- PATENT SPECIFICATION ~ ® 1488273/
~ €0 @1 Application No. 55092/74 (22 Fileq 20 Dec. 1974 / . F

(31). Convention Application No.

Q

.

E _ - 2364 397 (32) Filed 22 Dec. 1973 in
op (33) Fed. Rep. of Germany (DT) - : ' B
60 . (44) Complete Specification- published 12 Oct. 1977

< (51) INT. CL.* G11B 23/04. co

.(52) Index at acceptance - S L
- ™= 'B8M 7 8C'B1 B4 . . S ;
- G5R B264 B37Y B38Y B481 B513 B683-B684. B635 B687
: " B743 B83 e

-8 o - (54) A CARTRIDGE ‘FOR A RECORDING MEDIUM IN -
e TAPE OR-STRIP FORM AND TAPEHANDLING . ' .
R ' APPARATUS FOR USE WITH SUCH A - - S

(71) © "We, BASF "Axcm_s'NGE_sE_I_.L- JIphery on opposite “sides, o _
- SCHAFT, a German Joint Stock Company, 0 all embodiments .of this  prior ‘art. -
“of 6700 ;Lud-Wig_sh.a,f”en,' Federal ‘Republic of tape-handling - apparatus, | . spring-loaded " *
‘Germany, do ‘hereby ‘declare the invedtion, displacement ‘members besr .against  the -
§ for “which We pray that a Patent may be ‘outside of the cartridge housing and thus 50
.granted to us, and the method by which, it urge the ‘roll of ‘tape toward the drive
~+ 18 16 be  performed, to be particularly de- member only indirectly. The bub - is only .
* scribed in and by the following Statement : provided with primitive bearing meéans in -
" This invention relates to 3 cartridge for the form of the above-mentioned journals
105" recording medium in tape or strip form, which rotate in apertures in the -opposite 55
particularly 'a magnetic tape, and a tape- side walls of the circular cartridge, _The
. ;handling apparatus when useq with such a main disadvantages of the above-described .-
" ‘Gartridge, the latter’ comprising a_housing fape-handling apparatus. and cartridge - are
o oo 8nd a roll of tape enclosed within the that = 0 e
5" 15 housing, the roil of tape being capable of  (a) the tape- and the tape pack as a 60
} o ‘being disposed,.;elat_ﬁye} to the housing, in a  whole are not adequately Protected against

- i ... Dbosition in which its peripheral surface .external influences by the cartridge, .
6" © .makes contact with g drive: member as- . (b) the primitive bearing means are up-

Sociated with the tape-handling apparatus  suitable for high rotational speeds of ,the
20 to be used with the cartridge subsequent to pack within the cartridge, . . 65
ingertion of the cartridge - in  means (c)- more or less frictionless guidance of
-~ provided in the apparatus for receiving the the cartridge on the apparatus is extremely .
emmmdg e e S |
A tape-handling apparatus for use with = .(d) correct insertion of the. cartridge be-

25 a ‘tape Cartridge of the. this type is de- tween the: lateral guide ‘members - is ot 70
scribed in the published German Applica. 8uaranteed, . L
tion (DOS) No. 1,955,560. Here, the cart- . (e) since the drive .member enters the
ridge is of circular shape and has an. open  cartridge, = the cartridge must be . Precisely
window in . its periphery which cannot be located, so that the drive member does not
30-closed and which permits a drive member come into contact with. the cartridge hous- 75
to entér the cartridge for rotation of a meg. LR ’

~ - .. supply roll housed therein, and also allows  (f) the circular shape of the cartridge
© ‘the tape to be withdrawn' from the cart- inakes handling and storage ‘and . filing
S .ridge, The. supply roll rotates upon an axle more difficult for the amateur, L
= .. 35 "jo'l'l'mal_ed_'_inj_the_ opposite side walls of the (g owing o the fact that the cartridge 80
Circular cartridge but is not slidably dis- must be precisely located, the requisite ‘ap-
Placeable. Movement - of the roll toward. the Ep!_i;.r:z_ttl_l's-;:wsc;xtiate_ci-;mea,ns for guiding .and ==
drive ‘member, to compensate for the de- displacing the cartridge .are very elaborate °
- creasing " pack ‘diameter, is effected by .and are Consequently more liable to give
40 guided displacenient of the whole cartridge, trouble.. L A e . 88
guidance being effected by means of guide The present invent; 0 seeks to ‘provide
pins on the lower cartridge wall and a an. improved cartridge for a recording me-
cooperating guide ‘slot in the apparatus, dium in tape or strip form . and . an ‘im-
and also by means of guide members proved tape-handling apparatus when' used
45 ‘which ‘embrace the cartridge at the per- therewith. The invention also secks to jm- 90
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prove muagnetic tape -cértridges (and . tape

'.ofe'rat'iqn ‘more reliable, their bandling sim-

. 'pler and- their mass production more

- 5. economical. - The invention also seeks to

" provide a cartridge which is simpler to

" store and file, .

