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(71)   We,  SONY  CORPORATION,  a  of the tape loading device with the tape
Japanese Body Corporate of 7-35 Kitashina- within the cassette housing
and/or the accu- gawa, 6-chome, Shinagawa-ku, Tokyo, rate positioning of
the tape relative to the Japan, do hereby declare the invention for
magnetic heads or transducers for the pro- S which we pray that a patent
may be granted  per recording or reproducing of signals by 50 to us, and
the method by which it is to be  the latter, it is necessary that each reel
in performed, to be particularly described in  the cassette be at a
precisely predetermined and by the following statement         axial
location relative to the chassis when the This invention relates to tape
cassettes  cassette holder is in its operative position. 10 for use with
tape recording and/or repro- In existing tape cassettes, each reel is
loosely 55 ducing apparatus, for example, video tape  disposed within the
cassette housing so as to recorders (VIR).                       be axially
displaceable as well as rotatable Tape recording and/or reproducing appa-
therein, and each reel has an axial socket ratus, such as video tape
recorders, have  which, in the operative position of the 15 been provided
for use with tape cassettes in  cassette, opens downwardly to receive the
60 which the tape is wound on one or more  respective reel drive member.
The upper end reels contained in a housing. When signals  of the reel drive
member may have a coup- are to be recorded on, or reproduced from  ling pin
extending therefrom and spaced the tape by means of the apparatus, the
from the axis of rotation for engagement in 20 cassette is introduced into
a holder and  a similarly positioned coupling bore or re- 65 lowered with
the latter to an operative posi- cess in the top of the socket when the
reel tion in which a rotatable reel drive member rests on an upwardly
facing annular support projecting upwardly from the chassis for shoulder
provided on the reel drive mem- each reel extends through a respective
aper- ber. 25 ture in the cassette housing and engages the    So long as
the recording and/or repro- 70 associated reel for controlling the rotation
of ducing apparatus is fixedly positioned and the latter as the tape is
transported or horizontaly oriented during its operation, driven during the
recording or reproducing  that is, each reel drive member has its axis of
signals thereon by means of one or more  extending vertically, the
engagement of each 30 magnetic heads or transducers. In the case of reel
with the upwardly facing annular sup- 75 video tape recorders, the magnetic
heads or port shoulder on the respective reel drive transducers are usually
rotatably associated  member will adequately establish the axial with a
guide drum which is mounted on  location of the reel  relative to the
chassis the chassis so as to be spaced from the  for the purposes indicated
above. However, 35 cassette in the operative position of the  if the
recording and/or reproducing appa- 80 cassette holder, and a tape loading
device  ratus or VTR is intended to be portable is provided for engaging
the tape within the  during use, in which case the axis of each cassette
housing, and then withdrawing the reel drive member may extend horizontally
tape from the latter and wrapping the with- and the apparatus may be
subjected to 40 drawn tape about the guide drum for scan- shocks or
impacts, it will be apparent that 85 ning by the rotary magnetic heads in
oblique  each reel may move axially away from the or skewed tracks on the
tape, for example, annular support shoulder of the respective as disclosed
in detail in our U.S. Patent reel drive member even though the cassette
Specification No. 3,740,495.           housing is fixedy positioned in the
holder at 45  In order to ensure the proper engagement the operative
position relative to the chassis. 90    Such movement of a reel relative to
its  of said walls having a bore therein which reel drive member may cause
disengage-  is substantially centered in respect to said ment of the
coupling pin from the coupling  reel, a floating member axially movable in
bore or recess in addition to affecting the  said bore and having means at
the inner end 5 proper engagment of the  tape loading  of said floating
member within said housing 70 device with the tape in the  cassette and/or
for contacting said reel, means urging said the proper scanning of the t pe
by the mag-  floating member and said reel axially toward netic heads or
transducers  as previously  the other of said walls for normally dispo
mentioned.                               ing said floating member in a
retracted 



10  In U.S. Patent Specification No. 3,583,656, position in respect to said
one wall, and an 75 it is proposed to provide a carriage or  aperture in
said other wall which is sub- holder for a tape cassette  ving a pair of
stantially centered in respect to said reel and side channel members
defining tracks or  through which the latter is adapted to be guides along
which the cassette housing can  engaged by external means for controlling
15 be slidably inserted into the carriage. Such  the rotation of said reel
and for axially dis- 30 carriage further has an upper cross-mem-  placing
the reel toward said one wall so as ber extending between the side  channel
mem-  similarly to displace said floating member bers and carrying balls or
detents which are  to a projecting position in respect to said resiliently
urged downwardly and move  one wall and at which said floating member 20
across the top surface of the cassette hous- is engageable by other means
outside of said 85 ing as the latter is inserted into the carriage  housing
for firmly establishing a predeter- until the balls or detents engage in
the  mined axial location of said reel relative to upper ends of axial
bores   vided in the  said one wall. reel hubs for positioning the  reels
relative    According to another aspect of the present 25 to the carriage.
Thereafter, w en the carriage  invention there is provided the combination
90 or cassette holder is moved   its operative  of a tape cassette
comprising a housing position, the lower end portions of the  having two
substantially parallel opposed bores in the reel hubs  receive respective
walls, a reel having tape wound thereon and reel drive shafts of the tape
port of the  being contained in said housing for rotation 30 recording
'and/or reproduc    apparatus.  about an axis substantially normal to said
95 Although the resiliently ur   balls or  de-  walls and for axial
displacement between tents of the above arrangement act, in the  said
walls, one of said walls having a bore operative position of the  ge or
cassette  therein which is substantially centered in holder, to resist
axial displ    ent of the  respect to said reel, a floating member axi- 35
reels relative to the respective reel drive  ally movable in said bore and
having means 100 shafts, such arrangement is di  vantageous  at the inner
end of said floating member in that the balls or detents engage, and
within said housing for contacting said reel, move across, the top surface
f the cassette  means urging said floating member and said housing during
the insertion   d removal of  reel axially toward the other of said walls
40 the cassette and, upon repeated insertion and  for normally disposing
said floating mem- 105 removal of a cassette, will    and eventu-  ber in a
retracted position in respect to ally obliterate the printed  indicia  or
designs  said one wall, said floating member being that are usually applied
eith  to the top  movable away from said other wall to a surface of the
cassette housing or to a label projecting position extending out of said 45
affixed thereto. Further, if the resilient force  one wall, and an aperture
in said other 125 urging the balls or detents against the upper  wall which
is substantially centered in respect endsofthereelhubbores is made
sufficiently  to said reel; and a tape recording and/or large to prevent
axial displacement of the  reproducing apparatus comprising a chassis reels
relative to the reel drive shafts when  having a rotatable reel drive
member ex- 5O subjected to shocks or impacts, for example,  tending
therefrom  for said reel of said 120 as when the recording and/o
reproducing  cassette, a cassette holder including a base apparatus is made
to be portable in use,  plate having an opening for said reel drive such
large force will resist   oval of the  member and through which the latter
is balls or detents from the reel h b bores and  adapted to extend,  means
mounting said 55 thereby impose an undesirably large resist-  cassette
holder for movement in respect to 115 ance to removal of the casse  from
the  said chassis between a cassette receiving carriage.
