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MAGNETIC TAPE CASSETTES

. This invention relates to magnetic tape cassettes.
One known magne'tic tape cassette includes a tape-like record
5 medium or magnetic tape wound around reel hubs ‘and housed in a
-cassette casing, as disclosed in Japanese utility model laid-open
specification 61/79887. Each of the reel hubs comprises an outer hub
member around which the magnetic tape 1s wound, and an inner hub
member that is rotatable by a hub dr jve shaft inserted therein. The
0 inner hub member is axially movably fitted in the outer hub member,
and held in circumferential engagement with the outer hub member SO
that the inner and outer hub members are rotatable in unison with each
other.

The magnetic tape is wound around the outer hub members of
5 the reel hubs- and housed in the cassétte casing-. The inner hub
members of the reel hubs, in which the respective hub drive shafts are
to be inserted, have opposite open ends inserted in apertures that are
defined in respective upper and lower shells or parts of the cassette
casing for the reception of the hub drive shafts therein. The
20 opposite open ends of the inner hub members have axial end faces lying
substantially flush with the outer surfaces of the upper anﬁ lower
parts of the cassette casing. In use, the hub drive shafts are
inserted into the inper hub members; When one of the hub drive shafts
is rotated about its own axis, the corresponding inner hub member is
25 rotated to cause the outer hub member fitted thereover in
circumferential engagement to rotate, thereby winding and trahsporting

the magnetic tape from the reel hub on the other drive shaft.
When the inner hub members are axially displaced, such axial
dispiacement is not transmitted to the outer hub members around which
30 the magnetic tape is wound. Therei‘ore,htbe magnetic tape is prevented
from being laterally displaced or skewed even when the inner hub
members are axially moved with respect to the guter hub members.
However, since the end faces of the inner hub members are exposed on
the outer surfaces‘of .the upper and lower shells of the cassette
35 casing, the inner hub members may inadvertently be turned about their
own axes by fingers, for example. 1f an - inner hub member is turned

about its own axis, then the circu'tdferential‘]# gngag'tglw"wugen_ dub- -
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This invention relates to magneti c tape cassettes. One known
magnetic tape cassette includes a tape-like record 5 nedlqﬂkgﬁwngggggmglmxd

t age wound ‘around reel hubs and housed in a cassette cas

di scl osed in Japanese utility nodel |aid-open specificatJ

Each of the reel hubs conprises an outer, hub menber arou

najﬁetlc tape i s wound, and an i nner & menber that i's rotatable by a

hub drive shaft inserted therein. The 10 inner hub nmenber is axially

movably fitt FI'IQF'\B&' tlg%lgutt%ﬁn%']ﬁ%%gbﬁ{ner hub n%ﬂgethebfth' theC hesuief aiagnd i al
engagement Wit

t he outer
magnetic tape wound around the outer hub members is undesirably

transported, or is unduly slackened or tensioned until it may finally
be stretched, torn, or otherwise damaged,

5 Another problem with the known magnetic tape cassette is that
when it is loaded into a magnetic tape recording and reproducing
apparatus, the hub drive shafts directly abut against the inner hub
members, and engaging teeth on the hub drive shafts tend to be caught
by the inner hub members. Consequently, the hub drive shafts may not

10  be smoothly inserted into the inner hub members, making it difficult
to load the magnetic tape cassette smoothly into the recording and
reproducing apparatus.

According to the present invention there is provided a
magnetic tape cassette comprising:

15 a cassette casing comprising a pair of eonfrontlng cassette parts
Jjoined to each other;

a pair of reel hubs rotatably disposed in said cassette caéing and
supported by said cassette parts; and
a magnetic tape wound around said reel hubs and housed in said
20 cassette casing; ' )
said cassette parts each having a pair of apertures defined therein
for receiving respective hub drivezshafts, and each having a pair of
circular recesses defined in inner surfaces of the cassette parts in
ecoaxial surrounding relaﬁiqn'to said apertures; and
25 said reel hubs having respective axial apertures for receiving the hub
drive shafts, and open ends loosely- fitted in said recesses.

In d@n embodiment of the invention the reel hubs are housed
entirely in the cassette casing and are protected against direct
access by fingers. Accordingly, the reel hubs are prevented from

30 being inadvertently turned from outside the cassette casing. As a
result, the magnetic tape will not be unduly loosened or tensioned.
When the hub drive shafts are inserted ‘into -the reel hubs, the hub
drive shafts are smoothly guided by the holes in the upper and lower
shells without direetly hitting the reel hubs. Therefore, the tape

35 cassette can easily and smoothly be loaded into a recording and
reproducing apparatus. e

. - . -, - . o
ey .‘-‘ . -

The 1nvention will now be'Bescr1bed by way of example ﬁith_ o



that the inner and outer hub nenbers are rotatable in unison mﬁth each
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Figure- 1 is a fragmentary cross-sectionally view of an
embodiment of magnetic tape cassette according to the present
invention;

Figure 2 is a perspective view of the tape cassette;

Figure 3 is a perspective view of the tape cassette and a
head drum; and

Figure 4 is a plan view of a lower part of the cassette
casing of the tape cassette.

Figures 1 to 4§ show a magnetic tape cassette in accordance
with the present invention. While the tape cassette may be of any of
various sizes, it is typically in the form of a miniature magnetic
tape cassette. ' '

As shown in Figures 2 and 3, the tape cassette includes a
cassette casing 1 which houses therein a magnetic tape T for recording
and reproducing pulse code modulated (PCM) signals, for example. The
cassette casing 1 comprises an upper shell or part 2 and a lower shell
or part 3 which are combined together in confronting relation to each
other and fastened to each other by screws 4. The upper and lower
parts 2 and 3 have- a front opening 5 defined in their front panels,
the opening 5 being selectively openable and-closable by a lid 6 which
is pivotably supported on the cassette casing 1.

As shouwn in Figures 1 and 2, the upper part 2 has a pair of
spaced apertures 2a and 2b defined therein for receiving respective
hub drive shafts (not shown) in a magnetic tape recording and
reproducing apparatus, and the lower part 3 has a pair of spaced
apertures 3a and 3b defined therein for receiving the hub drive
shafts, the apertures 2a and 2b being aligned with the apertures 3a
and 3b, respectively. A pair of hubs 7 and 8 are rotatably disposed
in the cassette casing 1 between the upper and lower parts 2 and 3 in
alignment with the paired apertures 2a and 3a and the paired apertures
2b and 3b, respectively. As also shown in Figure 3, the cassette
éasing 1 houses therein the tape T which is wound around the reel hubs
7 and 8 and has a portion exposed in the opening 5. The exposed
portion of the tape T is kept taut in the opening 5 by and between
pinch or guide rollers 9 and 10 which are rotatably supported between

hafts are
that are
parts of the cassette

). - The magnetic tape i s woun RO t hub menbers
of 5 the reel hubs and housed in the casset ﬁﬂ'ﬁ |nner hub



parts of the cassette casi ng. In use, the hub drive shafts are

I nserted |nﬂmmﬁheiﬂﬁ nbers. \When one of the hub drive shafts
i Ss rotatedaab t he correspondi ng i nner ‘hub nmenmber is 25
rotated to ter hub nenber fitted thereover in
C|rcunferent|a engagenent to rotate, ythereby wi nding and transporting
th® magnetic tape fromthe reel hub on the other drive shaft.

When the inner hub nenbers are axially displaced, such axial
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from bei ng Iateral“lsy1 “§fﬁa§8%dn 13’2‘){?:%&%3%@95%5:10%8&):?n%%?gi?%%ggt -

therein a brake mechanism 11 for braking the hubs 7 and 8 when the

tape cassette is not in use. As shown in Figures 2, 3 and 4, each of

;  the upper and lower parts 2 and 3 has a pair of erase prevention

mechanisms 12 and 13 located respectively on the rear corners, a pair

of positioning reference apertures 14 and 15 defined respectively in

the front and rear edge portions in a longitudinally central region,

a pair of positioning reference apertures 16 and 17 defined

) respectively in the rear cornefs or in the rear edge portion in

longitudinally opposite side regions, a plurality of detection

apertures 18 and 19 defined in the rear edge portion, and 2 pair of
grips 20 and 21 located on the rear side portions.

The lid 6 for selectively opening and closing the opening 5

5  has a changer engaging portion 23 extending along a guide groove 22
which is defined in an outer surface thereof and extends
longitudinally therealong.

In use, signals can'be recorded on and reproduced from the
tape T housed in the cassette casing 1 by a rotating head U1 (Figure

0 3) based on helical-scan recording and playback principles.

More specifically, as shown in Figure 3, the rotating head i1
is supported on a head drum 42 for rotation in a plane inelined with
respect to the head drum ‘112 in the magnetic tape recording and.
reproducing apparatus {not shown). When the tape T is loaded in the

5 apparatus, the 1id 6 is turned upwardly or downwardly, and the head
drum 42 is partly inserted into the opening 5. The tape T, which
extends through the opening 5, is now slidably held against the
inseqted circumrerenfial surface segment of the head drum 2. When
the rotating head 41 rotates, tracks are produced on the tape T in

0  oblique relation to the longitudinal direction of the tape T.

In order to hold the tape T reliably helically against the
head drum 42, the cassette casing 1 has a pair of spaced tape guides
24 and 25 (Figure 4) disposed in the opening 5 and having respective
arcuate guide surfaces extending in opposite directions. The arcuate

}5 guide surfaces of the tape guides 24 and 25 are complementary in shape
to the circumferential surface of the head drum 42. The tape guides
24 and 25 are positioned inwardly of the guide rollers 9 and 10,
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respectively, in confronting relation to each other. The tape guldes
24 and 25 are swingable and laterally movable with respect to each
other. When the head drum 42 is partly inserted into the opening 5,.
the guide surfaces of the tape guides 24 and '25 are sWwung and
laterally moved into snug abutment against the inserted
circunferential surface segment of the head drum 42, thereby
sandwiching and guiding the tape T between the tape guides 24 and 25
and the inserted circumferential surface segment of the head drum 42.

