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corders today" of S. Davis, Computer Design, vol. 12, no. 1, January 1973,
pages 59-71, Concord This invention relates to a magnetic head unit   (USA)
describes a magnetic tape apparatus pro- for use in a magnetic-tape
apparatus for           vided with a magnetic-head unit of the above
recording and/or reproducing signals on and/or    5    kind, which includes
two tape guides, mounted from a magnetic tape contained in a cassette
separatively at some distance from the magnetic which comprises a housing
having an aperture in    head on the head plate on opposite sides of the
the front side, said housing further having two    head and provided with
reference surfaces for guide elements comprising guide surfaces and
holding the tape in its reference position in located adjacent opposite
sides of the aperture,   10   relation to the head. Above the tape guides
the apparatus having means for transporting the    control means are
provided, constituted by spring magnetic tape in a given direction past
said       loaded pressure plates, urging against the lateral aperture in
the operation of the apparatus, the    edge of the tape. Although the
position of the tape magnetic head unit comprising
guides in relation to the head plate can be -a magnetic head having a front
surface,  15   accurate, a special azimuth adjustment of the which
comprises a convexly curved head face in     magnetic head is required
during manufacturing which a head gap terrminates and across which,    OF
THE apparatus. This adjustmentis complex - when  the head face has-entered
the aperture of the anically in view of the tolerances-between--------- the
cassette-housing, the magnetic tape is trans-  the tape guides and the head
plate and the ported in the operation of the apparatus,    20   magnetic
head and the head plate respectively. - two tape guides comprising guide
surfaces        It is known from US-A-4.193.103 to provide and disposed on
opposite sides of the head gap, a  the front surface of a magnetic head
with two plane tangential to the head face at the head gap  curved guide
surfaces, guiding the tape at both being located forwardly with respect to
a plane    sides of the head gap. A special pressure pad of tangential to
the guide surfaces of both tape 25.  the cassette urges the tape against
the guide guides,                                            surfaces. -two
height limiters each adjoining an end of     It is an object of the
invention to provide a the guide surface of a respective one of the tape
magnetic head unit which is passively capable of . guides and. each having
a height-limiting surface _     effectively eliminating the most frequency
occur- arranged to limit in the operation of the apparatus   30   ring
azimuth errors in a magnetic-tape cassette movement of the tape in at least
one direction     apparatus and which can be mounted onto the transverse to
the direction of transport of the tape  apparatus without further
adjustment. and parallel to said plane tangential to the head    According
to the invention the two tape guides face,
and the two -height limiters are-located adjacent --------- -control means
for keeping an edge of the   3s   the head face of said magnetic head unit,
so as to tape constantly in contact with said height-limit-   be capable of
entering the aperture of the cassette ing surfaces in the operation of the
apparatus.          with- said head face, said tape guides have con- In a
magnetic-tape apparatus provided with a     vexly curved guide surfaces and
are so arranged magnetic-head -unit of this kind the tape path is
that; when entered the aperture  of the-cassette, partly defined by
elements on the apparatus and   .40   the top tape guides are located
between said partly by tape guide elements arranged in the      guide
elements of the cassette and said plane magnetic-tape cassette, housing the
tape. These  tangential to the guide surfaces of the tape guides tape guide
elements, which are generally mass-     lies between said plane tangential
to the head manufactured from a plastic material, are subject  face and a
plane tangential to the guide surfaces to fairly large tolerances. In
practice it is mainly   45   of the guide elements at a position such that
the these tolerances which give rise to so-called      tape travels along
an arcuate path on the guide azimuth  errors  in  magnetic-tape  cassette
surfaces of the tape guides and is held taut at apparatuses, that is errors
which occur because    these guide surfaces, the magnetic head is per- the
head-gap position deviates from a purely       manently connected to said
magnetic head unit, perpendicular position to the longitudinal edge of   50
such that a plane through the head gap, which the magnetic tape.. For
example during stereo      plane is perpendicular to said plane tangential
to reproduction a deviation of 20 minutes may give    the head face,
extends perpendicular to a con- rise to a loss of 10 dB at a frequency of
10 kHz.  necting line, interconnecting the height limiting This is
particularly  undesirable when  pre-       surfaces at the points adjoining
the respective recorded  magnetic-tape  cassettes, so-called   55   guide
surfaces of the tape guides. music cassettes, are played back.
In the magnetic-head unit in accordance with In order to solve this problem
it has been       the invention by means of the control means it is
proposed to utilize control systems which, for     ensured that the lateral
edge of the tape is example by means of piezo-electric elements,
constantly in contact with the two height limiting constantly influence the
position of the magnetic   so   surfaces of the head unit, whereas the
convexly head so as to cancel any azimuth errors. Such      curved guide
surface of each tape guide of the control systems cause the apparatus to be
very     head unit, keeping the tape taut, precludes curling : expensive
and in fact do not provide a satisfactory  of the tape edge as a result of
the contact with the general solution.
height limiters. As during manufacture of the The article "Digital cassette
and cartridge re-   as   magnetic head unit care is taken that the connect-
2   



3                  0 063 398                       4 ing line between the
height limiting surfaces     to the associated cylindrical body. In this
way is is extends perpendicularly to the plane through the   possible to
ensure that the connecting line be- head gap, a head unit with an
inherently correct  tween the two height limiters extends purely azimuth
position is obtained. As after the adjust-  perpendicularly to the plan
through the head gap ment the magnetic head is permanently con-    5    by
adjusting the guide element. nected to the head unit, the correct position
of the  A further preferred embodiment of a magnetic- head in the head unit
is guaranteed. The advan-    head unit in accordance with the invention in
tage of this correct azimuth position is that during  which the apparatus
has a head plate to which the manufacture of the apparatus no further
adjust-    head unit is to be secured, is characterized in that ment of the
head unit is required. Moreover, this   10  the magnetic head unit includes
a mounting plate has the advantage that in the case of subsequent
arranged adjacent the lower surface of the mag- replacement of the head
unit no azimuth adjust-    netic head, which surface extends substantially
ment is required, which may render such a repair   parallel to the
direction of tape transport, by said substantially cheaper.
mounting plate the magnetic head unit is capable The magnetic head unit in
accordance with the   15  to be secured to the head plate of the apparatus
invention has such dimensions, that it may readi-  and said height limiters
comprise projecting lugs ly be used in cassettes of standard dimensions,
formed integrally with said mounting plate. In this such as compact
cassettes, having a comparative-   way the mounting plate has a double
function. On ly small aperture. The head unit corrects a tape   the one
hand it forms the height limiters and on movement between the. tape guide
elements,   20   the other hand it serves for mounting the mag- arranged in
a magnetic-tape cassette,in such a       netic head on the apparatus. way
that a correct azimuth position is obtained at  In yet another preferred
aspect of the embodi  -- the location of the head gap. As a result of this
the  ment said adjustable guide element is formed as head unit in
accordance with the invention may     the end portion of a lug cut out of
the mounting lead to an universal improvement of a magnetic-   25   plate,
said lug being pivotable relative to the tape cassette system.
remainder of the mounting plate for axial adjust- It is noted that it is
known from DE-A-          ment. This yields a simple axial adjustment of
the 1499 627 to provide a magnetic tape apparatus      height limiter,
enabling the head gap to be with two tape guides,each comprising a height
adjusted to a position which is perfectly perpen- limiter and a convexly
curved guide surface for   30   dicular to the. connecting line in a simple
yet maintaining the tape taut at the location of the   accurate manner.
height limiter. Also these tape guides are          A further preferred
embodiment, with two later- mounted on a chassis, separate form the mag-
al members which are disposed on opposite sides netic head, and during
manufacturing of the        of the head face in the direction of transport
of the apparatus a special azimuth adjustment of the   35   tape, end
portions of said members forming the head is necessary.
tape guide surfaces, is characterized in that said In a preferred
embodiment of a magnetic-head    two lateral members are formed integrally
with unit in accordance with the invention the tape     the mounting plate.
guides comprise cylindrical bodies which adjoin     It is of advantage if
said height limiters com- the front surface of the magnetic head and have
40   prise hardened metal blocks disposed against one cylinder axes
substntially parallel to the axis of  side of the lateral members.ln this
way the lateral curvature of .the head face. By means of these  members and
consequently the tape guides cylindrical bodies it is ensured that at the
location  themselves can be made of an easy-to-manufac- of the height
limiters the magnetic tape is taut,  ture material, such as a plastics.