position, in which said base plate is spaced According to one aspect of the
present from said reel drive member and the cas- invention there is
provided a tape cassette  sette is receivable in said holder with said 60
comprising a housing having two substan-  other wall of the housing
against said base 110 tially parallel opposed walls, a reel having  plate,
and an operative position of said tape wound thereon and being contained in
holder in which said base plate is relatively said housing for rotation,
about an axis  closer to said chassis so that said reel drive substantially
normal to said walls and for  member extends through the opening of said 65
axial displacement between said walls, one  base plate and aperture of said
other wall 130    1441619                                       3 of the
housing into engagement with the  and reproducing apparatus or VTR 20 to
reel for controlling the rotation of said  which this invention can be
applied may have reel and for displacing said reel toward said  an
automatic tape loading device of the one wall of the housing so as to
similarly  type described in detail in the U.S. Patent 5 displace said
floating member to said pro-  Specification No., 3,740,495, referred to 70
jecting position, and reel locating means  more -fully above. However, it
should be carried by said holder so as to be spaced  understood that the
invention is equally rom said one wall of the housing of a  applicable to
any other magnetic recording cassette received by said holder, said reel
and reproducing apparatus in which the mag- 



10 locating means being  engageable with said  netic tape is carried by one
or more reels 75 floating member in said projecting position  within a
cassette housing which is received of the latter for cooperation with said
reel  by a cassette holder for disposing the cass- drive member in firmly
establishing a pre-  ette in an operative position relative to a determined
axial location of the reel in  reel drive member for the or each reel and
15 relation to said chassis.               relative to one or more magnetic
trans- 80 The present invention will now be des-  ducers or heads for
recording and/or repro- cribed, by way of example, with reference  ducing
signals on the tape either  within the to the accompanying drawings,
wherein:  cassette housing or on the tape withdrawn Figure 1 is a schematic
top plan view of  from the cassette housing and wrapped at 20 one type of
tape recording and/or repro-  least partly about a guide drum with which 85
ducing apparatus with an automatic tape  the head or heads are associated.
loading device and to which the present   The cassette-type VTR 20 is
hereinafter invention can be applied;               described only to the
extent necessary for an Figure 2 is an enlarged top plan view of
understanding of the present invention and 25 a tape cassette in accordance
with this in-  is shown schematically to comprise a chassis 90 vention, and
which is shown with the top  21 having a cassette holder 22 mounted wall of
its housing removed;            above the forward portion of the chassis to
Figure 3 is a further enlarged detailed  receive and support a cassette 23
containing a perspective view showing a tape positioning  supply of
magnetic tape. The apparatus 20 30 member preferably provided in the
cassette  is further shown to comprise a tape guide 95 housing;
drum 24 suitably mounted above the back Figure 4 is a view similar to that
of  portion of the chassis 21 and defining a Figure 3, but showing an
alternative con-  circumferential slot in which one or more figuration of
the tape positioning mem-  rotary heads (not shown) are exposed to 35 ber;
scan the magnetic tape when the latter is 100 Figs. 5, 6 and 7 are similar
front eleva-  wrapped about a predetermined extent of the tional views,
partly broken away and in  periphery of drum 24. section, showing a tape
cassette in accord-    The magnetic tape T is shown to be ance with this
invention received in the  wound on a supply reel 25 and a take-up 40
cassette holder of a tape recording and/or  reel 26 which are rotatable
within cassette 105 reproducing apparatus, with the cassette  23, and the
tape T extends over guide pins holder being illustrated in several
positions  27 and 28 which are disposed at opposite thereof;
sides of an opening 29 provided at the Fig. 8 is an enlarged, fragmentary
sec-  back portion of cassette 23 so that a run 45 tional view illustrating
the floating member  T[err] of the tape extending between reels 25 110
associated with each reel in a tape cassette  and 26 will be exposed at
cassette opening according to one embodiment of this inven- 29. tion, and
which is shown in its retracted    The automatic tape loading device 30 of
position;                               the apparatus 20 is shown to
comprise a 50   Fig. 9 is a view similar to that of Fig. support member 31,
for example, in the form  115 8, but showing another embodiment of the  of
a ring  which extends  around drum 24. invention;
The ring 31 is supported for rotation about Fig. 10 is a perspective view
of a cassette  its centre, for example, by a number of positioning member
which is adapted to be  grooved rollers or pulleys 32 which are rotat- 55
removably mounted on the cassette, as shown  ably supported above the
chassis. Support 120 in broken lines on Fig. 2; and  \  .   ring 31 is
turned by a reversible D.C. Figs. 11 and 12 are fragmentary, enlarged
electric motor 33 (shown in broken lines on vertical sectional views of a
cassette holder Fig. 1) which is suitably mounted at the according to
another embodiment of this in- underside of the chassis and has its shaft
60 vention and which is shown in its cassette  extending upwardly through
an opening in 125 receiving and operative positions, respec-  the chassis
adjacent the periphery of ring tively.                                 31
and carrying a rubber-surface drive roller Referring to the drawings in-
detail, and  34 which frictionally engages the periphery initially to Fig.
1 thereof  it will be seen  of the ring. Thus, by suitable control of 65
that a  cassette-type video tape recording  motor 33, support ring 31 can
be turned in 130    1 441619                                     4 the
clockwise or tape loading direction from  the ring along which arm assembly
36 ex- its inactive position shown   full lines on  tends when it  is in
overlying relation to the Fig. 1 to its operative position  shown in  ring.
The guide pins 39 define a guide path broken lines on Fig. 1, and
similarly,for  spaced from the periphery of drum 24 and 5 unloading the
tape, ring 31 can be turned  are engageable by the tape, as hereinafter 70
in the counterclockwise dir tion from its  described, when device 30 is
operated to operative position to its initia1 or inactive  wrap a portion
of the tape on a predeter- position.                               mined
peripheral extent of drum 24. A tape engaging membe  35 which is    Also
mounted on support ring 31 is a 



10 shown in the form of an upstanding, rotat-  pinch roller assembly 40. A
capstan 41 75 able flanged pin or roller   mounted, by  which may be driven
by a motor (not way of an arm assembly 36,   support ring  shown), is
disposed inside the circular path 31 so as to move with the latter during
of travel of ring 31 and located so that the turning of the support ring
while being mov-  pinch roller assembly 40 will be adjacent 15 able
relative to ring 31 both   the directions  thereto, as indicated at 40 ,
when ring 31 80 generally toward and away    the center  is turned to its
operative position. In order of rotation of the ring and in directions  to
further  guide the tape withdrawn from generally perpendicular to the plane
of rota-  cassette 23,. apparatus 20 has fixed guide tion of ring 31.
pins 42 and 43 disposed behind, and ad- 20  In order to dispose tape e
aging mem-  jacent to guide pins 27 and 28, respectively, 85 ber 35 in the
position shown   Fig. 1 when  of cassette 23 when the latter is supported
ring 31 is in its inactive poition, that is, on the cassette holder 22.