. According: to one aspect of the present
-invention, a cartridge for a recording me-

"10_dium.-in tape or strip form comprises:a-

housing-and a roll of tape enclosed within
the housing whereby a part of the per-

ipheral surface of the roll can  make con-

tact with a drive member associated with:-a

15 tape handling apparatus to be used with-

the tape subsequent to insertion of -the
cartridge in means provided in the appar-
atus for receiving the cartridge, wherein the
housing consists of | two parts | of sub-

20 stantially equal :size: which™ are pivotally
connected together by connecting means in

.. such a way that the’ said  two " housing

" 'parts, when the cartridge is in a ' closed
position, completely “enclose the roll - of

25 tape, and can be swung apart to open the
«cartridge, so that, when the cartridge is in

-: an open position, at least part of the per-

" ipheral surface of the roll of tape is ex-
posed for rotation by the drive member of

30 the tape-handling apparatus. = =~ ..
- Such a design ensures maximum protec-
tion for the tape pack cartridge and tape-
handling apparatus while making it easy to

‘mass-produce the units. concerned. -

35 _The roll of tape cdan be advantageously
inserted in the -cartridge Bousing -after the
‘housing -and’ its ‘associated - elements have
been assembled, so'that the risk of damage
to the tape roll is considerably reduced.

40 ~Lower and upper walls of the ‘cartridge
may each be provided with at least one
aperture through” which“an “appartus as
sociated, rotatably and — if desired — dis-
placeably mounted spindle can enter, so

45 that- the roil of tape can be rotated ‘es-
sentfally inside the cartridge and the tape

-.- ‘cam, if neécessary,” also be' scanned (e.g.

“" magnetically) therein. R o

In an advantageous embodiment of ‘the

50 cartridge, spring means are provided which
‘hold the two-cartridge parts together.

- ..m_a particularly advaritageous @ eni-

“ ‘bodiment of " the cartridge’’ two ' resilient
‘members are provided: in the “form of a

55'first ‘spring arranged adjacént o the point
‘at_ 'which. the cartridge parts pivot and a

... second spring arranged ‘adjacent to those

~" sections of the cartridge parts which de-
scribed the largest arc dumng: thé pivoting

60 movement of the castridge parts- during
-opening of the cartridge. ~ - .

... By -using two springs,. which . are ad-

" 'vantageously arranged the greatest possible
distance apart, great rigidity is imparted to

65 the cartridge in all positions of the housing

.. recorders for use therewith), to render their

‘propriate manner being further increased. -

- - In yet another adva'ntagedtis embo'ﬁiinéti_t

[Pardtus when used with 4 carfridge accord-
ing.to said one aspect of the invention, -the .-

sentially. of cartridge receivi .
drive member for rotating:the roll of tape
‘and at least:one.scanning means for scan-
‘ning the tape, wherein .the cartridge re-
celving means consists essentially of a split *

parts, thus strengthemxég ‘the ' cartridge
against flexural stress and shearing forces, *
and . increasing the -force ‘holding the cart- :)

‘ridge parts -together, especially in the %

closed position.” - S “10
-In a further embodiment of the in-
vention, the second spring is -&n element-..
made of resilient material and having an
aperture through which at least part of the
roll of tape can project when the cartridge 75
is open, the said element cooperating on
each side with a projection provided on
each cartridge part while the cartridge is
closed, in order; to keep it closed, whereas
the said - element coperates with one 80

. further projection on each cartridge part

while the cartridge is open; in order to

limit the pivoting angle of the cartridge
parts.. S .
"~ Such a spring design having the various 85

functions described above has proved to be -
both economical and advaiitageous in opet-;:
ation. ' o .

In a further particularly advantageous

‘embodiment of the invention, the .cartridge 90

parts are provided with teeth in the region
where the parts meet, which teeth improve
the rigidity of the cartridge in the closed
A very "high
protects the cartridge against flexural stress

‘in particular”is achieved in this way, the .

rigidity . already achieved with springs of =
suitable design - and arranged in an. ap-
~ These teeth are formed at tegions of the 100

lower -and -upper ‘walls ‘of :the cartridge .-
‘parts, which regions over- ‘and under-lap

each other.
t ; . 105
of the invention, the cartridge is provided

on the inside with resilient ‘niembers which - -

mmake contact with at least patt of the per-
ipberal surface of the roll’ of tape, es-
pecially: when the cartridge is closed, in {10
order to hold the roll of tape together..In

this ‘way, ‘unintentional ‘unrolling of the..-
tape or the leader tape from the roll is ef- "~

dectively’ prevented.' In a_very simple em-
bodiment of the invéntion,’ these resilient 115

‘members “consist - of strips of elastic
‘material. which are held’ between _projec- -

tions proyided on the cartridge ‘parts. ..