Moreover, the thereby. precluding curling of the.lateral edge of  ..45
height limiters can be made of a suitable material the magnetic tape and
ensuring an accurate tape    which is resistant to the abrasive action of
the movement along the magnetic head.                  tape edge. In a
further embodiment of a magnetic-head         A further embodiment of a
magnetic head unit unit in accordance with the invention said bodies  in
accordance with the invention with control are integral with a portion of
the magnetic head   5o   means, comprising control elements, each being
comprising the head face, and have a ground        disposed at an end of a
respective one of the cylindrical surface having a radius of curvature
guide surfaces of the tape guides, which end is less than the radius of the
head face. Thus, by for  remote from the respective height limiter, is
example one continuous grinding operation, it is   characterized in that
the overall height of the possible to obtain an accurately formed magnetic
55  combination of each guide surface of said tape head unit suitable for
use in an apparatus in      guides and the associated height limiter and
the accordance with the invention. This also provides  control element is
no greater than the height of the possibility of forming the tape guides by
the front surface of the magnetic head so as to be means of computer
control, for which purpose       capable of entering the aperture of the
cassette the magnetic heads comprise a reference face.  60   with the head
face. The advantage of this is that In view of the foregoing a further
embodiment   the magnetic head unit has such a height dimen- of a magnetic
head unit in accordance with the     sion that it may readily be used in
cassettes of invention is characterized in that at least one of  standard
dimensions, such as Compact Cassettes. said height limiters is formed by an
adjustable    As a result of this the magnetic head unit in guide element
which is axially adjustable relative   65   accordance with the invention
is suitable for use 3  



7                  0 063 398                       8 further possibility is
to arrange the capstan of the  means of the screw-thread the height limiter
23 is apparatus, which provides the tape transport      adjusted in such a
way that again a connecting along the magnetic head, in a slightly tilted
line between the two height limiters 22 and 23 is position. This may
already be achieved by, for     perfectly perpendicular to a head face 24.
This example, giving the capstan a tilt of 10 minutes.    5    construction
again provides a perpendicular Obviously, when a plate-shaped body is
arranged    azimuth position. Furthermore, the present con- underneath the
magnetic head 4, the relevant       struction has the advantage that also
in the case means should comply with the opposite require-     of
conventional techniques, without the use of ment, namely that they tend to
move the tape 8.    automatic   computer-controlled   production downwards.
As a result of the bent shape of the   1o   machines, a fixed azimuth
adjustment can be lugs 13 and 14 the contact of the tape with the
obtained. lugs is minimal, so that a comparatively low wear    Furthermore,
it is to be noted, that in this occurs. The presence of the height limiters
corm-  second embodiment it may be favourable to prising the lugs 13 and 14
and the accurate        provide the magnetic head 18 with a reference
positioning of the tape guides 9 and 10 result in a    15  face, because
this enables the connecting line to very stable movement of the tape along
the          be adjusted relative to the reference face. magnetic head.
This is of great advantage for a      The magnetic head unit 25 in a third
embodi- current contact of.the.magnetic. tape with the     ment of an
apparatus in accordance:.with.the magnetic heads.
invention as shown in Figures 4 and 5 comprises By very accurately
manufacturing the magnetic   20   a magnetic head 26 arranged in an
extruded head unit 3 by means of computer equipment the     casing, which
casing comprises lateral members azimuth position of the magnetic head 4
can be      28 and 29 arranged on opposite sides of a head defined very
accurately by means of the magnetic   face 27 of the magnetic head 26. head
unit. As a result of this the connecting line 16  End portions 30 and 31
respectively of the will have the correct perpendicular position rela-   25
lateral members, which end portions adjoin the tive to the head gap 7, so
that during manufacture  head face 27, again take the form of of
cylindrical of the apparatus no further adjustments are             bodies
and project from the adjacent parts of the necessary. Moreover, this
ensures that further  head face 27, in the same way as in the previous tape
guides of the apparatus or of a magnetic-  embodiments, in order to obtain
contact with the tape cassette used in conjunction with the   30   magnetic
tape over some length (Fig. 5).. In a  . - *       -apparatus do not
influence the movement of the      direction transverse to the direction of
transport tape along the magnetic head 4. As regards the     of the
magnetic tape the lateral members 28 and azimuth position, this tape
movement is solely     29 have a height which is smaller than the height
determined by the position of the plugs 13 and 14.  of the front surface of
the magnetic head which This isespecially of.advantage when.prerecorded
35.   comprises-the head face 27. Thus; above and cassettes are used, the
so-called music cassettes,  below the lateral members 28 and 29 space is in
which the positioning of the tape guides in the  available for
accommodating further elements cassette is generally subject to faiylarge
to-    ...........,.hich..are.relevant.to the invention.For example,--
erances.                                            a spring-steel plate 32
is secured to the upper The. magnetic head unit described. in the fore   40
- surface of the magnetic head 26, for example, by' going further has the
advantage that if after       gluing or welding, which plate is at least
sub- prolonged use of the apparatus the magnetic        stantially U-shaped
in the plan view shown in Fig. .head is to be replaced the magnetic head
unit can  5, the two limbs 33 and 34 of the plate 32 forming simply be
replaced without any expensive adjust-   flat springs which extend from
that side of the ments. It suffices to insert the pins 5 into the   45
magnetic head 26 which is remote from the head sockets 2.
face 27 up to the tape guides formed by the end Figure 3 shows a second
embodiment of an          portions 30 and 31. In order to obtain a suitable
apparatus in accordance with the invention, in     spring force for the
springs the upper sides of the which a magnetic head unit 7 is plugged onto
a      portions 30 and 31 serve as abutments for the head mounting plate 1
in the same way as in   50   springs 33 and 34. Thus, when lifted the
springs Figures 1 and 2. For this purpose there are again  33 and 34
provide a force which is suitably 2 to 5 provided five pins, in a manner
not shown. The     grammes. In the plan view shown in Figure 5 the magnetic
head unit 17 comprises a magnetic         flat springs 33 and 34 are
provided with bent end head 18 which on both sides of a head face 19 has
portions 35 and 36 above the cylindrical bodies in a slightly adapted head
profile, so that space is  55   order to obtain the correct pressure, which
end obtained for two tape guides comprising cylindri-  portions contact the
tape at the location where the cal posts 20 and 21 whose axes extend
parallel to.  magnetic tape is in contact with the end portions the
cylinder axis of the head face 19. At the top the  30 and 31. The end
portions of the spring 33 and post 20 adjoins a guide element and height
limiter  34 form the said control means for constantly 22, which may be
rigidly connected thereto. At the   60   keeping the lateral edge of the
magnetic tape top the post 21 has internal screw-thread which    which is
moved along the magnetic head unit in provides axial adjustment of the
guide element     contact with the associated height limiters 37 and and
height limiter 23. The height limiter 22 on the  38 respectively. In this
respect it is of importance cylindrical body 20 in principle defines the
track  that the axial dimensions of the end portions 30 position during
recording on a magnetic tape. By   65   and 31 (designated by the reference
numeral 100 5 



9                  0 063 398                      10 in Figure 4) are such
that the springs 33 and 34  unit 26. An advantage of the construction in
constantly exert pressure on the tape edge. The   accordance with the
invention is, moreover, that height limiters and tape guide elements 37 and
38 in the present embodiment all provisions for form part of supporting
plates 39 and 40, which   obtaining the correct azimuth position are incor-
are secured to the lateral surfaces of the lateral    5    porated in the
head unit itself. This enables head members 28 and 29. In the same way as
in the      units on existing equipment to be replaced by a preceding
embodiments the supporting plate 39     head unit in accordance with the
invention. with the height limiter 37 is first secured to the  Fig. 5 shows
the position of the tape guides 44 magnetic head. The height limiter 37
determines   which form part of a compact-cassette housing. In the track
position on the magnetic tape. The   1o  the operating position these tape
guides are second height limiter 38 is secured to the mag-   disposed on
opposite sides of the head unit. The netic head 26 with the supporting
plate 40 in such  construction of the head unit in accordance with a way
that again a connecting line between the    the invention eliminates or
mitigates the adverse two height limiters 36 and 38 extends perpendicu-
effect of these tape guides on the tape transport. larly to a plane through
the head gap 41. It has   15  The fourth embodiment of a magnetic head unit
been found that an accuracy of [err] plus or minus ..  45 as shown in
Figure 6 comprises a magnetic 10" is attainable. For this use may be made
of a  head 6.accommodated in an extruded casing. In manipulator, the
supporting  plate 40, for        the same way as in the preceding
embodiment example, being spot-welded to the magnetic head   the magnetic
head 46 has lateral members 47 and after the correct position has been
obtained. The   20   48 having a height which is smaller than that of plate
may also be secured by means of screws. It  the front surface of the
magnetic head 46 which is alternatively possible to form a reference face
includes the head face. On the upper surface of in the magnetic head by
means of computer         the respective lateral member 47 or 48 a flat
control, so that the height limiters 37 and 38 are  spring 49 or 50
respectively is arranged, which automatically arranged in such an accurate
25 spring is-connected tothelateral member at.the manner that no further
adjustment is required.    side of the magnetic head which is remote from.
