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4 Claims. (ClL 57—77.45)

The present invention relates to drives for rotating
driven elements at extremely high speed. The present
invention is particularly applicable to false twisting ap-
paratus wherein false twist tubes are required to be driven
at extremely high speeds.

In false twist apparatus it is known to subject to false
twisting all types of filaments which are capable of re-
ceiving a curl which can be permanently set therein. Such
filaments may be made of synthetic staple fibers or even
from mixtures of such synthetic fibers and natural fibers,
and these fibers are spun so as to form the filaments
which are thereafter false twisted and then set so as to
have a permanent curl therein, thus greatly increasing the
stretchability of the filaments, as is well known.

In order to provide a relatively large output with false
twisting apparatus of this type, it is necessary to rotate
the false twist tubes at extremely high speeds, and the ex-
tent of the output is determined by the speed of rotation
of the false twist tubes so that the latter are rotated at
the highest possible speeds in order to provide the greatest
possible output. With false twist tubes of this type which
are supported in roller or ball bearings it is possible to
obtain maximum speeds of 80,000 r.p.m. However,
tubes supported in this way subject their bearings to ex-
tremely great wear, and the operation is further unde-
sirable because of the large amount of noise and great
amount of heat which is generated.

Tt is possible at the present time to obtain even higher
speeds for false twist tubes, but only at considerable cost.
For example, frequency-regulated electric motors are
known which are provided with hollow drive shafts which
act as a false twist tube, and such drive shafts are sup-
ported for rotation on cushions of compressed air. How-
ever, installations of this type are extremely expensive
and require a particularly large investment. Devices of
this latter iype can provide revolutions of up to 150,000
per minute, but they are extremely costly and require a
relatively large amount of space.

One of the objects of the present invention is to pro-
vide a structure capable of rotating a driven element such
as a false twist tube at speeds on the order of 150,000
r.p.m. and higher with an extremely simple, inexpensive
structure which occupies an extremely small amount of
space.

Another object of the present invention is to provide a
high speed drive for driven elements such as false twist
tubes which enables a relatively large number of the
tubes or other driven elements to be driven from a single
drive means and which also enables a relatively large
number of the driven elements to be located relatively
close to each other and also to be rotated in pairs with
the driven elements of each pair rotating in opposite di-
rections.

It is also an object of the present invention to provide
an inexpensive highly reliable false twisting apparatus
whose output is substantially greater than the output of
any false twisting apparatus known at the present time.

With above objects in view the present invention in-
cludes in a high speed drive an elongated, non-magnetiz-
able drive means movable along a predetermined path, a
stationary magnet located at one side of the drive means
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so that the latter moves past the stationary magnet, and
a magnetic driven element located on the side of the
drive means opposite from the magnet and attracted to-
ward the latter so as to be urged by the magnet against
the drive means to be rotated by the later. In the case
of a false twist apparatus, the invention includes an elon-
gated drive means movable along a predetermined path
and a stationary magnet means located closely adjacent
to the drive means so that the latter moves past the sta-
tionary magnet means. A magnetically supported false
twist tube is located at the side of the drive means opposite
from the magnet means to be attracted toward the latter
and thus pressed against the drive means to be rotated
thereby. Because the false twist tube is urged against
the drive means exclusively by the magnet means and be-
cause this false twist tube is not supported in any way
and is only maintained in operative relation with respect
to the drive means by the magnet means, there are no
bearings or other elements which limit the speed of ro-
tation of the false twist tube and at the same time-an ex-
tremely small space is occupied by the structure of the
invention.

The novel features which are considered as character-
istic for the invention are set forth in particular in the
appended claims. The invention itself, however, both as
to its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of speci-
fic embodiments when read in connection with the ac-
companying drawings, in which:

FIG. 1 is an elevational view of a high speed drive ac-
cording to the present invention, the drive means of FIG.
1 being shown in section;

FIG. 2 is a top plan view of the structure of FIG. 1;

FIG. 3 is a fragmentary sectional elevational view of
another embodiment of a high speed drive according to
the present invention; ’

FIG. 4 is a top plan view schematically illustrating how
groups of driven elements may be associated with a single
drive means according to the present invention;

FIG. 5 is an elevational view of the structure of FIG. 4,
FIG. 5 further illustrating schematically devices for
treating the filaments before they are twisted;

FIG,. 6 is a partly sectional top plan view of an appara-
tus for driving a plurality of driven elements from a single
drive means, the embodiment of FIG. 6 being different
from that of FIGS. 4 and 5 and. corresponding to the
embodiment of FIG. 3; and

FIG. 7 is an elevational view of the structure of FIG.
6 showing how a single filament treating apparatus is
used with all of the driven elements; .

