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PCT/ EP97/ 03285 Multitrack tape device using a novable nagnetic
head with a pl anar surface and conprising tape supporting
means The invention relates to a tape recorder and/ or playback device
for recording and/or reading on a multitrack tape. 5 1In devices of

t he above nentioned type it is known to use a magnetic head tog wite
and/or read trac¥®8®M3® nultitrack magnetic tape. A track iRCTERPYOIRSS
macrotrack when it bundles a plurality of smaller elenentary mcrotracks. A
magneti c head may conprise a plurality of dective parts, each part being

used to wite and/or read in one mcrotrack at the ti and, t he nunber
of active 10 partsMb'éﬁt'ﬁgklt%ﬂ%ﬁe‘é%\!ﬁﬂgPd“?\)fqbi%mﬁﬁ"%% h?"r‘i’g‘ﬁm RPN Cks of a

macr ot r ack si mul t aneoggirice Ay Sompisiagtage supporiimgemeéng he above
mentioned type is a SDVCR (Stationary Digital Video Cassette Recorder)

i nwhi ch : . . .
i cr ot r acks over UREWRBHED (IR oyftas Flcolhe MGG ABERCELERS 6 fockite ., ..
1 Hi gh- Dat a- Rat e,antiogreadingsint 8 multitrack tape.

§ In devices of the above mentioned type it is known to use a magnetic head
to write and/or read tracks on a multitrack magnetic tape. A track is called
macrotrack when it bundles a plurality of smaller elementary microtracks. A
magnetic head may comprise a plurality of active parts, each part being used
to write and/or read in one microtrack at the time and the number of active

10 parts being large enough to write in all the microtracks of a macrotrack
simultaneously. An example for a device of the above mentioned type is a
SDVCR (Stationary Digital Video Cassette Recorder) in which a stationary
magnetic head is used to address all the microtracks over the whole width of
the tape simuitaneously (Reference 1 : High-Data-Rate, High-Densily

15 Magnetic Tape Recorder Using Matrix Writing Head and Kerr Reading Head,
J.C. Lehureau and J-P. Castera, THOMSON-CSF Central research Lab,
Orsay, Proceedings of the 13th IEEE Symposium on Mass Storage Systems,

. Annecy, France, June 12-16, 1994, pp127-130). The active parts of a
SDVCR magnetic head are usually arranged in a two-dimensional matrix

20 within a surface of the magnetic head. The surface containing the matrix of
active parts is typically obtained by polishing a multi-layer structure until the
active parts and their magnetic gaps appear on the surface. Surfaces
obtained by this method are substantially planar, therefore a problem cccurs
when one tries to bring in contact all the active parts of the matrix with their

25 corresponding microtracks at the tape surface. The tape which is very thin by
nature will tend to loose contact above the relatively large and planar
surface containing the matrix of active parts of the magnetic head. To assure
the contact between the microtracks and the active parts an airflow system
flattens the tape against the planar surface (Reference 2 : Head to Tape
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15 Magnetic Tape Recorder Using Matrix Witing Head and Kerr Readi ng Head,

J.C. Lehureau and J-P. Castera, THOVBON- CSF Centr al

research Lab,

Orsay, Proceedings of the 13th | EEE Synposi um on Mass Storage Systens,
Annecy,  France, June 12-16, 1994, ppl27-130). The active parts of a

SDVCR magnetic head are usually arranged in a two-dinensional matrix 20
within a surface of the magnetic head. The surface containing the matrix of
active parts | ¥Q9%83%| |y obtai ned by polishing a nulti-| 2REEPEVERSt ur e

until the active parts and their nagnetic gaps appear on the surface.
Sur f aces obtai ned by this nmethod are Zubstantially planar, therefore a
pr obl em occurs when one tries to bring in contact all the active parts

of the matrix wi tQentastiGhapsterizatione &50mAB4g Tracks bixed dWagnetic tirad dpelsur f ace.
The tape which 'S‘esﬁ%FYNt lHighdPdrd, J-M. EEUSIfer MTHOMSMLOSE, | BesfocheRicst above

therelatlvelyl contalnlngthe matri x of
active parts of a'gﬁ@ﬁ??f‘"ﬁeq&dph‘?@”&ysﬁgs the contact between the

m crotracks and the active parts an airfl ow system

flattens the tape
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large number of microtracks simultaneously, e.g. 1024 tracks.Pﬁ;g &D,#&A,QBZ%

technology used to produce the SDVCR magnetic head may cause relatively .
high production costs. In addition the volume needed to incorporate an
airflow system turns out to have drawbacks, specially when integrating it in a
compact and perhaps portable SDVCR.

The first problem solved by the present invention is to find a solution for a
device of the above mentioned type in which a cheaper magnetic head can
be usad to write and/or read the microtracks. Additionally a compact and
more simple solution for means to assure an intimate contact everywhere
between the microtracks and the active paris of the magnetic head is
suggested.

