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Description

The present invention relates generally o a
tape reel structure for a tape cassette and more
specifically, to a tape reel structure of a tape cas-
sette with an improved reel flange supporting struc-
ture. More particularly, the invention relates to a
tape resl structure of a tape cassette with an inner
cylindrical boss section and an outer cylindrical
reel section coaxially arranged in spaced apart
relationship and connected by radially extending
ribs.

A magnetic tape cassette, such as a video tape
cassette for a video tape recorder (VTR), have
been disclosed in Japanese Utility model Second
(examined) Publication  (Jikko) Showa 57-56382.
The disclosed magnetic tape cassette employs
tape reels, each of which has upper and lower reel
flanges. The tape reels also have coaxially ar-
ranged inner and outer sections in spaced apart
relationship to each other. The inner cylindrical
section serves as a boss for drivingly receiving a
reel shaft of an associated tape recording and/or
reproducing apparatus. The outer cylindrical sec-
tion forms reel body so that a magnetic tape as a
recording medium is wrapped or wound
therearound. Radially extending ribs are provided
between the inner and outer cylindrical sections.

Such tape reels are formed of a synthetic resin
by injection moulding, in which moiten resin is
injected into moulding dies. In this case, when the
radially extending ribs extend through the overall
length of the inner and outer cylindrical sections,
flows of the molten resin injected through the radiai
centre of the reel converge at about the axial
intermediate portion of the outer cylindrical section.
Confluence of the molten resin flows at this posi-
tion tends to form waving on the outer periphery of
the outer cylindrical section. During injection
moulding process, two molten resin flows are
formed. The first resin flow flows radially through
the portion of the die to form the lower reel flange.
The second resin flow is through the upper end
wall of the portion for forming the upper end wall of
the inner cylindrical section and through the upper
end wall of the inner cylindrical section and through
the upper end portion of the rib. Part of the resin in
the first flow flows along the inner and outer cylin-
drical sections and the ribs toward the upper end.
On the other hand, part of the molten resin in the
second flow flows through the inner and outer
cylindrical sections and the ribs toward the lower
flange. Due to the opposite flow directions of the
molten resin in the first and second flows at their
confluence at the axial intermediate portion, stress
is created in the resin. This stress causes formation
of the waving uneveness at the confluencing por-
tion. When waving of the outer periphery of the
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outer cylindrical section is caused. wrinkles tend to
be formed on the tape which may cause distur-
bance of the signal or data to be recorded on the
tape. Such disturbance of the recorded signal or
data will cause disturbance of reproduced image in
the case of a video tape.

Formation of waving uneveness on the outer
periphery of the outer cylindrical section can be
prevented by shortening the length of rib so as to
interrupt the second flow by a discontinuity be-
tween the inner and outer cylindrical sections at the
upper end thereof. In this case. however, anather
problem is encountered in resilient deformation at
the discontinuity of the outer cylindrical section
toward the inner cylindrical section when the tape
is tightly wound therearound. Namely, by shor-
tening the ribs, the upper end portion of the outer
cylindrical section becomes free from inward or
radial bending. This causes radially inward bending
of the portion whera it is not restricted by the ribs.
As a result of radially inward bending at the upper
portion of the outer cylindrical section, the tape
wourd therea-=.nd may constantly subject uneven
force in the direction of the width thereof. When the
stress exerted by the unevenness of the force in
the transverse direction of the tape becomes sig-
nificant, wrinkles may be formed on the tape and
cause disturbance of the signal or data to be re-
corded on the tape.

DE-A-3,108,585 discioses a tape reel in which
ribs supporting the outer reel section extend only
half the height of the inner reel hub and which
therefore suffars from the problem discussed
above.

Theretore, it is an aim of the present invention
to provide a tape reel which can alleviate the
aforementioned drawbacks in the background art.

Another object of the invention is to provide a
tape reel for a magnetic tape cassette, which will
not form wrinkles of a tape.

A further object of the invention is to provide a
tape reel structure for a tape cassette which will
never form wave-form unevenness on a tape reel
section.