~ “According to a further ‘aspect of the in-
vention, there is'providéd tape-handling ap-

120

tape-handling  apparatus ' consisting - es-
ving means,- a

base portion having two parts and a

spindle passing between said parts, and en- 130

degree of rigidity which 95

125
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.45 ponents .and is

gaging members so arranged on the base

_portion that they engage in apertures in the

cartridge " housing parts " at predetermined
points when the cariridge is placed in posi-
*.S tion on the base portion and. the parts of
the base portion and the engaging members
can be swung apart by means of a pivoting
-mechanism to. open. the cartridge as.the
-parts of the base portion separate. .
10" The above-described receiving means,
which is easy to manufacture and reliable
in. operation, ensures the trouble-free open-
ing of the cartridge inside the' tape-hand-
ling apparatus, so that damage to. the tape
-15 and tape pack is avoided. = - -
- Further. details of an embodiment of the
-invention will now be described with refer-
ence to .. the - accompanying drawings, . in
which: — - - :

20 Fig. 1 shows receiving means for a cért-

ridge: of the: present: invention which is
shown here prior to insertion of a cartridge
therein, -. ... . .
. Fig.2 is a.sectional view taken along the
25 line II-II of the cartridge of the invention
.shown in-Fig.-8;- - -~ . -~
- Fig. 3 shows the cartridge of the in-
-vention in the closed position on the tape-
handling apparatus; - - o
30 Fig. 4 shows the cartridge of Fig. 3 in
-the open positioni, the roll of tape being
- drivenr by the tape-handling apparatus; =
Fig. ‘5 shows a’ locking spring for the
cartridge; - Lo

.35 Fig. 6-"sho_w.s a detail ‘of the teeth of the

-cartridge -parts; and - st

- Fig. 7.shows a roll of tape with leader
-for a cartridge of the invention. - . -
.. Fig..1 shows receiving. means or, rather,

: 40 a simple loading mechanism for a cartridge

2. When the -apparatus-associated lid 1 is
opened it exposes a trough 3 into which
the closed cartridge 2 can be inserted man-
ually. The trough. 3 consists of two com-
preferably made of
stamped-out and appropriately . bent "sheet
“metal. The two components 3a and 3b cin
‘be rotated about a pivot 4 independently
of . one another. The . two apparatus-as-

_ 80 sociated trough .comiponents 3 and. 3b are

- directly . connected to the lid .1 via Tods 5
‘Which are’ pivotally - connected to- tabs. 6
.and. loosely .attached to the lid 1-at points
7 for pivotal movement, When the lid 1 is

.55 raised, the trough 3 is closed and réady to

‘receive.‘the cartridge. Wheén the lid 1 is de-
‘pressed in the' direction of arrow 4, the two
‘trough . components 3a. and 3b pivot
through 'a ‘certain angle  in opposite direc-

.60 tions, as indicated by arrows b. The pivot-

'ing_movement of the trough components 3a
“gnd ‘3b is brought ‘about by movement of
‘the rods .5 in the direction of arrows c.
“When a cartridge is inserted, the pivot 4
65 for the frough components coincides with: a

.pivot 8 for the. cariridge: parts, the: opening
angle - of the trough components corres-
;ponding -to. the opening angle of the cart-
:ridge parts. ‘When the apparatus-associated
“trough 3 swings apart, retaining means 9 70
-embrace the trough components 3z and 35
-and- -the upper walls 21 of the cartridge
parts or directly embrace the upper, lower
.and side walls 21, 22 and 33 of the cart-
ridge parts through slots -(not shown) in .75
-trough components 3a and 3b to hold the
‘cartridge -parts at a ‘predetermined height
'so that a roll of tape 18 on a hub 15
within the cartridge (Fig. 7) can be wound
-and unwound without making contact with 80
paris of the cartridge housing. - )

- The cartridge 2 is inserted in the trough

=3 at an angle, with the front 17 of the

cartridge pointing forward and downward.
-The front. 17 is pushed below an over- 85
‘hanging lip 10. Projections 11 on the right
and the left of the trough 3 simultaneously
engage apertures at the front of the cart-
ridge and urge the front spring inside the
«cartridge back to such an extent that the ‘90
cartridge, after having been pressed home

in the trough, is ready to be opened. To
prevent the cartridge from being incorrectly
inserted, for example the wrong way round,
the cartridge 2 is provided with a recess 12 95
on one side, and the corrésponding appar-
atus-associated trough part with a projec-
tion 13 for cooperation with said recess.
When the cartridge 2 is inserted (see Fig.
2),’a -ball pressure ‘mechanism 16 on a
spindle or shaft 40 is actuated and the hub
15 is pressed against the conical surface of
a hub-receiving member ‘14  within _the
trough. As -a result, the - toll of tape 18 is
connected to the tape-handling apparatus,
ready for operation. A spring-loaded lever
19 is an additional safety feature which en-
sures that the cartridge 2 aitains its end
;position : after - it *has been inserted. It is .
possible to so connect the lever 19 to a 110
switching mechanism (not shown) that. the

