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Description

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a reel for winding
up an elongate flexible article to form a transportable
package thereof, wherein the reel comprises a pair of
parallel discs connected one to another by a hub or
boss, and an axial bore formed centrally of the discs
and the hub. A shaft will be inserted in the axial bore so
as to support the reel at a station where the elongate
flexible article is unwound for use.

2. Prior Art

Labels or the like have been attached to the outer
side surfaces of the reels by means of an adhesive, in
order to indicate the necessary information hand-written
or printed and including the name and/or length of pack-
aged article and the name of manufacturer.

Those reels have generally been reused, or alter-
natively recycled ( after crushed ). In such a case, the
attacked labels have had to be removed manually and
using a proper solvent or a detergent together with or
without water.

It has however taken a long time and has cost much
labor to remove the labels or the like, so that the reuse
or recycle of used reels has considerably been uneco-
nomic, as compared with use of new reels or with dis-
posal of used reels. Thus, the waste of resources due to
such a disposal, as well as the pollution of water or envi-
ronment due to the solvent or detergent, have been
problems to be resolved.

SUMMARY OF THE INVENTION

An object of the present invention made in view of
those problems is to provide a reel of a novel type that,
contrary to the prior art practice, any users need no
longer to directly paste or stick the labels to the reel
adapted to take up an elongate flexible article and form-
ing a transportable package thereof. In other words, the
invention intends to make it possible for the users to
quickly attach to the reels or detach therefrom the labels
or the like in a simpler and easier manner.

From a general aspect, the reel provided herein to
transport elongate flexible articles does comprise a pair
of discs 1 whose central portions are connected one to
another by a hub 11, an axial bore 12 formed through
and axially of the hub, and at least one narrow gap 4
adapted to hold an identification card 3, wherein the
narrow gap or gaps 4 are formed on an outer side sur-
face of at least one disc 1 and in parallel therewith so
that the card 3 is held in its entirety in the gap 4, or held
in place at sides and/or corners of the card by the gaps
4. In a first preferred mode of the present invention, two
opposite sides 'a’ and b’ or three sides 'a’, b’ and 'c’ of
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a substantially rectangular and transparent film 2 are
fixed to the outer surface at a region thereof where the
card is to be held, so that the gap 4 is defined between
a back surface of the film and the outer surface of the
disc.

In a second preferred mode, the substantially rec-
tangular and transparent film 2 is fixedly adjoined to a
backing sheet 82 at the two sides 'a’ and 'b' or three
sides 'a’, 'b’ and 'c’, and a back surface of the backing
sheet 82 is fixed to the outer surface of the disc, so that
the gap 4 is defined between a back surface of the film
and an outer surface of the backing sheet.

In a third preferred mode, a material of the disc pro-
trudes outwardly from the outer surface thereof, at
opposite two sides 'a’ and 'b', at four corners 'e’, 'f, 'g’
and 'h', or at one of the sides and two of the corners, so
as to form lugs 32, the sides add corners defining a sub-
stantially rectangular area where the card is to be held,
wherein each lug 32 has an opening facing a center of
the area, and the gap 4 for holding the card 3 is defined
between a back surface of the lug 32 and the outer sur-
face of the disc 1.

In a fourth preferred mode, a substantially rectan-
gular shallow recess 5 is formed to receive the card 3 in
the outer surface of the disc, and a material of thereof
protrudes towards a center of the recess 5, at opposite
two sides 'a’ and 'b', at four corners 'e’, 'f', 'g' and 'h’, or
at one of the sides and two of the corners, so as to form
lugs 32, 42, 52 and/or 62, wherein each lug has an
opening facing a center of the recess 5, and the gap 4
for holding the card 3 is defined between a back surface
of each lug and the outer surface of the disc 1.

In fifth and sixth preferred modes, each opening
respectively provided in the third and fourth modes is
formed by cutting a portion of the protruding material.

In use of the reel provided in accordance with the
first or second mode as summarized above, the identifi-
cation card 3 ( generally called 'label’, including a paper
sheet or film ) may be inserted into the gap 4 which is
defined between the transparent film 2 and the disc 1 or
backing sheet 82, through one unclosed side of the rec-
tangle. After the reels have become empty, the cards 3
may be removed out of the gaps in order that each reel
may be used again.