In the present embodiment the cylindrical       the head face. Essentially,
the shape of the free bodies 30 and 31 are again integral with the part
end of each spring 49 or 50 corresponds to that in of the magnetic head 26
which comprises the   -    the preceding embodiment. The same applies to
head face. The axial height of the cylindrical   30   the shape of the
cylindrical bodies 51 and 52 bodies, as already stated, is smaller than the
comprising the end portions of the lateral mem- height of the front surface
of the head 26. Suit-  bers 47 and 48. The principal difference with the --
ably, this axial dimension, measured between the    preceding embodiment is
the construction of the height limiters 37 and 38 respectively and the end
height limiters underneath the cylindrical-bodies portions 35 and 36
respectively of the spring 33 or   35   51 and 52. These limiters form part
of a mounting 34,respectively is at the most equal to the      plate 53 of
the magnetic head 46. A lug 54 of the minimum width dimension of the
magnetic tape.   mounting-plate 53 is situated underneath  the For a
correct contact with the tape the cylindrical     cylindrical body 51, the
lug 54 preferably extend- bodies 30 and 31 are preferably formed by means
ing slightly upward from the major part of the of a grinding operation, all
the generatrices of the   40   mounting plate 53, so that the end portion
of the head face 27 and thecylindrical bodies extending   lug 54 is
positioned against the underside of the accurately parallel to each other.
As a result of the  lateral member 47. The lug 54 constitutes a guide shape
of the lateral members 28 and 29, above     element or height limiter which
defines the track which the springs 33 and 34 and underneath
position on the magnetic tape. The mounting which the height limiters 37
and 38 are disposed,   45   plate 53 further comprises a cut-out lug 55,
which a magnetic head unit construction is obtained     also extends upward
from the major part of the which at the location of the lateral members has
plate 53 towards the cylindrical body 52, the lug an overall height which
at the most equals the    55 being cut out of the mounting plate 53 in such
height of the front surface of the magnetic head.  a way that it is
pivotable relative to the major part As a result of this, the magnetic head
unit in   50   of the mounting plate. A set-screw 56 extends accordance
with the invention is readily suitable  through the lug 55, one end of the
screw bearing for use in conjunction with a standard compact    against the
underside of the lateral member 48. In cassette. In the present embodiment
the height    this way the free end of the lug 55, which forms a limiters
are arranged at the underside. Since the  height limiter or guide element,
is adjustable by tracks on a compact-cassette tape are situated   55
screws in the height direction. This adjustment is near the lower edge of
the tape it is an advantage  effected, as already described, in a
manipulator of this construction that an accurate track position  measuring
arrangement, the screw  56 being can be obtained. It is to be noted that it
is possible  turned until the connecting line between the two to arrange
the head unit in accordance with the   height limiters is purely
perpendicular to a plane invention on a mounting plate 42 which can be   60
through the head gap 58. The resulting air gap secured to the head plate 1
by means of screws 43  between the underside of the lateral member 48 and,
if required, spacers, without the necessity of  and the lug 55 may be
filled with glue for locking any further adjustment. This rather coarse
purposes, in order to ensure that the correct method of fixation suffices,
because the azimuth  setting is maintained. It is alternatively possible to
position is entirely defined by the magnetic head   65   lock the screw 56
itself. 



6    11           0 063  398                      12 Instead of the screw
for adjusting the height    bearing 77 perpendicularly to the direction of
limiter 55 as shown in Figure 6, it is possible, as is  transport of the
magnetic tape. In this way a shown in Figure 7, to use a key or wedge which
is   connecting line between the height limiters 72 inserted in the gap
between the underside of the    and 73 can be adjusted so that it is
accurately lateral member 48 and the upper side of a lug 59,    5
perpendicular to a plane through the head gap 78. which constitutes the
height limiter, as indicated  After the magnetic head has been pivoted into
the by the arrow 60. By means of a manipulator, for     correct position by
means of a manipulator, the example a wedge 61 is pushed in the direction
of    magnetic head may also be glued in position in the arrow 60 until the
connecting line between the  the present embodiment. In the present embodi-
two height limiters 54 and 55 is again perpendicu-   10   ment is it also
possible to adjust the connecting lar to a plane through the head gap 58.
Sub-        line between the height limiters so as to extend sequently, the
head gap between the lug and the     perpendicularly to a plane through a
head gap 78 lateral member may be filled with glue for locking  with an
accuracy within 10". As is illustrated by purposes. For an accurate
adjustment it is of       Figure 10 the construction of the magnetic head
advantage that the lug 59 slopes gradually up-   15   unit in accordance
with the invention is of special ward from the mounting plate 53.
advantage in order to eliminate the influence of The magnetic head unit 62
shown in Figures 8,     the tape guides 79 and 80 in the cassette housing 9
and 10, employs a normal commercially avail-      on the tape transport.
The construction of the able magnetic head 63. In addition the magnetic '
magnetic headunit in accordance with the inven - head unit  62 comprises a
mounting plate 64,   20   tion  eliminates or mitigates this undesired
which is integral with the lateral members 65 and   influence in that the
head unit corrects the tape 66. The members 65 and 66 again have a height
movement after a tape guide in such a way that a which is smaller than that
of the front surface of  correct azimuth position is obtained at the loca-
the magnetic head 63 which comprises the head       tion of the head gap
78. face. End portions of the lateral members 65 and    25  Figure 13 shows
a magnetic head unit 81, in 66 forni cylindrical bodies 67 and 68
respectively.  which two separate members 83 and 84 of a strip The members
65 and 66togetherwith-the mount  -material are secured to the side walls of
a normal ing plate 64 may be manufactured from a suitable
commercially available magnetic head. The front -material such as a
plastics. When selecting the    end of the strip material has been rounded
in material it is important that this material has a    30   order to form
the cylindrical bodies. By means of satisfactory  dimensional stability, so
that the    a technique to be described hereinafter the lateral cylindrical
bodies 67 and 68 retain the correct     members are connected to a magnetic
head 85 in shape during use. In the present embodiment flat    such a way
that again a connecting line between springs 70 and 71 are arranged on the
upper sides   the height limiters 86 and 87 extends perfectly of the
lateral members 65 and 66 for exerting a    35   perpendicularly to a plane
through- the-head-gap- comparatively small. pressure on the-upper-edge'
88. The lateral members 83 and 83 again have of the magnetic tape, so that
these control means   such a height in comparison with the overall ensure
that the lower edge of the magnetic tape is  height of the front surface of
the magnetic head.- constantly in contact with the height limiters- 72-
85 which includes the head face that a clearance and 73 during transport.
The height limiters 72   40   of approximately 2 mm is left at the top and
- and 73 may form part of the lateral members 65  bottom. Figure 13 shows
how in an alternative and 66. Alternatively, as is shown in Figures 11
embodiment height limiters 86 and 87 of a flat- and  12, the height
limiters may comprise           spring material are formed underneath the
lateral - hardened metal blocks 74, which each comprise a     members. By
securing these springs to the asso- pin 75 which is clamped in an opening
in the    45   ciated lateral members near the rear and front underside of
the lateral member. Said blocks may    ends the height limiters will be
substantially more for example be of a material such as tungsten
rigid than the leaf springs 89 and 90 arranged on carbide. It is also
possible to use a wear-resistant  the upper sides of the lateral members 83
and 84. material such as chromium steel or a ceramic        In this way
said height limiters behave as sub- material. Suitably, the block is
slightly conical on    5o   stantially rigid parts relative to the magnetic
tape. its upper side and is centered relative to the axis  The lateral
members are lightly urged against the of the pin 75. In the embodiment
shown in Figure    side walls of the magnetic head during adjust- 1  the
portion of the height limiter constituting a  ment their lower edges being
kept at the same tape guide element has been turned off over        level
so that they move parallel to each other approximately  5. Each  block
comprises a    55    during adjustment. For the purpose of adjustment
flattened side 76, enabling the magnetic head unit  the magnetic head 85 is
arranged on an alignment to be readily inserted into a compact cassette.