Further, a fixed in order to raise arm  assembly 36 and  guide pin     4 is
disposed adjacent drum 24 swing the latter outwardly relative to ring
approximately on a line extending tangen- 25 31, the tape loading device 30
further in-  tially from guide pin 42 to the surface of 90 cludes an
arcuate cam  pla37 suitably  drum 24, and a guide pin 45 is disposed fixed
relative to the chassis so as to extend  adjacent drum 24 approximately on
a line along a portion of cam ring  31 and to  di-  extending tangentially
between drum  24 verge forwardly from the latter to  adjacent and capstan
41. 30 the cassette holder 22. A   follower 38    A fixed magnetic
recording and/or re- 95 extends from arm assembly 36 and is slid-
producing head 46 is mounted on the chassis ably engageable over the top
edge of  cam  between capstan 41 and guide pin 45 so as plate 37. The top
edge of   plate 37 is  to be engaged by the tape when ring 31 shaped so
that, during turning  of ring 31  is in its operative position, and such
fixed 35 in the counterclockwise direction to the in- magnetic head 46 may
be employed for 100 active position of Fig. 1 cam follower 38  recording
and/or reproducing audio and/or comes into engagement with  e top edge
control signals on the tape, whereas the of cam plate 37 and thereafter
moves along  rotary head or heads associated with drum the cam plate for
both raising    assembly  24 may be used for recording and/or re- 40 36 and
swinging the arm assem  outwardly  producing video signals in skewed tracks
105 away from ring 31. When ring 31 is dis-  extending obliquely across the
tape. Further, posed in its inactive position s own on Fig. an erasing head
47 is mounted on chassis 1, cam plate 37 positions arm  assembly 36  21
between guide pins 42 and 44 and may so that the tape engaging member 35
car-  be employed for erasing signals recorded 45 ried by the latter will
extend upwardly into  on the tape prior to the recording of new 110 opening
29 at the back of cassette 23 and  signals on the tape by the rotary head
or be disposed in front fo the  T[err] of the  heads of drum 24. tape which
extends between  guide pins 27    The above described tape loading device
and 28 and is exposed at the   cassette open-  30 of the VTR 20 is operable
as follows: 50 ing. Of course, it is intend   that tape    With ring 31
initially in its inactive posi- 115 engaging member 35 should be disposed
at tion shown in full lines on Fig. 1, a cassette the position shown on
Fig. 1  rior to the  23 is introduced into holder 22 which is positioning
of the cassette 23 a the opera-  then moved  downwardly to its operative
tive position thereof on holder or support position, as hereinafter
described, so that 55 22, and further that the cassette 23 should  tape
engaging member 35 extends upwardly 120 be moved downwardly from a ove to
its  into cassette opening 29 in front of the operative position, whereby
the downward  tape run T[err] extending across such opening. movement of
the cassette results in the  Upon operation of motor 33 to turn ring entry
of tape engaging member 35 into  31 in the clockwise direction away from 60
cassette opening 29.                    its inactive position, tape
engaging member 125 Support ring 31 further carries a series of 35 is moved
with ring 31 and withdraws guide pins 39 which extend upwardly from  tape
from cassette 23 to form  a tape loop the ring at spaced apart locations
along  L. The tape loop thus formed includes a approximately the half of
ring  31 which is  side [err] extending from guide pin 27 to tape 65
diametrically opposed to that  portion of engaging member 35 and a side L
return- 130    1 441 619 ing from member 35 to guide pin 28. As  ing 50, as
described above. the loop L is being formed and progres-   In order to
strengthen the cassette hous- sively extended in response to clockwise  ing
50 and limit access, through opening turning of ring 31, pinch roller
assembly  29 and cutout 54, to reels 25 and 26 con- 5 40 and guide pins 39
move in succession, tained in the cassette housing, the latter 70 under
side L[err] into the tape loop L and the  further includes a partition 55
extending side L[err] of the progressively enlarged loop  between walls 51
and 52 along the edge of is wrapped about a substantial peripheral cutout
54. In the embodiment of the inven- extent of drum 24 and is brought
adjacent tion shown on Figs. 2 and 3, each of the 



10 capstan 41 and fixed heads 46 and, 47, as  tape positioning members 49
is shown to 75 shown in broken lines on Fig. 1. Further, be an elongate
strip 49a of plastics or other as the loop L is lengthened, the other side
resilient material lying in a plane normal L[err] thereof is engaged by
guide pins 39, as  to walls 51 and 52 and having a bent for- indicated at
39, and held by the latter  ward end portion 49b suitably secured to 15
away from guide drum 24 and fixed heads  partition 55. The opposite or back
end por- 80 46 and 47. Upon reaching its operative posi-  tion 49c of strip
49a is also shown to be tion, clockwise rotation of ring, 31 is halted bent
or curved for sliding engagement with and, in such operative position of
ring 31, tape run T[err] and is preferably coated with the pinch roller
assembly is adjacent cap-  a friction reducing material, such, as, poly- 20
stan 41, as indicated at.40.           tetrafluoroethylene, as at 49d. The
spaced 85 After the above tape loading operation  apart tape positioning
members 49 extend- has ben completed, pinch roller assembly  ing from
partition 55 toward opening 29 are 40' can be suitably pressed  against
capstan  disposed so that, with, cassette 23 located 41 to drive the tape
therebetween so long  in holder 22 at the operative position of the 25 as
capstan 41. is rotated, for example, dur- latter and with tape loading
device 30 in 90 ing a recording or reproducing operation of  its inactive
position, the tape engaging mem- VTR 20, at which time tape is unwound  ber
35 will be disposed between tape posi- from  supply reel 25,) scanned in
skewed  tioning members 49. It will be apparent tracks by the rotary head
or heads asso-  that during a tape loading operation, mem- 30 ciated with
guide drum  24, and then re- ber 35 may move rearwardly between mem- 95
wound on takeup reel 26.                bers 49 for withdrawing tape from
the In  order to ensure the proper engagement cassette without any
resistance or interfer- of tape engaging member 35 of device 30  ence from
tape positioning members 49 with tape run T[err] within cassette 23 at the
which remain within the cassette housing 35 initiation of the above
described tape load-  50. Further, during a fast forward or re- 100 ing
operation, it is necessary that such tape  winding operation of the VTR 20,
that is, run T[err] be disposed behind member 35  when either take up reel
26 or supply reel as the cassette is lowered with holder 22  25 is rotated
rapidly to transfer tape directly to the operative position of the latter.
Thus, between the reels along the path or run T[err]. 40 if there is slack
in the tape between reels  the engagement of tape positioning members 105
25 and 26, bowing or buckling of tape run  49 with tape run T[err] results
in only a very T[err] in the forward or inward direction away  small
frictional resistance to movement of from cassette opening 29 has to  be
avoided  the tape. The cassette 23 is further shown to In order to achieve
the foregoing, the cassette  have a lid 50a (Fig. 2) pivoted on housing 45
23 preferably- is provided with a pair of  50 and movable from the
illustrated closed 110 spaced apart positioning members 49 (Fig. position
covering opening 29 to an open 2) mounted within the cassette housing 50
position in response to movement of the and engageable with the inner side
'of the  cassette with holder 22 to the operative tape run T[err] for
avoiding inward  buckling  position of the latter. 50 of 'that tape run
from  the straight path    As shown on Fig. 4, each of the tape 115 between
guide pins 27 and 28 disposed at positioning members 49 of Figs. 2 and 3
the opposite ends of opening 29. The cass-  may be replaced by a similarly
acting tape ette housing 50 is shown to be generally  positioning member
49' in the form of an rectangular and to have substantially rec-  elongate
resilient strip 49'a lying in plane 55 tangular top: and bottom walls 51
and 52  parallel to top wall 51 of housing 50 and 120 (Figs. 5 and 6)
connected by a peripheral  being secured, at its  forward end portion wall
53 in which opening 29 is provided  49'b, to such top wall 51, while the
back along one side of the housing. A cutout 54  end portion 49'c of the
strip is bent down- is formed in bottom wall, 52 (Fig. 2), and  wardly and
provided with a friction-reduc- 60 extends forwardly from opening  29 in
peri-  ing coating, as  at 49'd, for sliding engage- 125 pheral wall 53 so
that tape. engaging mem- ment with tape run T[err]. ber 35 can extend
upwardly in  cutout 54,   Referring now to Figs. 5, 6 and 7, it will as
shown in broken lines on Fig. 2,. and then  be  seen  that the cassette
holder 22 includes move rearwardly out of. opening 29, for  a base plate
56, side walls 57 extending 65 with drawing the tape from cassette hous-
upwardly from the opposite side edges of 130    6
1441619 base plate 56, and a cross  ember 58 ex-    As will be hereinafter
described in detail, tending between side walls  7 and spaced  the cassette
in accordance with the present upwardly from base plate 5 by a distance
invention is most advantageously applicable substantially greater than
thickness of  to a portable VTR, in which the tape cass- 5 cassette housing
50 so as to be spaced  ettes 23 for use with such portable VTR 70
substantialy from top wall 1 of the cass-  will preferably have smaller
housings than ette housing when the latter rests on base the tape cassettes
intended for use with a plate 56. Resilient clips 59, for example,
stationary VTR. Thus, the holder 22 of t of spring metal, extend inwardly
from side  portable VTR will have its abutments 65 



10 walls 57 and are engageable slidably with  and flange 66 spaced apart by
a distance 75 top wall 51 of the cassette housing only  corresponding to
the relatively small dimen- adjacent the opposite sides of the latter,
sion of housing 50  of the tape cassette that is, away from  the portions
of top  intended for use with the portable VTR, wall 51 that bear printing
of other indicia  whereas the holder 22' of a stationary VTR 15 or designs.