Thus, such an easy removal of the cards 3 and the
subsequent reuse of the reels are effective to suppress
the running cost. Bodies of some reels may be dam-
aged in the course of repeated uses thereof, disabling
any reuse. If the transparent film and the backing sheet
are made of the same material as the reel body, then
the film and the sheet need not be detached from each
damaged reel prior to a 'recycle’ process including the
crushing of used reels. If contrarily the stiff and tena-
cious film and backing sheet are made of a material dif-
ferent from that from which the reel bodies are made,
then each film and each backing sheet will be forced off
the reel body. In this case, the films and backing sheets
and the reel bodies may be gathered separately and
supplied to different recycle routes. However, any sol-
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vent and/or detergent need not be used to peel said film
and sheet from the reel body. Any expensive sewage
treatment to avoid water pollution or any other environ-
mental pollution is no longer necessary, and the ratio of
reused or recycled reels to all the used reels will be
raised.

In use of the reels provided in the third to sixth
modes, two opposite side edges, four corners, or one
side edge and two corners of each identification card 3
will be placed in the gaps 4 which are defined each
between the lug 32, 42, 52, 62 or 120 and the disc 1 (or
between an non-recessed region 22 around recess 5
and the bottom thereof, as will be detailed later ). The
used reels can be offered for ready reuse or recycle
thereof, without carrying out any pretreatment of the
reels from which the cards 3 have been removed.

The third and fourth modes are generally adapted
for injection molding of the reels from a plastics, whilst
the reels may preferably be produced by the so-called
blow molding, vacuum molding or the pressing of a raw
plastics sheet in the fifth and sixth modes.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front elevation of a reel provided as
Example-1 or -2 in a first embodiment;

Fig. 2 is a central and vertical cross section of the
reel shown in Fig. 1;

Fig. 3 is a plan view of a characteristic portion of the
reel provided as Example-1;

Fig. 4 is a front elevation of a reel provided as
Example-3 or -4 in the first embodiment;

Fig. 5 is an enlarged cross section taken along the
lineV - Vin Fig. 4;

Fig. 6 is a plan view of a characteristic portion of the
reel provided as Example-3;

Fig. 7 is an enlarged cross section taken along the
line VII - VIl in Fig. 4;

Fig. 8 is a front elevation of a reel provided as
Example-5 or -6 in the first embodiment;

Fig. 9 is a front elevation of a reel provided as
Example-7 or -8 in the first embodiment;

Fig. 10 is a front elevation of a reel provided as
Example-9 or -10 in a second embodiment;

Fig. 11 is an enlarged cross section taken along the
line IX - IX'in Fig. 10;

Fig. 12 is a plan view of a characteristic portion of
the reel provided as Example-9;

Fig. 13 is a front elevation of a reel provided as
Example-11 or -12 in the second embodiment;

Fig. 14 is a front elevation of a reel provided as
Example-13 or -14 in a third embodiment;

Fig. 15 is a rear elevation corresponding to Fig. 13;
Fig. 16 is a central and vertical cross section of the
reel shown in Fig. 14;

Fig. 17 is a front elevation of a reel provided as
Example-15 or -16 in the third embodiment;

Fig. 18 is a front elevation of a reel provided as
Example-17 or -18 in the third embodiment;
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Fig. 19 is a front elevation of a reel provided as
Example-19 or -20 in the third embodiment;

Fig. 20 is a front elevation of a reel provided as
Example-21 or -22 in a fourth embodiment;

Fig. 21 is an enlarged cross section taken along the
line VIII - VIl in Fig. 20;

Fig. 22 is a front elevation of a reel provided as
Example-23 or -24 in the fourth embodiment;

Fig. 23 is a front elevation of a reel provided as
Example-25 or -26 in the fourth embodiment;

Fig. 24 is a front elevation of a reel provided as
Example-27 or -28 in the third embodiment;

Fig. 25 is an enlarged cross section taken along the
line Il - Il'in Fig. 24;

Fig. 26 is an enlarged cross section taken along the
line 11l - Ill in Fig. 24;

Fig. 27 is a front elevation of an unfinished reel in
Example-29 or -30 of a fifth embodiment;

Fig. 28 is an enlarged cross section taken along the
lineV - Vin Fig. 27;

Fig. 29 is a front elevation of the reel finished in
Example-29 or -30;

Fig. 30 is a vertical cross section of the reel finished
in Example-29 or -30;

Fig. 31 is a front elevation of an unfinished reel in
Example-31 or -32 of a sixth embodiment;

Fig. 32 is a central and vertical cross section of the
unfinished reel shown in Fig. 31;

Fig. 33 is a front elevation of the reel finished in
Example-31 or -32;

Fig. 34 is a vertical cross section of the finished reel
in Example-31 or -32;

Fig. 35 is a front elevation of a reel provided as
Example-33 or -34 of the sixth embodiment; and
Fig. 36 is a central and vertical cross section of the
reel shown in Fig. 35.