As shown in Figure 3,.two wing guides 43 and 44 are mounted
on diametrically opposite sides of the head drum 42, and two rollers
43a and Ula are mounted on front ends of the wing guides 43 and 44,
respectively. When the head drum 42 is partly inserted into the
opening 5, the wing guides 43 and 4% are positioned between the pinch
roller 9 and the tape guide 24 and between the pinch'éoller 10 and the
tape guide 25,_respéctively, on opposite sides of the opening 5. The
rollers 43a and 44a on the Cront ends of the wing guides 42 and 44 are
held in rolling contact with the tape T, pushing the tape T into
pressing contact with the tape guides 24 and 25.

The cassette casing 1 has a pair of spacéd support bars 26
and 27 extending across the opening 5 and positioned inwardly of the
respective guide rollers 9 and 10, and a pair of sets of guide teeth
28 and 29 for preventing the tape T from being displaced out of the
cassette casing 1, the guide teeth 28 and 29 being positioned between
the support bar 26 and the guide roller § and between the support bar
27 and the guide roller 10, respectively. The wing guides 43 and 44
are inserted between the support bar 26 and the guide tooth 28 and
between the support bar 27 and the guide tooth 29, respectively.

The reel hubs 7 and 8 and their associated parts will now be
described in detail with reference to Figure 1. The reel hubs T and
8 are structurally identical to each other, and only the reel hub 7
and its associated parts are shown in Figure 1, with only reference
characters of the other reel hub 8 and its associated parts being
added in parentheses.

The reel hubs 7 and.8 comprise respective outer hub members
7a and 8a and respective inner hub members 7b and 8b. The outer hub
members Ta and Ba are in the form of drums and have respective inner
circumferential surfaces Tal and 8al. The inner hub members 7b and
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nmenber is also turned by the inner hub nenber, with the result that
nagnetlc t ape vvound around the outer hub nenbers is undesirably
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8b, which are of a hollow cylindrical shape, are axially slidably
fitted in the outer hub members Ta and B8a, respectively, and have
respective outer circumferential surfaces 7b2 and 8b2 which are held
in eircumferential engagement with the inner eircumferential surfaces
i T7al and 8al, respectiveiy, so that the outer hub members Ta and 8a and
the inner hub members Tb and 8b are rotatable in unison with each
other. The outer hub members 7a and 8a have respective outer.
circumferential surfaces 7a2 and 8a2 around which the tape T is wound.
The inner hub members 7b and 8b have respective inner circumferential

}  surfaces Tbi1 and Bbi defining axial apertures in which the hub drive
shafts will be inserted.

The inner circumferential surfaces 7al and 8at of the outer
hub members 7a and 8a have a plurality of axial engaging recesses 7a3
and Ba3 spaced at intervals in the circumferential direction. The

i inner hubs 7b and 8b have an outside diameter larger than the inside
diameter of the apertures 2a, 3a, 2b and 3b for receiving the hub
drive shafts, and a height or axial length slightly larger than the
inner width of the cassette casing 1, that is the distance a between
the inner surfaces of the upper and lower parts 2 and 3. The outer

) circumferential surfaces 7b2 and Bb2 of the inner hubs 7b and 8b have
a plurality of axial engaging teeth 7b3 and 8b3 which axially movably
engage in the respective axial engaging:reeesses Ta3 and 8a3. Since
the axial engaging teeth 7b3 and 8b3 are axially movable with respect
to, but circumferentially engage in the axial engaging recesses Ta3

v and 8a3 for circumferential movement in unisen, the outer hub members
7a and 8a and the inner hub members 7b and 8b are axially slidable
with respect to each other, but are held in circumferential engagement
with ,each other for circumferential movement in unison with each
other. The inner circumferential surfaces Tbt and 8b1 of the inner

}  hub members 7b and 8b have a plurality of eircumferentially spaced
engaging teeth or ridges 7Tb4 and 8bd which will be engaged by similar
engaging teeth or ridges on the hub drive shafts. The inner hub
members Tb and 8b have tapered guide surfaces 7bS, BbS on axially
opposite open ends thereof, which are econtiguous to the inner

i circumferential surfaces Tbl and 8b1, and are progressively inclined

radially inwardly towards the inner circumferential surfaces 7bi and
8b1.



transporf@d, or is unduly sl ackened or tensioned until it may finally
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t he *knowgs Sﬂd i plRE tte is that when it is |loaded into a
rragnetic'ape r m ml epr oduci ng apparatus, the hub drive shafts
directl abut a er hub menbers, and engaging teeth on the
hub¥dri vie shafts tend to be caught '()y the i nner hub nenbers.
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stepped surfaces 2a1 2b1 and 3a1 3b1 defmed in the inner surfaces
thereof in coaxial surrounding relation to the apertures 2a, 2b and
3a, 3b re;peetively. The circular recesses 2al, 2b1 and 3al, 3bl are
5 of a diameter larger than the outside diameter of the axial open ends
of the inner hub members Tb and 8b. The circular axial open ends of
the inner hub members 7b and 8b are loosely fitted respectively in the
circular recesses 2al, 2b! and 3al, 3bt, so that the inner hub members
7b and 8b are rotatably supported between the upper and lower parts 2
10 and 3.

The reel hubs 7 and 8 are housed in their entirety between
the upper and lower parts 2 and 3 and are therefore concealed in the
cassette casing 1 for protection against direct access by fingers from
the outer surfaces of the upper and lower parts 2 and 3. Therefore,

15 the reel hubs T and 8 are prevented from being inadvertently turned by
fingers from outside the cassette casing 1. Since the outside
diameter of the inner hub members 7b and 8b, which define the
apertures for receiving the hub drive shafts, is larger than the
inside diameter of the apertures 2a, 2b and 3a, 3b in the upper and

20  lower parts 2 and 3, and also since the inner hub members Tb and 8b
have the tapered guide surfaces 7b5 and 8b5, the hub drive shafts can
smoothly be guided and inserted through the apertures 2a, 2b and 3a,
3b into the apertures in the inner hub members 7b and 8b, without
directly hitting the reel hubs 7 and 8. The reel hubs 7 and 8 and the

25 hub drive shafts are thus protected against damage when the tape
cassette is loaded into the recording and reproducing apparatus,

The inside diameter of the apertures in the reel hubs 7 and’
8 for receiving the hub drive shafts can be selected as desired
without direct bearing on the apertures IZa, 2b and 3a, 3b in the upper

30 and lower parts 2 and 3. Therefore, the reel hubs 7 and 8 can be
constructed with less design limitations and hence manufactured with
ease. '

Each of the illustrated reel hubs 7 and 8 is composed of
separate inner and outer hub members. Hauex;er, the principles of the

35 present invention are also applicable to a unitary hub in which a
portion for winding a .magnetic tape therearound and a portion for
receiving a hub drive shaft are integra)l with each other.



5}5t0 the present invention there is provided a magneti c tape

casset tigEONpri sing: 15 a cassette casing conprising a pair of
confr org@Eny cassette parts j oi ned to each other; a pair of reel
hubs r g tably di sposed in said cassette casing and supported by said

¥ parts; and a magnetic tagpe wound-around said reel hubs and

¥n said 20 cassette casing; sai d cassette parts each having a
pair "f;“ apertures defined therein __  for receiving respective hub drive-
shafts,® and each hqwilegtie pAésen®finvention has been shown as being applied

to a miniature magnetic tape cassette, it is also applicable to larger

magnetic tape cassettes, such as compact tape cassettes, for example.

With embodiments of the present invention, as described

5 above, the reel hubs with the magnetic tape wound therearound have

open ends loosely disposed in the recesses or stepped surfaces that

are defined in the inner surfaces of the upper and lower parts of the

cassette casing in coaxial relation with the apertures in the upper

and lower parts for receiving the hub drive shafts. The reel hubs are

10 therefore housed in their entirety in the cassette casing and

protected against direct access by fingers. Accordingly, the reel

hubs are prevented from being inadvertently turned from outside the

cassette casing, with the result that the magnetic tape will not be

unduly loosened or tensioned. Since the reel hubs are received in the

15 recesses in the upper and lower shells, the reel hubs serve to keep

the interior of the cassette casing hermetically sealed for protection

against entry of dust particles or other foreign matt:ér. When the hub

drive sha.fts are inserted into the reel hubs, the hub drive shafts are

smoothly guided by the holes in the upper and lower shells without

20 directly hitting the reel hubs. Therefore, the tape cassette can

easily and smoothly be loaded into a recording and reproducing
apparatus.
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circul ar

recesses defined in inner surfaces of the cassette parts in
coaxi al

rrounding relation to said apertures;, .and reel hubs

having rgSpéctive axial apertures for receivi ngitpKs Bees s gmﬁ%lve shafts,
and. opengends | oosely fitted in said recesses. J u l' In an
enbodi mept. of the invention the reel hygbs are h irely in the
casSette’ casing and are protected agai nst direct access by fingers..
Accordingly, the reel hubs are prevented from 30 bei ng i nadvertently’
turned fromoutside the cassette casicogius As a result, the nmagnetic
tape will not be unduly | oosened or {ensioned. When the hub drive
shafts are inserted into the reel hubs, the hub

1. & magnetic tape cassette comprising:

a cassette casing (1) comprising a pair of confronting cassette parts

5 {2, 3) joined to each other; :

a pair of reel hubs (7, 8) rotatably disposed.in said cassette casing
{1) and supported by said cassette parts (2, 3); and

a magnetic tape (T) wound around said reel hubs (7, 8) and housed in
said cassette casing (1);

0 said cassette parts (2, 3) each having a pair of apertures (2a, 2b,
3a, 3b) defined therein for receiving respective hub drive shafts, and
each having a pair of circular recesses {2al, 2b1, 3al, 3b1) defined
in inner surfaces of the cassette parts (2, 3) in coaxial surrounding
relation to said apertures (2a, 2b, 3a, 3b); and

5 said reel hubs (7, 8) having respective axial apertures for receiving
the hub drive shafts, and open ends loosely fitted in said recesses
{2a1, 2bt, 3al, 3bi).