The above raised problem is solved by the present invention which consists
of a magnetic tape recorder and/or playback device for recording and/or
reading on a magnetic tape having a magnetic layer at a front side surface
on which a plurality of information microtracks which are parallel to a
direction of transportation of the tape may be recorded, said device
comprising at least a magnetic head having active parts for recording and/or
reading microtracks, the active parts being arranged in a two-dimensional
matrix within a substantially planar surface of the magnetic head in a way
that a microtrack is addressed respectively by one dedicated active part of
said matrix, means for transporting the tape in front of the active parts of the
magnetic head, and pressure means assuring contact between the
microtracks and said active parts by acting on a back side surface of the
tape opposite to the front side surface of the tape, in which said device
comprises means for moving the magnetic head in a direction secant to the
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2 Contact Characterization for a 384 Tracks Fi xed Magnetic Head, F. Le
Texier, N Blanchard, J-M Coutellier, THOVSON- CSF, El ectrochem cal

Soci ety Fall Meeting 91. Phoenix, U S A). The SDVCR nagnetic head is
typically designed to address a relatively 5 |large nunber of mcrotracks
si mul taneously, e.g. 1024 tracks. The conpl ex technol ogy used to
produce the SDVCR magnetic head may cause relatively hi g%_/#)ro% tion
costs. In additi W88y ol une needed to incorporate an r VHP0 ystem
turns out to have drawbacks, specially when integrating it in a conpact
and perhaps portable SDVCR 10 The first Brobl em sol ved by the present
invention is to find a solution for a, tior}ed

d a [ devi ce. of the above e
type in which a chalifgeionsf e mickotracks) in.erqer to pasiion Sa¢ ?%‘V?\PFS%'%EW‘O? read
the mcrotracks. Aggiidsssimicrotihcks BAdéd anmgither ongf &t déasphveo ﬁn}ictﬁ_tianhs,f or
means to assure an intimate contact ever. . racks
and the active part® (meapﬁgx RRfLing.8 ﬁ%’&éﬂ pf?‘\? tape sy 85%%%?@5{9 'ﬁa%&%%tg above
rai sed problemis seiicheale bgjatemt taqthe seactotriadk bundiingsaith pédresssddnigrotracks toof  a
magnetic tape r e§Orp‘#&fen%aﬁ[edﬂé@é’é@%aﬂ@%!sﬁ% thédins F&Gp bR BEIAG Blstinct

readi ng on a magnetic tape having a magnetic |layer at a front side surface
on which a plural i tofthefm3grets MA% on ni crotracks which are parallel to a 20
direction of transportation of the tape may be recorded, said device
conpri si ng at | eastThe devigeatdocdigtadhé present imeniicnengausesa megnatiohead iwith

and/for ! eading (. &r Qb apkRs dAinBChiatRu ebe kR rodl grithGRel PR s
t wo- di nensi onal matrix wthin a substanti al Iy pl anar surface of the
magnetic head in are@sen the device according to the invenfion may also be cheaper to
10 produce. The device according to the invention can be used to write and/or
read a number of microtracks which is greater than the number of active
parts contained on the magnetic head surface. This is achieved by moving
the magnetic head in a direction secant to the direction of the microtracks,
thus moving the active parts from one macrotrack to another one. A limited
15 number of microtracks that can be addressed simultaneously using the
active parts on the magnetic head surface is bundled in a macrotrack. Hence
the number of active parts on the magnetic head can be used to define the
number of macrotracks that will bundle the microtracks. The magnetic tape
will carry at least 2 macrotracks across its width. The width of the magnetic
20 head measured along tapewidth direction is at least as large as the width of
a macrotrack. During writing and/or reading in a macrotrack, the tape is
pressed on the surface of the magnetic head using the pressure means. In
some cases, this may lead to an irreversible tape deformation (deterioration)
occurring at edges of the magnetic head. To prevent this deformation, the
25 device according to the invention uses means for supporting the portion of
the tape which is adjacent to and goes over the planar surface of the
magnetic head containing the active parts.

In a further embodiment of the device according to the invention, the
pressure means are mounted on a movable support which aliows the
30 pressure means to be disengaged from the tape, the pressure means
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that a mcrotrack is addressed respectively by one dedicated active part of
25 said matrix, neans for transporting the tape in front of the active

parts of the magneti ¢ head, and pressure means assuring contact

bet ween t he m crotracks and said active parts by acting on a back side
surface of the t ape opposite to the front side surface of the tape, in
whi ch sai d device . conpri ses neans for noving the magnetic head in a
directi on secarWO%s$pe Printed from YRS/ 06/ 1999
09: 24: 56 page - 4- WD 98/ 00838

PCT/ EP97/ 03285

thereby releasing pressure on the back side surface of the tape. The device

according to the further embodiment has the advantage that the magnetic

head may be moved more quickly in a direction secant to the direction of the

macrotracks when the pressure means are disengaged from the tape. The
5 risks of tearing or damaging the tape are greatly diminished this way.

in another embodiment of the device according to the invention, the means
for supporting and the pressure means are the same means. This
embodiment leads to a further simplification of the device and reduction of
the production costs.