According to a first aspect of the invention,
there is provided a tape reel structure for a tape
cassette comprising:

a tape reel including an inner cylindrical reel
shaft boss section defining at its lower end an open
recess for engaging a reei shaft of a recording
and/or reproducing apparatus and an outer cylin-
drical tape reel section, said inner and outer cylin-
drical sections being coaxially arranged to each
other in mutually spaced relationship and a plurality
of radially extending ribs extending between said
inner and outer cylinder section, said ribs each
having a first portion joining with the inner periph-
ery of said outer cylindrical section and a second

.
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portion joining with the outer periphery of said
inner cylindrical section;

an upper reel flange to be mounted on said
tape reel; and

a lower flange section formed integrally with
said tape reel; characterisad in that

said first joining portions of said ribs extend
substantially through the overall height of said out-
er cylindrical section and have first upper ends and
said second joining portions of said ribs extend
substantially through the overall height of said inner
cylindrical section and have second upper ends,
said second upper ends being at a iower elevation
than said first upper ends, and at a higher elevation
than the upper end of said open recess.

This axial height difference of the joining por-
tions between the ribs and the outer cylindrical
section, and between the ribs and the inner cylin-
drical section, may prevent resin flows from con-
fluencing at the axial intermediate portion of the
outer cylindrical section and thus prevent the flows
from creating stress for causing waving uneven-
ness on the outer periphary of the outer cylindrical
section.

According to a second aspect of the invention,
there is provided a tape cassette including a tape
reel according to the first aspect.

in practice, the tape reel structure set forth
above is particularly applicable for a tape reel
which is formed of a synthetic resin by moulding,
such as an injection moulding process.

In the preferred construction, each of the ribs
has an upper end including a first upper end plane
lying on a first horizontal plane extending through
the first upper end of the first joining portion and a
second upper end plane lying on a second horizon-
tat plane which extends through the second upper
end of the second joining portion and at lower
elevation than the first horizontal plane. The upper
flange has a downwardly projected section having
a circumferential edge substantially conforming to
the upper end plane of the rib.

In an alternative, each of the ribs has an upper
end plane substantially lying on a horizontal plane
extending through the first upper end of the first
joining portion, and has the second upper end of
the section joining portion at a vertical intermediate
position at a lower elevation than the horizontal
plane.

The upper flange defines a space for receiving
the upper end portion of the outer cylindrical sec-
tion and the ribs. The space is defined by through
openings formed through the upper reel flange.

The present invention will be understood more
fuflty from the detailed description given herebelow
and from the accompanying drawings of the pre-
ferred embodiment of the invention, which, how-
ever, should not be taken to limit the invention to
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the specific embodiments, but are for explanation
and understanding onty.

in the drawings:

Fig 1 is an exploded perspective view of a tape
reel to which the tape reel structure according to
the present invention is applicabie:

Fig 2 is a cross-section of the preferred embaodi-
ment of a tape reei structure according to the
invention;

Fig 3 is an enlarged section of the tape res! of
fig 2; and

Fig 4 is a section of another embodiment of the
tape reel structure.

Referring now to the drawings, particularly to
figs 1 and 2, a tape reel of a magnetic tape
cassette, such as a VTR tape cassette, is made of
a synthetic resin. The tape reel 10 has a lower reel
flange 10 integrally formed with tape reel section
10a. The tape reel section 10a comprises an outer
cylindrical tape reei section 11 and an inner cylin-
drical boss section 12. The inner cylindrical section
defines a lower end opened recess 13, into which
extend engaging claws 14 for drivingly engaging
with a reel shaft of an associated recording and/or
reproducing apparatus, eg VTR. The head of the
reel shaft is inserted into the recess 13 of the inner
cylindrical section 12 when the tape casseite is
loaded in the recording and/or reproducing appara-
tus.