‘machine - carinot be ‘operated until the cart-
ridge 2 is properly located in-the frough.
- Other loading mechanism: designs for the
cartridge, which is-now to be described in
more-detail, ate ¢onceivable. The cartridge
2 is a ‘single-reel cirtridge. The tape is
-wound on ‘the -aluminumi’ Tnib 15 fo form
the roll: 18.(cf. Fig.'7). At its outer per-
iphery, - the- roll' 18 -is' provided with a 120
leader ‘tape 20 which holds. itself to the
®dges of the: outer turns of tape by means
-Of lateral tecth, so that the roll 18 is held
together and the outer turns of tape cannét
~slip’ off ‘the roll. When the cartridge 2 is’
closed (cf. Fig. 3) the hub-15 is held be-
tween upper and lower walls 21 and 22 of
the cariridge’ 2 by means “of ribs (not
shown) in such a way that it is prevented .
-from rotating and being displaced vertically
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~and radlally when - the -cartridge is handled
-An additional ' feature’ for preventing rota-
tion of the roll 18 may consist of  toothed
‘elements (not shown):on the lower side of
'S the hub 15 which engage matching recesses

in or projections on .the lower wall 22 of -

-the cartridge. The cartridge. 2. consists. of

“two ‘parts of equal size' which are pivotally

connected to one -another by means of a

10 .hinge 26 for example.:In.an advantageous
‘embodiment of the invention, the cartridge
‘parts each- consist. of two: simple -injection
moldings. of : plastics: material, connected to
:one another. in a -suitable manner, for ex-

15 ample by: ultrasonic welding or by screws.
The cartridge parts completely enclose :the
tape- roll 18 when. the cartridge 2 is closed,
'so, that there. s ‘no;direct access. to. the tape
“from. the outside at .any pomt The tape

'20 roll .18.is thus afforded:optimum: protection

against mechanical - damage and " dust.
Where. the two cartridge: parts ; meet, por-
tions .of the lower and upper surfaces 22
-and. 21 . .over--and.. underlap, - formmg n-~
25 terlocking teeth 25 (see atrows: d in Fig: 6)
" which bring about -an.  increase  in “the
‘mechanical strength: of the cartndge 2 in
the. plane of separation;- make the:cartridge
virtually dust-tight and improve protection
30 of .the tape and the: taghroll 18 -against
‘mechanical . .damage. er interlocking
arrangements may also be used, for ex-
~ample a’ tongue-and-groove connection. An
additional safeguard against bending of the
35 cartridge 2 in the plane of separation con-
sxstsofaﬁrstandasecondspnng The
first spring 27 — the closing: spring — is
arranged near . thé hinge 26. It may be a
leaf spring, and its ends may be retained in
suitable grooves 28 provided in each of the
two. cartridge .- The arrangement and
shape of the sprmg 27 in the- drawings
make it clear that a force which causes the
teeth 25 to firmly interlock is exerted on
45 the cartridge parts. . The-second spring .29
will be referred to hereinafter as the “front
spring”, of ~which one: embodiment - is
shown in Fig..5. The spring 29 has: a. rect-
angular opening 32 therein defined. in:

part
‘50 by a. pair of. shorter -edges: 31.- When the

cartridge 2 is in the closed. position;- the
spring. 29 extends. between - -wedge-shaped
pro;ectmns 30 which are posltloned within
the opening .32, -the edges 31..engaging the

-55 sides-of the projections 30 which face away

from. the plane of separatlon of -the cart-
ridge. In order. to constitute. a simple
means of compensating for . shght -dif-
ferences in length. of the front spring-: 29

60 and/or -housing tolerances: which. occur

durmg manufacture, these outwardly facing
sides of the projections 30 are steeply in-
clined enabling. the edges 31 to-contact dif-
ferent. parts of these steeply inclined sides

- 65 depending on the distance between. the two

'edges 31 of the opening. 32 and on the dis-
tance between the two projections 30 when

the cartridge 2 is in. the closed position.

“The rectangular opening 32 in the spring

29 is' so dimensioned that at least part of

‘the tape roll. 18 can :pass therethrough
-without the turns of the tape pack or the
‘léader tape ‘coming into contact with the

spring. The. spring 29 in the relaxed state

is-slightly: bowed, so'that it bears against
‘the inside. of the cartridge front 17 after -it
“has been fitted in-the cartridge, a further

retaining force - being therefore applied. to
the teeth. 25 when the cartridge 2 is in the

closed posmon In order to ‘open the cart-
-ridge: 2, projections 11 (see- Fig. 1) pas

‘thtough- the ‘apertures or slots- 34 in - the
front. wall "of . the -‘cartridge -opposite -the

ends. of the. spring 29, so that the latter are
bent ~back : and- thus lifted. clear of the
projections 30. If the ‘cartridge parts ‘are

now swung apart- as- described, smaller

projections 35 engage the edges 31 ‘of - the
spring- 29, thus limiting the opening angle.

The less steeply inclined sides of the wedge °

shaped projections 30 which :face towards
the plane of separation enable the curved
ends of the spring 29 to readily slide up
and over the pro]ectlons 30 when the _cart-
ndge is ‘closed.