THE PREFERRED EMBODIMENTS

Now, some preferable embodiments will be
described, making reference to the accompanying
drawings.

The term 'reel for transportation of elongate flexible
articles’ used herein denotes a reel other than those
which are used to wind up a fishing yarn, a textile yarn
or the like. A body of the reel provided by the present
invention may comprise a pair of parallel discs 1 formed
to be of the same or similar shape and subsequently
connected one to another by a hub 11. Alternatively, the
discs 1 and the hub 11 may be formed integrally with
each other. A transparent film 2 is of a transparency
such that the letters, symbols and/or figures hand-writ-
ten or printed on an identification card 3 can be seen
through the film covering the card.

In all the figures of the drawings, each disc 1 as one
part of the reel body is illustrated to have two card hold-
ing areas 'A’ of different types and located opposite to
each other. However, each reel may have only one card
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holding area 'A’, or three or more areas 'A’ of the same
type.

Figs. 1 - 3 show a reel provided as Example-1 and
-2, in which Fig. 1 is a front elevation of a disc 1 as the
part of the reel body molded of a plastics, and Fig. 2 is
a cross section of said disc. Fig. 3 is a plan view of a film
2 employed in Example-1 and -2.

The disc 1 has a central axial bore 12 for receiving
a shaft not shown. Ribs 13 extend radially from the bore
at regular angular intervals so as to be integral with and
support a hub 11. Four windows 14 forms two groups
each consisting of two of them and arranged symmetri-
cally with respect to the vertical center line in Fig. 1. The
thickness of disc 1 is usually 1 - 2 mm for economy of
materials, though variable depending on certain condi-
tions.

In Example-1 shown at the upper part of Fig. 1, a
flat and shallow recess 5 of a thickness of 0.3 - 1 mmis
formed in the outer side surface of the disc 1. The sur-
face area of this recess 5 is such that an identification
card ( shown by the dot-and-dash in Fig. 1) fits therein.
A rectangular transparent film 2 almost covers the
recess 5, except for the right margin thereof as shown in
Fig. 1. In detail, two opposite sides 'a’ and b’ and
another side 'c’ perpendicular thereto of the film 1 are
affixed to the other margins of the recess, using a high-
frequency welder or the like, so that the film 2 is flat and
flush with the outer surface of the disc. A gap 4 for
receiving the card 3 is defined between the back surface
of the film 2 and the bottom of the recess 5.

The card 3 held in the gap 4 will be protected from
slipping off sideways ( to the right in Fig. 1), since its
right margin will stop the right edge of said card moving
to the right. When removing the card 3 from the used
reel, the card's right end may be lifted a little by means
of a pen or the like so as to be picked and pulled with
user's fingers.

The lower part of Fig. 1 illustrates Example-2
shown right-side left. An aperture 6 is formed through
the disc, at a middle region of the entrance to ( viz. left-
hand margin of ) the recess 5. The user's fingers can
pick the card's left end, through this aperture 6, so as to
more easily pull the card out of the gap.

A U-shaped cutout 7 is formed through a middle
region of one shorter side of the rectangular transparent
film 2, in Example-3 shown at the upper part of Fig. 4
and in Figs. 6 - 7. The longer side 'a’, 'b' and the other
shorter side 'c’ of the film are affixed to the outer surface
of the disc 1, and a central area surrounded by those
sides 'a' to 'c’ is lifted a height of about 0.5 mm above
said outer surface. The gap 4 for holding the card is
defined between the film's central area and the disc.

In Example-4 shown at the lower part of Fig. 4 and
in Fig. 7, band-shaped zones 10 to which the sides of
the film 2 are to be affixed protrude 0.3 - 1 mm from the
outer side surface of the disc. The film spanning those
zones 10 is flush with said outer surface of the disc so
as to provide the gap 4 between the film and the disc.
An aperture 6 penetrating the disc and a U-shaped cut-
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out 7 of one side of the film are similar to those in the
described Examples.