10 The device according to the invention may also have the means for
supporting located on the front side surface of the tape. In this embodiment
the means for supporting is mounted around the magnetic head and have
the same movement as the magnetic head when the magnetic head is
displaced in a direction secant to the direction of the microtracks. This

15 embodiment of the device according to the invention allows the magnetic
head to be moved relatively quickly without having to disengage the support
means frorm the tape.

in an other preferred embodiment of the device according to the invention,
the means for supporting comprises a plate which is located on the front side
20 surface of the tape. This plate has a slanting opening in a direction secant to
the direction of the macrotracks in which the magnetic head can slide to
address different macrotracks. The pressure means is mounted on a support
which allows it to be displaced in a way to assure said contact between the
macrotracks and the active parts when the magnetic head is moved. In this
25 embodiment, the magnetic head can be moved relatively quickly while the
means for supporting does not have the same movement as the magnetic
head but stays fixed. Furthermore, this embodiment is very compact and may
be used to realize a compact and portable device according to the invention.
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3 direction of the mcrotracks in order to position said active parts
in front of addressed m crotracks bundled in either one of at |east two
macr ot r acks, and nmeans for supporting a portion of the tape surface
carryi ng macrotracks whi ch are adjacent to the nmacrotrack bundling said
addr essed m'crotracks to 5 prevent unwanted tape deformation, said neans

for supporting nagoogysstl nct of the magnetic head. ,Egg.,gﬁgg ce
according to th PS8Rt i nventi on may use a magnetic head WI ewer

active parts than the magnetic head known fromprior art. For this
reason the device according to the invention may al so be cheaper to 10
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bundl ed in a macrotrack. a v.e ts, on
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al ong tapew dth direction

macr ot rack. Duri ngside isuifarg o the tepe. ridigovathe l‘f ihiofQp the bagk |gidersydage@fdhe s
pressed on the @ur{zpegs flduédse magnetic head using the pressure neans. In
sonme cases, this may lead to an irreversible tape defornmation

(deterioration) & raﬁ%ggotﬁten%%gﬁeé\?gf th%‘%eg"ﬁ&g&hkﬁ?é‘t%%e mﬁQnt%‘%KS”t

this deformation, Vi ce accor mmeans fo
supporting the poré&gton psfts of the magnetic head are used for writing and the mucrotracks

are read using an optical system associated to said magnetic head and
comprising at least a polarized light source, a magneto-optical tranducer and

15 a linear optical sensor. This advantageous embodiment allows to write
relatively narrow microtracks which may be read using the optical system at
a very low tape transportation speed. Additionally a relatively high density of
information on the tape is achieved.

Other characteristics and advantages of the invention will appear from the
20 following description of several examples, made with reference to the
appended Fig. 1 to 8.

Figure 1 contains a schematic representation of a portion of multitrack tape
and a schematic view on a surface of a magnetic head containing a matrix of
active parts.

25 Figure 2 schematically shows a part of a tape recorder and/or playback
device comprising a magnetic head, a pressure means, and tape being
written or read on.
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the tape which is adjacent to and goes over the planar surface of the

magneti ¢ head containing the active parts. In a further enbodi nent of
t he device according to the invention, the pressure neans are nounted
on a novabl e support which allows the 30 pressure neans to be di sengaged
fromthe tape, the pressure neans WD 98/ 00838

PCT/ EP97/ 03285 w0kd3gr eby
rel easi ng pres?t?rggmmsthe back side surface of the tape. %ﬁwmégev%ce

according to the further enbodi mrent has the advantage that the magnetic
head may be noved nore quickly in a direction secant to the direction of

t he macrotra ﬂﬂﬂg&d‘ t ape.
The 5 risks of ‘Pga?rwg f@%ﬁﬁ{.ﬁ%‘?@{é@m@&@ﬁbéﬁ@at gf)én%%%rgﬂgd this
way. I n anomlaenotradtsoahmmthﬂﬁatsh@webadeamb@hﬁmglﬂtf@et epntaipingnt i on,

the means active parts.

Figure 4 shows a schematic representation of a movable magnetic head
5 used to write and/or read macrotracks on tape.

Figure 5 gives a schematic overview of a device accerding to the invention.

Figure 6 contains a schematic representation of a magnetic head addressing
a track on tape and around which are located means for supporting.

Figure 7 contains a schematic representation of the same device as in Fig. 6
10 but with the magnetic head in a different position.

Figure 8 shows a schematic view of a device using a plate as means for
supporting.

Figure S shows a schematic sectional view through the iine AA of Fig. 8.

The examples and figures are given by way of illustration only, and thus are
15 not limitative of the present invention. First a brief description will be given of
a SDVCR type tape recorder device which is found in prior art as from
reference 1. The portion of tape 1 shown in Fig. 1 carries on its front side
surface a plurality of microtracks 2 in a direction parallel to a direction 3 of
transportation of the tape 1. A magnetic head S used to write the microtracks
20 2 can also be seen in Fig. 1. A planar surface 6 of the magnetic head 5
comprises a plurality of active parts 7. Each active part 7 is used {o address
one microtrack 2. The active parts 7 are arranged in a two-dimensional
matrix 8 which is represented by dotted lines for reasons of comprehension.
To a microtrack 2 corresponds respectively one dedicated active part 7 in
25 matrix 8. In Fig. 2, a part of a tape recorder and/or playback device 9
comprising the magnetic head 5, a pressure means 10 and a portion of tape
1 between them can be seen. The device 9 is represented in dotted lines
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for supporting and the pressure neans are the sanme neans. This
enbodi nent |l eads to a further sinplification of the device and reduction of
the production costs. 10 The device according to the invention nmay al so

have the neans for supporting |l ocated on the front side surface of the
tape. In this enbodi nent the neans for supporting is nounted around
t he magnetic head and have t he sane novenent as the magnetic head when

the magnetic head’@®¥09838 i splaced in a direction secant t&TEEHH%ction
of the mcrotracks. This 15 enbodi ment of the device according to the
I nvention allows the magnetic head to Be noved relatively quickly
wi t hout having to di sengage the support means fromthe tape.