The  jig provided with a knife-edge bearing for mounting plate 64 comprises
a knife-edge bear-      accurately tilting the head and with supports ing
77, which is situated directly underneath the   which keep the lateral
members 83 and 84 at the head gap 78 of the magnetic head. After the    so
correct level during adjustment of the head. When magnetic head 73 has been
mounted onto the          the adjustment is correct the lateral members are
mounting plate 64 between the lateral members       secured to the magnetic
head, for example by 65 and 66 a slight clearance exists for pivoting the
welding. After adjustment and fixation the mag- magnetic head about an axis
which is determined     netic head 85 is secured to a mounting plate 91. A 



by pivoting the upper edge of the knife-edge    65   further advantage of
this embodiment is the 7    13                  0 063 398
14 possibility of using comparatively cheap corm-    are too large for
precision measurements. There- ponents.
fore, a special azimuth test cassette has been It is to be noted that the
magnetic head units in  made with a magnetic tape recorded on a high- the
preceding embodiments may lead to a univer-   quality magnetic-tape
apparatus but now pro- sal improvement of a magnetic-tape cassette    5
vided with a magnetic head unit in accordance system. This makes it
possible to continue exist-  with the invention, which magnetic tape will
be ing cassette systems, such as the so-called com-  referred to
hereinafter as "special magnetic pact cassette and microcassette, as a
result of   tape". Figure 14b shows that now during play- which the
construction in accordance with the      back of the special azimuth test
cassette on a hifi invention may eliminate the necessity of develop-   10
cassette apparatus provided with a magnetic ing new cassette systems. The
proposed mag-       head unit in accordance with the invention the
netic-head units may, moreover, provide an im-    azimuth errors are
maximum +/-0.1'. This dem- provement for the recording of signals in a tape
onstrates that by means of a magnetic-tape transport mode opposite to the
normal direction   apparatus incorporating a head unit in accord- of
transport, the so-called auto reverse system, in   15   ance with the
invention azimuth test cassettes can which the direction of transport of
the magnetic   be made with an accuracy which is a factor 5 tape is
automatically reversed-when the end is             higher than.the usual
test cassettes. reached. In both direction  of transport it is     Figure
15 represents a comparison of results. ensured that the azimuth position of
the magnetic  between a normally commercially available hifi head relative
to the magnetic tape is accurately   20   magnetic tape cassette apparatus
(Figure 15a) perpendicular. The construction of a magnetic    -    and the
same cassette apparatus but now equip- head unit in accordance with the
invention        ped with a magnetic head unit in accordance with
furthermore has the advantage that it provides an  the invention (Figure
15b) using the aforemen- accurate height stability of the tape transport
tioned special azimuth test cassette. The maxi- within a cassette provided
with atape-guide, such   25   mum tolerance in Figure 15a is approximately
+/ as the compact cassette. Thus, the construction in     -0.5 and in
'Figure 15b +/-0.1.Again thi accordance with the invention. may be used in
demonstrates that azimuth errors are reduced by order to adapt the
well-known compact cassette    a factor 5. for digital recording purposes,
whenvery narrow     Figure 16 shows a comparison of the results track
widths are used.                       30   starting from the normal ferro
C60 cassette, on It is to be noted that the invention is not only  which a
10 kHz signal has been recorded by favourable for the construction of the
magnetic-  means of a commercially available hifi magnetic- tape cassette
apparatus itself but also for a suit-  tape cassette apparatus (Figure 16a)
and by able construction of the magnetic head..units.       means of a
similar apparatus using a head unit in described which, as a result of
their inherently   35   accordance with the invention (Figure 16b). Again
accurate azimuth position, may be used for ser-   it is found that an
improvement of the azimuth vice purposes.
errors by approximately a factor 5 is obtained. Furthermore, it is to be
noted that it is also  Thiscomparison demonstrated thatinthecaseof possible
to combine different details of the vari-    recordings made on. a normal
hif magnetic tape. ous embodiments. For example, the plate 32   40
cassette apparatus equipped with a head unit in shown in Figure 4 may be
replaced by the flat     accordance with the invention, the azimuth tol-
springs 49 and 50 in Figure 6.               erances may be reduced. by..
approximately a Figures 14 to 19 represent a number of          factor 5.
measurements results in order to illustrate the     Figure 17 shows a
comparison of the results advantages of the accurate tape transport   45
measured by means of the aforementioned obtained by a magnetic head unit in
accordance    special magnetic tape, which is now accommo- with the
invention. Except for Figure 19 all the  dated in the housings of three
comparatively graphs show the azimuth error (A) plotted as a    cheap,
commercially available plastics cassettes function of time (T).
.       having tape guides which exhibit the usual tol- Figure 14
represents the azimuth-error tol-  5o   erances. Such housings are made by
injection- erances, Figure 14a relating to a standard 10 kHz  moulding
techniques in quantities of millions a azimuth test cassette with an
accurately con-     year. Figures 17d, e and f show that in a hifi structed
housing (metal frame and tape guides),   cassette apparatus equipped with a
magnetic containing a ferro magnetic-tape. This magnetic   head unit in
accordance with the invention, when tape has been recorded on a standard
high-   55   the housing corresponding to Figures 17a, b and c quality
magnetic-tape apparatus, outside the cas-  is used, the azimuth errors are
limited to +1-0.3'. sette, which test tape will be referred to herein-
Figures 17a, b and c show that in a hifi cassette after as the "standard
test tape". Figure 14a     apparatus without the special magnetic head unit
shows that despite the accurate tape guidance     the tolerances vary from
+1-4' (Figure 15d) to +/ during recording the azimuth-error tolerances   60
-1.5' (Figure 15f). The conclusion to be drawn is may increase to +/-0.5'
when the cassette is      that when the head unit in accordance with the
played back on a hifi magnetic-tape cassette      invention is used errors
in the tape guidance of apparatus provided with a magnetic head unit in
the cassette housing can be eliminated almost 



accordance with the invention, which tolerances   -  completely. This
demonstrates that when mag- (as will appear from the following
measurements)   65   netic tapes which have been modulated outside 8    15
0 063 398                        16 the cassette housing, as is frequently
done for so-  construction in accordance with the invention called music
cassettes, are played back a substan-   height deviations up to 20
micrometres occur, tial improvement in playback quality can be
because comparatively large variations in height obtained by means of the
magnetic head units in      occur in the case of tape-transport
interruptions accordance with the invention.                 5    such as
for example in the case of stop-art. The Figure 18 shows the variation of
the azimuth      last-mentioned effect may be explained by the tolerances
between the beginning and end of the      fact that each time during
starting (playback) the magnetic tape when using the normal test tape.
tape requires some time to reach the correct During transport from the
beginning to the end of    height. Figure 19b shows that in a hifi cassette
the magnetic tape variations in tape tension    10   apparatus with the
tape guide construction in occur, which variations are mainly the result of
accordance with the invention the maximum the changing tape-roll diameter.
Between the         height deviations are 1 micrometre, that is an
beginning and the end the tape tension may vary     improvement by a factor
10. Figure 19b re- by  approximately  a  factor  [err].  For  the
presents the situation with the same tape-trans- measurements a standard
test-cassette housing    is   port interruptions as in Figure 19a. This
demon- is used, one of the winding hubs having an           strates that
after the interruptions the lace-up is eccentric shape with a radius of
minimum 10 mm       restored to the correct position at a substantially and
maximum 25 mm relative to the axis of            faster rate. rotation.
Thus, during one revolution of the        The conclusion from Figure 19 is
that the head eccentric winding hub the same tape-tension    20   unit in
accordance with the invention ia particu- variations occur as in a normal
cassette between    larly suitable for digitial recordings, for which the
the beginning and the end of the magnetic tape.      track position in the
height direction should be Figures 18a, b and c show that when the three
maintained very accurately. As a result of this such cassettes are used on
a normal hifi cassette    very narrow tracks may be selected, the number
apparatus, starting from initial zero positions,   25   of tracks on the
tape may be increased and tolerances of +/-2' may occur. Figures 18d, e and
consequently, the tape speed may be reduced. f show that when the cassettes
of Figures 18a, b and c respectively are used on a hifi cassette
Claims apparatus equipped with a magnetic head unit in accordance with the
invention azimuth tolerances   30  1. A magnetic-head unit (3; 17; 25; 45;
62; 81) of +/-0.5' occur, which is a result which may be     for use in a
magnetic-tape  apparatus for compared with that of the measurement in
recording and/or reproducing signals on and/or accordance with Figure 14b.