2. A cassette according to claim 1 wherein each of Baid reel

‘0 hubs (7, B) comprises an inner hub member {7b, Bb) with one of said
axial apertures defined therein, and an outer hub member {7a, Tb) with
said tape (T) wound therearound said inner hub member {7b, 8bJ being

~ axially slidably disposed in’ sald outer hub member (7a, 8a) and held

in circumferential engagement éifh sazd outer hub member (Ta, 7b) for

'5 rotation in unison with each other..,ﬁ“‘
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ABSTRACT

MAGNETIC TAPE CASSETTES

A magnetic tape cassette includes a cassette casing (1)
comprising upper and lower cassette parts (2, 3) joined to each other,
a pair of reel hubs (7, 8) rotatably disposed in the cassette casing
(1) and supported by the cassette parts (2, 3), and a magnetic tape
(T) wound around the reel hubs {7, 8) and housed in the cassette
casing (1). The caséette parts (2, 3) each have a pair of aligned
apertures (2a, 2b, 3a, 3b) defined therein for receiving hub drive
shafts, and a pair of circular recesses {(2al, 2b1, 3al, 3bt) defined
in inner surfaces of the cassette parts {2, 3) in coaxial surrounding
relation to the apertures. The reel hubs (7, 8) have axial apertures

for receiving the hub drive shafts and open ends loosely fitted in the
recesses (2at, 2bi, 3al, 3bi).

Figure 1
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enbodi neat of magnetic tape cassettgféaccording to the present 5

I nvention; _ Figure 2 is a perspective view of the tape
cassette; 7 Figure 3 is a perspective view of the tape cassette
and a TeeShed Ha Bee@ R 1aced Figure 4 is a plan view of a | ower
part of the asing of the tape cassette. Fi gures
1to4 show\’/\g”mﬂuﬂ e cassette in accordance with the present

i nventi on. I're cassette may be of any of various sizes, it

is typically in the formof a mniature nagnetic
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tape ca fte. 15 As shown insEigures 2 and 3, the tape cassette

I ncl udegga cassette casing 1 which houses therein a nmagnetic tape T for
recordir®g * and reproducing pul se code nodul ated (PCM signals, for
exanpl e.¥ The cassette casing 1 conprises an upper shell or part 2 and a
| over shel | or part 3 whiel areceeRsFned together in c en Replaced
relation to each 20 other &§3d N FeER H |l
upper and | ower =

front panels, ok et y openabl e and cl osabl e by
alid 6 which ya hEd-od2tke cassette casing 1.
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As shown i fFigures 1 and 2, the ubper pawt 2 has a pair of 25 spaced

apertures $a and 2b defined therein for receiving respective hub drive
shafts (not shown) in a nagnetic tape recordi ng and repr oduci ng
apparatus, and the lower part 3 has a pair of spaced apertures 3a and
3b defined therein for receiving the hub drive shafts, the apertures

pair of hsafys 7 and 8 are rotatabhly in the cassette casing 1
bet ween the upper and | ower parts 2 allgnnent with the paired

2a and 2b being aligned with the él‘sﬂ:atﬂaBB&'Tﬁaeedand 3b, respectively. A

apertures 2a and 3a and the paired apertures nd 3b, respectively.
As al so stfdwn in Figure 3, the cassette
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casing 1 houses therein the tape T which is wound around the reel
- he reel
7 and 8 ‘and has a portion exposed in the opening 5. o

A
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and bet ween
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'fhis inventi;n relates to magnetic tape cassettes.

One known magnétic tape cassette includes a tape-like record
pedium or magnetic tape wound around reel hubs ‘and housed in a
cassette casing, as disclosed in Japanese utility model laid-open
specification 61/79887. Each of the reel hubs comprises an outer hub
member around which the magnetic tape is wound, and an inner hub
member that is rotatable by a hub drive shaft inserted therein. The
inner hub member is axially movably fitted in the outer hub member,
and held in circumferential engagement with the outer hub member SO
that the inner and outer hub members are rotatable in unison with each
other.

The magnetic tape is wound around the outer hub members of
the reel hubs- and housed in the cassette casing. The inner hub
members of the reel hubs, in which the respective hub drive shafts are
to be inserted, have opposite open ends inserted in apertures that are
defined in respective upper and lower shells or parts of the cassette
casing for the reception of the hub drive shafts therein. The
opposite open ends of the inner hub members have axial end faces lying
substantially flush with the outer surfaces of the upper and lower
parts of the cassette casing. In use, the hub drive shafts are
inserted into the inner hub members. When one of the hub drive shafts
is rotated about its own axis, the corresponding inner hub member is
rotated to cause the outer hub wmember fitted thereover in
circumferential engagement to rotate, thereby winding and transporting
the magnetic tape from the reel hub on the other drive shaft.

When the inner hub members are axially displaced, such axial
dispiacement is not transmitted to the outer hub members around. which
the magnetic tape is wound. Therefore, the magnetic tape is prevented
from being laterally displaced or skewed even when the inner hub
pembers are axially moved with respect to the outer hub members.
However, since the end faces of the inner hub members are exposed on
the outer surfaces of .the upper and lower shells of the cassette
casing, the inner hub members may inadvertently be turned about their
own axes by fingers, for example. If an inner hub member is turned
about its own axis, then the circumferenually engaging outer hub

e
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4 t he. upper and Iomer;parts 2 and 3 on opposite sides of the opening
-5,

As illustrated in Figure 4, the cassette caﬁgm@a1h§B&M) lmxd
houses therein a brake nmechanism 11 for braking the hub
t he tape cassette is not in use. As shown in Figures 2,
of
2

member is also turned by the inner hub member, with the result that a
magnetic tape wound around the outer hub members 1is undesirably
transported, or is unduly slackened or tensioned until it may finally
be stretched, torn, or otherwise damaged,

Another problem with the known magnetic tape cassette is that
when it is loaded into a magnetic tape recording and reproducing
apparatus, the hub drive shafts directly abut against the inner hub
members, and engaging teeth on the hub drive shafts tend to be caught
by the inner hub members. Consequently, the hub drive shafts may not
be smoothly inserted into the inner hub members, making it difficult

to load the magnetic tape cassette smoothly inﬁo the recording and
reproducing apparatus.

10

According to the present invention there is provided a
magnetic tape cassette comprising:

15 a cassette casing comprising a pair of confrontlng cassette parts

joined to each other;

a pair of reel hubs rotatably disposed in said cassette caéing and
supported by said cassette parts; and

a magnetic tape wound around said reel hubs and housed in said
20 cassette casing; '

said cassette parts each having a pair of apertures defined therein
for receiving respective hud drivexshafts, and each having a pair of
circular recesses defined in inner surfaces of the cassette parts in
coaxial surrounding relaéiqn'bo said apertures; and
25 said reel hubs having respective axial apertures for receiving the hub
drive shafts, and open ends loosely- fitted in said recesses.
In an embodiment of the invention the reel hubs are housed

entirely in the cassette casing and are protected against direct

access by fingers. Accordingly, the reel hubs are prevented from

being inadvertently turned from outside the cassette casing. As a
result, the magnetic tape will not be unduly loosened or tensioned.
When the hub drive shafts are inserted into the reel hubs, the hub
drive shafts are smoothly guided by the holes in the upper and lower
shells without directly hitting the reel hubs. Therefore, the tape

cassette can easily and smoothly be loaded into a recording and
reproducing apparatus.

30

35

The invention will now be deseribed by way of example with
This is tha replacement sheet

Dae: = 2 DEC 1936



»

5 the upper and | ower parts 2 and 3 has a pair of erase prevention
mechani sns 12 mh&esHhmﬁeaspect ively on the rear corners, a pair

of positioning ures 14 and 15 defined respectively in
the front and r
pair of positioning refer

ns in a longitudinally central region, a
apertures 18 and 17 defined O respectively

In the rear corners or in the rear edge portion in | ongitudinally
opposite side regions, a plurality of detection apertures 18 and 19

defined in ther¢f@aeneedde Bier apenmpanyiog adnasingsef throughpuitpuhizh hike parysocat ed

on the rear sige Pefdrre@@Sto by like referencddf ahd dnBufi@h:Sel ectively opening
and cl osing the openin

F%g\?re 1 is a fragmentary cross-sectionally view of an
embodiment of magnetic tape cassette according to the present
S invention;
Figure 2 is a perspective view of the tape cassette;
Figure 3 is a perspective view of the tape cassette and a
head drum; and '

Figure 4 is a plan view of a lower part of the cassette

10 casing of the tape cassette.

Figures 1 to U4 show a magnetic tape cassette in accordance
with the present invention. While the tape cassette may be of any of
various sizes, it is typically in the form of a miniature magnetic
tape cassette.

15 As shown in Figures 2 and 3, the tape cassette includes a
cassette casing 1 which houses therein a magnetic tape T for recording
and reproducing pulse code modulated {PCM) signals, for example. The
cassette casing 1 comprises an upper shell or part 2 and a lower shell
or part 3 which are combined together in confronting relation to each

20 other and fastened to each other by screws 4. The upper and lower
paris 2 and 3 have. a front opening 5 defined in their front panels,
the opening 5 being selectively openable and closable by a 1id 6 which
is pivotably supported on the cassette casing 1.

