
- 1 - WINDING CORE FOR CARRIER OF INFORMATION Description The invention
relates to a hub for wound-up information media in strip or tape form, in
the form of a ring, with an outer circumference and a winding area arranged
thereupon, the width of the outer winding area substantially corresponding
to the width of the informa- tion medium to be wound up, the hub having a
central bore, which forms the inner circumference and has driving grooves
on  this  inner  circumference,   elastically deformable intermediate
elements, running radially and in the circumferential direction, being
provided between the outer circumference and the inner circumference of the
hub. Once the magnetic coating has been produced on a flexible base in tape
form, information media, for example magnetic tapes, are cut to the width
required for use and are wound onto flanged reels or flangeless hubs in a
length of up to several thousand meters. For this purpose, the hub is
fitted with its central bore onto the drive spindle of a winding machine
and the information medium is wound up at high speed and under an approp-
riately adapted winding pressure. In general, to save on cost and weight,
the hubs have between the outer winding area and the inner circumference
areas of restricted cross section, radially running reinforcing ribs being
provided to increase the stability in this zone where the material is
thinner. An example of such a hub is men- tioned in DE-U-77 22 919. A
stackable hub, on which the tape rolls, stacked one on top of the other,
are secured against twisting and consequently against damage, is known from
DE-A-24 48 853. During winding of the information media onto said hubs as
well as during rewinding, such high tensions in the tape may occur that the
winding pressure causes the hub bore to be constricted, as a result of
which the hubs 



can no longer be fitted onto the drive spindle of the winding apparatus or
cannot be pulled off it. To counter this problem, it is known to produce
the hubs from glass fiber reinforced plastic and, if appropriate, to
dispense    -2- with the thinning of the material mentioned; in addition,
hubs of metal are in use. However, for reasons of weight and cost, these
solutions have considerable disadvan- tages. To avoid the constriction of
the hub bore, the already mentioned Utility Model DE-U-77 22 919 discloses
a radially running threading slit, which is constricted during winding and
thereby takes up the winding stress. US-A-3 632 053 discloses a flanged
reel, the hub of which has the generic properties mentioned at the
beginning and on which, in addition, flexible intermediate elements are
respectively provided between hub and flange in order to avoid
transmitting  the  compression  to  the  flanges. However, as the
description reveals, this known hub also requires glass fiber reinforced
polystyrene or metal as the material for the hub. It can also be read in
the description of EP-A-0 375 322 of the same applicant that, in spite of
the flexible intermediate elements, the inside diameter of the hub is still
compressed. In the latter document, to avoid this compression it is
proposed to provide between outer and inner ring a number of obliquely
running ribs, which have the consequence of twisting the outer ring against
the inner ring. US-A-4 052 020 discloses a reel for a computer tape, on
which the outer winding area of the hub is covered with a flexible surface,
in order in this way to absorb the stress occurring during winding. Setting
out from the prior art mentioned above, it is an object of the present
invention to provide a hub 



of the generic type mentioned at the beginning which does not have the
disadvantages of the prior art, which is furthermore made of plastic and is
to do without rein- forcing additives, for example glass fibers or glass
beads, because this presents recycling problems. More- over, it is an
object of the present invention that dishing of the tape roll does not
occur when a number of hubs bearing rolls of tape, known as pancakes, are
stacked one on top of the other, and that such a stack of pancakes does not
present any problems during transport    -3- and storage. We have found
that this object is achieved with a hub as claimed in any of claims 1, 3, 4
or [sic] 5. Further details of the invention and expedient embodi- ments
are contained in the subclaims, the drawings and the description. The
invention will now be explained in further detail with reference to the
drawings, in which: Figures 1 to 4 show plan views of embodiments of the
hub according to the invention with flexible elements. The essential
feature of the embodiment according to Figure 1 is that the outer ring (2)
of the hub com- prising two concentric rings has a double-T structure, and
that flexible intermediate elements (7) are arranged evenly distributed in
the circumferential direction between the outer ring (2) and the inner ring
(3). By the combination of double-T groove and flexible intermediate
elements, a transmission of the compression from the outer ring to the
inner ring is avoided in a particularly effective way and, at the same
time, a significant weight saving is accomplished, without having to
reinforce the plastic material with glass fibers or similar additives. 