Consequently, when      from a magnetic tape (8) contained in a cassette
the construction in accordance with the invention    which comprises a
housing having an aperture in is used variations in tape tension have
hardly any    35   the front side, said housing further having two or- no
effect and the azimuth tolerances do not      guide elements (44; 79, 80)
comprising guide vary between the beginning of the end.
surfaces and located adjacent opposite sides of Figure 19 represents
results of measurements       the aperture, the apparatus having means for
of the height stability of the magnetic tape.-In  - -  transporting the
magnetic tape (8) in a given general, when a magnetic tape runs along a
40   direction past said aperture in the operation of the magnetic head via
guides which deviate for           apparatus, the magnetic head unit (3;
17; 25; 45; example 1' relative to the horizontal, for example   62; 81)
comprising because a first guide occupies a position which is    -a
magnetic head (4; 18; 26; 46; 63; 85) 31 micrometre higher than a second
guide, the        having a front surface, which comprises a convex- tape
edge has a height position which is accurate   45   1Y curved head face (6;
19; 27) in which a head within 2 micrometres near the head gap. The
gap (7; 24; 41; 58; 78; 88) terminates and across measurements represented
by Figure 19 have           which, when the head face (6; 19; 27) has
entered been carried out by means of a measuring instru-     the aperture
of the cassette-housing, the mag- ment comprising a photodiode and a photo-
netic tape (8) is transported in the operation of the transistor in order
to sense the lower tape edge.   so   apparatus, Use has been made of a C60
cassette with              -two tape guides 19, 10; 20, 21; 30,31; 51, 52;
chromium-dioxide tape. The tests have been           67, 68) comprising
guide surfaces and disposed carried out on a hifi cassette recorder whose
on opposite sides of the head gap (7; 24; 41; 58; magnetic head has been
replaced by this measur-      78; 88), a plane tangential to the head face
(6; 19; ing instrument, on which measuring instrument   55   27) at the
head gap (7; 24; 41; 58; 78; 88) being the tape-guide construction of the
magnetic head    located forwardly with respect to a plane tangen- unit in
accordance with the invention is used or     tial to the guide surfaces of
both tape guides (9, not used respectively. This means that the tape
10; 20, 21; 30, 31; 51, 52; 67, 68), guides, the height limiters and the
control means     -two height limiters (13, 14; 22, 23; 37, 38; 54, for
keeping the tape edge in contact with the    60   55; 72,73; 74; 86,87)
each adjoining an end of the height limiters are arranged on the
measurement      guide surface of a respective one of the tape instrument.
The graphs of Figure 19 show the         guides (9, 10; 20, 21; 30, 31; 51,
52; 67, 68) and 



height deviation (H) plotted as a function of time   each having a
height-limiting surface arranged to (T). Figure 19a shows that in the case
of a normal   limit in the operation of the apparatus movement hifi
cassette apparatus without the tape guide    65   of the tape (8) in at
least one direction transverse 9    15                  0 063 398
16 the cassette housing, as is frequently done for so-  construction in
accordance with the invention called music cassettes, are played back a
substan-   height deviations up to 20 micrometres occur, tial improvement
in playback quality can be          because comparatively large variations
in height obtained by means of the magnetic head units in      occur in the
case of tape-transport interruptions accordance with the invention.
5    such as for example in the case of stop-art. The Figure 18 shows the
variation of the azimuth      last-mentioned effect may be explained by the
tolerances between the beginning and end of the      fact that each time
during starting (playback) the magnetic tape when using the normal test
tape.       tape requires some time to reach the correct During transport
from the beginning to the end of    height. Figure 19b shows that in a hifi
cassette the magnetic tape variations in tape tension    10   apparatus
with the tape guide construction in occur, which variations are mainly the
result of     accordance with the invention the maximum the changing
tape-roll diameter. Between the         height deviations are 1 micrometre,
that is an beginning and the end the tape tension may vary     improvement
by a factor 10. Figure 19b re- by  approximately  a  factor  [err].  For
the          presents the situation with the same tape-trans- measurements
a standard test-cassette housing   15   port interruptions as in Figure
19a. This demon- is used, one of the winding hubs having an
strates that after the interruptions the lace-up is eccentric shape with a
radius of minimum 10 mm       restored to the correct position at a
substantially and maximum 25 mm  relative to the axis of           faster
rate. rotation. Thus, duringone revolution of the     The conclusion from
Figure 19.is that the head eccentric winding hub the same tape-tension
20    unit in accordance with the invention ia particu- variations occur as
in a normal cassette between    larly suitable for digitial recordings, for
which the the beginning and the end of the magnetic tape.      track
position in the height direction should be Figures 18a, b and c show that
when the three        maintained very accurately. As a result of this such
cassettes are used on a normal hifi cassette    very narrow tracks may be
selected, the number apparatus, starting from  initial zero positions,   25
of tracks on the tape may be increased and tolerances of +/-2' may occur.
Figures 18d, e and    consequently, the tape speed may be reduced.
f.show.thatwhen-the cassettes of Figures-18a, b and c respectively are used
on a hifi cassette       Claims.        . apparatus equipped with a
magnetic head unit in accordance with the invention azimuth tolerances   30
1. A magnetic-head unit (3; 17; 25; 45; 62; 81) .of +1-0.5' occur, which is
a result which may be    for use in a magnetic-tape  apparatus for compared
with that of the measurement in             recording and/or reproducing
signals on and/or accordance with Figure 14b. Consequently, when      from
a magnetic tape (8) contained in a cassette the construction in accordance
with the invention    which comprises a housing having an aperture in is
used variations in tape tension have hardly any    35   the front side,
said housing further having two or no effect and the azimuth -tolerances do
not   guide elements (44; 79, 80)' comprising guide vary between the
beginning of the end.               surfaces and located adjacent opposite
sides of Figure 19 represents results of measurements       the aperture,
the apparatus having means for of the height stability of the magnetic
tape.ln    transporting the magnetic tape (8) in a given general, when a
magnetic tape runs along a    40  direction
pastsaidapertureintheoperationofthe magnetic head via guides which deviate
for          apparatus, the magnetic head unit (3; 17; 25; 45; example 1'
relative to the horizontal, for example  '62; 81) comprising because a
first guide occupies a position which is   -a magnetic head (4; 18; 26;
..46; 63;.85) .- [err] micrometre higher than a second guide,' the
having a front surface, which comprises a convex- tape edge has a height
position which is accurate   45   ly curved head face (6; 19; 27) in which
a head within 2 micrometres near the head gap. The          gap (7; 24; 41;
58; 78; 88) terminates and across measurements represented by Figure 19
have             which, when the head face (6; 19; 27) has entered been
carried out by means of a measuring instru-     the aperture of the
cassette-housing, the mag- ment comprising a photodiode and a photo-
netic tape (8) is transported in the operation of the transistor in order
to sense the lower tape edge.   so   apparatus, Use has been made of a C60
cassette with              -two tape guides (9, 10; 20, 21; 30, 31; 51, 52;
chromium-dioxide tape. The tests have been           67, 68) comprising
guide surfaces and disposed carried out on a hifi cassette recorder whose
on opposite sides of the head gap (7; 24; 41; 58; magnetic head has been
replaced by this measur-      78; 88), a plane tangential to the head face
(6; 19; ing instrument, on which measuring instrument   so   27) at the
head gap (7; 24; 41; 58; 78; 88) being the tape-guide construction of the
magnetic head    located forwardly with respect to a plane tangen- unit in
accordance with the invention is used or     tial to the guide surfaces of
both tape guides (9, not used respectively. This means that the tape
10; 20, 21; 30, 31; 51, 52; 67, 68), guides, the height limiters and the
control means      -two height limiters (13,14; 22, 23; 37,38; 54, for
keeping the tape edge in contact with the    60   55; 72,73; 74; 86,87)
each adjoining an end of the height limiters are arranged on the
measurement      guide surface of a respective one of the tape 



instrument. The graphs of Figure 19 show the         guides (9, 10; 20, 21;
30, 31; 51, 52; 67, 68) and height deviation (H) plotted as a function of
time   each having a height-limiting surface arranged to (T). Figure 19a
shows that in the case of a normal   limit in the operation of the
apparatus movement hifi cassette apparatus without the tape guide    65
of the tape (8) in at least one direction transverse 9    17
0 063 398                       18 to the direction of transport of the
tape and       transport, by said mounting plate the magnetic parallel to
said plane tangential to the head face  head unit is capable to be secured
to the head (6; 19; 27),                                        plate (1)
of the apparatus and said height limiters -control means (35, 36; 49, 50;
70, 71; 89, 90)   comprise projecting lugs (54, 55; 72, 73) formed for
keeping an edge (15) of the tape (8) constantly    5    integrally with
said mounting plate. Figs. 6-12. in contact with said height-limiting
surfaces in the  6. A magnetic head unit as claimed in Claim 4 operation of
the apparatus, characterized in that,  and 5, characterized in that said
adjustable guide - the two tape guides (9, 10; 20, 21; 30. 31; 51,  element
is formed as the end portion of a plug cut 52; 67,68) and the two height
limiters (13,14; 22,  out (55; 59) of the mounting plate (53), said lug 23;
37, 38; 54, 55; 72, 73; 74; 86, 87) are located   1o   being pivotable
relative to the remainder of the adjacent the head face (6; 19; 27) of said
magnetic  mounting plate for axial adjustment. Figs. 6, 7. head unit (3;
17; 25; 45; 62; 81), so as to be       7. A magnetic head unit as claimed
in Claim 5 capable of entering the aperture of the cassette    with two
lateral members (65, 66; 83, 84) dis- with said head face,
posed on opposite sides of the head face in the - said tape guides (9, 10;
20, 21; 30,31; 51, 52;   15   direction of transport of the tape, end
portions 67, 68) have convexly curved guide surfaces and     (67, 68) of
said members forming the tape guide are so arranged that when entered thea
perture  surfaces, characterized in that said two lateral of the cassette,
the two tape guides are located      members(65, 66; 83, 84). are formed
integrally between said guide elements (44; 79, 80) of the     with the
mounting plate (64). Figs. 8-12. cassette and said plane tangential to the
guide    20  8. A magnetic head unit as claimed in Claim 7, surfaces' of
the tape  guides lies between said     characterized in that said height
limiters (74) plane tangential to the head face (6; 19; 27) and a  comprise
hardened  metal blocks disposed' * plane tangential to the guide surfaces
of the guide  against one side of the lateral members (65). Figs. elements
(44; 79, 80) at a position such that the   11 and 12. tape. (8) travels
along an arcuate path on the guide    25  9. A magnetic head unit as
claimed 'in any one surfaces of the tape guides and is held -taut-  ----
of-the preceding claims, said control means com- these guide surfaces, -
prise control elements (35, 36; 49, 50;70,71; 89, -the magnetic head (4;
18; 26; 46; 63; 85) is     90) each being disposed at an end of a
respective permanently. connected to said magnetic head        one of the
guide surfaces of the tape guides (30, unit (3; 17; 25; 45; 62; 81), such
that a plane   30  -31; 51, 52; 67, 68), which end is remote from the
through the head gap (7; 24; 41; 58; 78; 88),       respective height
limiter (37,38; 54,55; 72,73; 86, which plane is perpendicular to said
plane          87), characterized in that the overall height of the
tangential to the head face (6; 19; 27), extends    combination of each
guide surface of said tape perpendicular to a connecting line (16), inter-
guides (30, 31; 51, 52; 67, 68) and the associated connecting the height
limiting surfaces at points 36   height limiter (37, 38; 54, 55;. 72,73;
86,87) and adjoining the respective guide surfaces of the      the control
element (35, 36; 49, 50; 70, 71; 89, 90) tape guides.(9,10;20,.21; 30, 31;
51, 52; 67, 68).  is no greaterthantheheightofthefrontsurfaceof 2. A
magnetic head unit as claimed in Claim 1,       the-magnetic-head (26;A6;.
