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suits in each locating pin fitted in the bridging mem- ber not extending
perpendicularly to said axial end walls. During dismantling of the scanning
unit, for The invention relates to a magnetic-tape appara-  example, in
order to replace the head support, these tus comprising a scanning unit
mounted on a frame   5   deviations give rise to the upper and the lower
drum and comprising                                     being positioned
differently after reassembly. - at least one magnetic head mounted on a
rotatable  It is an object of the invention to provide a mag- head support,
netic-tape apparatus of the type defined in the - a drum-shaped guide means
comprising an upper    opening paragraph, in which the scanning unit does
drum and a lower drum which occupy a fixed position   10  not employ a
bridging member and comprises upper on the frame and between which the head
support is  and lower drums whose guide surface Is positioned mounted for
rotation, the circumferential outer sur-  correctly  the conect positioning
being also main- faces of said drums together forming a curved     tained
after dismantling and subsequent re-assem- guide surface which is situated
near the circular  bly. path of the magnetic head and over which a magnet-
15  To this end the invention is characterized in that: ic tape is guided,
- near their facing axial end walls the upper and low- - fixing means which
interconnect the upper drum   or drums have wall portions which face one
another and the lower drum, and                            and each of
which is provided with three positioning - positioning elements which
position the upper drum  elements, the positioning elements on one wall
por- and the lower drum relative to one another.   20  tion and those on
the other wall portion cooperating A magnetic-tape apparatus of the type
defined in  with one another in pairs either directly or indirectly the
opening paragraph is known from United States  through intermediate
elements to establish together Patent Specification 3,435,154. In such an
appara-  a statically defined connection between the upper tus the tape is
guided along a helical path over the  drum and the lower drum, and guide
surface formed by the circumferential outer  25   - the fixing means keep
the positioning elements of surfaces of stationary upper and lower drums,
so   each pair pressed against one another or against that during operation
tracks which are inclined rela-  the associated intermediate element. tive
to the longitudinal axis of the magnetic tape are  In this way the upper
and lower drums can be con- written onto or read from said tape by the
magnetic  nected to each other without the use of a bridging head.
30   member. The three-point connection by means of To interconnect the
upper drum and the lower     the positioning elements, which is entirely
statically drum the known apparatus employs a bridging mem-   defined,
results In an accurate positioning of the up- ber on that side of the upper
and lower drums which  per and lower drums relative to one another. Fur- is
remote from the guide surface, which member in-  ther, the two drums can be
dismantled and re-as- terconnects the lower and upper drums by means of  35
sembled simply, so that the accurate positioning of bolts. In view of the
accuracy with which the in-  the two drums is maintained for example after
a re- dined tracks have to be read or written during oper-  placement of
the head support and the magnetic ation it is desirable that the connection
between the  head or magnetic heads mounted on this support. upper drum and
the lower drum is such that the two  The only residual tolerance in the
scanning unit re- drums are positioned correctly relative to one an-  40
sides in the head protrusion of the magnetic head or other. For this
purpose the bridging member em-    heads on the head support. The correct
positioning ploys two locating pins which extend in axial direc-  of the.