In Example-5 illustrated at the upper part of Fig. 8,
the film 2 covers the recess 5, except for its vertical
shorter sides and portions adjacent thereto. Only the
opposite horizontal sides of the film are affixed to the
disc. In this case, the card 3 can be inserted in the gap
4 to the left or right.

Example-6 illustrated at the lower part of Fig. 8 is
characterized by an extension 5a of the recess 5. This
extension 5a corresponds to the U-shaped cutout 7
formed through the middle portion of the side 'c’ of the
transparent film 2. The user can push to the left the
inner end of card 3, to smoothly remove it from the gap.

Example-7 illustrated at the upper part of Fig. 9 is
characterized by straight ribs 9. One of those ribs pro-
truding outwardly of the disc is disposed close to one
vertical margin of the card holding area 'A’. The other rib
9 is located apart a little from the other vertical margin.
The central area of the film 2 between the opposite
upper and lower side 'a’ and b’ is lifted 0.5 mm above
said outer surface, similarly to Example-3. The ribs pro-
tect the card from slipping off sideways, though only two
sides 'a’ and b’ are rigidly stuck to the disc.

Example-8 shown at the lower part of Fig. 9 is a
modification of Example-7. A right-hand vertical side 'c’
of the transparent film 2 has a U-shaped cutout 7, and
the other vertical side of said film faces the right edge of
a small recess 8. This recess 8 substitutes for aperture
6 formed in the foregoing Examples. The cutout 7 may
be utilized to push the right end of card 3, with the small
recess 8 serving for an easier picking of said card.

Figs. 10 - 13 show a second embodiment of the
present invention. A card holder employed in this
embodiment comprises a backing sheet 82 made of a
proper material. The two opposite sides 'a’ and 'b' or
three sides further including another side 'c' are affixed
to the backing sheet 82. The car holder is thus a double-
sheet member or a flat thin bag 20.

In Example-9 shown in the upper part of Fig. 10 and
in Figs. 11 and 12, the transparent film 2 serving as the
outer surface of the bag has at its one shorter side a U-
shaped cutout 7. The longer sides 'a’ and b’ and the
other shorter side 'c’ are welded to the corresponding
portions of the backing sheet 82, which is made of the
same material as the film, so as to provide the card
holding area 'A’. The back surfaces of four sides 'a’ to 'd’
of the backing sheet 82 are also welded to the disc sur-
face ( or simply pressed thereto if a pressure-sensitive
adhesive is previously applied to said back surfaces ).
As seen in Fig. 11, the gap 4 for holding the card in this
case is thus previously defined, or will appear in use,
between the film 2 and the sheet 82.

Example-10 shown at the lower part of Fig. 10 is
characterized by the U-shaped cutouts 7 and 7a that
are respectively formed in the film 2 and sheet 82 and
coincide one with another in their location. An aperture
6 penetrating the disc 1 corresponds to the cutouts 7
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and 7a, and cooperates therewith when the card 3 is
smoothly taken out of the bag.

The U-shaped cutout 7 involved in Example-11
shown at the upper part of Fig. 13 is not located at the
entrance of the gap but at an innermost region of the
film 2. The card can be pushed towards the entrance,
for an easier removal.

The transparent film 2 in Example-12 shown at the
lower part of Fig. 13 has no cutout 7, contrarily to that
employed in Example-11. An outer edge of the card 3
inserted in the gap does neither close fully the cutout 7a
of the backing sheet 82 nor cover the aperture 6 of the
disc.

Figs. 14 - 19 show a third embodiment of the
present invention.

In Example-13 shown at the upper part of Fig. 14, a
card holding area 'A’ of a rectangular shape is defined
by two elongate lugs 32. Those lugs extend along the
horizontal sides 'a’ and 'b’ to cover all the four corners
‘e, 'f, 'g’ and 'h' of the rectangle. A distance from the
back surface of each lug 32 and the outer surface of the
disc 1 is designed to be 0.3 - 1 mm. As seen in Fig. 15,
two elongate cavities 2v are present through the disc,
due to the molding process for forming the lugs 32.
Thus, a gap is provided between the back surface of
each elongate lug and the outer surface of the disc 1.
Each gap 4 has an opening facing the center of said
area 'A’, so that the card attached to this area can be
held at its side edges in the opposite gaps.

