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Magnetic-tape apparatus comprising a magnetic-head unit for scanning a magnetic tape.

The invention relates to a magnetic-tape apparatus comprising a magnetic-
head unit for scanning a magnetic tape, which unit is pivotable through 180° between
two scanning positions about a pivotal axis substantially perpendicular to the magnetic
tape being scannéd and which is carried by a head support which is rotatably mounted

5 by means of a mounting device and which is rotatable about the pivotal axis, which
head support has a duct leading to the magnetic-head unit carried by the head support
and to the end of the head support which is remote from the magnetic-head unit, which
duct is traversed by at least a flexible conductor board having conductor tracks
connected to the magnetic-head unit and also leading to a signal processing circuit of the
10  apparatus, which board at its end leading to the signal processing circuit comprises a
connecting portion which is widened relative to the section situated in the duct.

A magnetic-tape apparatus of the type defined in the opening paragraph is

known and is commercially available. In the known apparatus the flexible conductor

I5 board comprises only six adjacent conductor tracks for electrically connecting the
magnetic-head unit to the signal-processing circuit. Owing to the comparatively small
number of conductor tracks these tracks can be comparatively wide, so that
mechanically the conductor tracks are comparatively robust. In its area adjacent the
magnetic-head unit and extending through the duct the flexible conductor board is

0  divided into two conductor board strips by a dividing zone which extends in the same
direction as the duct and whose width is slightly smaller than the diameter of the duct,

- which is of circular cross-section in this case. This ensures that the two conductor board
strips in the duct always have a flat shape, so that the conductor board strips and the
conductor tracks provided on these strips are not mechanically loaded. To pass the

5 flexible conductor board through the duct of the head support, which is necessary
during manufacture of the apparatus, there are two possibilities. With the first
possibility the conductor tracks of the conductor board are first electrically connected to
the magnetic-head unit, which means that subsequently the widened connecting portion
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o+ the flexible conductor board has to be passed through the duct. For this puxpose the
widened connecting portion should be rolled up about a rolling axis extending in the
jongitudinal direction of the duct and should be pushed through the duct in its rolled-up
condition. Both as a result of rolling-up and pushing through of the connecting portion it
is not unlikely, despite the comparatively small number of conductor tracks and the
1 resulting comparatively high mechanical strength of the conductor tracks of the flexible:
' conductor board, that the mechanical loading gives rise to damaging of the conductor
tracks at the location of the connecting portion, which may lead to interruptions in the
ooxiductor tracks. In such cases the entire magnetic-head unit is unserviceable and has to
j0 be removed, which is inconvenient and undesirable. With the second possibility the two
narrow conductor board strips are passed through the duct and subsequently the
conductor tracks of the conductor board are electrically connected to the magnetic-head
unit. However, this is undesirable and problematic in view of a reliable, simple and
' automated electrical connection of the conductor tracks of the flexible conductor board
15 to the magnenc-head unit or to the conupondmg connecnons of the magneuc-head unit.

It is an object of the invention to preclude the above problems and to : r |
' construct a magnetic-tape apparatus of the type defined in the opening paragraph in an
advantageous manner such that before they are passed through the head support the
20  conductor tracks of the flexible conductor board are electrically connected to the
magnetic-head unit and that subsequently the flexible conductor board can be passed
through the head support without the risk of damaging of the conductor tracks of the
conductor board, even if the conductor board comprises a large number of conductor |
: tracks.Tothisendt‘h‘einventionischaracteﬁsedinthattheheadsupporthasatlwt ,
25 one slot which extends at least over the entire length of the duct, extends through the g
hadsupportandtenninamintheduét,saidslotbeingconstructedinsuchamannu .
 that the flexible conductor board can be passed through the slot while its flat shape is
maintained. In a very simple manner it is thus achieved that the entire flexible
~ conductor board and, consequently, also the widened connecting portion of the flexible
30 conductor board can be passed through the head support while its original flat shape is
~ maintained, so that the conductor tracks are not mechanically loaded when the flexible
conductor board is passed through and interruption of the conductor tracks is
substantially excluded. -
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The head support may have two slots which are opposed diametrically
elative to the pivotal axis and which each extend all over the dimension of the head
qupport in the direction of the pivotal axis, and consequently comprises two parts which
are joined after introduction of the flexible conductor board into the duct and which are
peld together by separate connection means. Such a construction has the advantage that
the flexible conductor board can be passed very simply through the head support but in
order to achieve a sufficiently high mechanical stability of the two-part head support
addiﬁonalseparatemeansa:eneededwhichrn'aketheheadsupportandhencethe
magnetic-tape apparatus more complicated and expensive. In a magnetic-tape apparatus
in accordance with the invention, in which the head support comprises a tubular
supporting member which is coaxial with the pivotal axis and which at its end which
faces the mégnetic-head unit changes into a holding member having a larger radial
dimension than the tubular supporting member, it is found to be advantageous if the slot
comprises a first slot portion, which traverses the wall of the tubular supporting
member over its entire length and extends in the direction of the pivotal axis, and a
second slot portion, which partly passes through the holding member, is inclined
relative to the first slot portion and terminates in the first slot portion. In this way it is
achieved that the head support can consist of a single part, which has the advantage of a
high mechanical stability of the head support and enables it to be manufactured cheaply

 using plastics technology, which has the advantage of lower production costs, and that

maddmontothmadvanngestheﬂmbleconductorboatdcanbepassed simply
through the head support.
Wiﬂnsuchamagneuc-tapeapmmsntlsfoundwbeveryadvamageousd

there is provided an end member mounted on the tubular supporting member of the
head support, which ‘end member has a passage for the flexible conductor board, which-
Passag_eextendsinﬂledirecﬁon'ofﬂxepivotalaﬁs,andaslotwhichextendsradiallyof
the pivotal axis from thé outer surface of the end member up to its passage, through
which slot the flexible conductor board can be introduced into the passage, by means of
which end member the first slot portion of the slot in the tubular supporting member
mbeclosedatleastpartly.Inthiswaytheﬂexiblecmducmrboaxdisvuyeffectively
Prevented from sliding out of the duct of the head support by simple means.