an ot her pref err ed asdiglsgioomprisesra maansdartranspoflingihgitarg. the resls op whishiheon,

t_hg mégns fol[ SUppgéﬁéhiB@v&ﬁmhﬁr ﬁzﬁ%@TMrﬁthieﬁléﬁ élextrohie @evided (¥ nbf ont

si de . surface of the tape. i te has,a sl.ant peni ng..1n_a
direction secant tg&howmn eﬁ@"&ﬂ ?@Eﬁa{)%%pSf'e?%%erﬁﬂe@&ﬁag%?g q%wcﬁrgﬂa;g%e
magnetic head can slis deingch'ansporteaddrcm_tme(ﬁctif%pseisﬂ ofﬂwmagrw_ﬁkbeadl'ﬁlwhi}ﬁ essure
means is mount edg Orbr@ssﬁtégﬁgérgesnﬂ% ﬁsesu\‘@h\%hcdﬂtéci)?&wb%n be @ﬁ{cﬁﬂgéﬁl 2GRd wid) @ way

to assure said contact macrotracks and active parts
when the nagnetic testie partsibrthe SOVGR the pressugsmgensEhpicallyeCompipes % head

can be nmoved rel at by sgdtbilthot shBh)o Ichfate the préBRasSon’ HHadkiidPEif=a8 ofl0es
not have the same npvenent as the magnetic head but stays fi xed.
Furthernore, this AHBRPeNnt i s very conpact and may be used to

real i ze a conpact and portable device according to the invention.
For use in a device according to the invention, microtracks 2 may be

10 bundied in at least two macrotracks 12 arranged on the tape 11 as shown in
Fig. 3. Also shown in Fig. 3 is a simpiified representation of a magnetic head

In

13 having a planar surface 14. The planar surface 14 comprises active parts
7 which are arranged in a matrix. The number of active parts 7 contained on
the planar surface 14 of magnetic head 13 is typically smaller than the
15 number of active parts used in magnetic head 5 of a SDVCR device as
illustrated in Fig. 1 and 2. This renders magnetic head 13 cheaper to
produce. The magnetic head 13 allows to read all the microtracks 2 of one
macrotrack 12 at the time. As shown in Fig. 4, the magnetic head 13 may be
positioned in front of either macrotrack 12 using means for moving 15. The
20 means for moving 15 is part of the device 9 represented schematically using
dotted lines. A pressure means 16 in the form of a pressure pad (or a
pressure roller) made of an elastic medium is used to assure the contact
between the microtracks 2 on tape 11 and the active parts 7 of the magnstic
head 13. The pressure means 18 at the same time prevents the tape from
25 bending or folding (and thus deteriorating) around edges 17 of the magnetic
head 13. Said edges 17 delimit a zons of contact between the active parts 7
of the magnetic head 13 and the tape 11. Thus the pressure means 16 is
also used as a means for supporting a portion of the tape. In this
embodiment the means for supporting 16 which is also pressure means is
30 located on a back side surface of the tape 11 opposite to a front side surface
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further preferred enbodi nent of the device according to the i nve
the pressure neans conprises a pressure pad which is nmade of an

medi um and a surface of which is used to press on the back side

of the tape. This is a sinple way to achieve the pressure neans. In
nmor e sophi sti caweesmesddodi nent of the device according to t REVERNERES on, t he
pressure neans conprises a pressure roller which is made of an elastic
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of the tape along which the magnetic head 13 is contacting. The portion of
the tape to be supported is adjacent to a tape area containing the contacts
between the active parts of magnetic head 13 and the microtracks they
address. The means for supporting 16 is also part of the device 9.

Fig. 5 contains a schematic overall view of a device according to the
invention. In the shown embodiment, the tape 11 is wound on and
transported between two tape reels 18. The tape reels 18 may be used in
conjunction with flanges and be driven using a clutch gear not shown. The
tape transportation is achieved by rollers 19 and capstans 20. Tape guides
21 are used to keep the tape 11 on a precise path. The pressure means 16
may also be used as means for supporting, €.g. when pressure means are
large enough to support the total tape width. The pressure means 16 are
mounted on a movable support 22 which allows the pressure means 16 to be
disengaged from the tape as in a position shown in the Fig. 5. The magnetic
head 13 is fixed part of a larger Head Optical Unit (HOU) 23 which also
comprises optical means for an optical read-out of the microtracks as known
from the prior art (see reference 1). The optical means comprises at least a
polarized light source, a Kerr head and a CCD sensor. The magnetic head
13 is moved in the same way as the HOU 23. The HOU 23 slides along
bearings 24 the crientation of which is perpendicular to the direction of the
microtracks and paralie! to the tape surface. The means for moving 15 the
HOU 23 comprise a motor 25 which drives a mechanical transmission 26 of
a motor rotation to a movement of the HOU 23 along bearings 24.