The inner cylindrical section 12 has an upper
wall 15 with a centre positioning projection 26. A
plurality of pins 16 disposed around a circle coaxial
with the reel project from the upper surface of the
upper wall 15. An upper rsel flange 17 is mounted
on the upper end of the tape reel section 10a. The
upper reel flange 17 has a central portion 18 which
is downwardly depressed so as to be projected
downwardly from the lower surface of the general
plane of the upper reef flange. A piurality of
through holes 19 are formed in the central portion
18 of the upper resl flange 17. The pins 16 pass
through the holes 19. The top end of the pins 16
are clamped by head clamping so that the upper
resl flange 17 can be fixedly fastened on the top of
the tape reel section 10a.

As shown in fig 2, the outer and inner cylin-
drical sections 11 and 12 are coaxially arranged in
spaced apart relationship to each other to define
therebetween an annuiar space 20. Between ths
outer and inner cylindrical sections 11 and 12, a
plurality of radially extending ribs 21 are formed.
Each of the ribs extends radially across the annular

space 21. The ribs 21 extend through substantially

the overall height of the outer and inner cylindrica!
sections 11 and 12. The rib 21 joins to the inner
periphery of the outer cylindrical section 11 at its
outer vertical edge. The joining section betwgen
the inner periphery of the outer cylindrical section
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11 and the outer vertical edge of the rib 21 wiil be

hereafter referred to as the first joining section 23a.
On the other hand. the wmner vertical edge of the rib
21 joins with the outer periphery of the inner cylin-
drical section 12. The joining portion between the
inner vertical edge of the rib 21 and the outer
periphery of the inner cylindrical section 12 will be
hereafter referred to as the second joining section
24a. The top end 23 of the first joining section 23a
lies on a horizontal plane extending through the
upper end of the outer cylindrical section 11. Simi-
iarly, the top end 24 of the second joining section
24a lies on a horizontal plane extending through
the upper general surface of the upper wall 15 of
the inner cylindrical section 12. The top ends 23
and 24 of the rib 21 are connected by a sloped
section 25. The inclination of the sloped section 25
is determined so as to match with the inclination of
the circumferential tapered edge of the centre por-
tion 18 of the upper reel flange 17. As seen from
fig 3, the heights of the top ends 23 and 24 of the
first and second joining sections 23a and 24a are
different from each other. Narnely, the top end 23
of the first joining section 23a is higher than that of
the top end 24 of the second joining section 24a.

The cuter cylindrical section 11 is discontinu-
ous at a gap portion 30. The gap portion 30 allows
communication betwsen the outside of the tape
reel section 10a and the annular space 20 so that
one of a tape such as VTR tape can be inserted
into the annular space. The gap portion 30 is
closed by a clamper 31. The clamper 31 is de-
signed to fixedly engage with the edges of the gap
portion 30 to form part of the outer cylindrical
section 11 with the outer periphery thereof circum-
ferentially aligned with the outer periphery of the
general section of the outer cylindrical section 1.
When installed, the clamper grips the associated
end of the tape.

With the construction set forth above, the tape
reel of the shown embodiment will never form the
wave-form uneveness on the outer periphery of the
outer cylindrical section 11 during the mouiding
process. Namely, during the moulding process, the
fiow of the moiten resin which flows from the
portion constituting the upper wall of the inner
cylindrical section, is restricted by difference in the
height of the top ends 23 and 24 of the first and
sacond joining sections. This causes a reduction of
the flow velocity of the moiten resin. As a resuit,
the outer cylindrical section 11 is formed by the
resin flowing from the portion forming the lower
flange. This prevents the moiten resin from con-
fluencing at the axal intermediate portion of the
outer cylindrical section. Therefore, moulding
stress which might otherwise form the wave-form
uneveness on the outer periphery of the outer
cylindrical section is avoided.
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in audition. since the «ibs axtond ovar supstan-
tially the overail heights of the outer and inner
cylindrical section, they may successfully prevent
the inner cylindrical section 11 from bending radi-
ally inward so as not to cause sStress in the tape
wound around the tape real section. Therefore,
aven in use, wrinkles will never form on the tape.