AscanbeseenfromFlg 2, thesprmgs
27 and 29 are confined so narrowly over
their -entire length inside the cartridge 2
that even slight bending or. warping of the

cartridge in the plane of separation of the "
_ cartridge - parts caunses the springs 27 and

29 to bear against the inner surfaces of the

¥
70

15

85

- 95

100

lower and upper cartndge walls, - providing

sufficiently- strong resistance thus opposmg_
-any further’ bendmg or warping.

The spring 29 may also be designed in

fany other suitable manner from resilient

material, for examplé it may be in the
form of a rectangular loop of wire. Tt is

not absolutely necessary to provide an ap-

erture in the spring 29: an elongated, sub-
stantially U-shaped spring. member.  would
also be suitable. The" sprmg 29 can be

_readlly inserted subsequently in the other-

wise - complete caitridge 2. Using speclal
tools it is also possﬂ;le to. remove " the
stpr:ng 29, for. ?lzlample m.1 order to replace
i oexchange etaperolls ortorepau'
the cartridge. : . .

To ' compensate for varymg

the tape used and/or to different lengths of
tape. (for example. in the -case of pre-re-

corded cartridges), a spring 36 (preferably.

made. of a plastics matenal such as. poly-

ester). may be inserted: in: each half of the

housing . between projections 37 prov1ded

-on each of the cartridge parts, the position

_ ‘pack “dia- "
.meters. due to variations in the thickness of

105

110

1s -
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of the springs being governed by the size: -
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of the full pack.

When the cartridge 2 is closed, the per-
iphery of the: roll 18 is always in contact
with these springs 36. As a result, the roll

5 18 is effectively held together and the

leader tape 20 cannot detach itself from
the roll. _

In an advantageous embodiment of these

retaining springs, they are provided with

10 flanged edges (not shown) which embrace
the tape roll at the periphery. As may be
seen from Fig. 4, the springs 36 are not in
contact with the periphery of the roll when
the cartridge is open. :

15 A comparison of the positions of the
tape roll 18 in Figs. 3 and 4 shows that
the roll 18 in the latter drawing has al-
ready been pushed out of the aperture 38
and has reached a position in which it

20 makes contact with the peripheral surface

' a -drive member 39 (shown dia-

=

. grammatically in the form of a semi-circle) -

of a tape-handling apparatus which drives
two tape packs in the tape handling appar-
25 atus operating on the contact-winding prin-
ciple. In apparatus of this type, in order to
maintain adequate compressive forces be-
tween the drive mémber — which will ‘be
referred to hereinafer as the *‘capstan™ —
30 and the tape packs, it is necessary for the
packs to advance and refreat relative to
the capstan during feeding of the tape to
take the decreasing and increasing pack
diameters into account. In an apparatus of
35 this type, the shafts carrying the tape
packs are advantageously so mounted that
they can be radially displaced via springs
toward and away from the capstan.
The shaft 40 which carries the hub 15 is
40 mounted in the described manner so as to
be displaceable along the central axis 41 of.
the cartridge toward the capstan 39. The
hub 15 is thus displaced within the sector
between the cartridge parts via the shaff
45 40. The roll 18 is a full tape pack from
which the leading end of the leader 20
(shown in Fig. 7) is peeled by means of a
peeling blade 42. The leader 20 is then
guided around the capstan 39 by guide
50 means not shown here and fastens itself to
a second hub to commence the formation
of a take-up roll (not shown), the tape
being scanned by scanning means (e.g. a
record /play-back head — not shown) as it
55 is fed from the supply roll to the take-up
roll. The leader 20 is made of a plastics
film which is usually thicker than the mag-
netic tape itself and is spliced to the latter
by known means. The cartridge design en-

60 sures that the leader 20 inside the cartridge

2 cannot detach itself from the roll;
particularly the springs 36 which hold the
turns of the rol¥ together play a big part in
achieving this. The distance between the
65 periphery of the roll of tape and the in-

: wardly facing surface of a cylindrical wall

5
of the cartridge which surrounds the roll of
tape is advantageotisly such that the leader
remains in contact with the periphery of
the roll. Similarly, the other spaces be- 70
tween the roll and cartridge parts are so
dimensioned that the leader tape cannot
jam in the cartridge or detach itself from
the roll when the roll is mistakenly turned .
in the opposite direction, even if the end of 75
the leader tape is standing slightly away
from the periphery of the roll. :

Detachment of the leader tape 20 from
the roll prior to threading on the tape-
handling apparatus would give rise to dis- 80
turbances in predominantly automatic
threading operations. After the magnetic
tape has been completely unwound, the
empty hub 15 bears against the periphery
of the capstan. Rewinding of the magnetic 85
tape from the takeup roll onto hub 15 of
the cartridge 2 can then be effected umtil
the maximum pack diameter has been
achieved. g