upper and lower drums relative to each other tions relative to the axis of
rotation of the head sup-  ensures that the circumferential outer surfaces
of port, the upper and lower drums being slid against  the two drums are
aligned, so that there is no step in the locating pins during assembly and
being subse-  45  the guide surface formed by these surfaces due to quently
secured. It Is Important that the bridging  differences In drum diameter,
thus guaranteeing member and the two locating pins which are em-
constant thickness of the air film formed between ployed for this purpose
are manufactured with a    the guide. surface and the magnetic tape at the
loca- high degree of accuracy. Despite this accuracy the  tion of the upper
and lower drums. This enables a positioning of the upper drum and the lower
drum rel-  50  very good air-film guidance of the tape at the loca- ative
to each other may exhibit deviations resulting  ton of the guide surface of
the drums to be ob- from at least two causes. The first cause is the oc-
tained, which is advantageous for a correct and uni- currence of tolerances
in the diameter of the lower  form tape transport. and upper drums owing to
the diameters of the up-    It is noted that document DE-A-1.474.433 dis-
per drum and the lower drum not being exactly identi-  55   doses a
magnetic tape apparatus which comprises cal. After assembly of the scanning
unit such toler-  a scanning unit having an upper and a lower drum, ances
may produce a step in the guide surface      each carrying four elements
used in positioning the formed by the circumferential outer surfaces of the
drums relative to each other. drums. The second cause resides in the
bridging      The elements involved in positioning and fixing member which
is employed. This is because It is sub-   60  are arranged as four pairs. A
pair of these ele- stantially impossible to form the bridging member  ments
cooperates with an adjusting screw to posi- with bores for the locating
pins in such a way that  ton the height of the upper drum relative to the
low- the central axis of each bore extends perfectly per-  er drum for
obtaining a proper still picture. Height pendiculariy to the axial end
walls of the upper drum  adjustment through use of the adjusting screw plv-
and the lower drum. In practice this generally re-  65   ots the drums
about a pivot axis providing a vari- 2    
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the drums. This document shows  of the invention is characterized in that
the fixing four element groupings, rather than three, and     means secure
the upper drum and the lower drum teaches away from the use of a fixed
repeatable re-  relative to each other by means of only one bolt con-
lationship between the two drums based on Integral,  nection, which bolt
connection, viewed parallel to non-adjustable positioning elements, so that
they   5   the axis of rotation, extends at least substantially di- can be
separated from each other and then reas-    ametrically relative to the
centre of the guide sur- sembled while retaining the original alignment.
face and within a triangle whose vertices are de- A preferred embodiment of
the invention is char-  fined by the positioning elements. This provides
the acterized in that said wall portions are extensions of  possibility of
interconnecting the upper and the low- the axial end walls of the upper and
lower drums.  10  or drum by means of only one bolt connection, which Thus,
the positioning elements on the axial end walls  because it is situated
within said triangle also en- are suitable for obtaining a statically
defined posi-  sures that the positioning elements correctly en- tioning of
the upper and lower drums relative to   gage with each other and the upper
drum and the each other.                                        lower drum
are accurately positioned relative to one United States Patent
Specification 3,435,154 fur-  15  another. ther describes a scanning unit
in which the guide    The invention also relates to a method of manu-
surface has a circular cylindrical shape with a cylin-  facturing the
scanning unit of a magnetic-tape appa- der axis which at least
substantially coincides with  ratus in accordance with the invention. This
method the axis of rotation of the head support. A pre-  is characterized
by the following sequence of oper- ferred embodiment of the invention in
which the   20  ations: guide surface has the shape of part of the surface
- the upper drum and the lower drum are manufac- of an imaginary circular
cylinder whose axis coin-  tured separately, the respective positioning
ele- cides at least substantially with the axis of rotation  ments being
formed at the same time, of the head support, is characterized in that,
- the upper drum and the lower drum are assembled, viewed parallel to the
axis of rotation, in an area out-  25   positioned relative to each other
by means of the side the guide surface the drums extend radially be-
positioning elements, and clamped in a lathe, yond the circular path
described by the free end of  - the assembled upper and lower drums are
together the magnetic head, and the three positioning ele-  machined at
their circumferential surfaces at least ments are located on said wall
portions in the area  locally, to form the guide surface, outside the