FIG. 8 is an elevation of a down-twister which includes
the structure of the invention; and

FIG. 9 shows on an enlarged scale, as compared to
FIG. 8 the high speed drive of the invention which is in-
cluded in the structure of FIG. 8.

Referring now to FIGS. 1 and 2, it will be seen that the
structure illustrated therein includes a permanent horse-
shoe magnet 2 which is stationary and fixedly supported
in any. suitable way not illustrated in the drawing. For
example, the permanent magnets 2 may be fixedly carried
by the frame of the machine. The permanent magnet 2
is provided with pole shoes 2a which are of wedge-shaped
configuration and the outer tips or crests of the wedge-
shaped pole shoes extend parallel to the north-south
direction of the magnet. Directly next to the pole shoes
2a, at the crests of the same, is located an elongated
drive means in the form of a drive belt 3 which moves in
a direction normal to the plane of FIG. 1 and which is
of a non-magnetizable and electrically non-conductive
material in order to avoid eddy currents. This belt 3 may
be an endless belt of plastic which continuously moves
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past the stationary magnet means 2, and the belt 3 is
driven by any motor or the like and guided on any
suitable pulleys.

At the side of the drive means 3 opposite from the
stationary magnet means 2 is located the driven element
which in the illustrated example is in the form of a mag-
netic false-twist tube 1 made of soft iron, for example:
This tube is supported only by the magnet 2 and is at-
tracted toward the latter so that the magnet 2 presses the
falsestwist tube 1 against the belt 3 and in this way dur-
ing movement of the belt 3 the false-twist tube 1 will be
rotated around its axis., ¥t will be noted that the axis
of the fube 1 also extends in the north-south direction of
the magnet. At relatively high speeds of the belt 3 and
telatively small diameters of the tubé 1 the latter will be
fotated at extremely high speeds by frictional engagement
with the¢ moving belt 3 while being maintained in the
position shown in FIGS. 1 and 2 by the magnetic forces
derived from the magnet means 2.

As may be seen from the drawing, the tube 1 is pro-
vided with an axial bore 1a passing therethrough so that
the filament 4 which is to be false-twisted can extend
through the tube 1, and the tube 1 carries at its top end,
as viewed in FIG. 1, a wire element 15 which is fixed to
the tube 1 for rotation therewith and which bridges the
top open end of the tube 1, this element 15 having a U-
shaped configuration in the example illustrated in FIG.
1. The filament 4 which is fo be false-twisted is looped
around the wire element 15 so that a false-twist will be
imparted to the filament 4 during rotation of the tube 1,
as is well known, The tube 1 is provided with portions
1c of an enlarged diameter, as compared to the remainder
of the tube 1, and these portions Ic are respectively
lined with the poles of the magnet, so as to provide a re-
liable support of the tube 1 and a forceful urging of the
same against the drive means 3.

According to the embodiment of the invention which
is illustrated in FIG. 3, the stationary permanent mag-
net 12 is fixedly carried by a stationary holder 15 formed
with a bore through which a rotary drive shaft 16 passes.
This rotary drive shaft 16 is fixed to the hub 134 of a disc
13 which fixedly carries at its outer periphery a hollow
cylinder 135 which may be formed integrally with the
disc 13, Thus the parts 16, 134, and 13 form a means
connected to the cylinder 135 for rotating the latter.
This cylinder 135 has a relatively thin wall and the entire
disc 13 and cylinder 135 are made of a non-magnetizable,
electrically non-conductive material.. ¥t will be noted
that as the cylinder 135 rotates around its axis it will
move past the pole shoes of the stationary magnet 12
which has the same structure as the magnet 2 described
above. The holder 15 of the magnet 12 is fixedly carried
by any suitable structure so as to maintain the magnet 12
stationary. The false twist-tube 1 is located at the side
of the cylinder 135 opposite from the magnet 12 and is
attracted toward the latter so that the false-twist tube 1
is supported exclusively by the magnet 12 and is urged
exclusively by the magnet 12 into frictional engagement
with the rotating cylinder 135 to be driven during rota-
tion of the latter.