63;85) so as to be characterized- in -that the  tape guides comprise
capable of entering the aperture of the cassette cylindrical bodies (9, 10;
20,21; 30,31; 51,52; 67,   40   with the head face. Figs. 4-13. 68) which
adjoin the front surface of the magnetic    10. A magnetic head unit as
claimed in any one head 4; 18; 26; 46; 63; 85) and have cylinder axes  of
the Claims 7-9, characterized by comprising substantially parallel to the
axis of curvature of  means for pivoting the magnetic head (63) about the
head face (6; 19; 27). Figs. 1-13.              an axis perpendicular to
said plane tangential to 3. A magnetic head unit as claimed in Claim 2,
45   the head face, in order to position said plane characterized in that
said bodies (9, 10; 30,31) are  through the head gap (78) perpendicular to
said integral with a portion of the magnetic head (4;    connecting line
(16) before permanently connect- 26; 46) comprising the head face (6; 27),
and have  ing the head (63) to the head unit (62), said means a ground
cylindrical surface having a radius of     for pivoting including a
knife-edge bearing (77) curvature less than the radius of the head face.
50   arranged on the mounting plate (64) between the Figs. 1-7.
lateral members (65, 66) and situated directly 4. A magnetic head unit as
claimed in Claim 2 or  underneath the head gap (78) of the magnetic 3,
characterized in that at least one of said height  head. Figs. 8-10,
limiters is formed by an adjustable guide element    11. A magnetic tape
apparatus, characterized in (23; 55; 59) which is axially adjustable
relative to   55   that the apparatus comprises the magnetic head the
associated cylindrical body (21; 52). Figs. 3, 6,    -   unit (13; 17; 25;
45; 62; 81) as claimed In Claim 1. 7. 5. A magnetic head unit as claimed in
any one     Patentanspruche of the preceding claims, the apparatus having a
head plate (1) to which the head unit (45; 62) is to   6o  1.
Magnetkopfeinheit (3; 17; 25; 45; 62; 81) zum 



be secured, characterized in that the magnetic      Gebrauch in einem
MagnetbandgerAt zum Auf- head unit (45; 62) includes a mounting plate (53;
nehmen undloder Wiedergeben von Signalen auf 64) arranged adjacent the
lower surface of the      und/oder von einem Magnetband (8), das in einer
magnetic head (46; 63), which surface extends       Kassette vorgesehen
ist, die ein Gehiuse aufweist substantially parallel to the direction of
tape    65   mit einer Offnung auf der Vorderseite, wobei 10    19
~~0 063 398                      20 deses Gehiuses weiterhin zwei
Fuhrungsele-           - der Magnetkopf (4; 18; 26; 46; 63; 85) stdndig'Q2
mne(44; 7,80) afesdie F~hrungsflAchen           mit der genannten
Magnetkopfeinheit (3; 17; 25; haben und an einander gegen~berliegenden
45; 62; 81) verbunden ist, so dlass sine Ebene Seiten neben der O5ffnung
liegen, wobei dlas Gerdt  durch den Kopfspalt (7; 24; 41; 58; 78; 88). die
bestimmten Richtung Transportieren des Magnet-      den Kopfspiegel (6; 19;
27) steht, sich senkrecht zu bandes (8) an der genannten Qffnung entlang,
der Verbindungslinie (16) erstreckt, welche die wobei die Magnetkopfeinheit
(3; 17; 25; 45; 62; 81)  1-6henbegrenizunigsficthen miteinanderverbindet
die folgenden Elemente aufweist:                    an Stellen, die an die
betreftenden F~hrungs- - einem Magnetkopf (4; 18; 26; 46; 63; 85) mit   10
flichen der Bandf0hrungselemente (9, 10; 20, 21; einer Vorderfliche, die
einen konvex gekrummten     30, 31; 51, 52; 67, 68) grenzen. Kopfspiegel
(6; 19; 27) aufwveist, in den emn Kopf-   2. Magnetkopfeinheit nach
Anspruch 1, cladurch spalt (7; 24; 41; 58; 78; 88) mOndet und Ober den,
gekennzeichnet, dlass die Bandf0hrungselemente wenn der Kopfspiegel (6; 19;
27) in die 6ffnung     zylinderf6rmige Korper (9, 10; 20, 21; 30, 31; 51,
des KassettengehAuses eingef0hrt ist, im Betrieb    15   52; 67, 68)
aufweisen, die an die VorderflAche des des Gerates des Magnetband (8)
transportiert        Magnetkopfes; (4; 18; 26; 46; 63; 85) grenzen und
wird,                                               sine Zylinderachse
aufweisen, die sich parallel zu -zwei Bandfohrungselemente (9, 10; 20,21;
30,     den Kr~mmung des Kopfspiegels (6; 19; 27) er- 31;51, 52; 67, 68)
mit Fhugfien, wobei die    . streckt.,.
-Elementeanesinandergegenaberlegenden~eiten'   20-
Magne-tkopofeinhieit nach-Anspruch:1tdadurch- neben dem Kopfspalt (7; 24;
41; 58; 78; 88) vorge-  gekennzeichnet, dlass die genannten KUnper (9, 10;
sehen sind, wobei eine Ebene tangential zu dem      30, 31) mit einem Teil
des Magnetkopfes (4; 26; Kopfspiegel (6; 19; 27) am Kopfspalt (7; 24; 41;
58;  46), der deri-Kopfspiegel (6; 27) aufweist, einen 78; 88) in bezug auf
sine Ebene tangential zu den   integralen Teil bilden und eine geschliffene
FUhrungsflichen der beiden Bandf0hrungsele-   25   zylinderf6rmige
0berfliche aufweisen mit einem mente (9, 10; 20, 21; 30, 31; 51, 52; 67,
68) vorne  Krummungsradius, der kleiner ist als der Radius * ~"..
jjegt,,..       --*-       1;2,3;3,8;der Kopfspiegels.