In an embodiment shown in Fig. 6, means for supporting 27 the tape 11 are
mounted around the magnetic head 13. The means for supporting 27 are
moved at the same time as the magnetic head 13 by the means for moving
15. A pressure means 28 presses on the back side surface of tape 11. The
pressure means 28 can be moved by means 29 which are very similar o
means for moving 15. The means for supporting 27 supports a portion of the
tape surface which is adjacent to the magnetic head 13 but not in contact
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medium and is nmounted on an axis perpendicular to the direction of the

m crotracks, a surface of the pressure roller being used to press on the
back side surface of the tape. This way the friction on the back side
surface of the 10 tape is reduced. I n an advant ageous enbodi nent of

t he device according to the invention the active parts of the nagnetic
head are used for witing and the m crotracks are read using an opti cal
system associ at e§OP&88i d nagneti c head and conpri si ng 5?”?%%%”

pol ari zed |ight source, a magneto-optical tranducer and 15 a linear
optical sensor. This advantageous enbodi nen® allows to wite relatively
narrow m crotracks which may be read using the optical system at a very
| ow t ape transport aithdhe sssbeal paasidf tthe magneticahead 48i Fid 7 1shews dbesame of

i nformation on the gL aRgeft Q§'1-| Fﬁeé ‘but wh req'xg(?ﬁagﬁgﬁ’é ﬁﬁé@% 34 b6§m&% to

advant ages of the invention appear romt oW ng description
of several exanpl essadha@ifesft H“W'@F’éﬁéé" {Fig- tané tape ’I‘?ﬁo%rﬁ’&é'él" néeasgrepo 9.
Figure 1 Cogt ai nsh?etﬁwéwtde@lcé@ﬂ@;seumoahhm inffiges pad 7 mra;' émwhfagﬁmck

t ape " and a ma ew on sur f ace ead _containing a
matri x of acf $§ é)a’ﬁt l"e means %'gwp@ ng eﬁ%%al f*’g?%!'ﬁowsaas %§ #ef a

t ape recorder and/ erovpd.ayback device conprising a magnetic head, a
pressure neans, and tape being witten or read on.

In Fig. 8, a plate 30 located on the front side of the tape, i.e. the side a
magnetic head 31 is on, supports the tape 11. The plate 30 has a sianting
opening 32 in a dirsction secant to the direction of the macrotracks 12 and in

10 which the magnetic head 31 slides to address microtracks of a macrotrack
12 on the tape 11. A pressure means 33 comprising a pressure roller made
out of an elastic medium and an axis around which the roller rotates during
tape transportation is used on the back side of the tape to assure the contact
between microtracks and active parts of the magnetic head 31. The solution

15 of the embodiment presented in Fig. 8 is more compact in a direction
perpendicular to the microtracks as compared to the embodiment shown in
Fig. 6 and 7. Fig. 9 shows a sectional view through the line AA of the device
shown in Fig. 8. The pressure roller of pressure means 33 is shown in its
compressed state, the initial uncompressed state of the roller being shown

20 by a dotted line 34. The magnetic head 31 is slid by means for moving 35 in
the slanting opening 32, the pressure roller of pressure means 33 is
displaced by displacing means 36 in the direction parallel to the direction of
the macrotracks so that said contact is assured at each position the
magnetic head 31 may be set at.
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macrotracks and a schematic view of a magnetic kead—s 4 cont aji ni ng
active parts. Figure 4 shows a schematic representation of a novabl e
magnetic head 5 wused to wite and/or read nmacrotracks on tape.

Figure 5 gives wose#é¥ati c overvi ew of a devi ce accordi ng PEEMREIvent i on.
Figure 6 contains a schematic representation of a nagnetic head addressing
a track on tape and around which are | ocat & neans for supporting.

Figure 7 contains a schenmatic representation of the sane device as in Fig.
6 10 but with the magnetic head in a di fGl&Mdnt positi on. Fi gure 8
shows a schematic view of a device using a plate as neans for

1. A tape recorder and/or playback device for recording and/or reading on a
magnetic tape (1,11) having a magnetic layer at a front side surface on
which a piurality of information microtracks (2) which are parailel to a

5 direction of transportation (3) of the tape may be recorded, said device
comprising

- at least a magnetic head (5,13) having active parts (7) for recording and/or
reading microtracks, the active parts (7) being arranged in a two-dimensional
matrix within a substantially planar surface of the magnetic head in a way
10 that a microtrack (2) is addressed respectively by one dedicated active part
(7) of said matrix,
- means for transporting the tape in front of the active parts of the magnetic
head and
- pressure means assuring contact between the microtracks and said active
15 parts by acting on a back side surface of the tape opposite to the front side
surface of the tape,
characterized in that said device comprises means for moving (15) the
magnetic head (13) in a direction secant to the direction of the microtracks
(2) in order to position said active parts (7) in front of addressed microtracks
20 (2) bundied in either one of at least two macrotracks (12) and, means for
supporting (16) a portion of the tape surface carrying macrotracks which are
adjacent to the macrotrack bundling said addressed microtracks to prevent
unwanted tape deformation, said means for supporting (16) being distinct of
the magnetic head (13). |

25 2. Atape recorder and/or playback device according to claim 1 characlerized
in that said pressure means (16) are mounted on a movable support (22)
which allows said pressure means to be disengaged from the tape (11), said
pressure means thereby releasing pressure on the back side surface of the
tape.