circular path. Since said wall portions   30   - the upper drum and lower
drums are separated situated near the facing axial end walls of the drums
from each other and the head support and the asso- extend outside the area
of the guide surface and al-  ciated drive means are mounted, and so
outside the circular path of the magnetic head,  - the upper drum and lower
drums are re-assem- the three postioning elements on each of said two
bled, and positioned relative to each other by means wall portions can be
arranged outside said circular  35   of the positioning elements, and are
interconnected path, so that after assembly the positioning ele-  by means
of the fixing means. ments do not obstruct the rotation of the support
Thus, after their manufacture the lower drum and and the magnetic head on
this support.             the upper drum may initially have different radii
with Another preferred embodiment of the invention is  a comparatively
large tolerance. After assembly characterized in that the positioning
elements are in-  40  the circumferential surfaces of the two drums to-
tegral with the associated upper and lower drum re-  gether are machined at
least locally, suitably by spectively. By forming the positioning elements
inte-  turning on a lathe, so that the resulting guide sur- grally with the
upper and lower drums the positioning  face has a radius which is exactly
the same for the elements can be manufactured simultaneously with   upper
drum and the lower drum. The presence of the the drums. This means that the
forming of the posi-  45   positioning elements ensures that after
separation toning elements is cheaper and quicker than when   of the two
drums, mounting of the head support and these elements are formed in a
separate operation  the associated drive means, re-assembly of the two
after the manufacture of the drums.                drums and
interconnection with the aid of the fixing With respect to the foregoing
another preferred  means the parts of the guide surface situated on
embodiment of the invention is characterized in that  50  the upper drum
and the lower drum are positioned the positioning elements are formed as
recesses in  very accurately relative to each other. Further- and
protrusions on the wall portions present on the  more, it is advantageous
in the manufacture of the axial end walls of the upper and the lower drum
re-  lower and the upper drum that the positioning ele- spectively. In this
way a three-point connection be-  ments themselves need not comply with
specific ac- tween the upper and the lower drum which is entirely  55
curacy requirements. It is important only that in the statically defined
can be obtained in a simple man-  assembled condition of the lower drum and
the up- ner.                                               per drum a
uniquely defined scanning unit assembly A further preferred embodiment of
the invention  is obtained. Thus, the present method enables a is
characterized in that the fixing means are ar-  scanning unit to be
manufactured cheaply and rapid- ranged near the wall portions in said area
outside   60  ly with an accurate positioning of the guide surfac- said
circular path. In this way the wall portions can  es on both drums. be
connected to each other without the fixing means  In this respect a further
method is characterized obstructing the rotation of the head support and
the  in that during the combined machining of the upper magnetic head
carried by this support.             and the lower drum the tool used for
this purpose is In this respect still another preferred embodiment  65
controlled in both the radial and the axial direction. 3    



5                  EP 0 239139 B1                  6 The use of a tool,
preferably a cutting tool which is  Fig 3 is a plan view of the scanning
unit looking in controlled in both the radial and the axial direction  the
direction of the arrow III in Fig.2; during turning, has the advantage that
other parts   Fig. 4 is an exploded respective view of the lower on the
drums can also be formed when the drums     and upper drums and the
positioning elements ar- are being turned. In this respect it is important
in   5   ranged thereon; that the cutting tool is controlled in such a way
that  Fig. 5 is a plan view similar to Fig. 3, of the scan- the wall
portions carrying the positioning elements  ning unit of a magnetic-tape
apparatus in a second and the fixing means on the facing axial end walls of
embodiment in accordance with the invention, the the upper and lower drums
are effectively avoided  scanning unit being provided with two tape guides,
by the cutting tool at the location of the positioning   10  and elements
and the fixing means. Thus in the area      Fig. 6 is an exploded view
similar to Fig. 4, of the where said elements and means are situated these
scanning unit of a magnetic-tape apparatus in a wall portions retain their
original shape as obtained  third embodiment. after their manufacture. With
respect to the foregoing another method is  15  The magnetic-tape apparatus
shown in Fig. 1 com- characterized in that during its controlled movement
prises a scanning unit I mounted on a frame 2 com- In the axial direction
the tool forms a guide face on  prising a flat deck plate. The scanning
unit I Is one of the drums for guiding an edge of the magnet-  shown to an