The inner ring (3) preferably has axial projections, known per se, on both
its sides, which projections are mutually offset in the radial direction,
so that the hubs are protected against shifting when they are stacked. In
addition, the central bore (16) of the hub likewise has driving grooves
(20), similarly known from the prior art. Instead of the annular axial
projections men- tioned above, the inner ring may also be provided with a
plurality of deformations (17, 18), which extend alter- nately to both
sides in the circumferential direction on the inner circumference of the
hub and respectively interlock when a number of hubs are stacked one on top
of the other, and in this way prevent them twisting with respect to one
another. Such hubs are known from the already mentioned DE-A-24 48 853. As
a result, the width of the inner ring (3) on said preferred embodiments is
-4- greater than the width of the winding area (1). Figure 1 represents a
preferred embodiment, in which, S-shaped webs (7), extending in radial and
circumferential direc- tions, are arranged evenly distributed as said
interme- diate elements. Further, likewise preferred embodiments of the
present invention can be seen from Figures 2, 3 and 4. These embodiments
have in common that the hub does not comprise two concentric rings, but
that openings, evenly distributed over the circumference on both sides, are
provided between the outer circumference or the winding area (1) and the
inner circumference, or the inner bore (16), which openings both mean a
material saving and have the consequence of the required compression of the
outer circumference on account of the winding pressure, without the
compression being transferred to the inner hub. The following shapes have
proved successful here: 



According to Figure 2, the circular openings (8, 9) are arranged in one or
more concentric circles, it being possible for the openings to be of
different sizes and to be arranged offset with respect to one another.
Figure 3 shows openings in zig-zag form (13). Figure 4 represents
chevron-like openings (15) in the circumferential direction. In the case of
these abovementioned embodiments as well, axial projections or deformations
(17, 18) are provided in the vicinity of the inner circumference or of the
hub bore, as already described in further detail above, in order in this
way to avoid a displacing or twisting of the hubs stacked one on top of the
other. EXAMPLE 1 On a hub having an outside diameter Da of 114 mm, a bore
inside diameter Di of 77 mm and having a width of 15 mm, consisting of
polyamide without further additives and, as represented in Figure 1,
provided with 12 S- shaped circular flexible intermediate elements and
double-T groove, a half-inch video magnetic tape of a total thickness of 19
Am and a length of 5000 m was wound up on a conventional winding apparatus
and at a speed of    -5- 450 m/min. During this operation, the winding
parameters, that is tape tension and pressure of the contact roller
pressing the magnetic tape onto the hub, were chosen in such a way that a
winding pressure of 20 bar acted on the hub. COMPARATIVE EXAMPLE A
commercially available hub, known as a NAB hub, consisting of glass fiber
reinforced polystyrene and having the same dimensions as in Example 1 but a
cross- sectional constriction between outside diameter and inner bore and 9
radial ribs on both sides, was wound with the 



same tape under precisely the same conditions as in Example 1. The
following table shows the reduction in the hub diameters [err], [err] on
the wound hub of the examples according to the invention in comparison with
a hub according to the prior art. [err]    -6- We claim:- 1.      A hub for
wound-up information media in strip or tape form in the form of a ring with
an outer circumfer- ence and a winding area arranged thereupon, the width
of the outer winding area substantially corresponding to the width of the
information medium to be wound up, the hub having a central bore (16),
which forms the inner circum- ference and has driving grooves (20) on this
inner circumference,   elastically   deformable   intermediate elements,
running radially and in the circumferential direction, being provided
between the outer circumference and the inner circumference of the hub,
wherein the intermediate elements running radially and in the circum-
ferential direction are separate S-shaped webs (7), it being provided in
particular that a part running in the circumferential direction is
connected at each end to the ring form of the hub by in each case a part
running in the radial direction, so that a relative movement of the outer
circumference with respect to the inner circumfer- ence of the ring form of
the hub in the circumferential direction is prevented. 2.      A hub as
claimed in claim 1, wherein the same consists of plastic and, with the
information medium wound up on it, has a compression ratio of the
compressed inner circumference [err] to the compressed outer circum-
ference (ADa) of 1:5. 