Fig 4 shows another embodiment of the tape
reel structure according to the invention. In this
embodiment the ribs 21 have their top edges 27
oriented at the same height as the top edge of the
outer cylindrical section 11. In this embodiment,
the top end 23 of the first joining section 23a
resides on the top edge 27. On the other hand, the
top 24 of the second joining section resides on the
inner vertical edge of the rib. In the construction of
fig 4, the upper end portion of the ribs 21 project at
the level of the upper portion of the outer cylin-
drical section 11. in order to accept the upper end
sactions of the ribs 21, through openings 28 are
formed through the upper regl flange.

Similarly to the foregoing first embodiment, for-
mation of the wave-form uneveness on the outer
periphery of the cylindrical section 11, during
moulding process may be successfully prevented
by the height difference of the top ends 23 and 24
of the first and second joining sections. In addition,
the ribs 21 also prevent the outer cylindrical sec-
tion 11 from radially and inwardly bending by the
pressure exerted from the tape wound therearound.

Therefore, the present invention fulfills all of
the objects and advantages sought therefor.

While the present invention has been dis-
cussed in terms of the preferred smbodiments of
the invention. However, the invention may bs im-
plemented in various embodiments other than the
shown embodiments and the shown embodiments
can be modified in various forms. Therefore, the
invention should be appreciated to include ail of
possible embodiments and modifications which can
be implemented without departing from the scope
of the appended claims.

Ctaims

1. A tape resl structure for a tape cassette com-
prising:

a tape reel including an inner cylindrical
real shaft boss section (12) defining at its lower
end an open recess for engaging a reel shaft
of a recording and‘or reproducing apparatus
and an outer cylindrical tape reel section (11),
said inner and outer cylindrical sections (11,
12) being coaxially arranged to each other in
mutually spaced relationship and a plurality of
radially extending ribs (21) extending between
said inner and outer cylinder section, said ribs
each having a first portion (23a) joining with
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the inner periphery of said outer cvlindrical
section (11) and a seccnd portion (24a) joining
with the outer periphery of said inner cylin-
drical section (12);

an upper reel flange (17) to be mounted
on said tape reel; and

a lower flange section (10) formed integ-
rally with said tape reef; characterised in that

said first joining portions (23a) of said ribs
{21} extend substantially through the overall
height of said outer cylindrical section (11} and
have first upper ends (23) and said second
joining portions (24a) of said ribs (21) extend
substantiaily through the overall height of said
inner cylindrical section (12) and have second
upper ends (24), said second upper ends (24)
being at a lower sievation than said first upper
ands (23), and at a higher eievation than the
upper end of said open recess.

A tape reel structure as set forth in claim 1,
which is formed of a synthetic resin by mould-

ing.

A tape reel structurs as set forth in claim 2,
which is formed through an injection moulding
process.

A tape reel structure as set forth in claim 1, 2
or 3, wherein each of said ribs (21) has an
upper end including a first upper end plane
lying on a first horizontal plane extending
through said first upper end (23) of said first
joining portion (23a) and a second upper end
plane lying on a second horizontal plane which
extends through said second upper end (24) of
said second joining portion (24a) and at lower
elevation than said first horizontal plane.

A tape reel structure as set forth in claim 4,
wherein said upper flange {17} has a downwar-
dly projected section (18) having a circum-
ferential edge (25) substantially conforming to
an upper end plane of said ribs.

A tape reel structure as set forth in anyone of
the preceding claims, wherein each of said ribs
(21) has an upper end plane substantially lying
on a horizontal plane extending through said
first upper end (23) of said first joining portion
(23a), and has said second upper end (24) of
said second joining portion (24a) at a vertical
intermediate position of lower elevation than
said horizontal pfane.

A tape reel structurs as set forth in claim 6,
wherein said upper flange (17) defines spaces
for receiving the upper end portion of said
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outer cylindrical .sectvon 11 and e5:d nbg (21),

A tape reef structure as set forth in claim 7,
wherein said spaces are defined by through
openings formed through said upper reei
flange (17).