enlarged scale in Figs. 2 to 4. The scan- ic tape. Such a guide face
supports one edge of the  ning unit comprises a drum-shaped guide means
magnetic tape in a direction perpendicular to the ion-  20   comprising two
stationary drums 3 and 4, the drum 3 gitudinal axis of the tape during the
movement of the  being mounted on the frame 2, thus constituting the tape
over the guide surface. In this way this guide  lower drum, and the upper
drum 4 being mounted on face can also be formed accurately on the scanning
the lower drum 3 in a manner to be described herein- unit so that the
height position of the magnetic tape  after. A head support 5 carrying a
plurality of mag- on the scanning unit during the movement over the   25
netic heads 6, for example four heads, is mounted guide surface is defined
accurately.               for rotation between the lower drum and the upper
With respect to the foregoing another method is  drum. Together the lower
drum and the upper drum characterized in that by the controlled movement in
form a curved guide surface 7 having the shape of the axial and the radial
direction at least one tape  part of the surface of an imaginary circular
cylinder guide is formed at the same time. By simultaneously  30   whose
axis coincides at least substantially with the forming the tape guide this
tape guide need not be  axis of rotation 5a of the head support 5. During
op- formed separately and is positioned accurately rela-  eration of the
apparatus the surface 7 guides a tive to both drums. Thus, all the guide
means for the  magnetic tape 8 which, as is shown schematically in magnetic
tape in the apparatus which should be posi-  Fig. 1 is wound on tape reels
8a and 8b and which tioned accurately are integrated in the scanning   35
during normal operation is transported from the reel unit. If, relative to
the tape-transport direction  8a to the reel 8b in the direction indicatd
by the ar- over the guide surface, further tape guides are ar-  row A. For
this purpose the apparatus comprises ranged near both ends of the guide
surface, the    winding spindles 9 and 10 which are driven, in a man- tape
can leave the scanning unit at a level relative  ner not shown, from the
underside of the frame to to a reference face, such as the upper side of
the   40   provide the tape ransport Driving is effected by deck plate,
which at least substantially corresponds  means of an electric motor 11
which, viewed in Fig. 1, to the level at which the tape enters the scanning
is situated to the right of the scanning unit 1. The unit. This is a
significant advantage because it ena-  head support 5 is driven by means of
an electric mo- bles the other tape guides of the magnetic-tape ap-  tor 12
which is situated to the left of the scanning paratus to be arranged with
their portions which   45   unit. However, it is to be noted that
alternatively, in guide the lower tape edge situated at the same level  a
manner not shown, the drive of the head support 5 relative to said
reference face, so that these other  may be integrated in the scanning unit
1, in which tape guides can be mounted in a simple manner.     case the
drive is situated near the underside of the Thus, in a situation in which
the magnetic tape is  lower drum 3. On the upper side of the frame 2 a
wound on reels which are spaced equidistantly from   50  sliding plate 13
is arranged to be rectilinearly slid- said reference face, the transport of
the tape out  able in a direction perpendicular to a line intercon- of the
cassette accommodating the reels can be ef-  necting the axes of rotation
of the winding spindles fected simply in the magnetic-tape apparatus in ac-
9 and 10. Further, a pressure-roller lever 14 is ar- cordance with the
invention.                       ranged on the upper side of the frame 2 so
as to be The invention will now be described in more detail,  55
pivotable about a spindle 14a. The pressure-roller by way of example, with
reference to the accompa-  lever carries a pressure roller 15 which, in the
oper- nying drawings, which show embodiments of a mag-   ating position
shown in Fig.1, is positioned against netic-tape apparatus comprising a
scanning unit in  the capstan 16 as a result of the pivotal movement
accordance wit the invention. In the drawings:     of the pressure-roller
lever 14. The capstan also is 60   driven by the electric motor 11 in a
manner not Fig 1 is a perspective view of a magnetic-tape ap-  shown. In
the operating position the capstan 16 in paratus in accordance with the
invention;          cooperation with the pressure roller 15 ensures that
Fig. 2 is a side view, drawn to a different scale,  the magnetic tape 8 is
moved over the guide sur- of the scanning unit of the magnetic-tape
apparatus  face 7 with a constant velocity. shown in Fig. 1,
65     The sliding plate 13 controls two levers 17 and 18 4    



7                  EP0239139B1                     8 which carry guide pins
19 and 20 respectively. The  heads 6. The lower drum and the upper drum are
in- magnetic tape Is guided round these pins from the  terconnected by
fixing means comprising only one reel 8a to the reel 8b. The sliding plate
13 further  bolt 32 which extends through a plain box in the drum carries
two pairs of tape guides 21, 22 and 23, 24  4 and screws into a threaded
box in the lower drums respectively. Each pair of tape guides may be   5