In detail, each of the upper and lower sides of the
card 3 will engage with the gap 4 and be guided there-
along until taking a normal position on said area'A’. The
thus inserted card 3 is protected over the full length of
each of its opposite horizontal sides extending between
the two proximal corners, not to slip off during use. One
of the vertical sides of this card 3 may be lifted using a
pen or the like and picked up with the user's fingers,
after the reel is used.

The reel provided in Example-14 shown at the
lower part of Fig. 14 is manufactured using a split die, so
that no voids 2v shown at the upper part of Fig. 15 are
produced in this case. Dimples 16 somewhat elongate
are formed in parallel with the horizontal lugs 32. The
user may put his or her fingernail in the dimple 16 so as
to easily pick the edge of the card which has to be
removed from the used reel.

Example-15 shown at the upper part of Fig. 17 is
different from Example 13 in that the right-hand ends of
the lugs 32 are replaced with a vertical rib 18 spaced a
little from the right-hand corners 'g' and 'h’ located at the
entrance of area 'A’. An aperture 6 somewhat elongate
along the lugs is formed through the disc, between the
left-hand corners 'e’ and 'f' of said area. The rib 18
allows the card to be pushed to the left in between the
lugs 32. The aperture 6 is useful for the user's finger to
push the card back over the rib, when removing the card
from the reel.

Example-16 shown at the lower part of Fig. 17 is
characterized by the pent-roof-shaped lugs 32 not cov-
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ering the corners 'e’ - 'h', in contrast with those involved
in Example-13. Vertical ribs 18 are disposed near and
outside the respective ends of the lugs. The rib 18 over
which the card moves toward and away from the card
holding area is intercepted with an aperture 6, which is
useful for the user's finger to pick the card's end out of
said area.

In Example-17 shown at the upper part of Fig. 18,
four right-angled triangular lugs 32 are formed corre-
sponding to four corners ‘e’ - 'h' of an imaginary rectan-
gular area as the card holding area. The hypotenuse of
each triangular lug 32 face the center of said area. Afin-
ger hole 6 is formed through the disc at its portion
located intermediate the upper corners 'e’ and 'g". In
order to take off the card whose corners are clipped by
the triangular lugs 32, the user may insert his or her fin-
ger in the hole so as to forcibly pick up the upper middle
portion of said card.

In Example-18 illustrated at the lower part of Fig.
18, two right-angled triangular lugs 32 and one straight
and elongate lug 32 like those in Example-13 are
formed on the disc. The elongate lug corresponds to
one side ( viz. upper side in Fig. 18 ) of the imaginary
rectangle, with the triangular lugs corresponding to the
two corners 'e' and 'g'. In this case, the card 3 is held in
place at its lower side ( viz. upper side in Fig. 18 ) and at
its upper corners, by the three lugs.

Example-19 illustrated at the upper part of Fig. 19is
a reel which has the card holding area 'A’ defined
between a left-hand vertical side 'a’ and two corners 'g’
and 'h', between which a right-hand vertical side
extends. The former side is covered by an elongate lug
32 and the corners are covered by triangular lugs 32. An
aperture 6 located intermediate the triangular lugs pen-
etfrates the disc.

In Example-20 shown at the lower part of Fig. 19,
the triangular lugs 32 at the right-hand side b’ is
replaced by two elongate lugs separated by the aper-
ture 6.

Figs. 20 to 26 show a fourth embodiment in which
the area for holding the card 3 is recessed from the
outer surface of the disc.

The reel provided in Example-21 shown at the
upper part of Fig. 20 and Fig. 21 has a shallow recess 5
elongate sideways and having a depth corresponding to
about two thirds of the thickness of disc. Upper lugs 42
extending along the upper side 'a’ of the card holding
area 'A’ are separated by a middle aperture 6. A lower
lug 42 extend over the full length of the lower side 'b'.
The lugs are of a thickness equal to about one third of
the thickness of disc. The gaps 4 are defined each
between the back surface of the lug 42 and the bottom
of the recess. The outer surfaces of those lugs 42 are
flush with that of the disc, so that the card 3 held by the
gaps 4 is protected from colliding with any foreign
obstacle, so as not to slip off.