Referrinig to the embodiments described 90
above, it will be seen that the most im-
portant advantages of the cartridge and the
tape-handling apparatus of the present in-
vention are that, owing to the design of the
cartridge, the tape pack, before the cart- 95
ridge is placed in position on the apparatus
is effectively protected against all external
influences such as dust, dit and
mechanical damage, that operation of the -
cartridge, after it has been placed in posi- 100
tion on the aparatus, is both reliable and
largely automatic without there being any
risk of the cartridge or the tape-handling
apparatus being damaged and that the
cartridge as well as the components of the 105
receiving means for the cartridge can be
mass-produced easily and economically.
Another important advantage over the
state of the art is that the cartridge is
firmly locked on the tape-handling appar- 110
atus and only the roll of tape is displaced.
The simple design of the cartridge and its
simple mode of operation on the apparatus
makes a simple and cheap loading
mechanism possible. 115

Notwithstanding the above-described em-
bodiment of the invention, the cartridge de-
scribed here can also be produced without
aperture 44 for the admission of a spindle
or shaft. Nor is it necessary for the width 120
of the magnetic tape to be less than the
pack diameter. Further embodiments of the
cartridges and tape transport apparatus for
use therewith are conceivable within the
scope of the appendant claims, which em- 125
bodiments are also claimed.

WHAT WE CLAIM IS:— :

1. A cartridge for a recording medium
in tape or strip form, comprising a housing
and a roll of tape enclosed within the 130
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oﬁ the full pack.

. - When the cartridge 2. is- closed the per-
' lphery of the roll 18 is always in contact.

~ with these -springs 36. As. a result, the roll
5 18 is effectively held together and the
leader tape 20 cannot detach itself from
the roll.
In an advantageous embodiment of these
retaining springs, they are provided with

10 flanged edges (mot shown) which embrace
the tape roll at the periphery. As may be
seen from Fig. 4, the springs 36 are not in
contact with the periphery of the roll when
the cartridge is open.

15 A comparison of -the positions of the

tape roll 18 in Figs
the roll 18 in the latter drawing has al-
ready been pushed out of the aperture 38
and bhas reached a position in which it

20 makes contact with the peripheral surface
of a -drive member 39 (shown dia-
grammatically in the form of a ‘semi-circle)
of a tape-handhng apparatus which drives
two tape packs in the tape bandling appar-

25 atus operating on the contact-winding prin-
ciple. In apparatus of this type, in order to
maintain ad_equate compressive forces be-
tween the drive méember — which will ‘be
referred to hereinafer as the “capstan” —

30 and the tape packs, it is necessary for the
packs to. advance and retreat relative to
the capstan.during feeding of the tape to
take  the decreasing and increasing pack
diameters into account. In an apparatus of

35 this type, the shafts carrying the tape
packs are advantageously so mounted that
they can be radially displaced via spnngs
toward and away from. the capstan. -

The shaft 40 which carries the hub 15 is

40 mounted in the described manner so as to

" be displaceable along the central axis 41 of
the cartndge toward the capstan 39. The
hub 15 is thus displaced: within the sector:
between, the cartridge. parts via. the shaft

45 40. The roll 18 is a full tape pack from
which the leading end of the leader 20
(shown in Fig. 7) is peeled by means of a
peeling blade 42. The leader 20 is- then
guided around the capstan 39 . by . guide

50 means not shown here and fastens itself to

" a second hub to commence the formation
of a take-up roll (not shownm), the tape
being scanned by scanning means (e.g..a
record / play-back head — not shown) as it

55 i fed from .the supply roll to the take-up

" roll, The leader 20 .is made of a plastics
film whichis usually thicker than the mag-
netic. tape itself and is spliced fo the latter
by known means. The cartridge design en-

60 sures that the leader 20 inside the cartridge

" 2 cannot . detach itself from: the roll;
pamcularly the springs 36 which hold the
turns .of the roll together play a big part in
achieving this. The distance between the

65 periphery of the roll. of tape and the :in-

3 and 4 shows that.

: wardly ‘facing surface of a cyhndncal wall

of the: cartridge which susrounds the roll .of
tape is advanw.geously such that the leader
remains in comtact with the periphery of
the roll. Similarly, the other spaces be- 70
tween the roll and cartridge parts are so
dimensioned that the leader tape cannot
jam in the cartridge or detach itself from
the roll when the roll is mistakenly turned

in the opposite direction, even if the end of 75
the leader tape is standing slightly -away
from the periphery of the roll.

