additionally provided. If
desired, this collecting chamber 32 and also, for exam-
ple, the oil chamber in housing 9 may form common
chambers for several adjacent turbine bearing units or
the individual chambers of each unit as shown in FIGS.
8 and 9 may communicate with each other through
connecting pipes.

During the operation of the spinning turbine accord-
ing to FIGS. 8 and 9, the bearing disk 7’ will be slowly
rotated due to the rotation of the end 4a of the turbine
shaft on the surface of disk 7' and the eccentric posi-
tion of this end relative to disk 7. This rotation has the
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advantage that the point of engagement of the end 4a
of the shaft upon the bearing disk 7' changes continu-
ously so that the wear upon the latter is distributed over
a larger surface area. Furthermore, the rotation of
bearing disk 7' causes all points of the periphery of the
disk to pass successively into the oil bath so that the
disk will be coated at all times by a film of oil which
considerably reduces the friction and wear upon the
disk and also the noise of operation of the spinning tur-
bine.

FIGS. 10 and 10q illustrate an embodiment of the in-
vention in which, instead of providing a freely movable
bearing disk for each turbine shaft, the shafts of a
whole group of spinning turbines are supported in their
axial directions by a traveling belt of plastic 33 which
is driven by a drive pulley 37 and runs at the end 4a of
each turbine shaft 4 over a skid 34 which is adjustable
to a small extent in the axial direction of the respective
shaft 4 on a common stationary element. This bearing
arrangement is especially suitable for smaller spinning
turbines which require a smaller axial bearing pressure
so that a liquid lubrication of the thrust bearings may
be omitted which are formed by the belt 33 and the
skids 34. In this particular embodiment of the inven-
tion, each individual turbine shaft 4 is provided with
flanges 35 which are slightly offset in the axial direction
relative to the poles 36 of an electromagnet or perma-
nent magnet which draws the turbine shaft 4 in its axial
direction toward the thrust bearing at its end 4a. If the
bearing arrangement according to FIGS. 10 and 10a is
to be employed for spinning units in which higher axial
pressures by the turbine shafts 4 are to be expected, it
is possible to provide between each pair of laterally ad-
jacent shafts 4 an oiling element, for example, a wick
as previously described, along which the belt 33 wipes
during its travel so that this belt will be constantly
moistened with oil. As shown in FIG. 10, this bearing
arrangement may also be employed for machines which
are equipped with spinning turbines on opposite sides.

FIG. 11 illustrates an embodiment of the invention‘in
which the bearing disk 7’ is rigidly secured to one end
of a shaft 7a the other end of which is supported on an
adjusting screw 13. Shaft 7a runs in two sieeve bearings
38 which are mounted on a frame 39. Shaft 7a and thus
also the bearing disk 7' is driven by a belt 40 so that this
bearing disk which is partly immersed in an oil bath 94
will always be coated with oil.

FIG. 12 only illustrates the parts of a turbine unlt
which are directly associated with a bearing housing
and oil chamber 9 similar to that as already shown in
FIGS. 8 and 9. In this case, however, the bearing disk
7' which is partly immersed in the oil bath 9a is pro-
vided with a transverse bore of a larger diameter than
that of the shaft 41 on which it is mounted which is slid-
able in a vertical direction within the oil chamber. A
projection 9c on the cover of the oil chamber limits the
upward movement of bearing disk 7'. The end 44 of the
turbine shaft is provided with two annular grooves 4b
from which any oil which might pass from the bearing
disk 7' to the end 4a of the turbine shaft 4 may be
thrown off by centrifugal action. The passage of oil
along shaft 4 through the bore 12 to the outside of the
oil chamber may be additionally prevented by suitable
sealing means.