3.      A hub for wound-up information media in strip or tape form in the
form of a ring with an outer circumfer- ence and a winding area arranged
thereupon, the width of the outer winding area substantially corresponding
to the width of the information medium to be wound up, the hub having a
central bore (16), which forms the inner circum- ference and has driving
grooves (20) on this inner circumference,   elastically   deformable
intermediate elements, running radially and in the circumferential
direction, being provided between the outer circumference and the inner
circumference of the hub, wherein the intermediate elements running
radially and in the circum- ferential direction are webs between circular
openings    -7- (8, 9) of different sizes, the circular openings (8, 9)
being arranged in the form of one or more concentrically running rings, so
that a relative movement of the outer circumference with respect to the
inner circumference of the ring form of the hub in the circumferential
direction is prevented. 4.      A hub for wound-up information media in
strip or tape form in the form of a ring with an outer circumfer- ence and
a winding area arranged thereupon, the width of the outer winding area
substantially corresponding to the width of the information medium to be
wound up, the hub having a central bore (16), which forms the inner circum-
ference and has driving grooves (20) on this inner circumference,
elastically   deformable   intermediate elements, running radially and in
the circumferential direction, being provided between the outer
circumference and the inner circumference of the hub, wherein the
intermediate elements running radially and in the circum- ferential
direction are shaped as webs between zig-zag- shaped openings, the
zig-zag-shaped openings being 



arranged on radii between the inner circumference and the outer
circumference of the ring form of the hub, so that a relative movement of
the outer circumference with respect to the inner circumference of the ring
form of the hub in the circumferential direction is prevented. S.      A
hub for wound-up information media in strip or tape form in the form of a
ring with an outer circumfer- ence and a winding area arranged thereupon,
the width of the outer winding area substantially corresponding to the
width of the information medium to be wound up, the hub having a central
bore (16), which forms the inner circum- ference and has driving grooves
(20) on this inner circumference,   elastically   deformable   intermediate
elements, running radially and in the circumferential direction, being
provided between the outer circumference and the inner circumference of the
hub, wherein the intermediate elements running radially and in the circum-
ferential direction are shaped as webs between chevron- like openings which
are arranged in a uni-directed manner    -8- on a circular ring lying
between the inner circumference and the outer circumference, so that a
relative movement of the outer circumference with respect to the inner
circumference of the ring form of the hub in the circum- ferential
direction is prevented. 6.      A hub as claimed in claim 1 or 2, wherein
an inner ring (3) and an outer ring (2) are provided between the outer
circumference and the inner circumference of the ring form. 7.      A hub
as claimed in claim 6, wherein the outer ring has a double-T profile. 8.
A hub as claimed in one of claims 1 to 7, wherein a thermoplastic, such as
PVC or polyamide, without reinforcing materials, such as glass fiber or
glass 



beads, is used as the material. 9.      A hub as claimed in one of claims 1
to 8, wherein axial projections  (17, 18) for stacking are provided
alongside the inner circumference of the ring form of the hub on both
sides.    -9- WINDING CORE FOR CARRIER OF INFORMATION ABSTRACT The
invention relates of a flangeless stackable hub, on which compressing of
the inner central bore is to be prevented during the winding up of an
information medium in tape form under high winding pressure. According to
one embodiment, this is achieved by an outer hub ring having a double-T
profile being provided alongside the outer winding area and by there also
being elastically deformable annular intermediate elements between outer
hub ring and inner hub ring. In the case of another embodiment, variously
shaped openings or notches, which are distributed evenly over the entire
circumference, are provided on both sides of the hub between outer
circumference and inner circumference.   In addition,   the   hub
contains   alongside   its   inner circumference on both sides axial
deformations, in order to avoid a shifting or twisting when hubs are
stacked one on top of the other. FIGURE 2.          