In Example-22 shown at the lower part of Fig. 20, a
recess 5 about 0.3 - 1 mm deep has opposite margins
along the upper and lower sides 'a’ and 'b'. Pent-roof-
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shaped lugs 32 extending in parallel with the outer sur-
face of disc are formed to cover the margins, and an
elongate aperture 6 extends along and between the
pent-roof-shaped lugs.

Example-23 shown at the upper part of Fig. 22 also
comprises the pent-roof-shaped lugs 32 similar to those
in Example-22. However, the lugs in this Example do
not cover the right-hand ends of the upper and lower
side 'a’ and 'b'. Apertures 6 each disposed between the
lugs respectively extend across the right and left mar-
gins of the shallow recess 5. In Example-24 shown at
the lower part of Fig 22, no corners are covered by the
lugs 32 which are also pent-roof shaped in side eleva-
tion of the reel.

In Example-25 shown at the upper part of Fig 23,
short lugs 32 cover four corners 'e’ - 'h’ of a recess 5,
and an aperture 6 is located near the right-hand margin
of this recess. The aperture 6 has edges located out-
side the recess 5 and reinforced with ribs 19, respec-
tively. Example-26 shown at the lower part of Fig. 23 is
a modification of Example-25, wherein two parallel lugs
32 fully cover the left- and right-hand margins of recess
5, and are located symmetrical with respect to the mid-
dle aperture 6. This aperture is also accompanied by
the reinforcement ribs 19 similar to those in Example-
25.

In Example-27 shown at the upper part of Fig 24
and in Fig. 25, a recess 5 is of a depth equal to about
two thirds of the thickness of disc. Lugs 42 separated by
a middle aperture 6 extend the full length of right side
margin 'b’ of the recess. Each lug 42 is of a thickness
equal to one third of said disc thickness. Nail-shaped
lugs 52 protruding from the left side margin 'a’ towards
the recess center are disposed up and down and sym-
metrically with each other. All the outer surfaces of
those lugs 42 and 52 are flush with that of this disc. As
seen in Fig. 25, the nail-shaped lugs 52 have ends bent
to be of a reversed J-shape to grip the card 3, in such a
manner as if they were paper clips.

Example-28, which is a modification of Example-
27, is shown at the lower part of Fig. 24 and in Fig. 26
comprises nail-shaped lugs 62 also having ends of a
reversed J-shape. The depth of the recess 5 is however
one third of the disc thickness. Substantially triangular
lugs 32 cover the corners 'g’ and 'h' of the left side b’ of
said recess. The nail-shaped lugs 62 are disposed prox-
imal the other corners of the right side 'a’. The back sur-
faces of those lugs 32 and 62 are flush with the outer
surface of this disc. Apertures 6 formed through said
disc are located adjacent to the respective triangular
lugs 32.

Figs. 27 - 30 show a fifth embodiment of the present
invention, wherein bulges of a plastics sheet have outer
surfaces which define the outer surface of disc 1. In
Example-29 of this embodiment is shown at the upper
part of Fig. 27, the plane plastics sheet 1- 2 mm thick
has been heated and blow-molded ( alternatively, vac-
uum-molded or pressed ) to provide the disc 1. The
bulges of this plastics sheet are: a round central portion
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13a surrounding a core portion 12a ( which will be
opened later to serve as the axial bore for receiving the
shaft not shown ); a circular rib 13b surrounding the
central portion 13a and having a back annular groove
11a integral with said rib; straight and radial ribs 13c
extending outwardly from the circular rib 13b; annular
and outer segments 13d disposed outside the card
holding area 'A’ so as to form as a whole the outer
periphery of this disc; and four sectors 14a disposed
side by side and between the circular rib 13b and the
annular segments. Four triangular lugs 120 cover the
four corners 'e' - 'h' of the rectangular area 'A’, such that
the back surface of each lug 120 is 0.3 - 1 mm high from
the non-bulged regions of this plastics sheet. The hypot-
enuse 21 of each triangular lug 120 faces the center of
said area 'A'.

Each hypotenuse 21 is cut off the sheet to provide
an opening 21a, such that four gaps 4 are formed
behind the triangular lugs 120. Four corners of the card
3 will be inserted in the respective gaps 4, as indicated
by the dot-and-dash in Fig. 29. In addition, the bottom of
the core portion 12a is cut off the sheet to provide the
axial bore 12, and tops of the bulged sectors 14a are
also removed to form the windows 14.