| With such a magnetic-tape apparatus it is found to be very advantageous if
the end member comprises a rib which extends radially of the pivotal axis and from the
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~ circumferential surface of this tubular supporting member, at least at the location of the

. comprises a magnetic-head unit for recording and reproduction, which unit is arranged
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duct of the head support into the first slot portion of the slot, which slot portion extends
through the wall of the tubular supporting member, which rib has a rounded free end by
which the circumferential surface of the tubular supporting member is completed to a
circularly cylindrical surface at the location of the first slot portion. In this way it is
achieved that, despite the presence of the slot in the tubular supporting member, the

rib, is a substantially continuous circularly cylindrical surface, which cooperates with a
bore to guarantee a correctly supported head support. _

It is also found to be advantageous if the end member comprises two
mutually parallel guide surfaces for the flexible conductor board, between which guide
surfacumeconductorboardlspassedwm\cleannce. This ensures that the entire part
of the flexible conductor plate which traverses the head snpportxsnottmstedwhen the
magnetic-head unit is pivoted. b

The invention will now be described in more detail on the basis of two
exemplary embodiments which are shown in the drawings but to which the invention is
not limited. : .
 Fig. | is a diagrammatic plan view showing a relevant part of a magnetic-
tape apparatus by means of which a magnetic tape which can be driven in opposite
directions of tape transport can be scanned and which for scanning the magnetic tape

on a rotatable head support and is pivotable through 180° between two scanning
posmons,theumtbemgeonnectedtoasxgnalprocamgarcmtbymeansofaﬂenble
conducmrboa:dpass.e.dmroughaductmﬂleheadmpport. '

Fig. 2 is an enlarged-scale plan view of a part of the apparatus shown in
Fig. 1, comprising the pivotable magnetic-head unit supported by the rotatable head
support, which is rotatably mounted by means of a mounting device of the apparatus.

Fig. 3 shows the same part as Fig. 2 in a sectional view taken on the line
III-IIT in Fig, 2.

'Fig. 4, in the same way as Fig. 3, showstlwmagnenc-headumtshownm
Figs. 1 to 3 together with the magnetic tape scanned by the magnetic-head unit
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Fig. 5 shows the magnetic-head unit shown in Figs. 1 to 3 together with
the flexible conductor board connected to the magnetic-head unit, enlarged about 1.5
.ﬁmes relative to full scale. '

Fig. 6 is a sectional view taken on the line VI-VI in Fig. 3 and to the
same scale as Figs. 2 and 3, showing the head support of the apparatus in Figs. 1 to 3
and a closing member for closing a tubular supporting member of the head support.

Fig. 7 shows the closing membermasecnonalvwwtakenonthehne
vII-VII in Fig. 6.

Fig. 8 in the same way as Fig. 6, showsaheadsupportofamagneuc-

tape apparatus in a second embodiment of the invention.

Fig. 9showstheheadsupportmasecnonalviewtakenonthelinelx-lx

in Fig. 8.

Fig. 1 shows a part of a magnetic-tape apparatus 1 constructed to receive

a cassette 2, which is shown diagrammatically in dash-dot lines in Fig. 1. For this

purpose the apparatus 1 has, for example, a trough-shaped cassette holder, not shown.
The cassette 2 accommodates a magnetic tape 3. The magnetic tape 3 extends from a
first reel hub 4, on which the magnetic tape 3 has been wound to form a tape spool § in
the situation shown, to a second reel hub 9 via a tape guide 6, along a long narrow side
7 of the cassette and vig a further tape guide 8, and can thus be wound between the two
reel hubs 4 and 9. | |
The magnetic-tape apparatus 1 comprises a substantially plate-shaped
chassis 10. Aﬁrstrotatablydnvablewmdmgmandrelll and a second rotatably
dnvablemndxngmndrdlZaremtatablysuppomdonthechamlewmtatetbeﬁm
reelhub4andﬂ1eseeondreelhub9respecuvely A first capstan 13 and a second
capstan 14 are also rotatably supported on the chassis 10. Each of the two capstans 13

~ and 14 is rotationally locked to one of two flywheels 15 and 16. A belt 17, which is

guided on a pulley 18, is wrapped oppositely around part of the circumferential surfaces
of the two flywheels 15 and 16. The pulley 18 can be driven with a constant speed by a

- motor 19 secured to the chassis 10 in an anticlockwise direction as viewed in Fig. 1.