 &s shown in Figures 1 and 2, the upper part 2 has a pair of

25  spaced apertures 2a and 2b defined therein for receiving respective
hub drive shafts {not shown) in a magnetic tape recording and
reproducing apparatus, and the lower part 3 has a pair of spaced
apertures 3a and 3b defined therein for receiving the hub drive
shafts, the apertures 2a and 2b being aligned with the apertures 3a

30 and 3b, respectively. A pair of hubs 7 and 8 are rotatably disposed
in the cassette casing 1 between the upper and lower parts 2 and 3 in
alignment with the paired apertures 2a and 3a and the paired apertures
2b and 3b, respectively. #&s also shown in Figure 3, the cassette
casing 1 houses therein the tape T which is wound around the reel hubs

35 7 and 8 and has a portion exposed in the opening 5. The exposed
portion of the tape T is kept taut in the opening 5 by and between
pinch or guide rollers 9 and 10 which are rotatably supported between

This is th8 replacement sheet
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5 has a changer engagi ng portion 23 extending along a gui de groove- 22
which is defined in an outer surface thereof and extends

Iongltudlnally
t her eal ong. In use, signals can be recordEhjSSWet
fromthe tape T housed in the cassette casing 1 by ﬂ
(Figure 10 3) based on helical-scan reaprdi ng and play
More specifically, as shown in Figure 3, the rotating head 41

supported on a head drum 42 for rotation in a plane inclined with
respect to thie lupper cindrioEripartyi amd)Bedr Gpjdite 1des difntheadpening 5.
reproduci ng apparat Ugs ¢ PRIserNMMn rifiRE f NEnd 30Selel 2ab 8398158 nbliSes

therein a brake mechanism 11 for braking the hubs 7 and 8 when the

tape cassette is not in use. As shown in Figures 2, 3 and 4, each of

5 the upper and lower parts 2 and 3 has a pair of erase prevention
mechanisms 12 and 13 located respectively on the rear corners, a pair
of positioning reference apertures 14 and 15 defined respectively in
the front and rear edge portions in a longitudinally central region,
a pair of positioning reference apertures 16 and 17 defined
respectively in the rear covneés or in the rear edge portion in
longitudinally opposite side regions, a plurality of detection
apertures 18 and 19 defined in the rear edge portion, and a pair of
grips 20 and 21 located on the rear side portions.

The 1id 6 for selectively opening and closing the opening 5

5 has a changer engaging portion 23 extending along a guide groove 22
which 1is defined in an outer

longitudinally therealong.

surface thereof and extends

In use, signals can be recorded on and reproduced from the
tape T housed in the cassette casing 1 by a rotating head 41 (Figure

0 3) based on helical-scan recording and playback principles.

More specifically, as shown in Figure 3, the rotating head 41
is supportéd on a head drum 42 for rotation in a plane inclined with
respect to the head drum %2 in the magnetic tape recording and.
reproducing apparatus (not shown). When the tape T is loaded in the

25

apparatus, the lid 6 is turned upwardly or downwardly, and the head

drum 42 is partly inserted into the opening 5. The tape T, which

extends through the opening 5, is now slidably held against the

inserted circumferential surface segment of the head drum Y2. When

the rotating head 41 rotates, tracks are produced on the tape T in
30 oblique relation to the longitudinal direction of the tape T.

In order to hold the tape T reliably helically against the

head drum 42, the cassette casing 1 has a pair of spaced tape guides

24 and 25 {Figure Y4) disposed in the opening 5 and having respective

arcuate guide surfaces extending in opposite directions. The arcuate

1S guide sﬁrfaees of the tape guides 24 and 25 are complementary in shape

to the circumferential surface of the head drum 42. The tape guides

24 and 25 are positioned inwardly of the guide rollers 9 and 10,

This is 18 rﬁpiacemm sheel
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25 apparatus, the lid 6 is turned upwardly or downwardly, and the head

segiment of the head drum 42. Wen

drum 42 is partlymim@ém%q;egrpﬁﬁ&ge opening 5. The tape T, which

extends through th
i nserted circunfer wml
rotating head 41 r )

'r now slidably held agai nst the

relation to the longitudinal direction of the tape T. I n

order to hold the tape T reliably helically against the

the cassette casspertivals &n panfrootimgpesladidmpe egohddber. Th&4apeguldes
(Figure 4) di spasgdyidy Lhg Qﬁﬁgﬁt{ig é\daﬁgté}ﬂgﬂ%ﬂyﬁﬁe%werespecc RCEA®
gui de surfaces extending S. € arcuate

10

15

20

25

30

35

I'n opposite directi
other. When the head drum 42 is partly inserted into the opening 5,

the guide surfaces of the tape guides 24 and 25 are swung and
laterally moved into snug abutment against the inserted
circumferential surface segment of the head drum 42, thereby
sandwiching and guiding the tape T between the tape guides 24 and 25
and the inserted circumferential surface segment of the head drum 42,

As shown in Figure 3, two wing guides 43 and 44 are mounted
on diametrically opposite sides of the head drum 42, and two rollers
43a and 44a are mounted on front ends of the wing guides 43 and U4,
respectively. When the head drum 42 is partly inserted into the
opening 5, the wing guides 43 and 44 are positioned between the pinch
roller 9 and the tape guide 24 and between the pinch roller 10 and the
tape guide 25,‘respectively. on opposite sides of the opening 5. The
rollers 43a and 84a on the front ends of the wing guides 42 and 44 are
held in rolling contact with the tape T, pushing the tape T into
pressing contact with the tape guides 24 and 25.

The cassette casing 1 has a pair of spaced support bars 26
and 27 extending across the opening S5 and positioned inwardly of the
respective guide rollers ¢ and 10, and a pair of sets of guide teeth
28 and 29 for preventing the tape T from being displaced out of the
cassette casing 1, the guide teeth 28 and 29 being positioned between
the support bar 26 and the guide roller 9 and between the support bar
27 and the guide roller 10, respectively. The wing guides 43 and 44
are inserted betueen the support bar 26 and the guide tooth 28 and
between the support bar 27 and the guide tooth 29, respectively.

The reel hubs 7 and 8 and their associated parts will now be

described in detail with reference to Figure 1. The reel hubs 7 and -

8 are structurally identical to each other, and only the reel hub 7
and its associated parts are shoun in Figure 1, with only reference
characters of the other reel hub 8 and its associated parts being
added in parentheses.

The reel hubs 7 and.B comprise respective outer hub members
Ta and 8a and respective inner hub members 7b and 8b. The outer hub
members Ta and 8a are in the form of drums and have respective inner
circumferential surfaces 7al and 8ai, The inner hub members Tb and

t he

are produged on the tape T in 30 oblique

head drum 42,
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35 guide surfaces or the tape guides 24 and 25 are conplenentary in shape
.to the circunferential surface of the head drum 42. JThe,t

and 25 are positioned inwardly of the guide rollers

-t

6

8b, which are of a hollow cylindrical shape, are axially slidably

fitted in the outer hub members 7a and Ba, respectively, and have

respective outer circumferential surfaces 7b2 and 8b2 which are held
in circumferential engagement with the inner circumferential surfaces
7Tal and Bat, respectively, so that the outer hub members 7a and 8a and
the inner hub members 7b and 8b are rotatable in unison with each
other.
circumferential surfaces 7a2 and 8a2 around which the tape T is wound.
The inner hub members Th and 8b have respective inner circumferential
surfaces 7b1 and 8bt defining axial apertures in which the hub drive
shafts will be inserted.

The immer circumferential surfaces Tatl and 8a1 of the outer
hub members Ta and 8a have a plurality of axial engaging recesses Ta3
and 8a3 spaced at intervals in the circumferential direction. The
inner hubs 7b and 8b have an outside diameter larger than the inside
diameter of the apertures 2a, 3a, 2b and 3b for receiving the hub
drive shafts, and a height or axial length slightly larger than the
inner width of the cassette casing 1, that is the distance a between
the inner surfaces of the upper and lower parts 2 and 3. The outer
circumferential surfaces 7b2 and 8b2 of the inner hubs 7b and 8b have
a plurality of axial engaging teeth 7b3 and 8b3 which axially movably
engage in the respective axial engaging ‘recesses Ta3 and 8a3. Since
the axial engaging teeth 7b3 and Bb3 are axially movable with respéct
to, but circumferentially engage in the axial engaging recesses Ta3
and 8a3 for circumferential movement in unison, the outer hub members
7a and 8a and the inner hub members Tb and 8b are axially slidable
with respect to each other, but are held in circumferential engagement
with ,each other for circumferential movement in unison with each
other. The inner e.iréumf‘erential surfaces 7bi and Bb1 of the inner
hub members 7b and 8b have a plurality of circumferentially spaced
engaging teeth or ridges Tbli and 8bY which will be engaged by similar
engaging teeth or ridges on the hub drive shafts.. The inner hub
members Tb and 8b have tapered guide surfaces 7b5, 8b5 on axially
opposite open ends thereof, which are contiguous to the inner
circumferential surfaces 7b1 and 8b1, and are progressively inclined

radially inwardly towards the inner circumferential surfaces Tby and
8b1. -

T

The outer hub members Ta and Ba have respective outer.