Such resilient clips  59 yieldably  shown in broken lines on Fig. 2 will
have a 80 urge cassette housing 50 down ardly against  larger distance
between its abutments 65' base plate 56 after the cassete housing has  and
flange 66' so as to accommodate there- been  slidably  inserted  in
holder 22  between the relatively larger tape cassettes through the open
front of th  latter.    intended for use therewith. However, it is 20   In
order to mount holder 22 for move-  desirable to adapt the relatively
smaller tape 85 ment relative to chassis 21 between its cass-  cassettes 23
for use in a stationary VTR ette receiving position (Fig. 5), where it is
and, for this purpose, a cassette positioning elevated or has its base plat
56 spaced a  member 67 (Figs. 2 and 10) is provided for relatively large
distance from  chassis 21. removable attachment to the side of cassette 25
and its operative or lowered position (Fig.  housing 50 remoe from- opening
29. The 7), where base plate 56 is spaced a relatively  illustrated
cassette positioning member 67, smaller distance from chassis  1, side
walls  which may be formed of a resilient plastics. 57 of holder 22 have
bolts 60  xtending out-  is shown to include an elongate portion 68 wardly
therefrom slidably received in slots  having resilient arms 69 extending
from its 30 61 provided in supports 62 extending per-  opposite ends and
terminating in claw-like 95 pendicular to chassis 21 and  secrred to the
extensions 70 which are engageable in suit- latter.
ably located holes 71 in peripheral wall 53 In order to locate cassette
ousing 50 in  of the cassette housing. When arms 69 are holder 22 in the
direction parallel to the  flexed toward each other, claw-like exten- 35
side of housing 50 along whi  opening 29  sions 70 can be withdrawn from
holes 71 100 extends, the bottom wall 52 of the cassette  for removing
cassette positioning member 67 housing has a guide slot orgr ove 63 (Figs.
from cassette housing 50 and thereby adapt- 1 and 2) extending at right
angles to that  ing the cassette 23 for reception in the side of the
housing from  cutout 54 and  holder 22 of the portable VTR. When the 40
preferably having a diverging end portion  cassette 23 is to be used in a
stationary 105 63a adjacent the cutout, and   base plate 56  VTR, cassette
positioning member 67 is of holder 22 has an elongate idge or pro-  mounted
on cassette housing 50, as shown jection 64 (Figs. 5, 6 and 7)  which is
slid-  in broken lines on Fig. 2, and is engageable ably engageable in slot
or groove 63 as the  by flange 66' of holder 22' for retaining 45 cassette
housing is inserted into the holder.  the cassette housing against the
locating lugs 110 In order to locate or position  assette hous- or
abutments 65'. ing 50 in the direction along slot or groove    Thus, upon
the insertion of cassette 23 into 63, that is, in the direction
rpendicular  holder 22 or 22', the cassette housing 50 is to the side of
cassette housing 50 along  located to ensure that movement of holder 50
which opening 29 extends, bas plate 56 of  22 to its operative or lowered
position will 115 holder 22 has abutments or lugs 65 (Fig. 1)  cause tape
engaging member 35 to extend extending upwardly from its e   facing to-
into cutout 54 between tape positioning ward guide drum 24 of VTR 20 and
being  members  49 at the inner side of tape run T[err] spaced apart so as
to be engag  by cassette  However, the proper engagement of mem- 55 housing
50 adjacent the opposite ends of  ber 35 of               tape loading
device 30 with tape 120 opening 29. Further, the edge  f base plate  run
T[err] in cassette 23 further requires that 56 remote from abutments 65   y
have an  such tape run, and hence the reels 25 and upstanding flange 66
over w ich cassette  26 between which it extends, be at a pre- housing 50.
is inserted into holder 22. Such  cisely predetermined level relative to
chassis 60 flange 66 may engage the sid  of cassette  21 when holder 22 is
in its operative posi- 125 housing 50 remote from op   g 29 when  tion.
Such precise determination of the level housing 50 engages abutments  65
for hold-  of  reels 25 and 26 is also of critical import- ing the cassette
housing against movement, ance in ensuring the proper scanning  of the in
the direction of slot or grove 63, rela- skewed tracks on the tape by the
rotary 65 tive to holder 22.                        head or heads of guide
drum 24 during 130    I 441 619                                     7
recording or reproducing operations of VTR  90 are formed in end wall 87 of
hub 85 and 20 The precise determination of the level spaced from the axis
of rotation of the reel of reels 25 and 26 relative to chassis 21
similarly tothe coupling pin 84 on the cannot be established reliably by
locating  respective reel drive member 72 or 73 so 5 cassette housing 50 by
reason of the fact that, when end portion 78a of the reel drive 70 that
reels 25 and 26 are axially displaceable  member is inserted in socket 88,
coupling between walls 51 and 52 so as to be spaced  pin 84 engages in an
opening or recess 90 from the latter (Fig. 7) during operation of  for
rotatably coupling the reel with the the VIR 20. Thus, when holder 22 is
moved  respective reel drive member. The depth of 



10 to its lowered or operative position, the  socket 88 is selected to be
slightly greater 75 level of the reels 25 and 26 contained in  than the
axial dimension of end portion the housing of a cassette 23 within holder
78a of each reel drive member 72 or 73 22 is determined by reel drive
members 72  so that the open end of hub 85 will come and 73. (Figs. 5, 6
and 7) which extend  to rest on annular support shoulder 78c at 15 from
chassis 21 and which are adapted to  a time when clearance still exists
between So project through respective openings 74 and  the upper end
surface of body 78 and wall 75 in base plate 56 and through respective  87
of hub 85 (Figs. 6 and 7). apertures 76 and 77 in bottom wall 52 of   As
previously mentioned, the reels 25 and housing 50 into engagement with the
respec-  26 are loosely disposed in cassette hous- 20 tive reels 25 and 26.