The second winding mandrel 12 can be driven by the first capstan 13 and the first
Windingmandrelcanl_)edﬁvenbytheseoondcapmn14inknownmannerbymeansof
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5 selectively activated intermediate drive mechanism, which comprises for example a
plurality of drive wheels and a friction coupling to compensate for differences in speed.
The apparatus 1 furthercompnsuamounnngplate%whlchmgmdedon
the chassis 10 by means of three pin-siot joints 20, 21 and 22 so as to be movable

perpendicularly to the long narrow side 7 of the cassette. Such a mounting plate is often -

also referred to as a head support. The mounting plate 23 carries a first pressure roller
24 and a second pressure roller 25, which are pivotably supported on the mounting plate
23 by means of levers, not shown, and which can be applied selectively in resilient

engagementmthoneofﬂletwoeapsmu 13 and 14, the magnetic tape 3 being situated |

betweenﬂ:erelevanteapstanandﬂxerelevantpressureroller Intluswaythemagneuc
tape 3 can be driven with a constant tape speed by means of a rotatably driven capstan
against which the magnetic tape is pressed by the associated pressure roller. In a
»normal forward® mode the first pressure roller 24 is pressed against the first capstan
13, as is shown in Fig. 1. The motor 19 then drives the first capstan 13 with a constant

 speed in the anti-clockwise direction viewed in Fig. 1, 5o that the magnetic tape 3 is

driven in the tape transport direction indicated by an arrow 26. The magnetic tape 3 is
then wound onto the second reel hub 9, which is driven by the second winding mandrel
12. In a "normal reverse" mode, also referred to as "reverse® mode the second pressure
roller 25 is pressed against the second capstan 14, the motor 19 driving the second

~ capstan 14 in the clockwise direction viewed in Fig. 1, so that the magnetic tape 3 is

driven in the tape transport direction indicated by an arrow 27. The magnetic tape 3 is
then wound onto the first reel hub 4 driven by the first capstan 11.

The mounting plate 23 of the magnetic-tape apparatus 1 further carries a
magnetic-head unit 28 for recording and reproducing information signals, for example
audio signals. The niagnetic-head unit 28 is mounted in a metal housing 29 in a manner
not shown, which housing comprises a fork-shaped tape guide 30 and 31 situated at
opposite sides of the magnetic-head unit 28. The magnetic-head unit 28 is pivotable
through 180° between two scanning positions about a pivotal axis 32 which extends
pemdmﬂaﬂymthelongnanownde7ofthemse&andpexpend1cuhrlytothe
magneucnpe:ibemgswmed one of said scanning positions being shown in Figs. 1 to
4. Eachmnmngpouuoncompondstooneofthetwoopposuetape-mspon
directions 26 and 27. In each scanning position the magnetic-head unit 28 scans a track
area of the magnetic tape 3 by means of magnet-core systems 33, 34 and 35, shown
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jiagrammaticaily in Fig. 4, which are disposed eccentrically of the pivotal axis 32 of
the magnetic-head unit 28. The magnet-core systems 33 comprise two magnet cores
which are juxtaposed in the track-width direction and which are constructed for the
reproduction of stereophonically recorded audio signals in analog form. The magnet-
core system 34 comprises nine magnetic cores which are juxtaposed in the track-width
direction and which are constructed for recording audio signals in digital form. The
magnet-core system 35 also comprises nine magnetic cores which are juxtaposed in the
track-width direction and which are constructed for the reproduction of audio signals in
digital form.

~ In Figs. 3 and 4 the two track areas of the magnetic tape 3 bear the
reference numerals 36 and 37. In the situation shown in Figs. 2 and 3 the magnetic tape
3 is driven in the tape-transport direction 26 and the magnetic-head unit 28 consequently
occupies the scanning position in which it scans the track area 36 by means of its
magnet-core system 33 and the track area 37 by means of its two magnet-core systems
34 and 35. When the magnetic tape 3 is driven in the opposite tape-transport direction

- 27 the magnetic-head unit 28 occupies the reversed other scanning position in which it

scans the track area 37 by means of its magnet-core system 33 and the track area 36 by
means of its two magnet-core systems 34 and 35. Fig. 2 shows two tape guides 38 and
39 at the cassette side in dash-dot lines, ivhich tape guides provide the necessary contact
of the magnetic tape 3 with the magnetic-head unit 28.
Themgneuc-headuthSmwnedbyahudsupportwwhmhls
pivotable about the pivotal axis 32. To hold the magnetic-head unit 28 the head support

40 comprises a holding member in the form of a cylindrical supporting disc 41 having
~ an outer cylindrical surface 42. Two block-shaped projections 44 and 45, which are
: mtegmlmmmesuppomngdmn pro;ectfromaradnalsurfacent‘."ofmedlscﬂm

the direction of the pivotal axis 32. A plate 46 is secured to these two projections 44

'and45bymeansoftwoscrews47md48.1hehousin329ofthemagneﬁc-headunit28

is connected to the plate 46.