24
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5 respectively, in confronting relation to each other. The tape

‘gui des 24 and 25 are swingable and laterally no I ' to
each other. \Wen the head drum 42 is partly ins\eﬂ?ﬂS cctdsihet l(g(gp&elni ng
5, t he guide surfaces of the tape guides 24 and ZH HIHME Hd 5

| aterally noved into snug abut mentq agai nst

The upper and lower parts 2 and 3 have circular recesses. or
stepped surfaces 2al, 2bl and 3al, 3bl defined in the inner surfaces
thereof in coaxial surrounding relation to the apertures 2a, 2b and
3a, 3b respectively. The circular recesses 2al, 2b1 and 3at, 3bl are

5 of a diameter larger than the outside diameter of the axial open ends
of the inner hub members 7b and 8b. The circular axial open ends of
the inner hub members Tb and 8b are loosely fitted respectively in the
circular recesses 2al, 2b! and 3a1, 3b1, so that the inner hub members
7b and Bb are rotatably supported between the upper and lower parts 2

10 and 3. ’

The reel hubs 7 and 8 are housed in their entirety between
the upper and lower parts 2 and 3 and are therefore concealed in the
cassette casing 1 for protection against direct aceess by fingers from
the outer surfaces of the upper and lower parts 2 and 3. Therefore,

15  the reel hubs 7 and 8 are prevented from being inadvertently turned by
fingers from outside the cassette casing 1. Since the outside
diameter of the inner hub members Tb and 8b, which define the
apertures for receiving the hub drive shafts, is larger than the
inside diameter of the apertures 2a, 2b and 3a, 3b in the upper and

20 lower parts 2 and 3, and also since the inner hub members Tb and 8b
have the tapered guide surfaces 7bS and 8bS, the hub drive shafts can
smoothly be guided and inserted through the apertures 2a, 2b and 3a,
3b into the apertures in the inner hub members Tb and 8b, without
directly hitting the reel hubs 7 and 8. The reel hubs 7 and 8 and the

25 hub drive shafts are thus protected against damage when the tape
cassette is loaded into the recording and reproducing apparatus.

The inside diameter of the apertures in the reel hubs 7 and
8 for receiving the hub drive shafts can be selected as desired
without direct bearing on the apertures 2a, 2b and 3a, 3b in the upper

30 and lower parts 2 and 3. Therefore, the reel hubs 7 and 8 can be
constructed with less design limitations and hence manufactured with
ease.

Each of the illustrated reel hubs 7 and 8 is composed of
separate inner and outer hub members. Houe\}er, the principles of the

35 present invention are also applicable to a unitary hub in which a
portion for winding a magnetic tape therearound and a portion for
receiving a hub drive shaft are integral with each other.
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circunferential surface segnent of the head drum 42, thereby

'sandw chi-ng and guiding the tape T between the tape guides 24 and 25

and the i.nserted circunferential surface segnment of the head drum 42.

As shown in Figure 3, two wing guides 43 and 44 are nounted 10 on
dianetrically opposite sides of the head 8irum 42, ‘and two rollers 43a
and 44a are nounted on front ends of the wing guides 43 and 44,
respectively. Wen the head drum 42 is.partly inserted into the

openi ng 5, the wi ng gehidesthe3prentntinyenticndiasi berndshirnnnae ibed g apphied

roller 9 and thie, uiRfatdbt dRgsét 18NchplGhuEELe! N 1 BED apgﬂlﬁabﬂeot@riﬁ T%é?e 15
t ape gui de 25, respectlvely on opposite sides of the openin

‘'magnetic tape cassettes, such as compact tape cassettes, for example.
With embodiments of the present invention, as described

5 above, the reel hubs with the magnetic tape wound therearound have
open ends loosely disposed in the recesses or stepped surfaces that

are defined in the inner surfaces of the upper and lower parts of the
cassette casing in coaxial relation with the apertures in the'upper

and lower parts for receiving the hub drive shafts. The reel hubs are

10 therefore housed in their entirety in the cassette casing and
protected against direct access by fingers. Accordingly, the reel
hubs are prevented from being inadvertently turned from outside the
cassette casing, with the result that the magnetic tape will not be
unduly loosened or tensioned. Since the reel hubs are received in the

15 recesses in the upper and lower shells, the reel hubs serve to keep
the interior of the cassette casing hermetically sealed for protection
against entry of dust particles or other foreign matter. When the hub
drive sha'f‘ts are inserted into the reel hubs, the hub drive shafts are
smoothly guided by the holes in the upper and lower shells without

20 directly hitting the reel hubs. Therefore, the tape cassette can

easily and smoothly be loaded into a recording and reproducing
apparatus.
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rollers 43a and 44a on the front ends of the wing guides 42 and 44 are
held in rolling contact with the tape T, pushing the tape T into

pressing contact with the tape guides 24 and 25. i The cassette
casing 1 has a pair of spaced support bars 26 20 and 2his iBa 1628 S

the opening 5 and positioned i nwardly of ghe respectH ers

9 and 10, and a pair of sets of guide teeth - 28 and 2 Ing .
the tape T from bei ng di splaced out of the cassette casing 1,

gui de teeth 28 and 29 being positioned BeiiMSen the support bar 26 and
the guide roller 9 and between the support bar 25 27 and the guide roller

10, respective%y. Th% W n ui des 43 and 44
magnetic tape cassette comprising:

a cassette casing (1) comprising a pair of confronting cassette parts
5 {2, 3) joined to each other; :

a pair of reel hubs (7, 8) rotatably disposed.in said cassette casing

(1) and supported by said cassette parts {2, 3); and

a magnetic tape (T) wound around said reel hubs {7, 8) and housed in
said cassette casing (1);

.

10 said cassette parts (2, 3) each having a pair of apertures {2a, 2b,
3a, 3b) defined therein for receiving respective hub drive shafts, and
each having a pair of circular recesses (2al, 2b1, 3al, 3b1) defined
in inner surfaces of the cassette parts (2, 3) in coaxial surrounding
relation to said apertures (2a, 2b, 3a, 3b); and

15 said reel hubs {7, 8) having respective axial apertures for receiving

the hub drive shafts, and open ends loosely fitted in said recesses
(2a1, 2b1, 3a1, 3bt).,

2. A cassette according to claim 1 wherein each of said reel
20 hubs (7, 8) comprises an inner hub member {7b, 8b) with one of said
axial apertures defined therein, and an outer hub member (7a, 7b) with
said tape (T) wound therearound, said inner hub member (7b, 8b) being
" axially slidably disposed in sdid outer bub member (7a, Ba) and held
in circumferential engagement wifh,§aid outer hub member (7a, 7b) for

25 rotation in unison with each other -

A
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are inserted between the support bar 26 and the guide tooth 28 and

bet ween the support bar 27 and the guide tooth 29, respectively.

The reel hubs 7 and 8 and their associated parts will now be descri bed
in detail with reference to Figure 1. The reel hubs 7 and 30

8 are
structurally identical to each other, and oy the reel hub 7 and its
associ ated parts are shown in Figure 1, with only reference characters
of the other reel hub 8 and its associated parts being added in
par ent heses. The reel hubs ABSERMT8 conpri se respective outer
hub menbers 35 7a and 8a and respective inner hub.nmenbers 7b and 8b. The
outer hub

‘ . MAGNETIC TAPE CASSETTES

5 A magnetic tape cassette includes a cassette casing (1)
comprising upper and lower cassette paris (2, 3) joined to each other,
a pair of reel hubs (7, 8) rotatably disposed in the cassette casing
{1) and supported by the cassette parts (2, 3), and a magnetic tape
(T) wound around the reel hubs {7, B) and bhoused in the cassette

10 casing (1). The casgette parts (2, 3) each have a pair of aligned

*  apertures {(2a, 2b, 3a, 3b) defined therein for receiving hub drive
shafts, and a pair of circular recesses (2al, 2bi, 3al, 3b1) defined
in inner surfaces of the cassette parts (2, 3) in coaxial surrounding
relation to the apertures. The reel hubs (7, 8) have axial apertures

15 for receiving the hub drive shafts and open ends loosely fitted in the
recesses {2al, 2bl, 3al, 3bi).

Figure 1
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menbers 7a and 8a are in the formof druns and have respective inner
circunferential surfaces 7al and 8al. The i nner hub nenmbers 7b and
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6 8b, which are of a hollow cylindrical shape, are axially slidably
fitted in the outer hub nenbers 7a and 8a, respectively, and have
respective outer circunferential surfaces 7b2 and 8b2 which are held in
circunferential engagenent with the inner circunferential surfaces 5 7al
and 8al, respectively, so that the out ezr/--4hub- menbers 7a and 8a and

This Sheet Has Been Replaced
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the inner hub nenbers 7b and 8b are rotatable in unison wth each

ot her . The outer hub nenbers 7a and 8a have respective outer.
circunferential surfaces 7a2 and 8a2 around which the tape T is wound.
The inner hub-menbers 7b and 8b have respective inner circunferential 10
surfaces 7bl and 8b1l defining axi al aperhirfs in which the hub drive
shafts will be inserted. The/%nner circunferential surfaces
7al and 8al of the outer hub nd 8a have a plurality of
axi al engagi ng recesses 7a3 d at intervals in the
circunferential direction. The 15 =Ab Fqd 8b have an outside
di aneter larger than the inside %

as Been Re‘laced
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di aneter of the apertures 2a, 3a, 2b and 3b for receiving the hub
drive shafts, and a height or axial length slightly |arger than the
inner width of the cassette casing 1, that is the distance a between
the inner surfaces of the upper and | ower parts 2 and 3. -The outer 20
circunferential surfaces 7b2 and 8b2 of the inner hubs % nd.8h have_

a plurality of axial engaging teeth 7b®/#hd 8b3 which aX H HReplaced
engage LQTthe respective axial engagi ng recesses 7a3 and l i ”

t he axi al engaging teeth 7b3 and 8b3 are axially novable

to, but cijcunferentially engage in the axial engaging recesses 7a3 25
and 8a3QEy circunferential novenent in unison, the outer hub nenbers

—

L

19

16
20
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qioeron-S hs
7a and 8a and the inner hub ne oers 7b and 8b are aX|aIIy sl i dabl e

Wi th respect to each other, ‘are held in dircunferdnti al engagement
wi th each other for C|rcunfer5nt|al nmovenment 4 n uni.sem wi'th each

other. The inner circunferent#al surfaces 7bl%and 8bltef the inner 30
hub menbers 7b and 8b have a;ﬁiurallty of 1 C|neunferenL1aIIy spaced
engagi ng teeth or ridges 7b4 and 8b4 which will be engaged by simlar

engaging teeth or ridges on the gﬂ§§&§;ﬁ§g§§§§5§§§§ The fnner hub
menbers 7b and 8b have tapered g - 8b5..on axially
opposi te open ends thereof, which are contiguous to the inner 35

circunferential surfagggs KRJer&'E!S‘n H1atedNth BafneliOXapE dalsbttesnC! I ned

One known magnétie tape cassette includes a tape-like record

5 medium or magnetic tape wound around reel hubs and housed in a

cassette casing, as disclosed in Japanese utility model laid-open

specification 61/79887. Each of the reel hubs comprises an outer hub

member around which the magnetic tape is wound, and an inner hub

member that is rotatable by a hub drive shaft inserted therein. The

10  inner hub member is axially movably fitted in the outer hub member,

and held in circumferential engagement with the outer hub member so

that the inner and outer hub members are rotatable in unison with each
other.