In the description of FiG. B it has already been men-
tioned that the bearing disk 7' will be rotated by the ro-
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tation of the end 4a of the turbine shaft 4 on the surface
face of this disk. If, however, shaft 4 extends vertically
to the surface of disk 7’, it will not be certain - espe-
cially after a longer period of operation — that the
point of engagement of the shaft end 44 on bearing disk
7' will change due to a rotation of this disk. In order to
prevent the shaft end 4a from wearing a recess into the
surface of bearing disk 7' which would even prevent
this disk from rotating, the invention further provides
according to FIG. 13 that the side of disk 7 facing the
shaft end 4a is slightly inclined toward its peripheral
edge. This insures that the shaft end 4a will at all times
engage eccentrically, that is in FIG. 13 at a point below
its axis, with the bearing disk 7’ and will thus effect a
positive rotation of this disk in one direction. For pre-
venting any oil from passing along the turbine shaft 4
through the bore 12 in the wall of the oil chamber 9 to
the outside of this chamber, the wall of this bore 12 is
provided with a spirally shaped groove 44 which is
wound so that during the rotation of shaft 4 any oil will
flow back toward the inside of the oil chamber 9. In ad-
dition, the end part of the turbine shaft at the inside of
the oil chamber 9 is provided with two conical surfaces
from which the oil which might pass from the bearing
disk 7' upon the shaft end 4a will be thrown off by cen-
trifugal action. Furthermore, the cover 9b of the oil
chamber is provided with an oil shield 45 which is in-
tended to prevent any oil from passing from the lower
side of the cover directly to the bore 12.

A thrust bearing in the form of a freely movable or
positively driven bearing disk may also be employed for
supporting a vertical turbine shaft in its axial direction.
The bearing disk would then be disposed within a sub-
stantially horizontal plane and would support the tur-
bine shaft with its upper surface. The bearing disk may
then run partly or entirely within an oil bath or be pro-
vided with an oil coating in any other suitable manner.
In smaller turbine units, the turbine shafts may also run
without being lubricated.

FIG. 14 illustrates a bearing and oil housing 9 for a
plurality of turbine units of a spinning machine. This oil
housing 9 is made of metal or plastic and adapted to be
secured by screws 46 to the rear walls of the individual
spinning units or the common rear wall of these units
so that the ends of the turbine shafts project into the oil
housing 9. For each spinning unit, the oil housing 9
contains a bearing disk 7' the shaft 41 of which is
mounted in a bearing bracket 47. Each of the axially
adjustable bearing disks 7’ is supported in its axial di-
" rection by a bearing screw 13 and is thus acted upon at
one side by the end of the turbine shaft and at the other
side by the bearing screw 13. The oil housing 9 s filled
with oil to such a level that all of the bearing disks 7’
are partly immersed in an oil bath 9a. All of the bearing
disks 7' are positively driven by a common drive which
insures that all bearing disks will rotate at a uniform but
adjustable speed which facilitates the supervision and
adjustment of the thrust bearings. This common drive
consists of a longitudinal shaft 48 which is provided at
each spinning unit with a worm 49 which engages with
wormgear teeth 50 on the peripheral surface of the re-
spective bearing disk 7'.

The longitudinal shaft 48 is preferably divided into
sections each of which has a length substantially equal
to the length of one oil housing 9. The longitudinal
shaft 48 or the shaft sections are rotatably mounted in
bearing rings 51 which are mounted on the ends of the
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oil housings 9. The individual sections of shaft 48 may
be connected to cach other by connecting elements
(not shown) which preferably consist of parts of plastic
which are inserted, for example, into longitudinal
grooves in the adjacent ends of the shaft sections and
are held in position thereon by spring clamps which
surround the connecting elements. If the individual tur-
bines are spaced at short distances from cach other. the
connecting element between the adjacent sections of
shaft 48 is preferably located in or adjacent to a bearing
ring 51, while for turbines which are spaced at larger
distances from each other, it is possible also to space
the adjacent oil housings 9 from each other and to pro-
vide the connecting clements of the shaft sections
within the areas between the oil housings.

In order to prevent the oil from passing out. of. the
ends of each oil housing 9 through the bores:which are
provided for the longitudinal shaft 48 or the sections
thereof, oil shields (not shown) are provided which
may be provided on a common metal strip which ex-
tends along the entire length of the oil housing 9-and
is secured to either the latter or to its cover 9b.

FIGS. 15 and 16 finally illustrate a positive drive for
the bearing disks 7 of all turbine units of a spinning ma-
chine. For each turbine unit a separate oil housing 9'is
provided in which a bearing disk 7 is located the shaft
41 of which is rotatably mounted in a bearing bracket
47. Each bearing disk 7 is braced in its axial direction
by an adjustable bearing screw 13.