On the mounting plate 23 memagnenc-tapeappanms 1 has a mounting
device 49 with a mounting recess 50 for rotatably mounting the head support 40. The
mounting device 49 is partly constituted by the mounting plate 23 itself and by a
substantially disc-shaped bearing member 51. At the location of its radial surface 52
facing the magnetic-head unit 28 the bearing member 51 has two ridges 53 and 54
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which are mirror-inverted relative to one another and which have end portions which
are inclined towards one another at their ends which are remote from the mounting plate
73, The portions of the two ridges 53 and 54 which extend perpendicularly to the
mounting plate 23 each comprise a straight bead 55 and 56 respectively of substantially
semicircular cross-section whose semicircular bounding walls 57 and 58, which extend
perpendicularly to the two tape-transport directions 26 and 27, bound the mounting
recess 50 in which the supporting disc 41 is rotatably mounted. Two further bounding
walls 59 and 60 of the mounting recess 50 are defined by the inclined end portions of
the ridges 53 and 54. A further bounding wall 61 of the mounting recess 50 is formed
by a part of the wall of mounting plate 23 which faces the magnetic-head unit 28. This
pounding wall 61 of the mounting recess 50 extends in the same direction as the two
tape-transport directions 26 and 27. With its supporting disc 41 the head support 40 is
rotatable with clearance in the mounting recess S0 bounded by said bounding walls 57,
58, 59, 60 and 61. In practice this clearance is approximately one tenth of a millimetre.
As can be seen in Fig. 3, the mounting recess 50 of the mounting device 49 has areas
62, 63, 64, 65 and 66 where the supporting disc 41 of the head support 40 is free, so
that in a cross-sectional view of the mounting recess 50 the supporting disc 41 of the
head support 40 is only in point contact with the mounting recess at predetermined
contact points, as will be explained hereinafter. In order to limit axial movement of the
head support 40 its supporting disc 41 cooperates with a rib 67 which projects from the
mounting plate 23, via which rib the supporting disc 41 is pressed in the direction of the

 pivotal axis 32 when the head support 40 is inserted into the mounting device 49.

At the radial surface 68 of the supporting disc 41 which is remote from
the magnetic-head unit 28 the head support 40 comprises a first positioning cylinder 69
which is coaxial and Yitegral with said disc. A toothed wheel 70 is coaxial and integral
with said first positioning cylinder 69. A second positioning cylinder 71 of smaller
dlameterxscoamalandmﬁegmlwxﬂlmetooﬂledwheelm A bore 72 extends through
the supporting disc 41, the first positioning cylinder 69, the toothed wheel 70 and the
second positioning cylinder 71, and in the supporting disc 41 it flares towards the
magnetic-head unit 28. The bore 72 forms a duct leading to the magnetic-head unit 28
and o the end 73 of the hedd support 40 which is remote from the magnetic-head unit
28, electrical leads to the magnetic-head unit 28 being passed through the bore, as will
be described in more detail hereinafter. The first positioning cylinder 69, the toothed
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wheel 70 and the second positioning cylinder 71, which are all traversed by the bore
72, together constitute a tubular supporting member 74 which, in addition to the
supporting disc 41, Ihas been provided for rotatably mounting the head support 40.

As mentioned hereinbefore, the magnetic-head unit 28 is pivotable through
180° between two scanning positions. Consequently, the head support 40 is also
rotatable through 180° between two operating positions. These two opérating positions
are defined by means of two adjustable positioning screws 75 and 76, whose free ends
depending on the operating position of the head support 40 engage with a positioning
projection 77 which projects radially from the first positioning cylinder 77, as is shown
g in Figs. 2 and 3 for the operating position of the head support 40 which corresponds to
the "normal forward" mode. The positioning screws 75 and 76 are each fitted in a
plate-shaped projection 78 and 79 of the bearing member 51. The two projections 78
and 79 of the bearing member S1 project from the radial surface 80 which is remote
from the magnetic-head unit 28 towards the pivotal axis 32.

*5 - In order to reverse the magnetic-head unit 28 and the head support 40 the
apparatuscompnmanactuaungdevxceslforﬂieheadsupportw which device is
shown in Fig. 1. The actuating device 81 comprises a toothed wheel 82 which can be
driven in opposite directions of rotation by means of a motor, in a manner not shown.
The toothed wheel 82 meshes with a toothed rack 83 which is guided to be movable in
fo its axial direction between two stops 84 and 85, shown diagrammatically. A leg spring
87 is fitted around a pin 86 projecting from the toothed rack 83 and has two legs 88 and
89 between which a pin 90 projecting from the rack 83 extends, thereby defining the
_ position of the leg spring 87. The two legs 88 and 89 of the leg spring 87 tend to move
mwardsonemothq.Aﬁn&erpinMexmdsbetweenﬂletwolegsSSandwofﬂw
b leg spring 87 and is connected to a toothed rack 92 which is guided on the mounting
plate 23 50 as to be movable in its longitudinal direction. The toothed rack 92 is in
mesh with the toothed wheel 70 of the head support 40.

 Inknown manner, reversal of the magnetic-head unit 28 is possible only if
themagneuc-headumt28hasbeenmovedsofaroutofﬂlescanmngpomuonshownm
P Fig. lmtheduecnonmdlcatedbythearrow%thatxthasbemwnhdrawnfmmthe
cassette 2. This movement of the magnetic-head unit 28 is obtained by moving the
mounting plate 23 in the direction indicated by the arrow 93, as is shown in dash-dot
linesinFig.lforapartofthemounﬁngplate23'andtheendofthetoothgdrack92
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carrying the pin 91. As is illustrated by the dash-dot lines the pin 91 is also situated
between the two legs 88 and 89 of the leg spring 87 when the mounting plate 23 has
been moved, thereby guaranteeing that in this position of the mounting plate 23 force is
transmitted from the motor-driven toothed wheel 82 and the toothed rack 83 to the pin
5 | 91 vig the leg spring 87 and consequently to the toothed rack 92, the toothed wheel 70
and the head support 40. Therefore, before the magnetic-head unit 28 is reversed, the
mounting plate 23 is moved in the direction indicated by the arrow 93 and after the
 reversal of the magnetic-head unit 28 the mounting plate 23 is moved back in a
direction opposite to that indicated by the arrow 93. How this movement of the
0 mounting plate 23 is effected is not relevant to the present invention and is therefore not
indicated.