The magnetic tape is wound around the outer hub members of
15 the reel hubs and housed in the cassette casing. The inner hub
members of the reel hubs, in which the respective hub drive shafts are
to be inserted, have opposite open ends inserted in apertures that are
defined in respective upper and lower shells or parts of the cassette
casing for the reception of the hub drive shafts therein. The
20 opposite open ends of the inner hub members have axial end faces lying
substantially flush with the outer surfaces of the upper and lower
parts of the cassette casing. In use, the hub drive shafts are
inserted into the inner hub members. When one of'the hub drive shafts
is rotated about its own axis, the corresponding inner hub member is
25 rotated to cause the outer hub member fitted thereover in
circumferential engagement to rotate, thereby winding and transporting

the magnetic tape from the reel hub on the other drive shaft.
When the inner hub members are axially displaced, such axial
dispiacement is not transmitted to the outer hub members around which
30 the magnetic tape is wound. Therefore, the magnetic tape is prevented
from being laterally displaced or skewed even when the inner hub
members are axially moved with respect to the outer hub members.
However, since the end faces of the inner hub members are exposed on
the outer surfaces of .the upper and lower shells of the cassette
35 casing, the inner hub members may inadvertently be turned about their
own axes by fingers, for example. If an inner hub member is turned

about its own axis, then the circumferentially engaging outer hub
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x

radially inwardly towards the I nner circunferential surfaces 7bl and
8b1l. )

member is also turned by the inner hub member, with the result that a
magnetic tape wound around the outer hub members is undesirably
transported, or is unduly slackened or tensioned until it may finally
be stretched, torn, or otherwise damaged,

5 fnother problem with the known magnetic tape cassette is that
when it is loaded into a magnetic tape recording and reproducing
apparatus, the hub drive shafts directly abut against the inner hub
members, and engaging teeth on the hub drive shafts tend to be caught
by the inner hub members. Consequently, the hub drive shafts may not

10  be smoothly inserted into the inner hub members, making it difficult
to load the magnetic tape cassette smoothly inﬁo the recording and
reproducing apparatus.

According to the present invention there is provided a
magnetic tape cassette comprising:

15 a cassette casing comprising a pair of confronﬁing cassette parts
Joined to each other;

a pair of reel hubs rotatably disposed in said cassette caéing and
supported by said cassette parts; and

a magnetic tape wound around said reel hubs and housed in said
20 cassette casing; ’ .
said cassette parts each having a pair of apertures defined therein
for receiving respective hub drive:sharts, and each having a pair of
circular recesses defined in inner surfaces of the cassette parts in
coaxial surrounding relaﬁiqn"to said apertures; and
25 said reel hubs having respective axial apertures for receiving the hub
drive shafts, and open ends loosely- fitted in said recesses.

In an embodiment of the invention the reel hubs are housed
entirely in the éassette casing and are protected against direct
access by fingers. Accordingly, the reel hubs are prevented from

30 being inadvertently turned from outside the cassette casing. As a
result, the magnetic tape will not be unduly loosened or tensioned.
When the hub drive shafts are inserted into the réel hubs, the hub
drive shafts are smoothly guided by the holes in the upper and lower
shells without directly hitting the reel hubs. Therefore, the tape

35 cassette can easily and smoothly be loaded into a recording and
reproducing apparatus.

The invention will now be described by way of example with
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7 . ' The upper and | ower parts 2 and 3 have circul ar recesses

or st epped surfaces 2al, 2bl and 3al, 3bl defined in the inner surfaces
thereof in coaxial surrounding relation to the apertures 2a, 2b and 3a,
3b respectively. The circular recesses 2al, 2bl and 3al, 3bl are 5 of a

di anmeter larger than the outside dianeter 3of the axial open ends of the

I nner hub nmenbers 7b and 8b. The circular axial open ends of

reference to the accompanying drawings, throughout which like parts
are referred to by like references, and in which:

Figure 1 is a fragmentary cross-sectionally view of an
embodiment of magnetic tape cassette according to the present

5 invention;

Figure 2 is a perspective view of the tape cassette;

Figure 3 is a perspective view of the tape cassette and a
head drum; and

Figure 4§ is a plan view of a lower part of the cassette

10 casing of the tape cassette.

Figures 1 to 4§ show a magnetic tape cassette in accordance
with the present invention. While the tape cassette may be of any of
various sizes, it is typically in the form of a miniature magnetic
tape cassette. - )

15 As shown in Figures 2 and 3, the tape cassette includes a
cassette casing 1 which houses therein a magnetic tape T for recording
and reproducing pulse code modulated (PCM)} signals, for example. The
cassette casing 1 comprises an upper shell or part 2 and a lower shell
or part 3 which are combined together in confronting relation to each

20 other and fastened to each other by screws 4. The upper and lower
parts 2 and 3 have.a front opening 5 defined in their front panels,
the opening 5 being selectively openable and closable by a 1id 6 which
is pivotably supportéd on the cassette casing 1.

As shoun in Figures 1 and 2, the upper part 2 has a pair of

25 spaced apertures 2a and 2b defined therein for receiving respective
hub drive shafts (not shown) in a magnetic tape recording and
reproducing appatratus, and the lower part 3 has a pair of spaced
apertures 3a and 3b defined therein for receiving the hub drive
shafts, the apertures 2a and 2b being aligned with the apertures 3a

30 and 3b, respectively. A pair of hubs 7 and 8 are rotatably disposed
in the cassette casing 1 between the upper and lower parts 2 and 3 in
alignment with the paired apertures 2a and 3a and the paired apertures
2b and 3b, respectively. As also shown in Figure 3, the cassette
casing 1 houses therein the tape T which is wound around the reel hubs

35 T and 8 and has a portion exposed in the opening 5. The exposed
portion of the tape T is kept taut in the opening 5 by and between
pinch or guide rollers 9 and 10 which are rotatably supported between
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the inner hub nmenbers 7b and 8b are | oosely fitted respectively in the
circular recesses 2al, 2bl and 3al, 3bl, so that the inner  hub nenbers
7b and 8b are rotatably supported between the upper and | ower parts 2 10

and 3. The reel hubs 7 and 8 are housed in their entirety
bet ween the upper and | ower parts 2gand 3 and are therefore conceal ed
in the cassette casing 1 for protection against direct access by
fingers.from ~ the outer surfaces of the upper and |ower parts 2 and 3.

Ther ef ore, 15the upper estl lowbs paren@ #hda3 enpsppositecdidesonf be rpening 5.
|nadvertent!y turned &) juserdde%H Pighh®'W, Ueodde LPc£ARE A Afbo RS20 1
therein a brake mechanism 11 for braking the hubs 7 and 8 when the
tape cassette is not in use. As shown in Figures 2, 3 and 4, each of
5 the upper and lower parts 2 and 3 has a pair of erase prevention
mechanisms 12 and 13 located respectively on the rear corners, a pair
of positioning reference apertures 14§ and 15 defined respectively in
the front and rear edge portions in a longitudinally central region,
a pair of positioning reference apertures 16 and 17 defined
0 respectively in the rear eornefs or in the rear edge portion in
longitudinally opposite side regions, a plurality of detection
apertures 18 and 19 defined in the rear edge portion, and a pair of
grips 20 and 21 located on the rear side portions.

The 1id 6 for selectively opening and closing the opening 5

5 has a changer engaging portion 23 extending along a guide groove 22
which is defined in an outer surface thereof and extends
longitudinally therealong.

In use, signals can be recorded on and reproduced from the
tape T housed in the cassette casing 1 by a rotating head 4t (Figure

0 3) based on helical-sean recording and playback principles.

More specifically, as shown in Figure 3, the rotating head 41
is supported on a head drum 42 for rotation in a plane inclined with
respect to the head drum 42 in the magnetic tape recording and.
reproducing apparatus (not shown). When the tape T is loaded in the

’5  apparatus, the 1lid 6 is turned upwardly or downwardly, and the head
drum 42 is partly inserted into the opening 5. The tape T, which
extends through the opening 5, is ‘now slidably held against the
inserted circumferential surface segment of the head drum 42. When
the rotating head 41 rotates, tracks are produced on the tape T in

30  oblique relation to the longitudinal direction of the tape T.