It is apparent that with the above-described structure,
even when the drive means is idle the false-twist tubes
will be maintained in position by the permanent magnets.
However, it is also possible to use electro-magnets, and
in this case the false-twist tubes are held in position even
when the current is turned off by the looped portion of
the filament which passes around the wire 15.

FIG. 4 schematically illustrates in a plan view two
groups of the devices shown in FIGS. 1 and 2 associated
with a single drive means in the form of an endless belt 3,
each group including four false-twist tubes 1/1—-1/4 and
four permanent magnets 2/1-2/4 respectively cooperat-
ing therewith in the manmer shown in FIG. 4. Thus, it
will be seen that the permanent magnets 2/1 and 2/2

4

are on one side of the belt 3 while the permanent magnets

2/3 and 2/4 are on the other side thersof, and the false-

twist tubes 1/1 and 1/2 which cooperate with the magnets

2/1 and 2/2 are located on the same side of the belt as
5 the magnets 2/3 and 2/4 but aligned with the magnets
2/1 and 2/2. 1t will be noted that with this arrangement
the false-twist tubes on one side of the belt 3 will be
driven in a direction opposite from the false-twist tubes
on the other side thereof, so that pairs of filaments which
respectively pass through the tubes on the opposite sides
of the belt 3 may be S-twisted and Z-twisted to provide
pairs of oppositely twisted filaments which can thereafter
be combined together to form doubled filaments and
which may be thereafter further twisted so as to prevent
the doubled, combined filaments from coming apart from
each other.

As may be seen from FIG. 5, which diagrammatically
illustrates an up-twister, all of the filaments associated
with one group of devices of the invention pass through
a single filament treating device 7 of any suitable con-
struction prior to moving upwardly through the false-twist
tubes. As is well known the filaments may be derived
from any suitable packages after the latter are arranged
in suitable creels, and filament tensioning devices may be
arranged in advance of the devices 7 and beyond the false-
twist tubes suitable take-up spocls may be provided to
take-up the treated filaments. The devices 7 may provide
either a chemical or a thermal treatment of the filaments.

According to the embodiment of the invention which
is illustrated in FIGS. 6 and 7, and which has been partly
described in connection with FIG. 3, the several magnets
12/1-12/8 are fixedly connected to each other and form
part of a spider arranged within the hollow cylinder 135,
and on the outside of the cylinder 13b are arranged the
several false-twist tubes 1/1-1/8 which respectively co-
operate with the magnets 12/1-12/8 to be attracted to-
ward the latter and thus urged into frictional engagement
with the cylinder 13b and rotated thereby, these false-
twist tubes being supported exclusively by the magnets
and urged exclusively thereby against the rotary cylinder
13b. The shaft 16 may be driven from any suitable
motor. As is indicated in FIG. 7, this structure also
forms part of an up-twister, and a suitable filament treat-
ing device 27 is provided for treating all of the filaments
pr}i)or to the passage of the latter through the false-twist
tubes.

The provision of pole shoes which are of wedge-shaped
configuration is of advantage since in this way the lines
of flux are concentrated on relatively small areas at the
crests of the pole shoes. The enlarged portions of the
false-twist tubes serve to concentrate the lines of mag-
netic flux.

It will be noted that the above-described structure of
the invention requires a minimum amount of space, a
5 minimum amount of driving energy, and with practically

no wear it provides practically any desired speed of ro-

tation.
By providing a single yarn treating device 7 or 27
for a plurality of filaments which will be arranged in
60 pairs with the filaments of opposite pair false-twisted in
opposite directions, as indicated in FIGS. 4 and 5, the
advantage is provided that the oppositely twisted fila-
ments which are afterwards combined together to form
a doubled yarn are subjected to identical heat treatment.

FIG. 8 shows the structure of the invention incorpo-
rated into a down-twister apparatus. The structure of
FIG. 8 includes the creels 73 and 74 which are carried
by the frame portions 26 and 27, respectively. Each
creel is carried directly by a pair of bars of the frame
70 portions 26 and 27. Thus, the creel 73 is carried by the