The discs 1 each prepared as described above will
then be arranged into a back-to-back position, with a
hub 11 being inserted into the annular grooves 11a
formed behind the circular ribs 13b, to thereby provide a
finished reel shown in Fig. 30.

The lower part of Fig. 27 shows Example-30, in
which two lugs 120 facing one another and toward the
center of the card holding area 'A’ are formed on and
along the left and right sides 'a’ and b’ of said 'A’. The
back surface of each lug 120 is 0.3 - 1 mm high from the
non-bulged sheet surface. Each lug 120 has a bulged
wall 21 perpendicular to the disc surface and of a U-
shape in front elevation. This wall 21 will be cut off the
sheet to provide an opening 21a, such that a gap 4 fac-
ing the center of said area 'A’ is formed between the
back surface of said lug 120 and the non-bulged surface
of this disc. Two vertical sides of the card 3 will be
inserted in those gaps 4, with two horizontal sides of
said card being interposed between and guarded by an
elongate upper and lower ribs 18, in a manner also indi-
cated by the dot-and-dash.

Figs. 31 - 36 show a sixth embodiment of the
present invention, wherein necessary regions of a plas-
tics sheet are recessed towards the back surface
thereof. In Example-31 shown at the upper part of Fig.
31, the plastics sheet 1 - 2 mm thick has been blow-
molded to form a raw disc. This disc comprises: a round
central portion 13b surrounding a core portion 13a (
which will be opened later to serve as the axial bore for
receiving the shaft not shown ); straight and radial ribs
13c¢ extending outwardly from the central portion 13b; a
substantially rectangular rib 13d surrounding the card
holding area 'A’; and four sectors 14a disposed side by
side and between the central portion 13b and the
periphery of the raw disc. A shallow rectangular recess
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5 is surrounded by the rectangular rib 13d. All of the por-
tions, ribs and sectors, viz. 13b, 13¢, 13d and 144, are
recessed towards the back surface of the raw disc as
will be seen in Fig. 32. Four small triangular regions 22
remain unrecessed, in such a state that the four corners
‘e’ - 'h' of the recess 5 serving as the rectangular area 'A’
are each 'chamfered'’. The recess 5is 0.3 - 1 mm deep
from the unrecessed outer surface this plastics sheet.

Each triangular region 22 has a hypotenuse 21
which faces the center of said recess 5 and continues to
a wall 23 perpendicular to the disc surface. Each hypot-
enuse wall 23 is cut off the sheet to provide an opening
21a as shown in Figs. 29 and 30 referred to above, such
that four gaps 4 are formed behind the triangular
regions 22. Four corners of the card 3 will be inserted in
the respective gaps 4, similarly to those in the already
described Examples. In addition, a round center of the
core portion 13a is cut off 12 is severed from the sheet
to provide the axial bore 12, and bottoms of the
recessed sectors 14a are also removed to form the win-
dows 14.

The discs 1 each prepared as described above will
then be arranged into a back-to-back position, so that
the round central portions 13b each surrounding the
core portion 13a are fixed to each other to provide a sin-
gle and integral hub 11 in a finished reel.

In Example-32 shown at the lower part of Fig. 31, a
substantially rectangular recess 5 is recessed a depth
greater than the thickness of the raw sheet. Middle
regions 22 of the left- and right-hand sides 'a’ and 'b’ of
this recess have each a U-shaped wall 23 perpendicular
to the sheet and facing the center of car holding area 'A'.
Those walls 23 are subsequently cut out of the sheet to
provide openings 21a shown in Figs. 33 and 34, so that
the opposite sides of the card 3 are held in gaps 4 each
defined behind the unsevered middle regions 22.

Example-33 shown at the upper part of Fig. 35 and
in Fig. 36 is a modification of Example-31, wherein the
four friangular regions 22 remaining unrecessed in
Example-31 are replaced by four small rectangular
regions 22 respectively coinciding with the four corners
‘e’ - 'h' of the recess 5 serving as the rectangular area
'A'. The walls 23 each defining the small rectangular
region 22 is also cut off to provide an opening 21a. The
gaps 4 are thus formed each behind the remaining top
of said small rectangular region 22, to engage with the
corners of the card 3. A rectangular aperture 6 is
opened through this disc, across the lower side of area
'A’ and intermediate the lower corners 'f and 'h'.