In order to hold the tape T reliably helically against the
head drum 42, the cassette casing 1 has a pair of spaced tape guides
24 and 25 (Figure Y) disposed in the opening 5 and having respective
arcuate guide surfaces extending in opposite directions. The arcuate

35 guide surfaces of the tape guides 24 and 25 are complementary in shape
to the circumferential surface of the head drum #2. The tape guides
24 and 25 are positioned inwardly of the guide rollers 9 and 10,
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di anmeter, of the inner hub nenbers 7b and 8b, which define the
apertures for receiving the hub drive shafts, is larger than the

i nside dianmeter of the apertures 2a, 2b and 3a, 3b in the upper and 20
| ower parts 2 and 3, and al so since the inner hub nmenbers 7b and 8b
have the tapered guide surfaces 7b5 and 8b&, the hub drive shafts can
snoot hly be guided and inserted through the apertures 2a, 2b and 3a,
3b into the apertures in the inner hub nenbers 7b and 8b, without

directly hittingspbetivery, inhsnfroabihgSrelbli€or €6leadtathér ANGHS tapel guldes25
Cassetto is | omled it FRCPRLESHE: R AACEIALDY JRIBTLG “ABDArcIPRRt to each
other. When the head drum 42 is partly inserted into the opening 5,
the guide surfaces of the tape guides 24 and -25 are swung and
5 laterally moved into snug abutment against the inserted
eircumferential surface segment of the head drum 42, thereby
sandwiching and guiding the tape T between the tape guides 24 and 25
and the inserted circumferential surface segment of the head drum 42,
As shown in Figure 3, two wing guides 43 and 44 are mounted
10 on diametrically opposite sides of the head drum 42, and two rollers
43a and H4a are mounted on front ends of the wing guides 43 and 44,
respectively. When the head drum 42 is partly inserted into the
opening 5, the wing guides 43 and 44 are positioned between the pinch
roller 9 and the tape guide 24 and between the pinch roller 10 and the
15  tape guide 25,_respectively, on opposite sides of the opening 5. The
rollers 43a and 44a on the front ends of the wing guides 42 and 44 are
held in rolling contact with the tape T, pushing the tape T into
pressing contact with the tape guides 24 and 25.
The cassette casing 1 has a pair of spaced support bars 26
20 and 27 extending across the opening 5 and positioned inwardly of the
' respective guide rollers 9 and 10, and a pair of sets of guide teeth
28 and 29 for preventing the tape T from being displaced out of the
cassette casing 1, the guide teeth 28 and 29 being positioned between
the support bar 26 and the guide roller 9 and between the support bar
25 27 and the guide roller 10, respectively. The wing guides 43 and Uy
are inserted between the support bar 26 and the guide tooth 28 and
between the support bar 27 and the guide tooth 29, respectively.
The reel hubs 7 and 8 and their associated parts will now be
described in detail with reference to Figure 1. The reel hubs 7 and
30 8 are structurally identical to each other, and only the reel hub 7
and its associated parts are shown in Figure 1, with only reference
cﬁaracters of the other reel hub 8 and its associated parts being
added in parentheses.
The reel hubs 7 and.B comprise respective outer hub members
35 7a and 8a and respective inner hub members 7b and 8b. The outer hub
members Ta and 8a are in the form of drums and have respective inner
circumferential surfaces 7al and 8al, The inner hub members Tb and
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The inside diameter of the apertures in the reel hubs 7 and 8 for
recei ving the hub drive shafts can be selected as desired " wi t hout

direct bearing on the apertures 2a, 2b and 3a, 3b in the upper 30 and
| ower parts 2 and 3. Therefore, the reel hubs 7 and 8 can be

constructed with less design limtations,and hence manufactured with
ease. Each of the iIIustrgted reel hubs 7 and 8 is conposed
of separate i nner and outer hub nmenmbers. However, the principles of

the 35 = pregeninidapk! of érlﬁlfésﬁ(?:gﬁﬂm&lgﬁbls aged  3rdNiAi3idy Rybadblywhi ch a
portion for w . nding a magnetic tape erearound ard a portion for
fitted "in the “outer hub members 7a and 8a, respectively, and have
respective outer circumferential surfaces 7b2 and 8b2 which are held
in circumferential engagement with the inner circumferential surfaces
5 Tal and 8ail, respectiﬁeiy. so that the outer hub members Ta and 8a and
the inner hub members 7b and 8b are rotatable in unison with each
other. The outer hub members Ta and 8a have respective outer.
circumferential surfaces T7a2 and 8a2 around which the tape T is wound.
The inner hub members 7b and 8b have respective inner circumferential
surfaces Tbl and 8b1 defining axial apertures in which the hub drive
shafts will be inserted. |
The inner eircumferential surfaces 7al and Bal of the outer
hub members 7a and 8a have a plurality of axial engaging recesses Ta3
and Ba3 spaced at intervals in the circumferential direction. The
5 inner hubs 7b and 8b have an outside diameter larger than the inside
diameter of the apertures 2a, 3a, 2b and 3b for receiving the hub
drive shafts, and a height or axial length slightly larger than the
inner width of the cassette casing 1, that is the distance a between
the inner surfaces of the upper and lower parts 2 and 3. The outer
9 circumferential surfaces 7b2 and 8b2 of the inner hubs 7b and 8b have
a plurality of axial engaging teeth 7b3 and 8b3 which axially movably
engage in the respective axial engaging'feeesses 7a3 and 8a3. Since
the axial engaging teeth 7b3 and 8b3 are axially movable with respect
to, but ecircumferentially engage in the axial engaging recesses Ta3
5> and 8a3 for circumferential movement in unison, the outer hub members
7a and 8a and the inner hub members 7b and 8b are axially slidable
with respect to each other, but are held in circumferential engagement
with ,each other for circumferential movement in unison with each
other. The inner circumferential surfaces 7bt and 8bl of the inner
} hub members 7b and 8b have a plurality of circumferentially spaced
engaging teeth or ridges 7b# and 8bd which will be engaged by similar
engaging teeth or ridges on the hub drive shafts. The inner hub
members 7b and 8b have tapered guide surfaces 7b5, Bb5 on axially
opposite open ends thereof, which are contiguous to the inner
3 circumferential surfaces 7bi and 8b1, and are progressively inclined
radially inwardly téwards the inner circumferential surfaces Tb1 and
8b1.
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receiving a hub drive shaft are integral with each other.

The upper and lower parts 2 and 3 have circular recesses. or
stepped surfaces 2at, 2bi and 3a1, 3b! defined in the inner surfaces
thereof in coaxial surrounding relation to the apertures 2a, 2b and
3a, 3b respectively. The circular recesses 2al, 2bl and 3at, 3b1l are

5 of a diameter larger than the outside diameter of the axial open ends
of the inner hub members 7b and 8b. The circular axial open ends of
the inner hub members 7b and 8b are loosely fitted respectively in the
circular recesses 2al, 2bt and 3at, 3b1, so that the inner hub members
7b and 8b are rotatably supported between the upper and lower parts 2

10 and 3.

The reel hubs 7 and B are housed in their entirety between
the upper and lower parts 2 and 3 and are therefore concealed in the
cassette casing 1 for protection against direct access by fingers from
the outer surfaces of the upper and lower parts 2 and 3. Therefore,

15 the reel hubs 7 and 8 are prevented from being inadvertently turned by
fingers frow outside the cassette casing 1. Since the outside
diameter of the inner hub members 7b and 8b, which define the
apertures for receiving the hub drive shafts, is larger than the
inside diameter of the apertures 2a, 2b and 3a, 3b in the upper and

20 lower parts 2 and 3, and also since the inner hub members Tb and 8b
have the tapered guide surfaces 7b5 and BbS, the hub drive shafts can
smoothly be guided and inserted through the apertures 2a, 2b and 3a,
3b into the apertures in the inner hub members 7b and 8b, without
directly hitting the reel hubs 7 and 8. The reel hubs 7 and 8 and the

25 hub drive shafts are thus protected against damage when the tape
cassette is loaded into the recording and reproducing apparatus.

The inside diameter of the apertures in the reel hubs T and
8 for receiving the hub drive shafts can be selected as desired
without direct bearing on the apertures 2a, 2b and 3a, 3b in the upper

30 and lower parts 2 and 3. Therefore, the reel hubs 7 and 8 can be
constructed with less design limitations and hence manufactured with
ease. '

Each of.the illustrated reel hubs 7 and 8 is composed of
separate inner and outer hub members. Howeéer, the principles of the

35 present invention are also applicable to a unitary hub in which a
portion for winding a magnetic tape therearound and a portion for
receiving a hub drive shaft are integral with each other.
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VWhil e the present invention has been shown as being applied to a
m ni ature .magnetic tape cassette, it is also applicable to | arger
magnet i c t.ape cassettes, such as conpact tape cassettes, for exanple.
Wth enbodi nents of the present invention, as described 5 above, the reel
hubs wi th .the magnetic tape wound thereard@und have- open ends | oosely
di sposed in the recesses or stepped surfaces that are defined in the
i nner surfaces of the upper and | ower parts of the

While the present invention has been shown as being applied

to a miniature magnetic tape cassette, it is also applicable to larger

magnetic tape cassettes, such as compact tape cassettes, for example.

With embodiments of the present invention, as described

5 above, the reel hubs with the magnetic tape wound therearound have

open ends loosely disposed in the recesses or stepped surfaces that

are defined in the inner surfaces of the upper and louwer parts of the

cassette casing in coaxial relation with the apertures in the'upper

and lower parts for receiving the hub drive shafts. The reel hubs are

10 therefore housed in their entirety  in the cassette casing and

protected against direct access by fingers. Accordingly, the reel

hubs are prevented from being inadvertemtly turned from outside the

cassette casing, with the result that the magnetic tape will not be

unduly loosened or tensioned. Since the reel hubs are received in the

15 recesses in the upper and lower shells, the reel hubs serve to keep

the interior of the cassette casing hermetically sealed for protection

against entry of dust particles or other foreign matter. When the hub

drive sh#fts are inserted into the reel hubs, the hub drive shafts are

smoothly guided by the holes in the upper and lower shells without

20 directly hitting the reel hubs. Therefore, the tape cassette can

easily and smoothly be loaded into a recording and reproducing
apparatus.