ing 50, that is, each reel has an axial 85 As shown particularly on Fig. 7
in respect dimension smaller than the distance between to reel drive member
72, each of reel drive  housing walls 51 and 52 so as to be axially members
72 and 73 includes a hollow  displaceable and rotatable within housing
stepped cylindrical body 78 which opens  50. In order to loosely locate
each of reels 25 downwardly and contains a shaft 79 that is  25 and 26 in
housing 50 with the open end go journalled in a bearing holder 80 secured
on  of the socket 88 substantially registered with chassis 21. Shaft 79 is
retained in bearing  the respective aperture 76 or 77 in wall 52, holder 80
by a disk 81 secured to the lower  the flange 89 of each reel has a central
end of shaft 79 and resting on a thust opening 91 (Fig. 8) which loosely
receives a 30 bearing 82 on an adjustable carrier 83 with-  respective boss
92 formed on the inner sur- 95 in holder 80. It will be apparent that the
face of cassette housing wall 51. axial position of each rotatable reel
drive    The precise level of cassette housing 50 member 72 or 73 relative
to chassis 21 can  relative to chassis 21 when holder 22 is be varied by
adjusting the respective thrust moved to its operative position (Fig. 7) is
35 bearing carrier 83.                     preferably determined by
cassette locating 100 The stepped cylindrical body 78 of each  posts 93
which project from chassis 21 under of the reel drive 'members 72 and 73 is
holder 22 and are aligned with openings 94 shown (Fig. 5) to include an
upper reduced- in base plate 56 (Figs. 5 and 6). When holder diameter end
portion 78a having a beveled  22 is moved to its lowered or operative posi-
40 end edge, an intermediate portion 78b of tion, the upper end portions of
posts 93 105 larger diameter than end portion 78a to  extend through the
respective openings 94 define an upwardly facing, annular support and
engage cassette housing wall 52 to move shoulder 78c therebetween, and a
lower end  cassette housing 50 slightly away from base portion or skirt 78d
which can be selectively  plate 56 of the holder (Fig. 7) against the 45
engaged by a suitable drive mechanism (not force of spring clips 59. The
level of the 110 shown) for controlling the rotation of the  annular
support shoulders 78c on reel drive drive member 72 or 73. Further, a
coupling  members 72 and 73 is selected in relation to pin 84 projects from
the end surface of body  the level of the upper end surfaces of posts 78
and is spaced radially from the axis of 93, so that, with holder 22 in its
operative 50 rotation of the latter.                 position (Fig. 7), the
flange 86 of each reel 115 In the illustrated  embodiment of the  supported
on the respective shoulder 78c is cassette, each of the  reels 25 and 26 is
spaced slightly from the cassette housing shown to include a hollow reel
hub 85 hav- wall 52 supported on posts 93. Further, in ing a radial flange
86 extending outwardly  such operative position of holder 22 the 55 from
its lower end, that is, the end adjacent flange 89 of each reel is spaced
from 120 cassette housing wall 52, and an end wall 87  cassette housing
wall 51. Thus, walls 51 extending across the opposite or upper end  and 52
will not offer frictional resistance to portion of hub 85 so that the
latter defines  rotation of reels 25 and 26 with the respec- a downwardly
opening socket 88 dimensioned  tive reel drive members 72 and 73. 60 to
receive the end portion 78a of the respec-   The foregoing -arrangement
adequately 125 tive reel drive member 72 or 73 (Fig. 5). An  determines the
level of reels 25 and 26 upper flange 89 is suitably secured on the
relative to chassis 21 so long as the latter upper end of hub 85 so that
tape T can  remains substantially horizontal and is not be wound on hub 85
between flanges 86  subjected to impacts or shocks, for example, 65 and 89.
One or more openings or recesses as in a stationary VTR. However, in the
130    8                                       1 441619 case of a portable
VTR, operations of  the  with a frictional material, at least at the VTR
may be performed with  the chassis 21  regions coinciding with flanges 86
of reels in a vertical or other non-horizontal orienta-  25 and 26 to
enhance the braking effect of tion and the portable      may be sub-  the
engagement of flanges 86 with wall 52. 5 jected to impacts or shocks when
in use, in    However, when reels 25 and 26 are axially  70 which case
reels 25 and 26   y move axially  displaced away from cassette housing wall
relative to cassette housing 50 in the direc-  52 in response to movement
of holder 22 tion away  from the respective  support shoul-  to its
operative position, as described above   ' ders 78c so as to change. e
level of reels  the accompanying axial displacement of the 



10 25 and 26 relative to chassis 1.          respective floating members 95
causes move- 75 Each of reels 25 and 26 is firmly held at  ment of the
latter to projecting positions the level established by the  nnular support
thereof (Figs. 6 and 7) in which the outer shoulder 78c on the respective
drive mem-  ends 96a of stems 96 project substantially ber 72 or 73 upon
moveme t of holder 22  beyond the outer surface of cassette hous- 15 to its
operative position (Fig 7). This pur-  ing wall 51.
80 pose is achieved by providing cassette 23    Further, the cassette
holder 22 of VTR with a floating member 95 f r each of reels  20 is
provided with a reel locating device 25 and 26. Each floating member 95
(Fig. 103 for each of the reels 25 and 26. Each 8) includes a stem  96
extending slidably  reel locating device 103 is positioned in 20 through a
bore 97 which is centered in a  holder 22 so as to be spaced from  wall 85
respective boss 92, and a h  d 98 having a  51 of a cassette housing 50
received in the plane surface facing toward wall 87 of the  cassette holder
(Fig. 5) and to be engage- respective reel at the  inner e d of stem 96.
able by the respective floating member 95 in A helical spring 99 is seat in
a cavity  the projecting position of the latter (Fig. 7) 25 100 of boss 92
around stem 96 and bears  for cooperation with the reel drive member 90
against head 98 normally to urge floating  72 or 73 in firmly establishing
the desired member 95 to a retracted position (Figs. 5  axial location or
level of the respective and 8) in which the outer end 96a of stem  reel in
relation to chassis 21. 96 is inside the outer surfa  of cassette    As
shown particularly on Fig. 6, in the 30 housing wall 51. Each floatin
member 95 is  embodiment of the apparatus presently being 95 axially
supported with resp   to the res-  described, each reel locating device 103
in- pective reel 25 or 26 so as to move axially  cludes a plunger 104
axially slidable to a with the latter, and such axal support is  limited
extent in a housing 105 depending preferably achieved by means of a thrust
from  cross-member 58 of holder 22 and 35 bearing arrangement having
substantially  having a head or bearing member 106 at the 100 point contact
so that frictiona resistance to  outer end of plunger 104 which is aligned
rotation of the reel will be   minimized. In  with the respective  floating
member 95. A the embodiment of Figs. 5-8, the thrust bear-  helical spring
107 extends around plunger ing arrangement is constituted   by a ball  104
between housing 1.05 and head 106 to 40 bearing 101 seated in a cavity  02
provided  urge the latter in the  direction toward base 105 at the center
of end wall 87  of the reel plate 56 to the position shown on Figs. 5 hub
(Figure 8) or in a plate meber 87A  and 6 in which head 106 is spaced from
(Figures 5 to 7) overlying the end wall 87  wall 51 of cassette housing 50
as the latter and having point contact with  the plane sur-  is inserted
into holder 22. 45 face of head 98 on floating member 95.      It will be
seen that, when a cassette 23 110 In the alternative thrust bearing
arrange-  inserted in holder 22 is moved toward ment shown on Fig. 9, the
end wall 87 of  chassis 21 in the course of movement of the hub 85' of the
reel 25' h   a central  holder 22 to its operative position, the seat-
projection or nipple 101' extend   into sub-  ing of the reel hubs 85 on
shoulders 78c 50 stantially point contact with thplane sur-  of reel drive
members 72 and 73 occurs 115 face of  head 98 on the associ ed floating
before the engagement of housing wall 52 member 95.
with posts 93 (Fig. 6) and commences the In either case, that is, with the
thrust axial displacement of reels 25 and 26 away bearing arrangment of
Figs. 5- or of Fig. from wall 52 and the accompanying move- 55 9, the
movement of floating member 95 to its  ment of floating members 95 to their
pro- 124 retracted position by means of  ring 99 is  jecting positions. As
movement of holder accompanied by axial displace ent of the  22 to its
operative position continues, the respective reel 25 or 26 against w   52
of the  displacement of floating members 95 to their cassette housing.