Detachment of the leader tape 20 from
therollprrortqthreadmgonthetape-
handling. apparatus would give rise to dis- 80
turbances in predominantly - automatic
threading operations. After the . magnetic
tape has been. completely unwound, the
empty hub 15 bears against the periphery
of the capstan. Rewinding of the magnetic 85
tape from the takeup roil onto hub 15 of
the cartridge 2 can then be effected until
the maximum pack dmmetcr has been
achieved,

Refemng to the embodiments described 90
above, it will be seen that the most im-
portant advantages of the caitridge and the
tape-handling apparatus of the present in-
vention are that, owing to the design of the
cartridge, the tape pack, before the cart- 95
ridge is placed in position on the apparatus
is effectively protected against all external
influences such as dust, dirt. and
mechanical damage, that operation of the
cartridge, after it has been placed in posi-
tion on the aparatus, is both reliable and
largely automatic without there being any
risk of the cartridge or the tape-handling
apparatus being damaged -and that the

100

cartridge as well as the components of the 105

receiving means for the cartridge can- be
mass-produced. easily  and economically.
Another . important “advantage : over the
state .of the -art is that the: cartridge is
firmly locked on the - tape-handlmg appar- 110
atus .and only the roll of tape is- dlsplaced
The simple .design of the. cartridge and its
simple. mode .of operation. on the apparatus
makes a simple- and cheap - loading
mechanism possible. . -

Notw1thsta.nd1ng the above-descnbed em-
bodiment of the invention, the cartridge de-
scribed- here can also be produced without
aperture 44 for the admission of a spindle
or shaft. Nor is it necessary for the width 120
of the magnetic tape.to be less than the
pack diameter. Further embodiments of the
cartridges and.tape transport apparatus for
use therewith are conceivable within the
scope .of the appendant claims, whlch em- 125
bodiments: are also claimed. _ '

WHAT WE CLAIM IS:—

1. A cartridge. for a recording med:um
in tape or strip form, comprising a housing
and a .roll: of -tape enclosed within the 130

115
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housmg whereby a ‘part- -of' the penpheral

surface of the roll' ¢an' make contact with a

drive’ mémber’ assoc1ated 'with ‘a“tape-hand-

- ling: appamms ‘to ‘be:-used ‘with the tape

5 subsequent to insertion of thé’cartridge “in
means' provided -in- the ‘apparatus ‘for- re-
ceiving the ‘cartridge, wherein the ‘housing
consists-of two parts of substantially equal

. size which are pivotally connected togéther

10 by conneccting' means in such ‘a’ way that
the said two housing pasts, when the cart-
ridge is in a closed position,: completely en-
tlose the roll of tape; and can be swung
apart to' open thie -cartridge, so that, when

15 the cartridge is in  @mn open position, at
least part of the peripheral surface -of the
roll of ‘tape is exposed for rotation by the
drive ‘member of . the- tape-handlmg appar-
atus.

20 2. Aca.ttndgeaccosrdmgtoolalml
wherein there is, provided at least one ap-
erture’ in  the cartndge and--in a2 hub on
which the roll of tape is. wound for the
admission of a spindle assoc1ated w1t2h the

25 tape-handling apparatus. .

3 A cartridge according to clmm 1or

2, wherein the connecting means comprise
at least one ‘spring means which - holds the
housing parts together. -

30 4. A cartridge according to claim 1 or
2, wherein the connecting means comprise
spring means : congisting’ of ‘a first spring
arranged ad]aeent to the point at which the
housing parts pivot and a' second ‘spring

35 arranged adjacent to those sections of the
‘housing parts which -described the largest
arc during the pivoting movement of the
housing parts during opening of the cart-

: ridge, both the first and the second spring

40 holding the housing parts together in the
closed position of the cartridge.

‘5. A cartridge aocordmg to: claim 4,
wherein the second spring is an eclement
made of resilient material and having an

45 opening through which at least part of the
roll of tape can project in the open posi-
tion of -the cartridge, the 'said - element
cooperating' in the “closed * position of ‘the
cartridge, with a projection on each ‘hous-

50 ing part, in order to keepthecartnde
closed and, in the open ‘position -of
cartridge, with a pro;ectlon on ‘éach’ hous-
houging part so as to limit the pivoting

. angle of the housing parts when opemng

55 the cartridge. :

6. A cartridge according to any of
claims 1 to 5, wherem the - housing parts
are provided in the region where they meet

_ to-close the cartridge with means which

"0 form ‘a’substantially dustproof ‘seal for the
closed cartridge and impart rigidity to the
cartridge in all positions of the- housmg
parts when' the cartridge i closed;

7. A cartridge according 1o’ clalm 6,

65 wherein said sealing and rigidity-imparting

means include teeth on each ‘Liousing: pa.:t
int* the- region ' where. the housmg parts meet
to close the: cartridge u

8. A cartridge - aooordmg ‘to claim 6
wherein' said'‘sealing -and ‘rigidity-imparting 70
means includé teeth in the form of over-
and underlapping - portions of the housmg
parts in the region wheie they meet:

-9, Acarrtndgeaccordmgtoanyof
claims 1 to 8, wherein 'résilient members 75
are -provided inside  the cartridge ~which
make contact with part of the penpheral
surface of ‘the ioll ‘of tape when the cart-
ndge is closed. o

10. A cartridge aocordmg to cla:m 9, 80
wherein the -said resilient- members ' consist
of strips of elastic ‘material which' are held
between projections on the housing parts.