3, the boxes having a common axis which extends formed as an integral unit
from one piece of a mate-  parallel to the axis of rotation 5a. A spring 34
is ar- rial, for example a plastics. The tape guides 21 and  ranged between
the upper axial end wall of the up- 22 extend perpendicularly to the frame
2 and the   per drum 4 and the head of the bolt 32 and when the tape guides
22 and 24 are inclined. Since the axis of  bolt 32 Is tightened, the spring
exerts a pressure on rotation 5a is inclined relative to the frame 2 and
the   10  the lower drum and the upper drum at the location of tape guides
22 and 24 are also inclined, the tape  the positioning elements. In this
respect it is advan- can be guided along a helical path over the guide
tageous that, viewed parallel to the axis of rotation surface 7 of the drum
during operation, the tape be-  5a, the bolt 32 Is situated substantially
on a line (not ing guided over the larger part of its width by the up-
shown) which bisects the guide surface 7 and within per drum 4 at the side
of the tape guide 22 and the   15   a triangle whose vertices are defined
by the posi- tape being guided over the larger part of its width  tioning
elements. In this way a correct and uniform by the lower drum 3 at the side
of the tape guide 24.  pressure is exerted on the pairs of positioning ele-
In order to ensure a correct guidance of the tape in  ments. the direction
of its width the lower drum 3 further  The entirely statically defined
positioning of the comprises a guide face 25 In the form of a ledge on   20
lower drum and the upper drum relative to one an- the circumferential outer
surface of the drum 3.   other by means of three pairs of positioning ele-
Thus, during its travel over the guide surface 7 the  ments in accordance
with the invention enables the tape performs an accurately predetermined
move-    scanning unit to be manufactured accurately yet ment so that
during rotation the head 6 writes or  easily. First of all, the lower drum
3 and the upper reads tracks on the magnetic tape 8 which are in-  25
drum 4 are manufactured separately, the position- dined relative to the
longitudinal axis of tapes. For  ing elements 26 to 28 and 29 to 31 being
formed at a further description of the parts of the apparatus  the same
time on the wall portions 3a and 4a respec- such as the sliding plate 13,
and the movement of  tively. Subsequently, the lower drum and the upper
this plate to the various operating positions, refer-  drum are assembled
by interengagement of the posi- ence is made to the Applicant's non
pre-published   30   toning elements on the drums, after which the lower
NL-A- 85 01 027 of 3.1 1.86, filed on the 9th of April  and upper drum
assembly is clamped in a lathe, 1985 (herewith Incorporated by reference).
which is preferably of a numerically controlled hy- It is important that
the lower drum 3 and the upper  drostatic type. During machining with such
a lathe, drum 4 are positioned correctly relative to one an-  preferably
turning with a cutting tool, it is possible other after assembly of the
scanning unit 1. For this  35  to control this tool in both the radial and
the axial di- purpose the facing axial end walls of thelower drum  rection
relative to the axis of rotation 5a. During the and the upper drum comprise
arcuate or crescent-   controlled movement of the cutting tool, which re-
shaped extensions which constitute wall portions 3a  suits in the side of
the guide surface 7, being turned and 4a respectively, each of which
carries three   off both this surface and the guide face 25 are positoning
elements, namely the positioning ele-  40  formed. After removal from the
lathe the upper ments 26, 27 and 28 on the wall portion 3a and the  drum
and the lower drum are separated and the positioning elements 28, 30 and 31
on the wall portion  head support 5 provided with the heads 6 is mount- 4a.
In the assembled condition of the scanning unit 1  ed between the lower and
the upper drum. Assembly the positioning elements 26 and 29, 27 and 30,and
of the scanning unit 1 is completed after re-assem- 28 and 31 engage one
another in pairs. The position-  45   bly of the lower and the upper drum,
positioning by ing elements 29, 30 and 31 are semispherical and the  means
of the positioning elements, and securing by positioning element 27 is
formed with a wall which ex-  means of the bolt 32. tends in a plane
perpendicular to the axis of rotation  As a result of the location of the
positioning ele- 5a. The positioning element 26 takes the form of a  ments
outside the circular path 6a described by the recess with three walls such
that the recess has the   50   heads 6 the angle through which the guide
surface 7 forrn of a tetrahedron. The positioning element 28  can guide the
tape 8 is limited to approximately [err] has two walls arranged in the form
of a V. Together  In the present embodiment the scanning unit 1 is in- the
three pairs of positioning elements 26 and 29, 28  tended for reading or
writing tracks with digitally en- and 31, and 27 and 30, which interengage
upon as-  coded audio signals, the angle through which the sembly of the
lower and upper drums ensure that  55   magnetic tape 8 Is wrapped around
the guide sur- the drums are in entirely statically defined positions  face
7 being at least substantially [err] Therefore relative to one another.
