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System for information storage and/or reproduction, cassette for information storage,
apparatus for information storage and/or reproduction on/from a tape in a cassette.

~ The invention relates to a system for storing and/or reproducing
information, comprising a cassette and an apparatus, which cassette has a housing which
accommodates a tape and a tape guide, which apparatus comprises an optical head for
cooperation with the tape in order to store and/or reproduce information, and which tape
guide is sitnated near the location where the tape cooperates with the head and is in contact
with the tape when the tape is taut in order to accurately position the tape.

Such a system is known from EP-B-0,206,392. The known system
includes a cassette comprising two reel hubs and a rotatable tape guide. The tape is wound
onto the reel hubs and between the reel hubs it is guided by the tape guide. The tape guide is
located near a window in the cassette and supports the tape at the location of the window at
the tape edge which is remote from the window. The window makes the tape accessible for
an optical head of an apparatus adapted to read or write on the tape. A disadvantage of the
known system is that the position of the tape relative to the optical head of the apparatus is
not accurately defined.

It is an object of the invention to improve a system of the type defined in
the opening paragraph in such a manner that the position of the tape at the location where it
cooperates with the head is accurately defined relative to the head.

To this end the system in accordance with the invention is characterised in
that the tape guide has a first stop, and the apparatus has a second stop which cooperates
with the first stop to position the first stop. The advantage of these steps is that the position
of the tape guide is no longer dictated by the housing of the cassette but that instead of this it
is determined directly by the second stop of the apparatus. As a result, the cassette housing
may be mamfactured without a high accuracy by means of customary technologies such as
injection-moulding. The position of the tape relative to the head is only determined by the
accuracy of the tape guide and the position of the second stop relative to the head in the
apparatas. Moreover, owing to these steps the position of the tape relative to the head is no
longer affected by deformations of the cassette housing.
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- The invention also reiates to a cassette for the storage of information,
which cassette comprises a housing with a window, which housing accommodates a tape and

& tape guide; which tape is movable past the window, and which tape guide is situated near

the window and is in contact with the tape when the tape is taut in order to accurately
position the tape. ‘
" A cassette for the system in accordance with the inveation s characterised
in that the tape guide has a first stop which is accessible from the exterior of the housing.
This step enables the cassetie t0 be positioned by engagement of this first stop with a second
stopmtheappmms Thnsenmresmanycasethatthetapegmdelsposmonedcorrectly
posmonofthchousmglsnon-cmieal R - o
Anembodmntofthccasseuexschmmmedmthatthetapegmdcxs
moumedinthehmmgsoastobemovable Th:ssﬁepredwesthelikehhoodofthenpe
gmdebanghfwdoffﬂnseeondsmpmmeappmumbyfomexmedmthehousmgm
Mmmmodmmmbsupouiblempmmmmfoﬂocamgthe
housing, whlchenmresamotembleposmonofthchousmgmtheappamls which enables
forexamplevibrauonsofthehonmgtohemnnmsed. :

' Ananbodmentofthem:schlractemedmthatthenpegmde
coopenmwnhamﬂwmalmmmmdmthchmsmg which element bears against the
tapegmdeandth_ehmsmg Bymeansof!hnrenhentelemmmthecassettetheupegmde
can be pressed with its first stop onto the second stop of the apparatus. As a result, the
appamuwdmtbemw:dedmﬂxmwhmhmcombaweenmesmps,som
theconsmxcnonoftheappam\uumhﬁed lnaddmun,thnmmlwmelemcmemblesthe

' npegmdewhemgedimoaﬁxedpouuonmth:umwhmmem:smtmthc

apparatus. Thupmhﬂesraﬂlmgofﬂ:eﬂpegmdeinﬂnuueﬂeandmkanpossnblcw
seﬂtheopenmgmth:hmmgaﬂnloumnoftheﬁmmpsoaswprevemmemgressof

' dustanddinmtotheaueue

Anmbod:mcntofﬂ:ussem:schmmedmthatthecassem

-'compnsesammberofreelmxbswhncharednvableataﬁntsndeofmehousmg,andthe
" first stop is accessible from the first side. As a result of these steps insertion of the cassette

into the apparatus can be simplified by moving the cassette in a direction perpendicular to the
first side. thtmsembodmentthcloadmgmechamsmoftheappanmcanbeofsnnple
and, consequemly,chupeonstmcuon. LT : :
Anembodmcntofthccamxschmctensedmthatthewmdowm
provided at a second side of the housing, andtheﬁrststopnsmblefromthesecond
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side. This embodiment has:the advantage that the second stop:of the apparatus can be
arranged close to the head, which makes it is simple to realise an accurate position of the
head and the second stop relative to one another. Another advantage is that the first stop can
be arranged in the same side of the tape guide as a tape gnide surface which positions the
tape at the location of cooperation with the head. Thus, an accurate position of the guide
surface relative to the first stop on the tape guide can be realised simply, for example by
forming both elements in the same half of a mould.