——
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supporting. ~ Figure 9-shows a schematic sectional view through the Iine

0 ose o4 W @@uﬁ flis are 15 not 1imiat WS&@%@%MR

i nvention® Hrst description will be giJen of REPLA type tape
recorder device which is found in prior art as from reference 1. The
portion of tape 1 shown in Fig. 1 carries on its front side surface a

plurality of nicr¥eP¥®#8 2 in a direction parallel to a diretT/ESA35¢
transportation of the tape 1. A nagnetic head 5 used to wite the
mcrotracks 20 2 can also be seen in Fig. 11 A planar urface 6 of the

magnetic head 5 conprises a plurality of active parts 7. Each active
part 7 is used to addhdape recorderRndfar Playbackcgevice acrerding;tp Bithes aneof Flaipe

arranged in a two- dhrm@bﬁa?aétenzed iAAkdti saidBmelhe Fori stippariing and iseid prgssleé t ed

| ines for reasons of conprehension. To a mcrotrack 2 corresponds
respectivel y one defi®82% & BR$ANAMBANS: 7 in 25 matrl X 8. In Fig. 2, a part
of a tape recorder and/or playback device 9 onprising the nagnetic

head 5, a pressure fleAniapedecaideraznsir s GiRvBRck Qﬁ‘éce acc"l"‘B%t“&v@éhe't Ae#nokan be
seen. The devicegd pRinkePbes endrdledizaddPiHadailiinfms for supporting (27) is located

on the front side surface of the tape (11), is mounted around the magnetic
head (13) and has the same movement as the magnetic head when the
magnetic head is displaced in said direction secant to the direction of the
microtracks (2).

10 5. A tape recorder and/or playback device according to either one of the
claims 1 or 2 characterized in that said means for supporting comprise a
plate (30) which is located on the front side surface of the tape (11), said
plate having a slanting opening (32) in a direction secant to the direction of
the microtracks (2) in which the magnetic head (31) can slide to address

15 different macrotracks (12), said pressure means (33) being mounted on a
displacing means (36) which allows said pressure means to be displaced in
a way to assure said contact between the microtracks and the active parts
(7) when the magnetic head is moved.

6. A tape recorder and/or playback device according to any one of the claims

20 1 to 5 characterized in that said pressure means comprises a pressure pad
which is made of an elastic medium and a surface of which is used to press
on said back side surface of the tape.

7. A tape recorder and/or playback device according to any one of the claims
1 to 5 characterized in that said pressure means comprises a pressure roller

25 which is made of an elastic medium and is mounted on an axis perpendicular
to the direction of the microtracks, a surface of the pressure roller being
used to press on the back side surface of the tape.
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E%Ff’g@m "&m "m> ’mr ansporting the tape, {AB!S SHEET HASHRERH] (ho © C

tape is wound and all *the known mechanical an§l el eREPSACEDdevices (all not
shown) needed to real ize a tape recorder and/or playback device. The tape
1 is being transparted in front the active parts 7 of the T8 netic head 5
while 5 pressWB@’”‘H’éﬁns 10 assure the contact between the *frEF O Atks 2
and the active parts 7. In the SDVCR the pressure nmeans 10 typically
conprises an airflow system (not shom?r% to create the pressure on a
back side surface of use in a device according to
the invention, m §r'bfﬁP&(fR%°’29f Qfep'%acktﬂ?HGPéW‘ﬂ“%P FnyRne of i Haidsot r acks
12 arranged on theté arma&l:tea&eahomm bdld active partg of (Be rﬁémtleheummndadg. 3is

a sinplified reprgsentatio net i i nar
surface 14. The pf P'ngtﬂn?yaﬁ'éd %ﬁgwq@ésﬁgqﬁ t{/egdﬁésﬁ} QWQBH%? s&ﬂ?@h are
arranged in a mat assccna'ﬁﬂetomald)magoetltatﬁadvandmgsmg ébieast aadiasized light t he
pl anar surface gld.gf han the 15
nunber of acti ve parts usgéﬁe%'g #]iér?rljégﬁ S%%#D%{S’%A\IIESRE%\H ce as
illustrated in Fig. 1 and 2. ThIS renders rragnetlc head 13 cheaper to
produce. The magnhetic head 13 allows to read all the mcrotracks 2 of one
macrotrack 12 at the tinme. As shown in Fig. 4, the magnetic head 13 nay be
positioned in front of either macrotrack 12 using neans for noving 15. The
20 neans for noving 15 is part of the device 9 represented schematically

usi ng dotted lines. A pressure neans 16 in the formof a pressure pad
(or a pressure roller) made of an elastic nediumis used to assure the
cont act

dThis Sheet Has Been Rep!
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between the mcrotracks 2 on tape 11 and the active parts 7 of the magnetic
head 13. The pressure neans 16 at the sane tine prevents the tape from 25
bendi ng or folding (and thus deteriorating) around edges 17 of the magnetic
head 13. Said edges 17 delimt a zone of contact between the active parts 7
of the magnetic head 13 and the tape 11. Thus the pressure neans 16 is

al so used as a ng r supporting a portion of the tape. i

enbodi ment the ng§2§m$%r supporting 16 which is al so pressu%gnﬁggﬁgwis 30

| ocated on a back side surface of the tape 11 ,opposite to a front side
surface WD 98/ 00838 i