Preferablythe positioning  the construction of the magnetic-tape apparatus
elements are formed integrally with the associated  comprising the scanning
unit in accordance with the lower or upper drum. As can be seen in Fig.3,
the  invention is particularly suitable for use in such a positioning
elements and the wall portions 3a and 4a   60   magnetic-tape apparatus,
but from the foregoing It are situated outside the path 6a described by the
will be evident that this construction can also be em- heads 6. For this
purpose the facing axial end walls  ployed in the case of wrapping angles
larger than of the drums extend from the area where they adoin  900. the
guide surface 7 to a point outside the circular  Thus, for the manufacture
of the scanning unit 1, path 6a described by the free ends of the magnetic
65   drums 3 and 4 may be used which initially need not 5    



9                  EP 0 239 139 B1                  10 be manufactured very
accurately, because after      ble owing to the method of controlling the
cutting tool turning In a lathe and mounting the head support 5  in the
axial and radial directions during turning. the drums 3 and 4 are
positioned in an unambigously   When such a tape guide is used the tape can
defined relationship to each other, in such a way   leave the scanning unit
after the guide 36 at th same that no or substantially no tolerance exists
between    5   level relative to the frame 2 at which the tape enters the
radii of the lower and the upper drum at the loca-  the scanning unit at
the location of the tape guide tion of the guide surface 7. The only
residual toler-  35. In this way all the guide means which must be po- ance
is caused by a difference in the radial protru-  sitioned accurately are
concentrated in the scan- sion of the heads 6 on the head disc 5. During
rota-  ning unit 1. All the other tape guides of the magnetic- tion of the
drums an air film is formed between the   10  tape apparatus can be
arranged in such a way that magnetic tape 8 and the guide surface 7. An
advan-  their lower end surfaces are situated at the same tage of the
construction in accordance with the in-  level relative to the frame 2,
which results in a sim- vention is that reckoned in the direction of width
of  ple mounting of these tape guides. the tape the air film has a uniform
thickness at the  The drums 3 and 4 may be made of a metal, the po- lower
drum and the upper drum. This results in a   15  sitioning elements 26-31
being secured on the end very effective air-film guidance of the tape at
the  walls of the drums. Alternatively, the drums can be location of the
guide surface, which is also advanta-  manufactured advantageously from a
plastics, the geous for a correct and unform  tape transport.
positioning elements 26 to 31 being formed at the Since this air film is
uniform in the direction of width  same time by Injection-moulding. In this
way it is also of the tape the tolerances in the radial distances of  20
possible to achieve an accurate mutual positioning the individual heads 6
from the axis of rotation 5a  of those parts of the drums 3 and 4 which
cooper- may be slightly larger in comparison with conven-   ate with the
tape. Alternatively, the drums may be tional constructions without giving
rise to problems.  die-cast from aluminium. Further, it is possible by
optimising the shape of the  As is shown in Fig.6, the lower drum 3 and the
up- guide surface 7 to arrange the magnetic heads 6   25   per drum 4 may
also be positioned by means of an in- near that part of the guide surface
where the tape 8  termediate member constituted by an arcuate plate meets
this surface, in such a way that the radial pro-  37 which in the assembled
condition is situated be- trusion relative to the guide surface is slightly
larg-  tween the wall portions 3a and 4a of the drums and er than at the
location where the tape leaves the   outside the circular path 6a described
by the mag- guide surface. At the location where the guide sur-  30   netic
heads 6. In the wall portions 3a and 4a posi- face begins the thickness of
the air film is generally  tioning elements are formed comprising prismatic
re- larger than at the end of the guide surface.        cesses 38a, 38b,
38c and 39a, 39b, 39c respective- The correct positioning of the drums in
the con-  ly, the longitudinal axes of the recesses 38a, 38c struction in
accordance with the invention enables  and 39a, 39c being coincident and
the longitudinal the tolerance in the distance between the facing axi-  35
axes of the recesses 38b and 39b extending perpen- al end walls of the
drums 3 and 4 and the height of  dicularly to the longitudinal axes of the
recesses the gap between these walls in which the head sup-  38a, 38c and
39a, 39c respectively. The plate 37 port 5 rotates to be reduced. This
results in a very  carries three positioning elements constituted by small
interruption in the guide surface 7 at the loca-  balls 40a, 40b, 40c which
are fixed in holes in the tion of said gap. A further advantage is that in
the   40   plate 37 and which project from the lower and upper case of
future replacement of the head support 5,   wall portions of the plate 37.