An embodiment of the cassette is characterised in that the tape guide is in
contact with the side of the tape which is remote from the window. This embodiment has the
advantage that the tape guide does not come into contact with an optical surface of the tape.
As a result, the side of the tape which comes into contact with the tape guide can be
provided with an anti-friction layer which need not comply with any optical reguirements.
This anti-friction layer can thus be optimised for minimal friction with the tape guide and
minimal wear. Another advantage of this embodiment is that the first stop and the guide
surface can be formed by a single surface. This enables a correct position of the first stop
and the guide surface relative to one another to be obtained by simple means, for example by
polishing such a surface.

The invention also relates to an apparatus for storing and/or reproducing
information on/from a tape in a cassette, which apparatus comprises an optical head for
cooperation with the tape in order to store and/or reproduce information.

An apparatus for the system in accordance with the invention is
characterised in that near the head the apparatus has a second stop for positioning a first stop
of the cassette.

An embodiment of the apparatus is characterised in that the apparatus
comprises an actuator which is adapted to move the second stop relative to the head. This
embodiment has the advantage that deviations of the position of the tape guide from the ideal
position can be corrected by means of the actuator. These deviations can be measured, for
example, by means of the head itseif. This enables tolerances in the dimensions of the tape
guide, which arise for example in the production of this tape guide, to be corrected
separately for each tape guide. This correction possibility also allows less stringent
requirements to be imposed on the position of the second stop relative to the head, which
makes the production of the apparatus cheaper.
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F:gurelxsascuonalplanvxewofacassetteforthesymm

FumZnsasecuonalsndevwwofaassemandanappmmsforthe
systemmaccordancewﬂthemvennonmacondmonmwhlchtheyeoopmm

anureSnsaplanwewofadeuﬂoftheeoopemonbetweenthecam
andth:appammsmanembodlmemofthesymmmaecordamewnhthemvemon,and

F:gutehsasndev:ewofthedemlshownmﬁgms

It is to be noted that the embodiments are shown diagrammatically and the
Flguresareshowntoanarbmryscale whlchxsnotalwaysthea-e _

anurellsasecmmlplnnvnewofaammforthesysuemm
accordamewnhthcmvennomhcamhasahwangllpwwdedwnhawmdowwma
first side 14. 'l'hebousmgll" commodats twomelhubslSandwandatapegmdeso.
tapel31swoundtoformaspoollGonthereellmbl9 extendspastthetapegmdemm
mamchedtothereelmbls ’I'hetapelSmbemovedpasttlwwmdowleydnvmgme
reel hub 18. : -

FxgmeZwasecuonalsxdevwwofthesystemmaccordancethhthe
invention. 'l'hesystemmchxdestheussemmandanapmmszo The apparatus 20 has an
opncﬂheadZIadaptedmcoopemwmththenpeISforﬂnmmgeandlormproducumof
mformauon.Thetapegmde?.aOmthecasm lessmatednurthelocauonwhetethetape
lacoopemwswnmﬂnheleI.Aguﬂem&ofthe.m.mmmmcomm

' the tape 13 when this tape 13 is taut, in order to existire an accurate positioning of the tape.

When the tape 13 is moved past the tape guide 30 a very thin air cushion can be formed
betwemtheupeguﬁeandthchpeandeoﬂactﬂlmplwemmmcusmon.

' Byoftheopncalhudnahghtbeamzszocusedtoformahgm
spot 40 on the tape 13 mordertownteormdmfomanononlfromthetapelB The light

' spot40performascanmngmovaaduechon43perpendmuhrmmelongmdmal

direction of the tape 13, thehghtspotalwaysbemgfowudmafowshneﬂperpendmﬂar
to the optical axis 45 of the head 21. msmmmanﬁnmmedmm

betweenth:healeandthenpelScambeadapwdwxﬂmthenmemtewal_ofom

 scanning movement. Yet, in_orderkeepmeugnispot-..minfoq;sonmempe;sdma

scanning movement care must be taken that the focus line 41 extends parallel to the tape 13.
In order to achieve this the tape guide 30 should be positioned accurately by adjusting at least
memgleabetweenmeopﬁcalaxisﬁofmeopﬁcalheadnammeguide;urface&ma
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predetermined value. For this'purpose the tape guide 30 has 3. first stop 33 and the apparatus
has a second stop 23 for positioning the first stop 33. To allow this positioning the first stop
33 is accessible from the exterior of the housing 11 of the cassette 10.