1. A cartridge ‘according to claim 10,
wherein a- plurality’ of ‘projections ‘are 85
provided at different: pos1tnons 50 that tape

packs' of different maximum. diameter can
be held togethei by the said’ strips. :

12, Tape-handling apparatus when used
with a cartridge for a recording medium in
tape of sirip form according to any of
claims 1 to 11, which" apparatus consists
essentially of cartndge receiving means, a
drive' member for rotiting: the- roll of tape
and at Jeast one scanning means for scan- 95
ning. the tape, wherein the - caitridge re-
ceiving means consists: essentially of a split
baseporhonhavmgtwopansanda
spindle passing between said parts; and en-
gaging members so arranged on the base
portion that they engage in apertures in the
cartridge liousing parts: at predetermined
pomts when the cairtndge is placed in- posi-
tion on the base portion, and the parts of
the base portion and: the engaging members
can be swung apart by means of a pivoting
méchanism to- open - the cartndge as the
paits-of the. ‘base ‘portion separate. _

13. In eombmatlon, a cartridge for a
recording imédiim ‘in tape or strip form,
and a tape-handling apparatus having
scanning means for scanning the tape;
which - eartndge is operable andclosable
and- ‘consists of ‘a’ housing and a roll of
tape: wound on a hub enclosed within the
housing, the roll “of tape, after the closed
cartridge has been located in cartridge re-
ceiving means of the apparatus and - has
been opened, can be brouglit into'a posi-
tion in which its- peripheral ‘surface makes
contact with a drive member of the appar-
atus, Wwherein the “housing. consists of two
parts of substantially equal size which are
pivotally connected to one another by’ con-
necting ‘means ‘in ‘such- a ‘way that, when
the cartridge is closed, the housmg parts
are li€ld together and the roll of tape "is
complétely enclosed ~and that, ‘after .the
cattndgehasbeenopened the:rol.loftape
is' at least’ part1ally accessible from outside 130
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the cartridge, and wherein the means for
- receiving the cartridge consists essentiaily
~_» Of a split base portion with an- aperture
.- which aliows a spindle of the apparatus to
5 enter an aperture in the hub the split base
portion having two parts with the spindle
located therebetween and being capable of
being swung apart by a pivoting mechan-
ism, in the apparatus, after engaging mem-
10 bers on the base portion have engaged ap-
ertures in the cartridge housing parts to
open the cartridge, so that at least part of
the peripheral surface of the roll of tape is
exposed for rotation by the drive member.
15 14. A tape cartridge for use with @
tape -handling apparatus having a tape
driving capstan, a spindle mounted for
rotation and also for movement trans-
versely to its axis towards said capstan,
20 and cartridge receiving means provided
with cartridge engaging members and cart-
ridge opening means, said tape cartridge
comprising a roll of tape wound on a hub,
a housing split into two parts of sub-

25 stantially equal size and having means -

pivotally connecting said two housing parts
to allow movement of said two parts be-
tween a closed position in which said hous-
ing encloses said roll of tape, and an open
30 position in which at least a part of the
peripheral smrface of said roll of tape is
exposed to permit engagement therewith of
said tape driving capstan, said housing
parts having apertures permitting entry
35 therethrough of said engaging members,
spring means in said housing which urge
said housing parts against each other
towards the closed position, and means in
said housing cooperating with said housing

-40 or parts thereof for normally latching said

housing parts together in said closed posi-
tion, for limiting the pivoting angle of said
parts in said open position, and for main-
taining the rigidity of the cartridge in its
45 closed and open positions, said coopérating
-means, upon engagement of the cartridge
housing parts. by said engaging members

incident to said entry, unlatching the hous-
ing parts to permit said parts to be
pivotally moved apart to the open position 50
on actuation of said cartridge opening
means and hence said roll of tape to be -
moved, in response to the transverse dis-
placement of said spindle, away from the .
pivoting axis of the housing parts and 55
toytvhards said capstan for engagement there-
with.

15. A tape cartridge according to claim
14, in which said hub has an opening
which, in the closed position of the cart- 60
ridge, is located for access, through a
further aperture in said housing, by said
spindle when said cartridge is placed in a
direction generally axially of said hub in a
predetermined position on said cartridge 65
receiving means.

16. A tape cartridge according to claim
15, comprising holding means positioned
within said housing and which in the
closed position of the cartridge holds the 70
roll of tape so that the opening of the hub
is located for access by said spindle.

17. A magnetic tape cartridge sub-
stantially as hereinbefore described with
reference to, and as illustrated in, Figures 75
1 to 6 of the accompanying drawings.

18. A tape-handilng apparatus for use
with a cartridge of recording medium in
tape or strip form having a cartridge re-
ceiving means substantially as hereinbefore 80
described with reference to, and as illus-
trated in Figure 1 of the accompanying
drawings.

19. A magnetic tape cartridge as
claimed in claim 17 including a roll of tape 85
as illustrated in Figure 7 of the accom-
panying drawings. :
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