For additionally positioning the head support 40 in its two operating

positions this support is integral with the first coaxial positioning cylinder 69 and the
- second coaxial positioning cylinder 71. For the cooperation with the first positioning
5  cylinder 69 there are provided two positioning ribs 94 and 95 which have substantially
semcucularmss—secﬂonshapumdex&mdpetpmdxcﬂnﬂywmetwotap&uampon
directions 26 and 27. The two positioning ribs 94 and 95 are each arranged on one of
two blocks 96 and 97 which project from the plate-shaped projections 78 and 79 of the
baringmemberSlwwardsmemounﬁngplateZB.Thesecondcoaxialposiﬁoning
b cylinder 71 extends through an opening 98 in a positioning plate 99 which projects
perpendicularly from the mounting plate 23. At its end which is remote from the
‘mounting plate 23 the opening 98 in the positioning plate 99 is closed by a member 100
which is secured to the positioning plate 99 by two laterally projecting pins 101 and 102
pressed into corresponding bores in the positioning plate 99.
s " 'The reVersal of the magnetic-head unit 28 is described below. It is
assumed that the magnetic-head unit 28 is in the scanning position not shown in Figs. 1
" to 3, in which the magnet-core system scans the track area 37 and the two magnet-core
systems 34 and 35 scan the track area 36, the toothed rack 83 then being in the position

indicated by the dash-dot line shown in Fig. 1, in which it abuts against the stop 85.
‘0 ‘The mounting plate 23 is first moved in the direction indicated by the arrow 93, so that
the magnetic-head unit 28 is withdrawn from the cassette 2. Subsequently, the toothed
wheel 82 is driven clockwise in Fig. 1, causing the toothed rack 83 to be moved into its
position shown in solid lines in Fig. 1, in which position it abuts against the stop 84.
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The pin 91 is then moved by means of the leg spring87viaxtsleg 89, causing the leg
spring 87 to be tensioned and the toothed rack 92 to be moved in the direction indicated
bythearrow103.Asamultofﬂiis,thetooﬂledwheelmisrotatedanﬁ-clockwiseas
viewed in Fig. 3. In this way the head support 40 is also rotated anti-clockwise until the
positioning projection 77 abuts against the free end of the positioning screw 76. Whea
this is the case the head support 40 has reached its operating position in which the
magnetic-head unit 28 occupies the scanning position in which it can scan the track area
36 by means of its magnet-core system 33 and the track area 37 by means of its two
magnet-core systems 34 and 35. Subsequently, the mounting plate 23 is moved back in
a direction opposite to that indicated by the arrow 93, the magnetic-head unit 28 again
being applied to the cassette 2 to scan the magnetic tape 3. This operating position is
illustrated in Figs. 1 to 4.

Intheopemnngposmonmusu'atedmﬁgs 1 to 4 the leg 89 of the leg
spring 87, which acts upon the toothed rack 83, continually exerts a force on the
toothed rack 92 via the pin 91, as a result of which the toothed rack 92 is urged in the
direcﬁonindicaﬁedbyttlearrowlOS.Thus,thelegsptinngormsaloadingmmns
which in the present operating position of the head support 40 continually urges the
toothed rack 92 in the direction indicated by the arrow 103. As a result of this load
exerted by the leg spring 87 the toothed rack 92 continually exerts a force on the
toothed wheel 70. This force causes the positioning projection 77 to be pressed against

- the free end of the positioning screw 76. Moreover, this force presses theﬁrst '

positioning cylinder 69 against the positioning rib 94 on the block 96. Said force also
presses the second positioning cylinder 71 against that bounding wall 104 of the opening
98 in the positioning plate 99, which wall faces the mounting plate 23. Since the
positioning projection 77 is pressed against the free end of the positioning screw 76 by
means of the toothed rack 92 a torque acting on the head support 40 is produced and
presses the supporting disc 41 of the head support 40 with its surface 42 against the

‘bounding wall 61 of the mounﬁngrécessso_formedinmemounﬁngplateﬁ,the

supporting disc 41 of the head support 40 and the bounding wall 61 of the mounting
recess 50 of the mounting device 49 being in engagement with one another at a contact
area 105 which is point-shaped in a cross-sectional view of the mounting recess S0.
Since the first positioning cylinder 69 is pressed against the positioning rib 94 on the
block96bymeanséfﬂletooﬂxedmck%aﬁuﬂxermrqueacﬁngontheheadsupponm '
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- 42 against the bounding wall 58 of the bead 56, the supporting disc 41 of the head
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support 40 and the bounding wall 58 of the bead 56 being in engagement with one
another at a contact area 106 which is also point-shaped in a cross-sectional view of the
mounting recess 50.