bars 67 and 68, while the creel 74 is carried by the bars

71 and 72. Each creel carries a plurality of packages

28, and these yarn packages are arranged in pairs having

their fres ends tied together, so that as soon as one pack-
75 age of each pair is empty the structure will continue to
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operate with the yarn from the other package of each
pair, and in the meantime the empty package may be
teplaced with a full package and tied to the remaining
package so that in this way continuous operation is pro-
vided. Of course, a plurality of such pairs of packages
are carried by each creel on opposite sides of the machine,
and the yarns from the packages pass upwardly around
and through the yarn guides 31, 32 which may be con-
ventional pig-tail guides. From the guides 31 and 32
shown at the top of FIG. 8, the varns or filaments pass
through the thread or yarn tensioning devices 29 and 390
which are of any conventional construction such as mesh-
ing combs whose position may be adjusted so as to adjust
the tension on the filaments. These filament tensioning
devices 29 and 30 are carried by the stationary frame
portion 64. Below the beam 64 of the machine is lo-
cated a beam 63 which carries the brackets for supporting
pairs of yarn or filament transporting rollers 35 and 36
on the opposite sides of the machine, and the yarn guides
33 and 34 serve to guide the yarn or filament from the
tensioning devices to the transporting rollers 35 and 36
which nip the yarn and guide the same to the guide eyes
37 and 38 which may be pig-tail guides in the same way
as the guides 31 and 32. The lower rollers of the pairs
of rollers 35 and 36 may be driven from any suitable
source of power while the upper rollers simply rest on
the lower rollers by gravity to nip the yarn and transport
the same. From the guides 37 and 38 the filaments pass
downwardly through the yarn treating devices 3% and 49
which may, for example, heat the filaments in the event
that they are made of thermoplastic material so as to
place them in a condition suitable for false-twisting.
After passing through the treating devices 39 and 40 the
filaments are guided through the pig-tail guides 41 and 42
to the structure of the invention, this structure conform-
ing generally to structure shown in FIGS. 1, 2 and FIGS.
4, 5. This structure is shown on an enlarged scale in
FIG. 9, and includes the stationary rail 45 which is fixedly
carried by the beam 62 and extends crosswise of the latter.
The rail 45 serves to slidably support a carriage 46 which
fixedly carries a magnet holder 47, the latter providing a
support for the stationary permanent magnet 48 which
has the structure described above. The magnet 48 is lo-
cated next to the drive belt 49, which corresponds to the
belt 3 described above, and this is an elongated endless
belt driven from any suitable motor. It is to be under-
stood that FIG. 8 is a transverse view of a long false-
twisting apparatus which may have the length on the
order of 15 or 20 feet, for example. The drive belt 49
extends along the entire machine and pulleys for the belt
are located at the ends of the machine and one run of
the belt is located at the left side of the machine as viewed
in FIG. 8, while the other run is located at the right side
thereof, and the magnets 48 are distributed along both
runs of the belt on opposite sides thereof in the manner
indicated in FIG. 8. The carriages 46 can respectively
be fixed to the rails 45 at any desired position thereof,
so that it is possible to adjust the positions of the magnets
48 with respect to the driving belt 49. The false-twist
tubes 50 correspond to the tubes 1 described above and
are respectively aligned with the permanent magnets on
the opposite side of the belt therefrom, this arrangement
conforming to that illustrated in FIG. 4.

This, it will be seen that the several yarns of fila-
ments moving downwardly through the false-twist tubes
50 are false-twisted thereby. These yarns or filaments
then move through the yarn guides 51 and 52 and from
the latter to the transporting pairs of rolls 33 and 54
which may be identical with the rolls 35 and 36 de-
scribed above. Of course, it is to be understood that
there are a large number of filaments moving simultan-
eously downwardly through the false-twisters and there
are a large number of guides such as the guides 33,
34, 37, 38, 41, 42 and 51, 52 respectively guiding the
several filaments, All of these filaments are nipped by
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the transporting rolls 53 and 54 and pass around the
upper transporting rolls of the pairs of transporting rolls
53 and 54 to move upwardly to the two decks of take-
up spools located at the opposite sides of the machine
beneath the creels. The machine includes the base 21
as well as the frame part 22 extending upwardly there-
from and supporting the various other frame parts in
the manner shown in FIG. 8. Some of the filaments
which move upwardly from the lower transporting rolls
53 and 54 are guided to the take-up spools 55 of the
two lower decks located on the opposite sides of the ma-
chine, as indicated in FIG. 8, these spools being sup-
ported by the frame parts 65 and 69 and the filaments
are guided onto the take-up spools with conventional
guides. The take-up spools are driven by lower driving
rollers on which the take-up spools rest by gravity so
as to take-up the yarn, these take-up spool driving rolls
being driven from any suitable motor in a known way.
In the same manner, as is evident from FIG. 8, the re-
maining filaments are guided to the upper decks of
take-up spools 55 to be wound thereon, the upper decks
being supported by the frame parts 66 and 70, as indi-
cated in FIG. 8.