A shallow round recess 12a is formed inside and
coaxially with the recessed core portion 13a in this
case. The bottom of the recess 12a and the bottom of
each recessed sector 14a are cut off at the same time
as the severing of the walls 23, so as to provide the axial
bore 12 and windows 14, respectively.

Example-34 shown at the lower part of Fig. 35is a
modification of Example-32, wherein the two middle
regions 22 of the left- and right-hand sides 'a’ and b’ in
the latter Example are herein replaced by four small rec-
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tangular regions 22 spaced a little from the correspond-
ing corners in the also substantially rectangular recess
5. The walls 23 each defining the small rectangular
region 22 are also cut off to provide an opening 21a, as
indicated by the dot-and-dash. The gaps 4 are thus
formed each behind the remaining top of said small rec-
tangular region 22, to engage with the corners of the
card 3. Two rectangular apertures 6 are opened through
this disc, respectively across the left and right sides of
area 'A'.

In summary, the identification card can easily be
placed and stably held in and be readily removed out of
the gap. This gap is defined between the transparent
film and the disc surface, or between said film and the
backing sheet secured to said disc surface, in accord-
ance with the first and second embodiments. Therefore,
it is now possible to reuse the reels many times until
they are broken or damaged to disable the reuse. The
damaged reels will be discharged to a recycle process,
after the films and sheets are separated from the reel
bodies made of different materials. In a case wherein
the film, sheet and reel bodies are made of the same
material, they need not be separated from each other
before put in the recycle process. Such a reuse and/or
recycle of the used reels realizes an economy of
resources, lowers the running cost of reels and avoids
environmental pollution.

The gaps formed integral with the disc as the part of
reel body in the third to sixth embodiments are not only
useful to removably hold the card but also diminishes
the labor cost and drawbacks which might be incurred
by the transparent films and backing sheets affixed to
the reel bodies.

Claims

1. Areel for transporting elongate flexible articles, the
reel comprising:

a pair of discs 1 whose central portions are
connected one to another by a hub 11;

an axial bore 12 formed through and axially of
the hub; and

at least one narrow gap 4 adapted to hold an
identification card 3, wherein the narrow gap or
gaps 4 are formed on an outer side surface of
at least one disc 1 and in parallel therewith so
that the card 3 is held in its entirety in the gap
4, or held in place at sides and/or corners of the
card by the gaps 4.

2. Arreel as defined in claim 1, wherein two opposite
sides 'a’ and b’ or three sides 'a’, 'b' and 'c’ of a sub-
stantially rectangular and transparent film 2 are
fixed to the outer surface at a region thereof where
the card is to be held, so that the gap 4 is defined
between a back surface of the film and the outer
surface of the disc.
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A reel as defined in claim 1, wherein a substantially
rectangular and transparent fiim 2 is fixedly
adjoined to a backing sheet 82 at the two sides 'a’
and b’ or three sides 'a’, 'b' and 'c’, and a back sur-
face of the backing sheet 82 is fixed to the outer
surface of the disc, so that the gap 4 is defined
between a back surface of the film and an outer sur-
face of the backing sheet.

A reel as defined in claim 1, wherein a material of
the disc protrudes outwardly from the outer surface
thereof, at opposite two sides 'a’ and 'b’, at four cor-
ners 'e’, 'f', 'g' and 'h’, or at one of the sides and two
of the corners, so as to form lugs 32, the sides and
corners defining a substantially rectangular area
where the card is to be held, wherein each lug 32
has an opening facing a center of the area, and the
gap 4 for holding the card 3 is defined between a
back surface of the lug 32 and the outer surface of
the disc 1.

A reel as defined in claim 1, wherein a substantially
rectangular shallow recess 5 is formed to receive
the card 3 in the outer surface of the disc, and a
material of thereof protrudes towards a center of
the recess 5, at opposite two sides 'a’ and 'b’, at four
corners 'e’, 'f', 'g" and 'h’, or at one of the sides and
two of the corners, so as to form lugs 32, 42, 52
and/or 62, wherein each lug has an opening facing
a center of the recess 5, and the gap 4 for holding
the card 3 is defined between a back surface of
each lug and the outer surface of the disc 1.

A reel as defined in claim 4 or 5, wherein each
opening is formed by cutting a portion of the pro-
truding material.
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