The operating position of the head supportlsthusdeﬁnedexactlymthe
manner described above. In this operating posmon the surface 42 of the supporting disc
41 of the head support 40 is pressed only against the two above-mentioned contact areas
105 and 106. Since the head support 40 is in engagement with the cross-sectionally

- point-shaped bearing areas 105 and 106 each time that it is rotated into this operating

position it is guaranteed that the head support 40 always assumes the operating positioil
defined by the two contact areas 105 and 106 in an unambiguously reproducible
manner. Thus, it is achieved that the magnetic-head unit 28 carried by the head support

- 40 is always set to the same scanning position in an unambiguously reproducible

manner, thereby guaranteeing that a correct scanning perfomance of the magnetic-head
unit 28 is maintained.
As can be seen in Figs. Zand4themagnetxctape3movupastthe

'magnetic-head unit 28 in the tape-transport direction 26 in the shown operating position

of the head support 40. The magnetic tape 3 then exerts a frictional force on the .
magneﬁ&headunitZS.Thisﬁicﬁonﬂfomextendsinﬂtehp&tanspoﬂdkwﬁmZ&
and, vig the magnetic-head unit 28, it produces a torque which acts upon the head
support 40 and which assists the leg spring 87 in pressing the supporting disc 41 of the
head support 40 against the contact area 106 in the mounting recess 50. This ensures
thatevuifalargeﬁicﬁonalforceisexertedonthemagnetic—headunitzsmisuﬁitzs
remamsmnsscannmgposmon '
Inﬂwoperanngponhonof&eheadsupportﬂwhmhxsreversedrelanve
to that described above and which is not shown in Figures 1 to 4, the leg spring 87
forming the loading means always subjects the toothed rack 92 to a force opposite to the
direction indicated by the arrow 103. As a result of this, the toothed rack 70 always
exerts a force on the toothed wheel 70 of the head support 40, by which the positioning
projection 77 is pressed against the free end of the other positioning screw 75, the first
positioning cylinder 69 is pressed against the other positioning rib 95 on the block 97,
and the second positioning cylinder 71 is pressed against the bounding wall 104 of the
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opening 98 in the positioning plate 9. Moreover, the supporting disc 41 of the head

support 40 is then pressed against the bounding wall bounding wall 61 of the mountinﬁ
recess 50 and against the bounding wall 57 of the other bead 55 in the mounting recess
50, the supporting disc 41 of the head support 40 again being in engagement only with

- two predetermined cross-sectionally point-shaped contact areas on the mounting device

49, i.e. at the contact area 105 and at a further contact area 107 on the bounding wall

57 of the bead 55, so that also in this operating position of the head support 40 the

magnetic-head unit 28 always occupi& the same scanning position, thereby guaranteeing
a correct scanning by the magnetic-head unit 28. As already stated, the magnetic-head
unit 28 has three magnet-core systems 33, 34 and 35, which serve for scanning two
track areas 36 and 37. The electrical coils of these magnet-core systems 33, 34 and 35
are connected to a signal processing circuit 108, shown diagrammatically in Fig. 1, via

" electrical leads. The electrical leads are constituted by a flexible conductor board 109,

which is shown diagrammatically in Figs. 1 to 3 and realistically in Fig. 5.

As can be seen in Fig. 5 the flexible conductor board 109 comprises a
connecting portion 110 connected to the magnetic-head unit 28. Adjacent this connecting
portion 110 a dividing zone 111 divides the flexible conductor board in its longitudinal
direction into two conductor board sections 112 and 113. The width of these conductor
board sections 112 and 113 is slightly smaller than the diameter of the bore 72 through
the tubular supporting member 74 of the head support 40. At the ends 114 and 115 of
its two conductor board sections 112 and 113 leading to the signal processing circuit
108 the flexible conductor board 109 has connecting portions 116 and 117 which are
widened in comparison with the conductor board sections 112 and 113 which are
disposed in the duct 72 in the assembled condition. In the two connecting portions 116
and 117 the conductor tracks have a larger width than in the two conductor board
sections 112 and 113. This larger width of the conductor tracks is necessary because the
widened connecting portions 116 and 117 are adapted to cooperate with so-called
printed-circuit connectors viz which the electrical connection between the conductor
tracks of the flexible conductor board 109 and the signal processing circuit 108 is made.
In order to guarantee a correct insertion of the widened connecting portions 116 and
117 into the printed-circuit connectors 118 and 119 shown diagrammatically in Fig. 1,
the widened connecting portions 116 and 117 are additionally stiffened so that they can
bend only to a very limited extent, Each of the two connecting portions 116 and 117




(0

I‘\
- This Sheet Has Been R

Wi

and each conductor board section 112 and 113 connectedtothempecuveconnecnng
portion comprises fifteen conductor tracks.

During assembly of the magnetic-tape apparatus 1 the ﬂexlble conductor
boaxd 109, which is connected dxrectly to the magnetic-head unit 28 in the housing 29
by means of its connecting portion 110, must be passed through the head support 40.
For this purpose the head support 40 has a slot 120 which extends over the full length
of the duct 72 and which passes through the head support 40 radially of the pivotal axis
32 and terminates in the duct 72, the slot being constructed in such way that the flexible
conductor board 109 can be passed through the slot 120 while maintaining its flat shape.

As can be seen in Fig. 6, the slot 120 comprises a first slot portion 122,
which traverses the wall 121 of the tubular supporting member 74 over its entire length
and extends in the direction of the pivotal axis 32, and a second slot portion 123, which
partly passes through the supporting disc 41 forming the holding member for holding
the magnetic-head unit 128, which second slot portion 123 is inclined relative to the
first slot portion 122 and terminates in the first slot portion 122.