The simplicity and relatively small space occupied by
the structure of the invention is evident from FIG. 8.

It will be understood that each of the elements de-
scribed above, or two or more together, may also find
a useful application in other types of high speed drives
differing from the types described above.

While the invention has been illustrated and described
as embodied in a high speed drive for false-twist tubes
or spindles, it is not intended to be limited to the de-
tails shown, since various modifications and structural
changes may be made without departing in any way from
the spirit of the present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can
by applying current knowledge readily adapt it for var-
ious applications without omitting features that, from
the standpoint of prior art, fairly constitute essential
characteristics of the generic or specific aspects of this
invention and, therefore, such adaptations should and
are intended to be comprehended within the meaning
and range of equivalence of the following claims.

What is claimed as new and desired to be secured
by Letters Patent is:

1. A high speed rotary drive, comprising the com-
bination of a cylindrical driven element comprising a
body of magnetically permeable material extending ax-
ially thereof, stationary magnet means having a pair of
poles spaced apart in a direction axially of said element
and tapered outwardly terminating in wedge shaped tips,
each of which extends a substantial distance axially of
said element and in substantial parallel alignment with
the axis of said element, and a non-magnetic driving ele-
ment movable in one direction transverse the axis of said
driven element continuously along a predetermined path
passing over and substantially bridging the space be-
tween said magnet pole tips, said driving element hav-
ing an inner surface contiguous with said pole tips and
an outer driving surface against which said driven ele-
ment is held in driving engagement conjointly by said
magnetic means and said magnetically permeable driven
element body, the length across said pole tips in a direc-
tion axially of said driven element being substantially
at least as great as the length of said magnetically per-
meable body axially of said driven element.

2. In a false twist apparatus, the combination of a
false twist tube comprising a body of magnetically per-
meable material extending axially thereof, stationary
magnet means having a pair of poles spaced apart in
a direction axially of said tube and tapered outwardly
terminating in wedge shaped tips, each of which extends
a substantial distance axially of said tube and in sub-
stantial paralle] alignment with the axis of said tube,



3,059,408

7

and a non-magnetic driving element movable in one direc-
tion transverse the axis of said tube continuously along
a predetermined path passing over and substantially
bridging the space between said magnet pole tips, said
driving element having an inner surface contiguous with
said pole tips and an outer driving surface against which
said tube is held in driving engagement conjointly by
said magnetic means and said magnetically permeable
tube body, the length across said pole tips in a direction
axially of said tube being substantially. at least as great
as the length of said magnetically permeable body ax-
ially of said tube.

3. In a false twist apparatus, the combination of a
false twist tube comprising a body of magnetically per-
meable material extending axially thereof, stationary
magnet means having a pair of poles spaced apart in a
direction axially of said tube and tapered outwardly
terminating in wedge shaped tips, each of which ex-
tends a substantial distance axially of said tube and in
substantial parallel alignment with the axis of said tube,
and 'a non-magnetic driving belt movable in one direc-
tion transverse the axis of said tube continuously along
a predetermined path passing over and substantially
bridging the space between said magnet pole tips, said
belt having an inner surface contiguous with said pole
tips and an outer driving surface against which said tube
is held in driving engagement conjointly by said mag-
netic means and said magnetically permeable tube body,
the length across said pole tips in a direction axially of
said tube being substantially at least as great as the length
of said magnetically permeable body axially of said tube.

4. In a false twist apparatus, the combination of a
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false twist tube comprising a body of magnetically per-
meable material extending axially thereof, stationary
magnet means having a pair of poles spaced apart in a
direction axiaily of said tube and tapered outwardly ter-
minating in wedge shaped tips, each of which extends
a substantial distance axially of said tube and in sub-
stantial paralle] alignment with the axis of said tube,
and a thin-walled cylinder having a non-magnetic periph-
eral driving portion movable in one direction transverse
the axis of said tube continuously along a predetermined
path passing over and substantially bridging the space
between said magnet pole tips, said driving portion hav-
ing an inner surface contignous with said pole tips and
an outer driving surface against which said tube is
held in driving engagement. conjointly by said magnetic
means and said magnetically permeable tube body, the
length across said pole tips in a direction axially of said
tube being substantially at least as great as the length
of said magnetically permeable body axially of said tube.
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