Thus, when  assette 23  projecting positions is completed and the 60 is not
in use, flange 86 of each reel is urged  cassette housing 50 is engaged by
posts 93 125 againstthe adjacent wall 52 (Fig. 5) and such  and moved away
from  base plate 56 of engagement frictionally resists  turning of  the
holder (Fig. 7) with the result that the reels 25 and 26 and the
inadvertent loosen-  projecting ends 96a of floating members 95 ing of the
tape wound thereon. f desired, are engaged with the heads or bearing mem-
65 the inner surface of wall 52 may be coated  bers 106 of the respective
reel locating 13    9                                      14417619
9 devices 103. Thus, with holder 22 in its  shown to include first and
second lever arms operative position, springs 107 of reel locat-  109 and
110 which are pivotally connected ing devices 103 strongly urge the
respective  to each other at 111. A torsion spring 112 reels 25 and 26
against shoulders 78c on reel is associated with the pivot 111 for urging
70 5 drive members 72 and 73 even if chassis  lever arm 110 in the
clockwise direction, as 21  is disposed vertically or inverted from
viewed, relative to lever arm 109 to the posi- The position shown on Figs.
5-7. Accord-  tion in which an extension 113 of lever arm -    agly, the
level of reels 25 and 26 is firmly  110 abuts against lever arm 109 (Fig.
11). established in a VTR which may be port-  The lever arm assembly 108 is
pivotally 75 



10 able when in use. It will also be noted that mounted, intermediate the
ends of lever arm the reel locating devices 103 never engage  109, on a
pivot 114 carried by a bracket the cassette housing 50 and, therefore, can-
115 depending from cross-member 58 be- not mar or damage indicia or designs
printed  tween housing 105' of the respective reel or otherwise applied on
wall 51 of the cass-  locating device 103' and the adjacent side 80 15 ette
housing.                           wall 57 of holder 22. Lever arm assembly
Apart from firmly establishing the level  108 is longitudinally dimensioned
so that of reels 25 and 26 during operations of  the free end portion 109a
of lever arm 109 VTR 20, the reel locating devices 103 of projects through
a slot 116 in housing 105' holder 22 in cooperation with floating mem-  for
engagement with the end of plunger 104' 85 20 bers 95 of cassette 23 ensure
that, in a port-  therein, while the free end portion 110a of able VTR, the
reels 25 and 26 will not lever arm 110 projects outwardly through a move
axially on the respective reel drive  slot 117 in the adjacent side wall 57
for en- members 72 and 73 so as to disengage the  gagement with  an
abutment 118, for coupling pins 84 from the associated open-  example,
defined by the upper end of the 90 25 ings or recesses 90 of the reels.
Thus, the  adjacent support, 62 as shown. It will be rotatable coupling of
reels 25 and 26 with  seen that abutment 118 projects into the reel drive
members 72 and 73 is ensured  path along which end portion llOa of lever
without regard to the orientation of the  arm assembly 108 moves toward the
chassis portable VTR 20 during operation of the  upon movement of holder 22
to its operative 95 30 latter.                                 position.
Referring now to Figs. 11 and 12 illustrat-    When holder 22 is in its
elevated or cass- ing another embodiment of a reel locating  ette receiving
position, each of its reel locat- device, it will be seen that the cassette
23  ing devices 103' is in the position shown of that embodiment is the
same as that  on Fig. 11 with head 106' of its plunger 100 35 previously
described and that the cassette  104' held against housing 105' at a
relatively holder 122 is similar to the previously des-  large distance
from base plate 56 to provide cribed cassette holder 22 and differs there-
a maximum clearance or spacing from top from only in respect of its  reel
locating  wall 51 of the cassette housing as the latter devices 103' which
replace the previously  is being inserted in, or removed from holder 105 40
described devices  103. Each reel locating  22 with the floating members 95
of the device 103' is shown to include a plunger  cassette 23 in their
retracted positions. Fur- 104' mounted for limited axial movement ther, the
end of plunger 104' within housing relative to its housing 105' and having
a  105' acts against end portion 109a of lever head 106' engageable by the
respective float-  arm assembly 108 to pivot the latter, as a 110 45 ing
member 95 in the projecting position of  unit, about pivot 114 to the
position shown the latter. However, the plunger 104' is nor-  on Fig. 11 in
which end portion  lOa of mally urged by a spring 107' within housing
lever arm  110 is spaced from  abutment 105' in the direction away from
floating  118. member 95, that is, away from base plate    When holder 22
is moved to its operative 115 50 56 of holder 22 (Fig. 11) so as to
increase  position (Fig. 12), the engagement of the the clearance between
each device 103' and  reels by the respective reel drive members the wall
51 of cassette housing 50 during the  causes axial displacement of the
reels rela- insertion and removal of the cassette with  tive to cassette
housing 50 and correspond- holder 22 in its elevated or cassette receiving
ing axial displacement of floating members 120 55 position.
95 to their projecting positions, and the Each reel locating device 103'
further in-  engagement of locating posts 93 with cassette cludes a lever
arm assembly 108 which, in  housing 50 causes displacement of the latter
response to movement of  holder 22 to its  away from base plate 56 of
holder 22, all as operative position (Fig. 12), applies a spring
previously described in connection with Figs. 125 60 force to the
associated plunger 104' which  5-7. However, in the  embodiment of Figs. is
effective to overcome the force of spring  11 and 12, the movement of
holder 22 to its 107' and to move plunger 104' in the direc-  operative
position (Fig. 12) causes movement tion toward base plate 56 to a position
where  of lever arm assembly 108 so that end por- its head 106' can engage
the respective float-  tion 110a thereof is engaged by abutment 118 130 65
ing member 95 in the projecting position of which causes counterclockwise
turning of the latter. The lever arm assembly 108 is  lever arm  assembly
108 to the position of    10                                      1 441619
10 Fig. 12. As a result of such turning of lever  axially displacing the
reel toward said one arm assembly 108, end portion 109a on 19a of the  wall
so as similarly to displace said floating latter acts on the associated
plunger 104' member to a projecting position in respect to to move the
latter against   force of spring  said one wall and at which said floating
70 5 107' and thereby decrease  the distance be-  member is engageable by
other means out- tween the head 106' and    e plate 56 so  side of said
housing for firmly establishing that each floating member  , in its
project-  a predetermined axial location of said ree ing position, engages
the    d 106' of the  relative to said one wall. 



associated reel locating devi   103' for firm-    2. A tape cassette
according to claim 1 10 ly establishing the axial ocation of the  in which
said means at the inner end of the respective reel.
floating member for contacting the reel in- It will be apparent that the
force exerted  cludes a thrust bearing member which con- by spring 112 to
maintain lever arms 109  tacts a further thrust bearing member on and 110
in the relative positions thereof  said reel, the thrust bearing members
having 80 15 shown on Fig. 11 is substantially greater  substantially point
contact with each other than the force exerted by spring 107' to  for
minimizing the frictional resistance to resist movement of plunger 104' to
the  rotation of said reel relative to said floating position shown dn Fig.