As can also be seen in Fig. 6, the duct 72 in the form of a bore has a
diameter d. Without special steps each of the two widened connecting portions 116 and
117 of the flexible conductor board 109 would have to be rolled up to allow the passage
of the flexible conductor board 109 through this duct 72, which is not practical because
the connecting portions 116 and 117 have been stiffened and this would lead to breaking
of the conductor tracks. By providing the slot 120 of a construction as shown in solid
lines in Fig. 6, a flexible conductor board whose width is slightly smaller than the
radial dimension D of the slot 120, which dimension D is substantially larger than the

diameter d of the duct 72, can be passed through this slot 120 in the direction of the

pivotal axis 32 without having to change the original flat shape of the flexible conductor
board. In the present embodiment, in which the flexible conductor board 109 has two
conductor board sections 112 and 113 which each change into a widened connecting
portion 116 and 117 respectively, the sections 112, 113 and the connecting portions
116, 117areau'angedw1ththe1rmamsurfacuadjaeenteachother after which they are
passedthroughtheslotlzo

In Fig. 6aductofasecondeonstructlonxsshownmdash-dothna the -
ductcompnnngtwotaperedpammxtsamfacmgmemagnenc-headumt This
construction of the duct enables an even wider flexible conductor board, whose width
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corresponds substantially to the value D1, to be passed through the slot 120 in the
direction indicated by the arrow 124.

By providing the slot 120 it is achieved in a very simple manner that the
entire.flexible conductor board 109 and consequently also the widened connecting
portions 116 and 117 of the flexible conductor board 109 can be passed through the
head support 40 with their original flat shape, so that when the flexible conductor board
109 is passed through the conductor tracks on this board 109 are not subjected to any
mechanical loads and consequently damaging of these conductor tracks or an |
interruption of these éonductor tracks is excluded. Moreover, this yields the advantage
that the flexible conductor board 109 can already be connected to the magnetic-head unit
28 with its connecting portion 110 before it is passed through the head support 40. This
is very advantageous because in the present case, in which the connecting porion 110
has thirty conductor tracks in total, these tracks are very narrow, which narrow

conductor tracks can only be connected to the corresponding terminals of the magnetic-

head unit by a very expensive and intricate method, which requires the use of a separate
device by means of which the flexible conductor board is also connected to the
magnetic-head unit in the course of the production of the entire magnetic-head unit.

As is apparent from Figs. 1, 2, 3 and 6 the magnetic tape apparatus 1
comprises an end member 125 mounted on the tubular supporting member 74 of the
head support 40. As is shown in particular in Fig. 7 the end member 125 has a passage
126 for the flexible conductor board 109, i.e. for the two sections 112 and 113 of the
flexible conductor board 109, which passage extends in the direction of the pivotal axis
32. The end member 125 further has a slot 128 which extends radially of the axis 32

‘from the outer surface 127 of the end member 125 up to its passage 126. The flexible

conductor board 189, i.e. its conductor board sections 112 and 113, can be passed
through the slot 128 into the passage 126 of the end member 125. During assembly of
the apparatus 1 the flexible conductor board 109 is first passed through the slot 120 in
the head support 40, after which the conductor board sections 112 and 113 are situated
in the bore 72 of the supporting member 74. Subsequently, the end member 125 is slid
onto the conductorboard sections 112 and 113 with its slot 128 until the conductor
board sections 112 and 113 are situated in the passage 126. Aﬁettlustheendmember

'12513_shd_1nthedxrecuonofthepwotalax1332 onto the tubular supporting member

74, i.e. onto the second positioning cylinder 71 thereof. For this purpose the end
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member 125 comprises a substantially cylind_tical portion 129, which is inserted into the
bore 72 in the second positioning cylinder 71. The passage 126 of the end member 125
is situated in this cylindrical portion 129. The cylindrical portion 129 of the end _
member 125 is integrally connected to a hollow cylindrical portion of the end member
125 via a disc-shaped portion 130 of the end member 125. By means of this end

PHO 91.512

. member 125 the first slot portion 122 of the slot 120, formed in the tubular supporting

member 74 of the head support 40, can be closed partly, which ensures that the
conductor board sections 112 and 113 cannot inadvertently slide out of the duct 72.

The end member 125 further comprises a rib 132 which extends radially
of the pivotal axis 32. The rib 132 extends from the duct 72 in the head support 40 into
the first slot portion 122 of the slot 120 which extends through the wall 121 of the
tubular supporting member 74. The rib 132 has a rounded free end 133 by which the
circumferential surface 134 of the tubular supporting member 74, i.e. of the second
positioning cylinder 71 is completed to a circularly cylindrical surface at the location of
the first slot portion 122. In this way it is achieved that in spite of the presence of the
slot 120 in the tubular supporting member 74 the circumferential surface of this member
74, at least at the location of the rib 132, is a substantially continuous circularly
cylindrical surface, which in conjunction with the opening 98 in the positioning plate 99
guarantees a correct mounting of the head support 40. |

In the present case the rib 132 extends up to the disc-shaped portion 130
of the end member 125 and its portion between the cylindrical portion 129 and the ]
hollow cylindrical portion 131 is widened to interconnect the cylindrical portion 129 and
the hollow cylindrical portion 131, which improves the overan mbxhty of theend
member 125.