This 13 tne replacement sheet

Dake: 2 1 FEB 897



cassette casing in coaxial relation with the apertures in the upper. and
| ower parts for—receiving the hub drive shafts. The reel hubs are 10

t herefore |n the|r entirety in the cassette <casing and
protected aga| by fingers. Accordi ngly, the reel
hubs are preven tﬂ’ i nadvertentgy turned from outside the
cassette casin ult that the nagnetic tape will not be

undul y Ioosened or ten5|one . Since the reel hubs are received in: the 15
recesses in the upper and | ower shells, cLAewsreel hubs serve to keep '
the interior of the cassette casing hernetlcally seal ed for. proteeti-gn

agai nst entry of dust particles or other foreign nmatter. Wen the hub
1. A magnetic tape cassette comprising:

a cassette casing {1) comprising a pair of confronting cassette parts
5 {2, 3) joined to each other; :

a pair of reel hubs (7, 8) rotatably disposed.in said cassette casing

(1) and supported by said cassette parts {2, 3)}; and

a magnetic tape (T) wound around said reel hubs (7, 8) and housed in

said cassette casing (1);

10  said cassette parts (2, 3) each having a pair of apertures (2a, 2b,
3a, 3b) defined therein for receiving respective hub drive shafts, and
each having a pair of circular recesses (2al, 2b1, 3al, 3b1) defined
in inner surfaces of the cassette parts (2, 3) in coaxial surrounding
relation to said apertures (2a, 2b, 3a, 3b); and

15 said reel hubs (7, 8) having respective axial apertures for receiving

the hub drive shafts, and open ends loosely fitted in said recesses
(2a1, 2b1, 3atl, 3bt).

2. A cassette according to claim 1 wherein each of said reel
20  hubs (7, B) comprises an inner hub member (7b, 8b) with one of said
axial apertures defined therein, and an outer hub member (7a, 7b) with
said tape (T) wound therearound, said inner hub member (7b, 8b) being
 axially slidably disposed in said outer hub member (7a, 8a) and held
in circumferential engagement WifH .¥aid outer hub member (7a, Tb) for

25 rotation in unison with each otner -
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drive shafts are inserted into the reel hubs, the hub drive shafts are
snoot hly .gui ded by the holes in the upper and .|l ower shells w thout 20
directly hitting the reel hubs. Therefore, the tape cassette can

easi |y ahd snoothly be | oaded into a recordi ng and reproduci ng
appar at us. , . 10

e — e .

n hAS BEEN
ABSTRACT | TG

P MAGNETIC TAPE CASSETTES

5 A magnetic tape cassette includes a cassette casing (1)

comprising upper and lower cassette parts (2, 3) joined to each other,

a pair of reel hubs (7, 8) rotatably disposed in the cassette casing
| (1) and supported by the cassette parts (2, 3), and a magnetic tape
; {T) wound around the reel hubs {7, 8) and housed in the cassette
i 10 casing (1). The caséette parts (2, 3) each have a pair of aligned
‘ apertures (2a, 2b, 3a, 3b) defined therein for receiving hub drive

v
shafts, and a pair of circular recesses (2al, 2bt, 3ail, 3b1) defined
in inner surfaces of the cassette parts (2, 3) in coaxial surrounding
relation to the apertures. The reel hubs {7, B) have axial apertures

15 for receiving the hub drive shafts and open ends loosely fitted in the

recesses (2al, 2bt, 3al, 3bi).
Figure 1

L
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9 VWhat is clainmed is: 1. A magnetic tape cassette conprising:
a cassette casing conposed of a pair of confronting cassette shells joined

to each other; 5 a pair of reel hubs each joined of an inner hub -
menber and an outer hub

menber and each being rotatably disposed in
said cassette casing and supported by said cassette shells, said inner
hub nmenbers bei ng generally 1/4
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tubul ar amnd havi ng ends extending axially beyond said outer hub nenbers to
formaxles; 10 a magnetic tape wound around said reel hubs and housed
in said cassette casing; and each of said cassette shells
having a paik of axial holes defined therein, respectively, and each
having a pair of circular recesses defined in inner surfaces of said
cassette shells having a dianeter |arger2f#ghan said axial holes 15 in said
cassette shells and being larger than an outer dianeter of the axles of
said inner hub nenbers, said circular recesses being in a coaxi al

surroundi ng relation to said axial holes in said cassette shells, said
axl es of said inner hub

FIG. 2
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menbers of said reel hubs disposed within said circul ar recesses having

axi al hol es, respectively, and said tubular axles of said inner hub
menber,§ have 20 tapered inner guide surfaces, a |large dianeter of said

t apered gui de:-surface being larger than said axial holes in said
cassette shells and a small dianeter ; sai d tapered guide surface
being equal to an inner dianeter of said ?2 er hub menbers, so that
said ends thereof are loosely fittd yN"Sanud Necesses. 2. A
magnetic tape cassette accordi n§2 o= =—mer ei n each of said 25 inner
hub nmenbers is axially slidably diSggyNRhEEeE= I ve outer hub

menber and is held in circunferenti/aV ep Seke i said outer hub nenber

o
42
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3. A tape cassette housing a nmagnetic tape conpri sing: a pair of
confronting cassette shells joined together to forma cassette 30 casing,
sai d cassette shells each having a pair of holes forned therein and
circular recesses formed concentrically therewith on respective inner

surfaces of said cassette shells, said holes and respective circul ar
recesses in one of 4/4

g

—
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1

10 said pair of cassette shells begin aligned with said hol es and
respective circular recesses in the other of. said pair of cassette
shel | s upon said shells form ng sai d cassett casing; and &

pair of reel hubs formed of inner and out hubl nenbers, each said -

I nner hub nmenber having substantially tubular end extendlng axially beyond

sai d outer

| ess

10

15

20

25

30

Rvbatrentlaimedliut whi ch the magnetic tape i s wound, said tubular
ends having an outer diapeter greater than a dianmeter of said hoI e§#@f|d

A magnetic tape cassette comprising:

a cassette casing composed of a pair of confronting cassette shelis joined
to each other;

a pair of reel hubs each joined of an inner hub member and an outer hub
member and each being rotatably disposed in said cassette casing and
supported by said cassette shells, said inner hub members being generally
tubular and having ends extending axially beyond said outer hub members to
form axles;

a magnetic fape wound around said reel hubs and housed in said
cassette casing; and

each of said cassette shells having a pair of axial holes defined therein,
respectively, and each having a pair of circular recesses defined in inner
surfaces of said cassette shells having a diameter larger than said axial holes
in said cassette shells and being larger than an outer diameter of the axles of
said inner hub members, said circular recesses being in a coaxial surrounding
relation to said axiat holes in said cassette shells, said axles of said inner hub
members of said reel hubs disposed within said circular recesses having axial
holes, respectively, and said tubular axles of said inner hub members have
tapered inner guide surfaces, a large diameter of said tapered guide surface
being farger than said axial holes in said cassette shells and a small diameter

of said fapered guide surface being equal to an inner diameter of said inner hub

members, so that said ends thereof are loosely fitted in said recesses.

2. A magnetic tape cassette according fo claim 1, wherein each of said
inner hub members is axially slidably disposed in a respective outer hub
member and is held in circumferential engagement with said outer hub member
for rotation in unison with each other.

3. A tape cassette housing a magnetic tape comprising:

a pair of confronting cassette shells joined together to form a cassette
casing, said cassette shells each having a pair of holes formed therein and
circular recesses formed concentrically therewith on respective inner surfaces
of said cassette shells, said holes and respective circular recesses in one of

L v os
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than a dianmeter of said circular recess and | oosely residing wthin said
circular 10, recess in said cassette casing, so that said reel hubs are

rotatably supported bet ween said pair of cassette shells, said tubular
ends of said inner hub menbers each ﬁei ng formed with an inner tapered
surface, a |large dianmeter of said iﬁ er tapered surface being greater

than the di asmd pairdf cassstidshells kutih aligned withehld KBI8SBhE resPedtRbirclRe"
tapered surface formng an inside dianeter of said 15 inner hub menber.
4. A tape cdesesses icthe athey af sald pain o cagsettei sheligiupamsaid shellsforming

i ncl udes axi gl ' .eef n an outer surface thereof and said outer
d SRR Sabifg apd

hub el recesses on an inner surface thereof, said
teeth resgding a pair of reel hubs formed of inner and outer hub members, each said

inner hub member having substantially tubular ends extending axially beyond
said outer hub member, about which the magnetic tape is wound, said tubular
ends having an outer diameter greater than a diameter of said holes and less
than a diameter of said circular recess and loosely residing within said circular
10 recess in said cassette casing, so that said reel hubs are rotatably supported
between said pair of cassette shells, said tubular ends of said inner hub
members each being formed with an inner tapered surface, a large diameter of
said inner tapered surface being greater than the diameter of said holes and a
small diameter of said inner tapered surface forming an inside diameter of said
16 inner hub member.

4. A tape cassette according to claim 3, wherein said inner hub member
includes axial engaging teeth on an outer surface thereof and said outer hub
member includes axial recesses on an inner surface thereof, said teeth residing
in said recesses, whereby said inner hub member is axially slidable and

20 circumferentially engaged with said outer hub member by said teeth residing in

said recesses.
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in said fecesses, whereby said i nner hub nmenber is axially slidable and 20

circunferentially engaged with said outer hub nmenber by said teeth residing
in " sai d recesses.

ABSTRACT

: MAGNETIC TAPE CASSETTES

5 A magnetic tape cassette includes a cassette casing (1)
comprising upper and.lower cassette parts (2, 3) joined to each other,
a pair of reel hubs (7, 8) rotatably disposed in the cassette casing
(1) and supported by the cassette parts (2, 3), and a magnetic tape
(T) wound around the reel hubs (7, 8) and housed in the cassette

i0  casing (1). The cassette parts (2, 3) each have a pair of aligned
apertures (2a, 2b, 3a, 3b) defined therein for receiving hub drive
shafts, and a pair of circular recesses (2at, 2bt, 3al, 3bi1) defined
in inner surfaces of the cassette parts (2, 3) in coaxial surrounding
relation to the apertures. The reel hubs (7, 8) have axial apertures

15  for receiving the hub drive shafts and open ends loosely fitted in the
recesses (2al, 2bl, 3atl, 3bi).

Figure 1
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