In order to ensure proper contact between the first stop 33 and the second
stop 23 the tape guide 30 is mounted in the housing 11 so as to ‘be movable. This allows
forces to be exerted on the housing 11 without the tape guide 30 being moved relative to the
stop 23. The movable arrangement allows an exact positioning of the tape guide 30 while the
housing 11 of the cassette 10 is pressed onto supporting points 24 of the apparatus. This
provides a stable positioning of the housing 11.

Since the tape guide 30 forms part of the cassette 10 the advantage is
obtained that no parts of the apparatus 20 come into mechanical contact with the tape 13. As
a result, loading and unloading of the cassette 20 proceeds more rapidly and the likelihood of
damage to the tape 13 is reduced, so that a more robust system is obtained. Moreover, only
one tape guide is required in the entire system, which minimises frictional forces on the tape
13, even in the case of very rapid transport of the tape. Moreover, during fast transport the
tape 13 remains positioned by the tape guide 30, so that in a special read mode the position
on the tape 13 can be determined, thereby enabling a piece of information on the tape 13 to
be located very rapidly. '

The tape guide 30 cooperates with a resilient element 17 situated in the
housing 11, which element bears against the tape guide and the housing. In the present case
this resilient element is a biade spring 17, which urges the first stop 33 against the second
stop 23. This ensures proper contact between the first stop 33 and the second stop 23 without
any means being provided for this in the apparatus 20. Moreover, the resilient element 17
presses a flange 35 of the tape guide 30 against a wall of the housing 11 when the cassette 10
is removed from the apparatus 20. This preciudes rattling of the tape guide 30 in the cassette
10 when the cassette is outside the apparatus 20. Moreover, it is thus simply possible to seal
the opening in the housing 11 at the location of the first stop 33. This sealing prevents the
ingress of dust and dirt into the cassette 10.

At a first side 12 of the housing 11 the reel hub 18 is accessible for
engagement with a spindle 27 of the apparatus 20. This spindie 27 can drive the reel hub 18.
In addition, the reel hub 18 may have a supporting ring 18a which is supported on a disc 29
of the apparatus 20 to position the reel hub. The first stop 33 is also accessible from the first
side 12. As a result, the cassette 10 can be loaded simply into the apparatus 20 by moving it
perpendicularly to the first side 12. During loading the reel hub 18 engages with the spindie
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27and1spos1uonedbythed1sc29 thestop23bemgposmonedbythefirststop33 Since
thccoopetaumbetweenmeheadzlanddxeupeﬁmwnhmtmechamcﬂcomctnenher

* the head 21 nor the tape 13 need be moved when the cassette 10 is loaded. As a result, the

loading mechanism can be of simpie-and, consequent y, cheap construction.

FlgureSIsasewonalpIanVleW' ustrating the cooperation between the
ﬁmtstop33andthesecondnop23manembodmmofthesystemmaccordamemthtbe
invention. Inthepresemembodlmzntthcwmdowlhssmmdatamondsndel4ofthe
housing 11. Theﬁrststop330fthenpegmde3013mblefromtmssecondsldel4 in
the present case via the window 15. Inthnsembodnmentthetapegmde30:sconsuuctedasa

mtaubleelememwhxchhasagundemfaee32unsndefacmgthcwmdowmorderm

guide the tape 13. The tape guide 30 has flanges 35 at both edges of the tape 13. These
flanges 35 also, form the first stop 3. The cassette 10 further comprises springs 17, which
urge the tape guide 30 towards the window 15. The second siop 23 has arms 23a, which are -
placedagamsttheﬁrstmpSSmopposmontothepmofthcspnngsndnmg |
coopenuonofﬁehuleofthcammsZOwnhthemlO.Bymmofthemnd
stop23theﬁrststop331sacan'atelyposmonedtelanvetothehud21 Since the second
mpnmsxmawdclosemmemdnnns:mphmmeanmtepomnonmgofm
second stop 23 relative to the head 21. Atthelocauonofeoopuauonwﬂnhehudzlme
mpechmbeposmonedammlymasmplemmbwsethcﬁrststop33andthe
guulemrface32aresmxmdatthcmsxdeofthenpegmdz30. L