As appéars in particular from Fig. 7, the end member 125 comprises two
mutually parallel guide surfaces 135 and 136 for the conductor board 109, i.e. for the

- conductor board sections 112 and 113, at the location of the passage 126 for the flexible

conductor board 109, between which guide surfaces the conductor board 109, i.e. its
conductor board sections 112 and 113, is passed with clearance. Thus, at the location
where it traverses the head support the flexible conductor board 109 is protected simply
against twisting when the magnetic-head unit 28 is pivoted about the pivotal axis 28.

| Figures 8 and 9 show a head support 40 of a magnetic-tape apparatus in
accordance with a second embodiment of the invention. This head support 40 has two
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slots 137 and 138 which are diametrically opposed relative to the pivotal axis 32 and
which each extend in the same direction a3 the pivotal axis 32 over the whole dimension
of the head support 40. The head support 40 thus comprises two parts 139 and 140
which are separated from one another by the slots 137 and 138. For the passage of the
conductor board sections 112 and 113 through the duct 72 of this head support 40 the
two parts 139 and 140 of the head support 40 are separated from one another, after
which the conductor board sections 112 and 113 are placed in the duct 72.
Subsequently, the two parts 139 and 140 are reassembled to form the head support 40.
To hold the two parts 139 and 140 together a ring 141 and a ring 142 are respectively
slid onto the supporting disc 41 and onto the second positioning cylinder 71 of the

‘tubular supporting member 74 in the direction of the pivotal axis 32. The principal

advantage of the head support 40.as shown in Figs. 8 and 9 resides in the fact that in
this case a flexible conductor board can be mounted in a very simple way and that the
widened connecting portions of the flexible conductor board can have an arbitrary
width. _ :
~ In the head support 40 shown in Figs. 8 and 9 the supporting disc 41 has
two bores 143 and 144 into which two fixing screws can be fitted to secure a suitably
constructed magnetic-head unit to the supporting disc 41.
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1. A magnetic-tape apparatus (1) comprising a magnetic-head unit (28) for
scanning a magnetic tape (3), which unit is pivotable through 180° between two
scanning positions about a pivotal axis (32) substantially perpendicular to the magnetic
tape (3) being scanned and which is carried by a head support (40) which is rotatably
s mounted by means of a mounting device (49) and which is rotatable about the pivotal
" axis (32), which head support has a duct (72) leading to the magnetic-head unit (28)
carried by the head support (40) and to the end (73) of the head support (40) which is
remote from the magnetic-head unit (28), which duct is traversed by at least a _flexible
conductor board (109) having conductor tracks connected o the magnetic-head unit (28)
L, and also leading 10 a signal processing circuit (108) of the apparatus (1), which board at
its end (114, 115) leading to the signal processing circuit (108) comprises a connecting
portion (116, 117) which is widened relative to the section (112, 113) situated in the
duct (72), characterised in that the head support (40) has at least one slot (120; 137,
~ 138) which extends at least over the entire length of the duct (72), extends through the
5 head support (40) and terminates in the duct (72), said slot being constructed in such a
manner that the flexible conductor board (109) can be passed through the slot (120;
137, 138) while its flat shape is maintained. |
2. Amagneuctapeappamtmasclamedmcwml mwhxchthehud |
support (40) comprises a tubular supporting membet (74) which is coaxial with the
) pivotal axis (32) and Which at its end (43) which faces the magnetic-head unit (28)
changes into a holding member (41) having a larger radial dimension than the tubular
" supporting member (74), characterised in that the slot (120) comprises a first slot
portion (122), which traverses the wall (121) of the tubular supporting member (74)
over its entire length and extends in the direction of the pivotal axis (32), and a second
B slot portion (123), which partly passes through the holding member (41), is inclined
relative to the first slot portion (122) and terminates in the first slot portion (122) (Fig.
6). ' '

4
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3. 'AmagneﬁcaﬁpeapparatusasclaimedinClaimz,charactedsedinﬂlat

tere is provided an end member (125) mounted on the tubular supporting member (74)
of the head support (40), which end member has a passage (126) for the flexible
conductor board (109), which passage extends in the direction of the pivotal axis (32),
and a slot (128) which extends radially of the pivotal axis (32) from the outer surface
(127) of the end member (125) up to its passage (126), through which slot (128) the
flexible conductor board (109) can be introduced into the passage (126), by means of
which end member the first slot portion (122) of the slot (120) in the tubular supporting
member (74) can be closed at least partly (Figs. 6, 7).
4. ' Amagnenc-tapeappmnuasclmmedmCImmS characterised in that the
end member (125) comprises a rib (132) which extends radially of the pivotal axis (32)
and from the duct (72) of the head support (40) into the first slot portion (122) of the
slot (120), which slot portion extends through the wail (121) of the tubular supporting
member (74), which rib has a rounded free end (133) by which the circumferential
surface (134) of the tubular supporting member (74) is completed to a circularly
cylindrical surface at the location of the first slot portion (122) (Figs. 6, 7).

S. A magnetic-tape apparatus as claimed in Claim 3 or 4, characterised in

that the end member (125) comprises two mutually parallel guide surfaces (135, 136)
for the flexible conductor board (109), between which _guide surfaces the conductor
board (109) is passed with clearance (Fig. 7).
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