A tape cassette incorporating a tape reel ac-
cording to any one of the preceding claims,

Revendications

Structure de bobine pour cassette de bande,
comprenant :

une bobine d'enroulement de bande com-
prenant un trongon cylindrique interne {12) de
saillie d'arbre de bobine formant, & son extré-
mité inférieure, une cavité débouchanle desti-
née & coopérer avec un arbre d'entrainemert
de bobine d'un appareil d'enregistrement et/ou
de lecture et un trongon cyiindrique externe
{11) de bobine de bande, les trongons cylindri-
ques interne et externe (11, 12) étant disposés
coaxialement 'un par rapport 4 l'autre a dis-
tance 'un de l'autre, et plusieurs nervures ra-
diales (21} disposées entre les trongons cylin-
driques interne et externe, les nervures ayant
chacune une premiére partie {23a) se raccor-
dant & la périphérie interne du trongon cylindri-
que externe (11) et une seconde partie (24a)
se raccordant 3 la périphérie externe du tron-
gon cylindrique interne (12),

une joue superisure (17) de bobine desti-
née & &tre montée sur la bobine de bande, et

un trongon (10} de joue inférieure formé
en une seule piéce avec la bobine de bande,
caractérisée en ce que

les premiéres parties (23a) de raccorde-
ment des nervures (21) sont disposées prati-
guemaent sur toute la hauteur du trongon cylin-
drigue externe {11) et ont des premiéres extré-
mités supérieures (23) et les secondes parties
de raccordement (24a) des nervures (21) sont
disposées pratiquement sur toute la hauteur du
trongon cylindrique interne {12) et ont des se-
condes extrémités supérieures (24), les secon-
des extrémités supérieures (24) étant placées
a une hauteur inférieure 2 celle des premidres
extrémités supérieures (23), et 2 une hauteur
supérieure i celle de I'extrémité supérieure de
la cavité débouchants.

Structure de bobine de bande selon la revendi-
cation 1, qui est formée par moulage de resine
de synthése.

Structure de bobine de bande selon ia ravend:-
cation 2, qui est formée par ung opération .o
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moulage par injection.

Structure de bobine de bande selon la revendi-
cation 1. 2 ou 3, dans laguelte chague nervure
{21) a une extrémité supérieure comprenant un
premier plan d'extrémité supérieure se 1rou-
vant sur un premier plan horizontal passant par
la premitre oxtrémité supérieure (23) de la
premigre partie de raccordement (23a) et un
second plan d'extrémité supérisure se trouvant
dans un second plan horizontal qui passe par
la seconde extrémité supérieure (24) de la
secende partie de raccordement {(243) ef qui
est & une hauteur inférieure 3 celle du premier
plan horizontal.

Structure dé bobine de bande selon la revendi-
cation 4, dans laquelle la joue supérieure (17)
a un trongon (18) dépassant vers le bas et
ayant un bord circonférentiel (25) qui corres-
pond pratiquement 5 un ptan d'extrémité supé-
rieure des nervures.

Structure de bobine de bande selon l'une quel-
conque des revendications précédentes, dans
laguelle chacune des nervures (21) a un plan
d'extrémité supérieure qui S8 trouve pratique-
ment sur un plan horizontal passant par la
premiére axtrémité supérieure (23) de la pre-
migre partie de raccordement (23a) et a une
seconde extrémité supérieure (24) de la secon-
de partie de raccordement (24a) 2 une position
verticale intermédiaire de hauteur inférieure 3
celle du plan horizontal.

Structure de bobine de bande selon la revendi-
cation 6, dans laquelie la joue supérieure (a7}
délimite des espaces destinés & loger la partie
d'extrémité supérieure du trongon cylindrigue
axterne (11) et des nervures 21}

Structure de bobine de pande selon la revendi-
cation 7. dans laguelle les espaces sont déli-
mités par des ouvertures débouchantes for-
mées dans la joue supérieure (17) de 1a bande.

Cassette de bande comprenant une bobine de
pbande selon 'une quelcongue des revendica-
tions précédentes.