.--3 zw~ Hhe-"--e'-re'iz-f~'-lj, 4;22,23 37 3;  ",  4. Mag'n-etkopfeinheit
nach Asrc    dr3 54,55; 72,73; 74,86,86) die je an ein Ende der Fuh-
dadurch gekennzeichnet, dlass wenigsten einer der rungsflachen jedles der
Bandfuhrungselemente (9,   30    Hohenbegrenzer durch ein einstellbares
F~h- 10; 20, 21; 30, 31; 51, 52; 67, 68) grenzen und je  rungselemnent (25;
55; 59) gebildet wird, das eine Hohenbegrenzungsflache aufweisen urn im
gegenOber dem zugeordneten zylinderf~rmigen Betrieb des Gerites die
Bewegung des Bandes; (8)    KUrper (21; 52) axial einstellbar ist. in
wenigstens einer Richtung quer zu der Trans-       5. Magnetkopfeinheit
nach einem der vonste- pontrichtung des Bandes; und parallel zu der ge-
35   henden Anspruche, wobei das Gernt eine Kopf- *-  ...---nannten Ebene
tangential-zu dem.Kopfspiegel (6; -.--    platte (1).aufweist,.auf der die
Kopfeinheit.(45;-62) - 19; 27) zu begrenzen,
befestigt werden muss, dadurch gekennzeichnet, - Steuermittel (35,36;
49,50; 70,71; 89,90)urn    dlass die Magnetkopfeinheit (45; 62) eine
Montage- * .-. ,-.,-..einen.RandcLUI5).des..Bandes.(8) im Betrieb
de~-.-~pat.(3.4afeSt, i~n  i  neeFih.~... j       ~~~rites stindlig mit den
Hdhenbegrenzungsflgchen    4o   des Magnetkopfes (43, 63) grenzt, wobei
diese -in  Kontalt zu halten, ;dadurch: gekennzeichnet,    -    ,filiche.
sich. im wesentlichen parallel zu den Rich- --- cass
.                      tung des. Banditransportes erstreckt, wobei dunch
-die zwei Bandf~jhrungqelemente (9, 10; 20,      die genannten
Montageplitte die Magnetkopfein- --1; 30, 31;1 511, 52; 67f- 68) und die
zwei H~henbe-  . etauf den Kopfplatte (1) des Gerates befestigt:
grezer1314; 22,23; 37,38; 54,55; 71,73; 741,86,   45   werden kann und
wobei die genannten Hohenbe- \I__J  87) neben dem Kopfspiegel (6; 19; 27)
der ge-        grenzenvorspringende Zungen (54,55; 72,73) auf- nannten
Magnetkopfeinheit (3; 17; 25; 45; 62; 81)   weisen, die einen integralen
Teil der genannten Ilegen, so dlass sie mit dem Kopfspiegel in die Off-
Montageplatte bilden. nung der Kassette eindringen k~nnen,
6. Magnetkopfeinheit nach den Anspruchen 4 * I      ~~- die genannten
Bandfuhrun'gselemente (9, 10;   50  uind 5, cladurch gekennzeichnet, class
das ge- 20, 21; 30, 31; 51, 52; 67, 68) konvex gekr~mmte    nannte
einstellbare F~hrungselement als den End- Fflhnungsfibchen aufweisen und
derart vorge-        teil eines Zungenausschnittes (55; 59) den sehen sind,
dlass wenn die zwei Bandf~hrungsele-    Montageplatte (53) gebildet ist,
wobei die ge- mente sich innerhalb der Offnung der Kassette be-   nannte
Zunge gegenuber dem restlichen Teil der finden, sie zwischen den genannten
F~hrungsele-   5s   Montageplatte zun axialen Einstellung drehbar ist.
menten der Kassette (44; 79; 80) liegen und wobei   Fig. 6, 7. die genannte
Ebene tangential zu den F~hrungs-        7. Magnetkopfeinheit nach Anspruch
5, mit zwei flachen den Bandfuhrungselemente zwischen den
Seitenelementen (65, 66; 83, 84) die an einender genannten Ebene tangential
zu dem Kopfspiegel       gegenuiberliegenden Seiten des Kopfspiegels; in
(6; 19; 27) und einer Ebene tangential zu den FOh-   60   der Richtung des
Bandtransportes vorgesehen 



rungsfldchen der F~hrungselemente (44; 79,80) in    sind, wobei Encdteile
(67, 68) der genannten Ele- einer soichen Lage liegt, dlass dlas Band (8)
Ober  mente die BandfuhrungsflAchen bilden, dadurch eine genaue Spur Oben
die Fohrungsflichen der       gekennzeichnet, class die zwei Seitenelemente
(65, Bandf0hrungselemente liuft und an diesen F~h-       66; 83,84) mit der
Montageplatte (64) einen integ- rungsflfichen angedr~ckt gehalten wind, .65
ralen Tell bilden. Fig. 8-12: 11~~~~~~    21                  0 063 398
22 8. Magnetkopfeinheit nach Anspruch 7, da-        cassette, la bande
magnetique (8) est transport~e durch  gekennzeichnet, dass die genannten
le long de cette face convexe au cours du H6henbegrenzer (74) gehartete
Metallbl6cke auf-    fonctionnement de l'appareil, weisen, die an nur einer
Seite der Seitenele-        - deux guides de bande (9; 10; 20; 21; 30; 31;
mente (65) angeordnet sind. Fig. 11, 12.      5    51; 52; 67; 68) munis de
surfaces de guidage et 9. Magnetkopfeinheit nach einem der vorste-
situee de part et d'autre de l'entrefer de tete (7; henden Anspruche, wobei
die genannten Steuer-      24; 41; 58; 78; 88), alors qu'un plan,
tangentiel A mittel Steuerelemente (35, 36; 49, 59; 70, 71; 89,  la face de
tAte convexe (6; 19; 27) a l'endroit de 90) aufweisen, die je an einem Ende
jeder der      l'entrefer de tete (7; 24; 41; 58; 78; 88) est situe
Fuhrungsflachen der Bandfuhrungselemente (30,   10   vers I'avant par
rapport A un plan qui est tangen- 31; 51, 52; 67, 68) vorgesehen sind,
wobei dieses  tiel aux surfaces de guidage des deux guides de Ende in einem
Abstand von dem betreffenden         bande (9; 10; 20; 21; 30; 31; 51; 52;
67; 68), Hohenbegrenzer (37, 38;. 54, 55; 72, 73; 86, 87)     - deux
limiteurs de hauteur (13; 14; 22; 23; liegt, dadurch gekennzeichnet, dass
die Gesamt-    37; 38; 54; 55; 72; 73; 74; 86; 87) dont chacun se hohe der
aus jeder Fulhrungsflache der ge-   15  trouve pres d'une extr6mite de la
surface de nannten Bandfuhrungselemente.(30,.31;.51, 52;     - guidage d'un
des deux guides de bande (9; 10; '67, 68)-und dem zugeordneten
Hohenbegrenzer  -     20; 21 30; 31 51; 52;:67;- 68) et comporte u na (37,
38; 49, 50; 70, 71; 89, 90) und dem Steuer-   surface limiteuse de hauteur
concue pour limiter, element (35, 36; 49, 50; 70, 71; 89, 90) gebildeten
au cours du fonctionnement de l'appareil, le Kombination nicht grosser ist
als die Hohe der   20   mouvement de la bande magnetique (8) dans au
Vorderflache des Magnetkopfes (26; 46; 63, 85),    moins une direction qui
est transversale A la so dass der Kopfspiegel in die Offnung der Kas-
direction de transport de la bande et parallele sette eingefuhrt werden
kann. Fig. 4-13.           audit plan tangentiel 3 la face de tete convexe
(6; 10. Magnetkopfeinheit nach einem der Anspru-     19; 27), ainsi que
~cne 7-9, dadurch gekennzeichnet, dass sie Mit   25  -des mayens de
commande (35; 36; 49; 50; tel aufweist, zum Kippen des Magnetkopfes (63)
70; 71; 89; 90) pour maintenir, au cours du fonc- um eine Achse senkrecht
zu der genannten Ebe-      tionnement de l'appareil, un contact permanent
ne tangential zu dem Kopfspiegel um die Ebene      entre un bord (15) de la
bande magnetique (8) et durch den Kopfspalt (78) senkrecht zu der ge-
lesdites surfaces limiteuses de hauteur, caract6- nannten Verbindungslinie
(16) auszurichten be-   30   rise en ce que vor der Kopf (63) endgultig auf
der Kopfeinheit      - les deux guides de bande (9; 10; 20; 21; 30; (62)
befestigt wird, wobei die genannten Kipp-     31; 51; 52; 67; 68) et les
deux limiteurs de . .~mittel. .eine...Schneidenlagerung...(7.7) .
aufweisen,.. .... ..    hauteur -(13;- 14; 22;- 23;. 37; *38;--54;-55; 72;
-73: die auf der Montageplatte (64) zwischen den        74; 86; 87)
avoisinent la face de tete convexe (6; Seitenelementen (65, 66) unmittelbar
unter dem    36   19; 27) de ladite unite de tete magnetique (3; 17;
_Kopfspalt (78). des .Magnetkopfes angeordnet ist.  25;..45;_62; 81)
..defacon A permettre A ladite-face------. Fig. 8-10.