12. Thus, when  member. holder 22 is in its operative position and    3. A
tape cassette according to claim 2, 85 20 head 106' of each reel locating
device 103' in which said thrust bearing members are engages the respective
floating member 95, respectively constituted by a plane surface spring 112
is effective to  rge head 106' and a ball bearing engaging said plane sur-
yieldably in the direction  oward floating  face. member 95. In order to
achieve the fore-    4. A tape cassette according to claim 3, go 25 going,
the several parts of  each reel locat-  in which said plane surface is
provided on ing device 103' are preferably dimensioned  said inner end of
the floating member, and so that head 106' will be  oved relative  said
reel has a central recess in which said to housing 105' into engagement
with the  ball bearing is seated. respective floating member 9 in the
project-   5. A tape cassette according to claim 2. 95 30 ing position of
the latter prior to the final  in which said thrust bearing members are
increment of movement. Therefore, during  respectively constituted by a
plane surface such final increment of movement of holder  at said inner end
of said floating member 22 to its operative position, lever arm 110  and a
central projection extending from will turn in the counterclockwise
direction  said reel into said point contact with said 100 35 in respect to
lever arm 109, that is, in the  plane surface. direction opposed' to the f
rce of spring    6. A tape cassette according to any one 112, to the
relative position hown on Fig.  of the preceding claims, in which said 12
in which extension  113  f arm  110 is  means  urging said floating member
and spaced from arm 109.                      said reel axially toward each
other wall 105 40   Reference is made to our  pending divi-  includes a
spring within said housing acting sional application No. 38052 75(SerialNo.
on said floating member and, through the 1,441,620) which describes and
claims the  latter, on said reel tape recording and/or reproducing appara-
7. A tape cassette according to any one tus per se.
of the preceding claims, in which said hous- 110 45   WHAT WE CLAIM  IS:
ing has an opening along a side thereof, 1. A tape cassette comprising a
housing  guide means are provided within said hous- having two
substantially pa allel opposed  ing adjacent opposite ends of said opening
walls, a reel having tape wound thereon and  for directing a run of tape in
a path along being contained in said housi g for rotation  said  opening,
and a pair of spaced apart 115 50 about an axis substantially  normal to
said  tape positioning members are mounted within walls and for axial
displace ent between  said housing and are engageable with the said walls,
one of said walls aving a bore  inner side of said tape run for preventing
therein which is substantially centered in  inward buckling of said tape
run from said respect to said reel, a floating  member axially  path.
120 55 movable in said bore and ha ing means at    8. A tape cassette
according to any one  - the inner end of said floating  ember with-  of
claims 1 to 6, in which said two walls in said housing for contact g said
reel,  are substantially rectangular and connected means urging said
floating member and said  by a third wall extending therebetween along reel
axially toward the other o said walls for  the peripheries of said two
walls, said 125 60 normally disposing said floating member in a  third wall
has an opening extending along retracted position in respect to said one
wall,  one side of said housing and along which and an aperture in said oth
r wall which  a run of said tape is guided, said other wall is
substantially centered in, respect to said  has a cutout extending from
said opening reel and through which the la er is adapted  and through which
said tape run is engage- 130 65 to be engaged by external     s for con
able for withdrawing the tape from  said trolling  the rotation of said
reel and for  housing through said opening, and said    - 10
1 441619                  10 Fig. 12. As a result of such turning of lever
axially displacing the reel toward said one arm assembly 108  end portion
109a of the  wall so as similarly to displace said floating latter acts on
the associated plunger 104' member to a projecting position in respect to
to move the latter against the force of spring  said one wall and at which
said floating 70 5 107' and thereby decrease the distance be- member is
engageable by other means out- tween the head 106' and base plate 56 so
side of said housing for firmly establishing 



that each floating member 95, in its project-  a predetermined axial
location of said ree ing position, engages the head 106' of the  relative
to said one wall. associated reel locating device 103' for firm-    2. A
tape cassette according to claim 1,   - 10 ly establishing the axial
location of the  in which said means at the inner end of the respective
reel.                        floating member for contacting the reel in- It
will be apparent that the force exerted  cludes a thrust bearing member
which con- by spring 112 to maintain lever arms 109  tacts a further thrust
bearing member on and 110 in the relative positions thereof  said reel, the
thrust bearing members having 80 15 shown on Fig. 11 is substantially
greater  substantially point contact with each other than the force exerted
by spring 107' to  for minimizing the frictional resistance to resist
movement of plunger 104' to the  rotation of said reel relative to said
floating position shown dn Fig. 12. Thus, when  member. holder 22 is in its
operative position and    3. A tape cassette according to claim 2, 85 20
head 106' of each reel locating device 103' in which said thrust bearing
members are engages the respective floating member 95, respectively
constituted by a plane surface spring 112 is effective to urge head 106'
and a ball bearing engaging said plane sur- yieldably in the direction
toward floating  face. member 95. In order to achieve the fore-   4. A tape
cassette according to claim 3, go 25 going, the several parts of  each reel
locat-  in which said plane surface is provided on ing device 103' are
preferably dimensioned  said inner end of the floating member, and so that
head 106' will be moved relative  said reel has a central recess in which
said to housing 105' into engagement with the  ball bearing is seated.
respective floating member 95 in the project-   5. A tape cassette
according to claim 2, 95 30 ing position of the latter prior to the final
in which said thrust bearing members are increment of movement. Therefore,
during  respectively constituted by a plane surface such final increment of
movement of holder  at said inner end of said floating member 22 to its
operative position, lever arm 110  and a central projection extending from
will turn in the  counterclockwise direction  said reel into said point
contact with said 100 35 in respect to lever arm 109, that is, in the
plane surface. direction opposed to the force of spring    6. A tape
cassette according to any one 112, to the relative position shown on Fig.
of the preceding claims, in which said 12 in which extension 113 of arm
110 is  means urging said floating member and spaced from arm 109.
said reel axially toward each other wall 105 40   Reference is made to our
copending divi-  includes a spring within said housing acting sional
application No. 38052/75 (Serial No.  on said floating member and, through
the 1,441,620) which describes and claims the  latter, on said reel. tape
recording and/or reproducing appara-    7. A tape cassette according to any
one tus per se.                              of the preceding claims, in
which said hous- 110 45   WHAT WE CLAIM  IS:                     ing has an
opening along a side thereof, 1. A tape cassette comprising a housing guide
means are provided within said hous- having two substantially parallel
opposed  ing adjacent opposite ends of said opening walls, a reel having
tape wound thereon and  for directing a run of tape in a path along being
contained in said housing for rotation  said opening, and a pair of spaced
apart 115 50 about an axis substantially normal to said  tape positioning
members are mounted within walls and for axial displacement between  said
housing and are engageable with the said walls, one of said walls having a
bore  inner side of said tape run for preventing therein which is
substantially centered in  inward buckling of said tape run from said
respect to said reel, a floating member axially  path.
120 55 movable in said bore and having means at    8. A tape cassette
according to any one the inner end of said floating member with-  of claims
1 to 6, in which said two walls in said housing for contacting said reel,
are substantially rectangular and connected means urging said floating
member and said  by a third wall extending therebetween along reel axially
toward the other of said walls for  the peripheries of said two walls, said
125 60 normally disposing said floating member in a  third wall has an
opening extending along retracted position in respect to said one wall, one
side of said housing and along which and an aperture in said other wall
which  a run of said tape is guided, said other wall is substantially
centered in respect to said  has a cutout extending from said opening reel
and through which the latter is adapted  and through which said tape run is
engage- 130 65 to be engaged by external means for con-  able for
withdrawing the tape from  said trolling the rotation of said reel and for
housing through said opening, and said    11
1 441 619                                    11 other wall further has a
guide slot extend-  ing apparatus comprising a chassis having ing from said
cutout substantialy at right  a rotatable reel drive member- extending
angles to said one side of the housing and  therefrom for said reel of said
cassette, a by which said housing can be positioned in  cassette holder
including a base plate hav- 5 use in the direction of said one side there-
ing an opening for said reel drive member 70 



of.                                     and through which the latter is
adapted to 9. A tape cassette according to claim  extend, means mounting
said cassette holder 8, in which a cassette positioning member  for
movement in respect to said chassis -extends removably from  the side of
said  between a cassette receiving position, in 10 housing opposed to said
one side for posi- which said base plate is spaced from said 75 tioning the
housing in the direction of said  reel drive member and the cassette is
receiv- slot in the event that the cassette is received  able in said
holder with said other wall of in a holder substantially larger than said
the housing against said base plate, and an housing.