The individual oil housings 9 are secured by screws
46 to the frames of the respective turbine units or to a
common frame. This individual mounting permits each
thrust bearing to the centered within small limits. rela-
tive to the respective turbine shaft. The cover 9b has
integrally connected thereto an oil shield 52° which
projects downwardly to the bore in the wall of the oil
housing 9 through which the turbine shaft 41 extends.
If desired, these oil housings 9 may be made of a trans-
parent plastic through which the operation of the thrust
bearing of each turbine unit may be easily inspected
from the outside. ‘

The bearing disks 7 of all turbine units are provided
with outer gear teeth 50 with which a toothed belt 53
engages which runs longitudinally through the spinning
machine. This toothed belt 53 which is made of plastic
is guided between each adjacent pair of oil housings 9
within an insert 54 of plastic which has a semicylindri-
cal outer shape and is inserted into a semicylindrical
aperture between two adjacent oil housings. Each of
these inserts 54 has at the inside a channel:of a cross-
sectional shape substantially equal to that of the
toothed belt 5§3. The covers 9b of the individual oil
housings 9 maintain the inserts 54 of the adjacent spin-
ning units in their proper position. These covers-9b-are
further provided with inwardly directed projections.5§
which are located at.a small distance above the toothed
belt 53 so that the latter cannot disengage from the
outer gear teeth 50 of the bearing disks 7.

In order to require for each spinning machine only
one toothed belt 53 which has a length equal to-that.of
the machine, suitable means may be provided:for mov-
ing the toothed belt back and forth. This may be.done,
for example, in such a manner that at one end.of the
spinning machine the toothed belt §3 is mounted on
spring means, while the other end of the belt is con-
nected to a reciprocating drive member so that. when
the direction of travel of the toothed belt 53 is. re-
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versed, the direction of rotation of the bearing disks 7
will likewise be reversed.

When the bearing disks 7 of the embodiment of the
invention as last described are rotated. their outer teeth
50 will take along the oil upwardly from its level within
the oil housings 9 so that the oil will then flow over the
lateral surfaces of the disks and thus insure additionally
that these surfaces will be coated with oil. In this as well
as in the other embodiments of the invention it is addi-
tionally possible to provide the bearing disks 7 with
bucketlike projections which have the advantage that
an increased flow of oil over these disks 7 will be at-
tained and that the speed of rotation of bearing disks
which are freely rotatable and not positively driven will
be reduced by these bucketlike projections.

Although my invention has been illustrated and de-
scribed with reference to the preferred embodiments
thereof, I wish to have it understood that it is in no way
limited to the details of such embodiments but is capa-
ble of numerous modifications within the scope of the
.appended claims.

Having thus fully disclosed my invention, what 1
claim is:

1. A bearing unit for an open-end spinning turbine
having a shaft, disposed in a frame, one end of which
is operatively connected to the spinning turbine and the
other end of which axially abuts against a thrust bearing
provided with a bearing surface, said thrust bearing
being disposed within a closed bearing housing contain-
ing a liquid lubricant, said end of said shaft extending
to the inside of said housing through a wall thereof, said
shaft being sealed toward the outside of said housing,
and means for movably mounting said thrust bearing
within said housing to continuously change the point of
engagement of said other end of said shaft with said
bearing surface.

2. A bearing unit as defined in claim 1, wherein the
lower part of said bearing housing forms an oil bath and
means are provided for conveying the oil from the oil
bath to the thrust bearing.

3. A bearing unit as defined in claim 2, wherein said
means for conveying the oil are mounted on a support-
ing element, said supporting element being loosely in-
serted into said bearing housing to be easily removable
therefrom.

4. A bearing unit as defined in claim 3, wherein said
oil conveying means comprise a material partly im-
mersed in said oil bath and a supporting means is pro-
vided for supporting said material, said supporting
means extending at least to an area adjacent said thrust
bearing.

5. A bearing unit as defined in claim 3, wherein said
supporting element is substantially U-shaped, said sup-
porting element and said wick being disposed as a rider
directly on said thrust bearing.

6. A bearing unit as defined in claim 3, wherein said
housing is provided with a cover and wherein said sup-
porting element is made of a flat material bent 1o a suit-
able shape secured to said cover.

7. A bearing unit as defined in claim 6, wherein said
flat material forms a bent strip pivotably suspended at
one end on said cover, said strip adjacent to said thrust
bearing including means for clamping said wick.

8. A bearing unit as defined in claim 7, wherein said
strip is also bent to form said means for movably
mounting said thrust bearing.
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9. A bearing unit as defined in claim 2, wherein said
means for conveying the oil includes a U-shaped wick
extending around the upper side of said thrust bearing
with the two arms of said U-shaped wick being at least
partly immersed into said oil bath.