S
PCT/ EP97/ 03285 of the tape alpng which the nagnetic ad 13 is
contacting. The portion of the*;gpe-fb be support i fhcent to a

tape area containing t ct|ve_pards| of magnetic
head 13 and the microtr apgn PR T$U ting 16
is also part of the deWrc==9 ?'gj‘g;: )
| -1 ]
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5 Fig. 5 contains a schematic overall view of a device according to the

i nvention. In the shown enbodi nent, the tape 11 is wound on and
transported between two tape reels 18. The tape reels 18 may be used in
conjunction with flanges and be driven using a clutch gear not shown. The
tape transportation is achieved by rollers 19 and capstans 20. Tape gui des

10 21 are used to keeg the tape 11 on a precise path. The E¢F§SH§ nmeans

16 may al so W as neans for supporting, e.g. when nmeans
are | ar ge enough to support the total tape width. The pressure neans 16
are nount ed on a novabl e support 22 whiclyal |l ows the pressure neans 16
to be -di sengaged fromthe tape as in a position shown in the Fig. 5.

The magnetic 15 head 13 is fixed part of a larger Head Optical Unit (HOQU)
23 which al so conprlses optical neans for an optlcal reald out of the

m crotracks as known s e er ). The opti cal
nmeans conprises at |east a r head and a
CCD sensor. The nmagnetic heg ﬁ?y as the HOU
23. The HQU 23 slides alygng = e taoe——raeaemant qt i on-'of which is
per pendi cul ar to the directy ks and parallel to the

tape surface. The neans for;:n===u=====x=======-b==z= conprise a notor 25
whi ch drives a mechanicd sm ssion Zb6 of a notor rotation to a
novenent of the HOU 23 alq earings 24. In _an enbodi ment shown in
Fig. 6, nmeans for supporti g 27 the tape 11 are 25 mdgﬁtéy around the
magneti c head 13. The neans for supporting 27 are noved at the same
time as the nagnetic head 13 by the neans for noving 15. A pressure
means 28 presses on the back side surface of tape 11. The pressure
means 28 can be noved by neans 29 which are very simlar to means for

nmovi ng 15. The neans for supporting 27 supports a portion of the 30 tape
surface which is adjacent to the magnetic head 13 but not in contact

15
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PCT/ EP97/ 03285 9 with the
active parts of the magnetic head 13. Fig. 7 shows the same = enbodi nent
as in Fig. 6 but where the nagnetic head 13 is positioned to read a

different macrotrack as in Fig. 6. A tape height position neasured
relatively to device 9 stays unchanged in fig 6 and 7. Merely the nagnetic
5 head 13, the nWe®80B¥r supporting 27 and the pressure neafSTEEY4p

noved.
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In Fig. 8 a plate 30 |located on the front side of the tape, i.e. the side
a magnetic head 31 is on, supports the tape 11. The plate 30 has a

sl anti ng opening 32 in a direction secant to the direction of the
macrotracks 12 and in 10 which the magnetic head 31 slides to address

m crotracks of a macrotrack 12 on the tape 11. A pressure nmeans 33
conprising a pressure roller mde out of an elastic meqiyRLaR n axis
around which t he Y%PP88 (ot at es duri ng tape transportation |sgﬁ€ed on
t he back side of the tape to assure the contact bet ween m crotracks
and active parts of the magnetic head 31. The solution 15 of the
enbodi nent. presented in Fig. 8 is nore conpacgtysin a direction
perpendi cul ar to the microtracks as conpared & t he enbodi nent shown in
Fig. 6 and 7. Fig. 9 shows a sectional view through the |line AA of the

device - shown in Fig. 8. The pressurggroller of pressure neans 33 is
shown inits conpressed st¥ke, the(initialmuncomgressed state of the
roll er being shown 20 a@otted |ime?3a—Themghetic head 31 is slid by
means for moving 35 in ithg—Stamt i gt The prdssure roller of
pressure neans 33 is -=—ch-sp 4 ) *36-+m the direction

sQ at said contact is

-ﬁﬂa-y-ﬂbe set at.

parallel to the direction of
assured at each position the
REPLACENMENT SHEET 10

32 .

FIG.8

FIG.9
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a ai'r;s 1. A tape recorder and/or playback devi cREP ACENENT %ET

readi ng-on a S ,11) having a nagnetic [ayer at a f
side surface on Rﬁﬁ(ﬂ rrN Njaﬁhﬂiﬁ ity of information mcrotracks (2) which

are parallel to 5 direction pfltransportation (3) of the tape nay be
recorded, said devicep 1 JUL ¢399pr] s) ng ~ at least a magnetic head
(5,13) having actiye parts (7) fpr recordiﬂ% and/ or readi ng

m crotracks, thelactTve parts (/7 ei ng arranged in a two-di nensi onal
matrix within a gubstantially planhr surCd@i%f the magnetic head in a way
10 that a mcrotrack (2) is addressed respectively by one dedi cated active

part (7) of sal LX, < : i '
front of the ag‘f A/%pga{é?y%% thdelorn%laxgglagae\fﬂ% fc?}ré%&égdggb Mé@&pr es SP?
nMeans assuri ng magrietict tdpet (R 4n) thaeing ar magaeks layed ataadfraot iside sBrfaparens by
acting on a back side surface of .the tape.o | , de
surface of theWnigh 8 Fﬁum"&hzﬂfa@f@ma}@& Mﬁﬁg&%gggoﬂé@ﬁcyggﬁﬁﬂﬂ@e? fbans
for moving l5)g; SHsH tape amdy rse tre@ordeda nsBi@ ' Gevite
the directi (% )g]y"e{tﬁ%n n?fctrrgitir ack%tfonhmd?g)lﬁ%n g?deryto position said ac‘t ive
parts (7) in frcomprisingaddressed microtracks 20 (2) bundled in either one