- Intheprmntanbodmmmetapegumaoumconnctwnhtheudeof
theupel3whnchxsrenmefmmthewmdow15 Asaremlt.tbue:snomechamcaleomact
betweenanopﬁmlmfweofdztapenandthenpegmdem Consequemly,thesuleof
ﬂwupelswhwhnsremtefromthewmdowlsmbepmvﬂedwnhmm-ﬁmcuonhyer
whlchneednoteomplywuhanyopmﬂrequuunems 'l'hlsantl-fncnonlayercanﬂmsbe
opnmwdformmmalfmnonwnhthenpegmdewandmmalwar A low friction is
mpommmmderwaﬂowmgh-speedmovmmof.thgnpel?mmupggmdeso This
hasmeadvamgethattneupe13mumnmanYM=ﬂ?r_eel.mb19tommlm
18andviceversa,'thcrebyembﬁngashmtmfﬁm:toagivenp_iecedfinformaﬁononthe
tape 13 to be obtained.

Fxgtne4lsasecnonalvnewofﬂlesamedeuﬂasshownml=xgm3
taken at the location of one of the arms 23a (see _an_. 3). This sectional view clearly shows
how the second stop 23 engages with the first stop 33, in the present case formed by the
flanges 35, without coming into contact with the tape 13. |
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Figure 1 alsp shows that the apparatus 20 has an actuator 25 adapted to
move the second stop 23. This actuator can be, for example, a piezoelectric actuator. This
actuator 25 enables the position of the tape guide 30 relative to the head 21 to be controlled.
This control provides a correction for dimensionai deviations in the tape guide 30 or the
apparatus 20. ‘

~ In addition to the embodiments described herein many other embodiments
are possible within the scope of the invention. For example, the positioning of the tape guide
30 may be extended to several degrees of freedom. By means of the tape guide 30 it is also
possible to position the tape 13 dynamically in order to keep the light spot 40 always in focus
on the tape 13 while the tape is being read or inscribed.
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1. _ Asystemforstonngandlorreproducmgmformauon,compnsmga

cassette (10) and an apparatus (20), B - : .

- wmchcassettehasahmsmg(ll)whlchaccommodatesatape(n)andatape

| quide G0, |

- whxchappmmscompnmanopucalhud(zl)forcoopemonthhthempem-
ordertostoreandlorreprod\wemformauon,and '

- which tape guide is situated near the location where the tape cooperates with
the head and is in contact with the tape when the tape i taut in order to
accurately position the tape, ' '

characterised in that

- the tape guidé (30) has a first stop (33), and :

- theappmmshasasecondstopm)wmchcoweramwnhtheﬁrststopw
position the first stop.

2. A cassette (10) for the storage of information,

- which cassette comprises a housing (11) with a window (15), which housing
accommodates a tape (13) and a tape guide (30),

. which tape is movable past the window, and

-  which tape guide is situated near the window and is in contact with the tape
when the tape is taut in order to accurately position the tape,

characterised in that . | | |

- ﬂ:upeguﬂe@ﬂ)hasaﬂmmp(as)whmh:smxbleﬁumtheexmorof

the housing (11). :
3. ' Acassette(lO)asclannedmClmz characterised in that the tape guide
(30) is mounted in the housing (11) so as to be movable.
4. A cassette (10) as claimed in Claim 3, chamtensedmthatthctapegmde

(30)oooperanesw1tharesment_¢lemznt(l7)smmedmthehmsmg(ll), which element
bears against the tape guide and the housing.

5. - A cassette as claimed in any one of the Claims 2 to 4, characterised in
it |
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- the cassette (10) comprises a number of reel hubs (18, 19) which are drivable at
a first side (12) of the housing (11), and |

- the first stop (33) is accessible from the first side (12).

6. A cassette as claimed in any one of the Claims 2 to 5, characterised in

- the window (15) is provided at a second side (14) of the housing (11), and

- the first stop (33) is accessible from the second side.

7. A cassette as claimed in any one of the Claims 2 to 6, characterised in

that the tape guide (30) is in contact with the side of the tape (13) which is remote from the

window (15). | '

8. An apparatus (20) for storing and/or reproducing information on/from a

tape (13) in a cassette (10),

- which apparatus comprises an optical head (21) for cooperation with the tape
(13) in order to store and/or reproduce information, '

characterised in that _

- near the head (21) the apparatus (20) has a second stop (23) for positioning a
first stop (33) of the cassette (10).

9. An apparatus as claimed in Claim 8, characterised in that the apparatus

comprises an actuator (25) which is adapted to move the second stop (23) relative to the head
1.
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