Patentanspriiche

Bandspulen-Aufbau for eine Bandkassette, mit

einer Bandspuls, die einen inneren zylin-
drischen Spulenwellennaben-Teil {12), der an
sainem unteren Ende eine offene Ausnehmung
zum Ineingrifftreten mit oiner Spulenwelle einer
Auyfzeichnungs- und/oder wiedergabeeinrich-

15

20

25

30

35

40

45

50

55

10

tung definet, und emen suBeren zylindrischen
Bandspulen-Teil (11) enthilt, wobei die innerer”
und dufleren zylindrischen Teile (11, 12} koaxi-
al und in emner gegenseitigen Abstandsbezie-
hung zueinander angeordnst sind und wobei
sich eine Vielzahl von radial veriaufenden Rip-
pen (21} zwischen den inneren und AulBeren
zylindrischen Teilen ersirecken, welche Rippen
jeweils einen grsten Teil (23a), der mit dem
inneren Umfang des auferen zylindrischen
Teils (11} verbunden ist, und einen zweiten
Teil (24a) haben, der mit dem dufieren Umfang
des inneren zylindrischen Teils (12) verbunden
ist,

ginem oberen Spulen-FIansch (17), der auf
der Bandspule zu montieren ist, und

ginem unteren Flanschteil (10), der ein-
stiickig mit der Bandspule ausgebildet ist,
dadurch gekennzelchnet. daB

sich die ersten verbindenden Teile (23a)
der Rippen (21) im wesentlichen durch die
gesamte Héhe des aufieren zylindrischen Teils
{(11) erstrecken und erste obere Enden (23)
haben und sich die zweiten verbindenden Teile
(24a) im wesentlichen durch die gesamte Hohe
des inneren zylindrischen Teils (12) erstracken
und zweite obere Enden (24) haben, wobei die
zweiten oberen Enden (24) aut einer geringe-
ren HBhe als die ersten oberen Enden (23)
und auf einer grdBeren Héhe als das obere
Ende der offenen Ausnehmung liegen.

Bandspulen-Aufbau nach Anspruch 1, der
durch Giefen eines synthetischen Harzmateri-
als gebildet ist.

Bandspulen-Aufbau nach Anspruch 2, der
durch einen Spritzgieﬂprozeﬂ gebildet ist.

Bandspulen-Aufbau nach Anspruch 1, 2 oder
3, bei dem jede der Rippen (21} ein oberes
Ende aufweist, das eine erste obere Endebene,
die auf einer ersten horizontalen Ebene liegt,
weiche sich durch das arste cbere Ende (23)
des ersten verbindenden Teils (23a) erstreckt.
und eine zweite obere Endebene hat, die auf
siner zweiten horizontalen Ebene liegt, welche
sich durch das zweite obere Ende {24) des
zweiten verbindenden Teils (24a) und bei einer
geringeren Héhe als die erste horizontale Ebe-
ne erstreckt.

Bandspulen-Aufbau nach Anspruch 4, bei dem
der obere Fiansch (17} einen abwirts vorste-
henden Teil (18) hat, der einen Umtangsrand
(25 aufweist, welcher sich im wesentlichen an
eine obere Endebene der Rippen anpaft.

PR TIPIRIRPREPRTS: ot T e
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5. Bandspulen-Aufbau nach einem der vorherge-
henden Anspriiche, bei dem jede der Rippen
{21) eine obere Endebene hat, die im wesentli-
chen auf einer horizontalen Ebene liegt, welche
sich durch das erste obere Ende (23) des 5
arsten verbindenden Teils (23a) erstreckt, und

- das zweite obere Ende (24) des zweiten ver-
bindenden Taeils (24a) bei einer vertikalen Zwi-
schenposition geringerer HShe als derjenigen
der horizontalen Ebene hat. 10

7. Bandspuien-Aufbau nach Anspruch 6, bei dem
der obere Flansch {17) Rdume zum Aufneh-
men des oberen Endtsils des duferen zylindri-
schen Teiis (11) und der Rippen (21) definiert. 15

8. Bandspulen-Aufbau nach Anspruch 7. bei dem
die Riume durch Offnungen definiert sind, die
durch den oberen Spulen-Flansch (17) gebildet
sind. 20

9. Bandkassette, die in sich eine Bandspule nach
einem der vorhergehenden Anspriiche auf-
nimmt.
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