b on’ar t ho A A AabBefd Phod 5:171R00 e g VPRF Hoalbilndir
the macr ot r ack rgadiflginvigratfacksathé stivecharts (7) deirgearsanged irea éwb-dimensional
from o0 ' The imamwihingh supstanaly planarsyiase o0 TASNeHE Ak ing ik
devi ce accqiyi RRatl @ nfibitEck (257 884/@ss88 Yespectively by one dedicated active part
(7) of said matrix,
- means for transporting the tape in front of the active parts of the magnetic
head and |
- pressure means assuring contact between the microtracks and said active
15 parts by acting on a back side surface of the tape opposite to the front side
surface of the tape,
characterized in that said device comprises means for moving (15) the
magnetic head (13) in a direction transverse to the direction of the microtracks
(2) in order to position said active parts (7) in front of addressed microtracks
20 {2) bundled in either one of at least two macrotracks (12) and, means for
supporting (16) a portion of the tape surface carrying macrotracks which are
adjacent to the macrotrack bundiing said addressed- microtracks to prevent

unwanted tape deformation, said means for supporting (16) being distinct - from
the magnetic head (13). -

25 2. Atape recorder and/or playback device according to claim 1 characterized
in that said pressure means (16) are mounted on a movable support (22)
which allows said pressure means to be disengaged from the tape (11), said
pressure means thereby releasing pressure on the back side surface of the
‘tape. '

) (:\_' “57 o Lt L@
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i-h that said pr %ERIEPECEMEN? SHITBT are nmounted on a mvaﬁEM@EMEEﬂE SHEET

whi ch all ows sa pressure nmea to be disengaged fromthe tape (11), said °

pressure neans h=rei)§ JLﬂ; F’F pressure on the back side surface of the
tape fye

t.ape. corder and/or playback device according to
ei ther one of clkalss 30t character*;ed in that said neans for
supporting and sald pressure heans are the sane neans. 4. A tape

recorder and/ or Vi ce accordin er .on

e AP B eoiar Bkl @iay Sate HRTice cBhdisy 181 5iat org.§f SaifRs: '
the front sidg g @fdfadlerizB8 it chid médns R NuppoMing ihd Baid PEsKRLIE

head (13) and has t sane novenent as the magnetic head when t
magnet i ¢ headmeansiarpithe sdmenmeand. di rection transverse to the d| rection of
t he mcrotracks (2). 10 5. A tape recorder and/or playback device

according 10 gi LGt Ohgetluctnaior & oblyBack Bévice WRRING' d St ddor 521 ¢

means for -sup
5 claims 1 or 2 characterized in that said means for supporting (27) is located

on the front side surface of the tape (11), is mounted around the magnetic
head (13) and has the same movement as the magnetic head when the
magnetic head is displaced in said direction transverse to the direction of the
microtracks (2).

10 5. A tape recorder and/or playback device according to either one of the
claims 1 or 2 characterized in that said means for supporting comprise a
plate (30) which is located on the front side surface of the tape (11), said
plate having a slanting opening (32) in a direction transverse to the direction of
the microtracks (2) in which the magnetic head. (31) can slide to address

15 different macrotracks (12), said pressure means (33) being mounted on a
displacing means (36) which allows said pressure means to be displaced in
a way to assure said contact between the microtracks and the active parts
(7) when the magnetic head is moved.

6. A tape recorder and/or playback device according to any one of the claims
20 1 to 5 characterized in that said pressure means comprises a pressure pad
which is made of an elastic medium and a surface of which is used to press
" on said back side surface of the tape.

7. A tape recorder and/or playback cfavice according to any one of the claims .
1 to 5 characterized in that said pressure means comprises a pressure roller

25 which is made of an elastic medium and is mounted on an axis perpendicutar
to the direction of the microtracks, a surface of the pressure roller being
used to press on the back side surface of the tape.
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8. A'tape recorder and/or playback device according to any one of the

cl ai ns 1 to 7 characterized in that said active parts of the nmagnetic
head are used for witing only and that the microtracks are read using
an optical system associated wth said nagnetic head and conprising at

| east a polarized light 5 source, a magneto-optical transducer_and a |inear
optical sensor. ajiny:
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(57) Abstract

The invention relates to a tape recorder and/or
playback device for a multitrack tape. The device
comprises a magnetic head (13) having active parts
for reconding and/or reading microtracks, the active
parts being arranged in a two-dimensional matrix within
a substantlally planar surface of the magnetic head
and pressure means (16) assuring contact between
the microtracks (2) and the active parts by acting
on a back side surface of the tape (11) apposite
to the front side surface the magnetic head is on.
Means for moving allow to position the magnetic head
in front of either one of at least two macrotracks
bundling addressed microtracks. Means for supposting
a portion of the tape susface adjacent to the macrotrack
bundling the addressed microtracks prevent unwanted
tape deformation.
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