10. A bearing unit as defined in claim 9, wherein said
wick is held within a guide channel extending around
the upper side of said thrust bearing, said guide channel
being provided with a wall having openings through
which the oil may pass from said wick to said thrust
bearing. :

11. A bearing unit as defined in claim 10, wherein
said openings in said wall form slots extending radially
toward said thrust bearing. _

12. A bearing unit as defined in claim 2, wherein said
means for conveying the oil includes a wick and means
are provided for supporting said wick including a cage
for holding said wick.

13. A bearing unit as defined in claim 12, wherein a
cover is provided for said bearing housing and said cage
is mounted on said cover.

14. A bearing unit as defined in claim 12, wherein
said cage rests loosely on the bottom of said bearing
housing and means are provided for maintaining said
cage in a fixed position.

15. A bearing unit as defined in claim 2, wherein said
oil conveying means comprise a felt-like layer and
wherein at least one mounting plate is provided for
serving as the supporting element of said felt-like layer.

16. A bearing unit as defined. in claim 15, wherein
said mounting plate consists of two plates and said felt
layer is mounted between said two plates and wherein
snap means are provided for connecting said two
plates.

17. A bearing unit as defined in claim 2, wherein a
plurality of spinning turbines are provided including
thrust bearings, and wherein said oil bath is a common
oil bath for the thrust bearings of said plurality of spin-
ning turbines.

18. A bearing unit as defined in claim 17, wherein
said common oil bath is disposed centrally of a machine
which is provided with said plurality of spinning tur-
bines on both sides.

19. A bearing unit according to claim 1, wherein said
shaft is substantially horizontally disposed in said
frame.

20. A bearing unit according to claim 19, wherein ad-
ditional bearing means are provided for radially sup-
porting said turbine shaft.

21. A bearing unit according to claim 20, wherein
said additional bearing means includes air suspension -
bearings disposed along said shaft. :

22. A bearing unit as defined in claim 1, wherein said
thrust bearing comprises a bearing plate movably
mounted in said housing.

23. A bearing unit as defined in claim 22, wherein
said bearing plate consists of a slidably mounted bar,
and wherein separate drive means are provided for re-
ciprocating said bar relative to the axis to the end of
said shaft.

24. A bearing unit according to claim 23, wherein at
least said bearing surface consists of a plastic having
antifriction properties.

25. A bearing unit as defined in claim 22, wherein at
least the surface of the bearing plate engaging with the
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end of the shaft consists of a plastic having antifriction
properties.

26. A bearing unit as defined in claim 22, wherein
said bearing plate consists of an endless belt of plastic
having antifriction properties and wherein a separate
driving means is provided for driving said cndless belt
during the rotation of said shaft, said endless belt being
disposed at a right angle to said shaft while bearing
upon the end thereof and also upon the end of a shaft
of at least one other additional spinning turbine extend-
ing parallel thereto.

27. A bearing unit as defined in claim 22, including
an additional shaft wherein said bearing plate consists
of a circular disk coaxially secured to one end of said
additional shaft, the axes of said additional shaft and
said shaft of said spinning turbine being disposed in
substantially parallel spaced relationship to each other,
and wherein a separate drive means is provided, said
separate drive means being operatively connected with
said additional shaft to drive said additional shaft and
said circular disk secured thereto.

28. A bearing unit as defined in claim 22, wherein the
end of said turbine shaft abuts said bearing surface at
an angle differing slightly from a right angle.

29. A bearing unit as defined in claim 22, wherein
said bearing surface is slightly conical.

30. A bearing unit as defined in claim 22, wherein
said bearing plate consists of at least two parts, one of
said parts consisting of a disk of plastic engaging upon
the end of the turbine shaft and the other part consist-
ing of a metal disk.

31. A bearing unit as defined in claim 30, wherein
said disk of plastic consists of a sheet of plastic which
is secured to the metal disk.

32. A bearing unit as defined in claim 22, wherein
said bearing plate is provided with paddlelike projec-
tions for at least one of retarding the rotary movement
of the disk and for taking along oil from said oil bath.

33. A bearing unit according to claim 22, wherein
said housing is provided with a removable cover por-
tion provided with means for limiting the lateral move-
ment of said thrust bearing.

34. A bearing unit according to claim 33, wherein
said frame includes an overflow channel and a collect-
ing chamber communicating with said oil bath.

35. A bearing unit according to claim 22, wherein a
plurality of spinning turbines are provided each having
an oil bath and means are provided for communicating
with each of the oil baths.