operative position of said holder in which 15    10. A tape cassette
according to claim  said base plate is relatively closer to said 80 9, in
which said third wall has a pair of  chassis so that said reel drive member
holes therein spaced apart along said op-  extends through the opening of
said base posed side of the housing, and said cassette  plate and aperture
of said other wall of the positioning member includes an elongate  housing
into engagement with the reel for 20 portion having resilient arms
extending from   controlling the rotation of said reel and for 85 its
opposite ends and terminating in claw-  displacing said reel toward said
one wall of like extensions which are engageable in said  the housing so as
to similarly displace said holes for securing said cassette positioning
floating member to said projecting position, member to said third wall,
said claw-like  and reel locating means carried by said 25 extensions being
removable from said holes  holder so as to be spaced from said one wall 90
upon flexing of said arms.              of the housing of a cassette
received by 11. A tape cassette according to claim  said holder, said reel
locating means being 8, 9 or 10, in which guide means are pro-  engageable
with said floating member in said vided within said housing adjacent
opposite  projecting position of the latter, for coopera- 30 ends of said
opening for directing a run of  tion with said reel drive member in firmly
95 tape in a path along said opening, and a  establishing a predetermined
axial location pair of spaced apart positioning members  of the reel in
relation to said chassis. are mounted within said housing and are   14. The
combination according to claim engageable with the inner side of said tape
13 in which said reel locating means is 35 run for preventing inward
buckling of said  mounted for limited movement relative to 100 tape, run
from said path.               said holder in the directions toward and 12.
A tape cassette according to claim  away from said floating member, and
spring 7 or 11, in which each of said tape  position-  means  yieldably
urges said reel locating ing members is 'in the form of a resilient means
toward said floating member at least 40 finger secured, at one end, to said
housing  during its engagement with the latter.   105 and having its other
end adapted for slid-    15. The combination according to claim able
engagement with said tape run.     14, in which second spring means urges
13.   The combination of a tape cassette  said reel locating means in the
direction comprising a housing having two substan-  away from said floating
member when said 45 tially parallel opposed walls, a reel having  holder is
in its cassette receiving position 110 tape wound thereon and being
contained in  so as to increase. the clearance between said said housing
for rotation about an axis sub-  reel locating means and said one wall of
the stantially normal to said walls and for axial cassette housing during
the insertion and displacement between said walls, one of  removal of a
cassette in said holder, and 50 said walls having a bore therein which is
means responsive to movement of said 115 substantially centered in respect
to said  holder to its operative position makes the reel, a floating member
axially movable in  first mentioned spring means operative to said bore and
having means at the inner  overcome said second spring means. end of said
floating member within said    16. The combination according to claim 55
housing for contacting said reel, means  15, in which said means making
said first 120 urging said floating member  and said reel  spring means
operative to overcome the axially toward the other of said walls for
second spring means includes a lever arm normally disposing said floating'
member in  assembly pivoted on said holder and en- a retracted position in
respect to said one  gageable at one end with said reel locating 60 wall,
said floating member being movable  means in said direction toward the
floating 125 away from said other wall  to a projecting  member, and
abutment means on  said position extending out of said one wall, and
chassis engageable by  the other end of an aperture in said other wall
which is  said lever arm assembly for' pivoting the substantially centered
in respect to said  latter in the direction to move said reel locat- 65
reel; and a tape recording and/or reproduc-  ing means in said direction
toward said 130    12                                      1 441619
floating member in response to movement  within said housing and are
engageable with of said holder to said operative position;  the inner side
of said tape run for preventing and in which said lever arm   sembly in-
inward buckling of said tape run from said cludes first and second lever
arms connected  path. 5 by said first spring means so that the force    24.
The combination according to any 70 



for moving said reel locating means in said  one of claims 13 to 22, in
which said two direction toward said floating member is  walls of the
cassette housing are substantially transmitted by way of said first spring
rectangular and connected by a third wall means.
extending therebetween along the peripheries 10   17. The combination
according to any  of said two walls, said third wall has an one of claims
13 to 16, in which said  opening extending along one side of said cassette
holder includes means engageable  housing and along which a run of said
tape with said one wall of the housing only ad-  tape is guided, said other
wall has a cutout jacent the periphery of the latter for yield-  extending
from  said opening of the third 15 ably holding said other wall of the
housing  wall and a guide slot extending from said 80 against said base
plate of the holder, said  cutout substantially at right angles to said
chassis has cassette locating pots extending  one side of the housing, and
a cassette therefrom, and said base, plate has openings  positioning
member  extends  removably registering with said  posts  and through  from
the side of said housing opposed to 20 which the latter extend into en
gementwith  said one side; and in which said holder 85 said other wall of
the cassette h using when  has a guide projection extending from said said
holder is moved to said operative posi-  base plate and engaging in said
guide slot tion.                                     for positioning said
housing in the direction 18. The combination according to any  of said one
side thereof, said holder further 25 one of claims 13 to 17, in which said
means  has a portion engageable by said cassette 90 at the inner end  of
the floating member  positioning member on the housing for posi- for
contacting the reel includes a thrust bear-  tioning the latter in the
direction of said ing member which contacts a further thrust  guide slot,
and said  tape recording and/or bearing member on said reel the thrust
reproducing  apparatus further comprises 30 bearing members having
substantially point  tape engaging means insertable into said 95 contact
with each other for minimizing the  cutout of a cassette housing thus
positioned frictional resistance to rotation of said reel in said holder
upon movement of the latter relative to said floating member.        to its
operative position and being effective 19. The combination accor    to
claim  to engage said tape run for withdrawing the 35 18, in which said
thrust bearing members  tape from said housing through said open- 100 are
respectively constituted by   plane sur-  ing in the third wall thereof.
face and a ball bearing engaging said plane    25. The combination
according to claim surface.                                  24, wherein
guide  means are  provided 20. The combination according to claim  within
said housing adjacent opposite ends 40 19, in which said plane surface is
provided  of said opening for directing a run of the 105 on said inner end
of the floating member, tape in a path along said opening, and a and said
reel has a central recess in which  pair of spaced apart tape positioning
mem- said ball bearing is seated.              bers are mounted within said
housing and 21. The combination accord   to claim  are engageable with the
inner side of said 45 18, in which said thrust bearing members  tape run
for preventing inward buckling of 110 are respectively constituted by
plane sur-  said tape run from said path. face at said inner end of said
floating mem-    26. The combination according to claim ber and a central
projection extending from   23 or 25, in which each of said tape posi- said
reel into said point contact with said  tioning members is in the form of a
resilient 50 plane surface.                            finger secured, at
one end, to said housing  115 22. The combination according to any  and
having its other end adapted for slid- one of claims 13 to 21, in which
said means  able engagement with said tape run. urging said floating member
and said reel    27. A tape cassette substantially as here- axially toward
said other wall includes a  inbefore described with reference to and as 55
spring within said housing acting on said  illustrated in Figures 2 to 10
of the accom- 120 floating member and, through the latter, on  panying
drawings. said reel.                28. The combination of a tape cassette
23. The combination according to any  and a recording and/or reproducing
appa- one of claims 13 to 22, in which said  ratus substantially as
hereinbefore described 60 housing has an opening along a side thereof,
with reference to and as illustrated in the 125 guide means are provided
within  said hous-  accompanying drawings. ing adjacent opposite ends of s
id opening         J. A. KEMP & CO., for directing a run of the tap  in a
path         Chartered Patent Agents, along said opening, and a p   of
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