de tote convexe son entr6e dans l'ouverture de la -.11. Magnetbandgerit,.
dadurch -gekennzeich--   - cassette,-- --- : .-X                       - _
_ net, dass das Gerat eine Magnetkopfeinheit (13;      -lesdits guides de
bande (9; 10; 2Q; 21; 30; 17; 25; 45; 62; 81) nach Anspruch 1 aufweist.  40
31; 51; 52; 67; 68) ont des surfaces de guidage .......  . -.- -
.-......._... -                        convexes et sont am6nages de fagon
que, la face Revendications                                     de tote
convexe 6tant entr6e dans I'ouverture de la cassette, les deux guides de
bande sont situes 1. Unite de tote magnetique (3; 17; 25; 45; 62;  entre
lesdits el6ments de guidage (44; 79; 80) de 81) A utiliser dans un appareil
a cassette de   4s   la cassette et ledit plan tangentiel aux surfaces
bande magnetique pour enregistrer des signaux      de guidage des guides de
bande se trouve entre sur une bande magnetique etlou reproduire des
d'une part ledit plan tangentiel A la face de tote signaux depuis une bande
magnetique (8) conte-     convexe (6; 19; 27) et d'autre part le plan
tangen- nue dans une cassette qui comprend un bottier      tiel aux
surfaces de guidage des elements de dont la face frontale comporte une
ouverture, ce   so   guidage (44; 79; 80) dans une position telle que
boitier ayant en outre deux elements de guidage    la bande (8) se deplace
le long d'un voie arqude (44; 79; 80) munis de surfaces de guidage et
sur les surfaces de guidage des guides de bande situes pros de deux c6tes
opposes de I'ouver-      et est maintenue tendue 3 cet endroit, et ture,
alors que ledit appareil est equipe de         -la tote magnetique (4; 18;
26; 46; 63; 85) est moyens pour transporter la bande magnetique   55   liee
en permanence a ladite unite de tete magne- (8) dans une direction
determinee derriere ladite  tique (3; 17; 25; 45; 62; 81), de sorte qu'un
plan ouverture au cours du fonctionnement de cet        passant par
l'entrefer de tete (7; 24; 41; 58; 78; appareil, I'unite de tete magnetique
(3; 17; 25;   88) et perpendiculaire audit plan tangentiel a la 45; 62; 81)
comportant:                            face de tote convexe (6; 19; 27) est
perpendicu- 



- une tOte magnetique (4; 18; 26; 46; 63; 85)   60   laire A une ligne de
liaison (16) qui relie les ayant une surface frontale qui comprend une
surfaces limiteuses de hauteur en des points qui face de tote convexe (6;
19; 27) dans laquelle se  avoisinent les surfaces de guidage respectives
termine en entrefer de tete (7; 24; 41, 58; 78; 88),  des guides de bande
(9; 10; 20; 21; -30; 31; 51- alors quo ladite face de tote convexe (6; 19;
27)  52; 67; 68). *tant entree dans l'ouverture du bottier de la   65  2.
Unite de tete magnetique selon la revendica- 12 C   L!11   N11111  S1l
11!1:j    tion 1, caractbrisbe en ce que les guides de band:   face de tete
convexe dans la direction de trans- sont form es par des corps
cylindriquies (9; 1 0; 20;  port de la bande mag netiq ue alo rs que des
parties 21; 30; 31; 51; 52; 67; 68) qui sont situbs pres de  terminales
(67,68) desdits organes constituent les la surface frontale de la tete
magnetique (4; 18;    surfaces de guidage de bande, caractbrisbe en ce 26;
46; 63; 85) et dont les axes sont pratiquement    5    que les deux organes
latbraux (65; 66; 83; 84) paralleles.a I'axe de courbure de la face de tete
forment corps avec la plaque de montage (64). convexe (6; 19; 27). Figures
1 a 13.                   8. Unite de tete magnetique selon la revendica-
3. Unite de tete magnetique selon Ia revendica-     tion 7, caracterisee en
ce que lesdits limiteurs de tion 2, caract6risbe en ce que lesdits corps
cylin-   hauteur (74) sont formbs par des blocs en m6tal driques (9; 10;
30; 31) forment corps avec une    to   trempb, placbs contre une face des
organes lat6- partie de la tete magn6tique (4; 26; 46), cette      raux
(65). Figures 11 et 12. partie comportant la face de tOte convexe (6; 27),
9. Unite de tete magnetique selon l'une quel- et ont une surface
cylindrique de base dont le       conque des revendications precbdentes,
alors rayon de courbure est infbrieur au rayon de cour-    que lesdits
moyens de command: comprennent bure de la face de tete convexe. Figures 1 3
7.  15   des 6l6ments de command: (35; 36; 49; 50; 70; 4. Unite de tete
magnbtique selon la revendica-    '71; 89; 90) dont chacun est ambnagb A
une extrb- tion 2 ou 3, caracterisee en ce qu'au moins un        mite d'une
des surfaces de guidage des guides de desdits-limiteurs de hauteur est
formb par un AlA-    ......  bande magnbtique (30; 31; 51; 52; 67; 68),.
ladite. ment de guidage (23; 55; 59) dont il est possible :    extrb mitb
tant sitube 'I'opposedu limiteur:de ';' s de rbgler dans la direction
axiale la position par   20    hauteur correspondant (37; 38; 54; 55; 72;
73; 86; rapport au corps cylindrique correspondant (21;      87);
caractbrisbe en ce que la hauteur totals de 52). Figures 3, 6 et 7.
l'ensemble que forment chaque surface de gui- 5. Unitb de tete magnetique
selon l'une quel-       dage desdits guides de bande (30; 31; 51; 52; 67;
conque des revendications prbcbdentes, utilisbe       68), le limiteur de
hauteur correspondant (37; 38; dans un appareil comportant une plaque de
totes   25   54; 55; 72; 73; 86; 87) et l'61ment de command: (1) a laquelle
ii y a lieu de fixer l'unitb'de tete (451 135; 36; 49; 50; 70; 71; 89; 90)
ne dbpasse pas la 62), caractb'risbe en Wc'e .q~u.e l''unite de tote mage
hu'fe~ur'de~la su~rfac-e fro'ntale' die'la"'tete' magn'e; tique (45; 62)
comports une plaque de montage   - -    .. tique (26; 46; 63; 85) pour
permettre ainsi a la face (53, 64) sitube pres de la surface infbrieure de
la   de tete convexe son entree dans l'ouverture de la tete magnetique (46;
63), cette surface etant pra-   30   cassette. Figures 4 a 13. tiquement
parallele a Ia direction de transport de      10. Unite de tet: magnetique
selon l'une quel- la band:, alors que ladite plaque de montage (53;
conque des revendications 7 A 9, caractbrisee en 64) permet A l'unite de
tete magnbtique d'etre       ce quo cette unitb de tete magnbtique comport:
fixee A la plaque de tetes (1) de l'appareil, et que  des moyens pour faire
pivoter la tete magnetique -  lesdits limiteurs de hauteur comportent des
.lan- --.._3s. .. -(63) sur un-axe perpendiculaire audit plan tangen-
guettes en saillie (54; 55; 72; 73) qui forment       tiel A la face de
tete convexe, pour positionner corps avec ladite plaque de montage. Figures
6 a      ledit plan passant par l'entrefer de tete (78)
12.-.perpeqndiculairement a ladite ligne de liaison (16) 6. Unitb de tete
magnetique selon les revendi-      avant de lier dbfinitivement la tete
(63) a l'unitb de cations4 etS, caracterisbe en ceque leditelbment  - 40
tAte magnbtique (62), lesdits moyens de pivote- de guidage (55; 59),
reglable en ce que concern:      ment comportant un palier on lame de
couteau sa position axiale, est forme par la partie termi-   (77) am6nagb
sur la plaque de montage (64) entre nale d'une languette obtenue par
entaillage de a e    es organes lateraux (65; 66) et situe directement
plaque de montage (53), cotte languette pouvant       au-dessous de
l'entrefer de tete (78) de la tAte pivoter par rapport au reste de ladite
plaque pour   45    magnetique. Figures 8 a 10. pouvoir regler axialement
ladite position. Figures      11. Appareil A band: magnbtique, caracterisb
6 et 7.                                               en ce quo cot
appareil est muni de l'unitb de tete 7. Unite de tete magnbtique selon la
revendica-     magnetique (13; 17; 25; 45; 62; 81) revendiqude tion 5,
cette unitb comportant deux organes late-     dans la revendication 1. raux
(65; 66; 83; 84) situbs de part et d'autre de la   60 55 60 65 13 C   L   M
S    