36. A bearing unit as defined in claim 22, wherein
said bearing plate is rotatably mounted with the axes of
said shaft and said bearing plate being substantially par-
allel but spaced from each other, said shaft eccentri-
cally engaging said bearing surface, and wherein sepa-
rate drive means are provided for rotating said bearing
plate independently from the rotation of said shaft.

37. A bearing unit according to claim 36, wherein at
least said bearing surface consists of a plastic having
antifriction properties.

38. A bearing unit as defined in claim 36, wherein a
plurality of adjacent spinning turbines are provided,
each of said turbines being provided with a turbine

shaft and an additional shaft, each of said additional

shafts having secured thereto a substantially disk-
shaped bearing plate, and wherein said drive means are
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common means for dri\ing simultaneously said plural-
ity of adjacent spinning turbines.

39. A bearing unit as defined in claim 38, wherein
cach of said bearing disks is provided: with outer pe-
ripheral teeth, and wherein said common drive means
includes an elongated element having teeth engaging
with the teeth of said bearing disks, said elongated. ele-
ment being movably mounted to drive all-of said bear-
ing disks.

40. A bearing unit as defined in claim. 34, wherein
said outer teeth on said bearing disks form worm teeth
and said common drive element consists of a shaft hav-
ing associated worm teeth engaging with the worm
teeth of said bearing disks so as to rotate the latter
when said last mentioned shaft is rotated.

41. A bearing unit as defined in claim 40;. wherein
said lastmentioned shaft is divided into a plurality of
sections, and wherein connecting means are; provided
for connecting said plurality of sections.

42. A bearing unit as defined in claim 38, wherein
said common drive clement consists of a. flexible
toothed belt the teeth of which engage with said. outer
teeth on said bearing disks for rotating said disks when
said belt is driven in a longitudinal direction.

43. A bearing unit as defined in claim 42, wherein a
reciprocating drive means is provided operatively inter-
connected with one end of said toothed: belt for posi-
tively moving said additional shaft in one longitudinal
direction, the other end of said toothed belt being con-
nected to a resilient means for positively moving said
belt in the opposite longitudinal direction.

44, A bearing unit as defined in claim 42; wherein
said additional shafts of said plurality of adjacent spin-
ning turbines are mounted in separate bearing housing,
each of said separate housings forming oil baths, and
wherein guide means are provided between: adjacent
housings for guiding said toothed belt.

45. A bearing unit for an open-end:spinning turbme
having a shaft, disposed in a frame, one end of which
is operatively connected to the spinning turbine and the
other end of which axially abuts against a-thrust bear-
ing, said thrust bearing being disposed within a closed
bearing housing containing a liquid lubricant, said end
of shaft extending to the inside of said housing through
a wall thereof, said shaft being sealed toward the out-
side of said housing, said thrust bearing comprises a
bearing plate rotatably mounted in said housing.is mov-
able during the rotation of said shaft, the point.of en-
gagement of the end of said shaft with the surface of
said bearing plate changing continuously on this sur-
face, the axes of said shaft and said bearing plate being
substantially parallel but spaced from each: other, said
bearing plate being driven by the engagement of the
end of said shaft with said surface of the bearing plate
facing said end in an off-center position of said surface.

46. A bearing unit as defined in claim. 45, wherein
said bearing plate forms a disk freely rotatable in said
housing and wherein the space between the axes of said
shaft and said disk varies during the rotation of said
disk with said axes always spaced at a predetermined
minimum distance.

47. A bearing unit according to claim 46, wherein at
least said bearing surface consists of a plastic having
antifriction properties.

48. A bearing unit for an open-end spinning turbine
having a shaft, disposed in a frame, one end of which
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is operatively connected to the spinning turbine and the
other end of which axially abuts against a thrust bear-
ing, said thrust bearing being disposed within a closed
bearing housing containing a liquid lubricant, said end
of said shaft extending to the inside of said housing
through a wall thereof, said shaft being sealed toward
the outside of said housing said thrust bearing compris-
ing a bearing plate movably mounted in said housing,
said bearing plate being movable during the rotation of
said shaft with the point of engagement of the end of
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the shaft with the surface of the bearing plate changing
continuously on this surface, and an abutment, wherein
the end of said shaft abutting against said surface of
said bearing plate thereby presses the opposite surface
of said bearing plate in the axial direction against said
abutment.

49. A bearing unit according to claim 48, wherein
said abutment includes an axially adjustable bearing

screw disposed in said frame.
* * * ® *