In the assembled condi- for example owing to wear of the heads 6, disman-
tion the bolt 32 urges the balls 40a, 40b, 40c fling and subsequent
re-assembly can be effected    against the walls of the recesses in the
wall portions simply. This simplifies and speeds up such a re-    3a and 4a
This also results in an entirely statically placement, which is
advantageous with respect to   45   defined three-point connection of the
two drums. servicing.                                          An
additional advantage of the use of the intermedi- The use of a lathe, in
which the cutting tool can be  ate member 37 is that the height of the gap
between controlled in both the axial and the radial direction  the drums 3
and 4 in which the heads 6 rotate is ad- during turning of the assembled
drums 3 and 4, also  justable by a suitable choice of the diameters of the
enables the guide face 25 at the lower side of the   50   balls 40. guide
surface 7 to be formed accurately. It is ad- vantageous that the
circumferential surface of the drum need be turned by the cutting tool only
at the  Claims location of the guide surface 7. This is effected by radial
control of the cutting tool, so that machining is  55  1. A magnetic-tape
apparatus comprising a scan- effected only at the location of the guide
surface 7  ning unit (1) mounted on a frame and comprising and the cutting
tool moves freely past the remainder  - at least one magnetic head (6)
mounted on a ro- of the circumferential surface of the drums.
tatable head support (5), As is shown in Fig. 5, the construction in
accord-  - a drum-shaped guide means comprising an up- ance with the
invention enables a tape guide 35 and   60  per drum (4) and a lower drum
(3) which occupy a 36 to be formed simultaneously with the manufac-
fixed position on the frame and between which the ture of the lower and
upper drum respectively.        head support (5) is mounted for rotation,
the dr- These tape guides replace the inclined tape guides    cumferential
outer surfaces of said drums to- 22 and 24 in Fig.l. Forming such a tape
guide on the  gether forming a curved guide surface (7) which
circumferential ends of the guide surface 7 is possi-  65    is situated
near the circular path (6a) of the mag- 6    



9                  EP 0 239 139 B1                  10 be manufactured very
accurately, because after     ble owing to the method of controlling the
cutting tool turning in a lathe and mounting the head support 5  in the
axial and radial directions during turning. the drums 3 and 4 are
positioned in an unambigously  When such a tape guide is used the tape can
defined relationship to each other, in such a way  leave the scanning unit
after the guide 36 at th same that no or substantially no tolerance exists
between   5   level relative to the frame 2 at which the tape enters the
radii of the lower and the upper drum at the loca-  the scanning unit at
the location of the tape guide tion of the guide surface 7. The only
residual toler-  35. In this way all the guide means which must be po- ance
is caused by a difference in the radial protru-  sitioned accurately are
concentrated in the scan- sion of the heads 6 on the head disc 5. During
rota-  ning unit 1. All the other tape guides of the magnetic- tion of the
drums an air film is formed between the   10  tape apparatus can be
arranged in such a way that magnetic tape 8 and the guide surface 7. An
advan-  their lower end surfaces are situated at the same tage of the
construction In accordance with the in-  level relative to the frame 2,
which results in a sim- vention is that reckoned in the direction of width
of  pie mounting of these tape guides. the tape the air film has a uniform
thickness at the  The drums 3 and 4 may be made of a metal, the po- lower
drum and the upper drum. This results in a   15  sitioning elements 26-31
being secured on the end very effective air-film guidance of the tape at
the  walls of the drums. Alternatively, the drums can be location of the
guide surface, which is also advanta-  manufactured advantageously from a
plastics, the geous for a correct and unfodrm tape transport.
positioning elements 26 to 31 being formed at the Since this air film is
uniform in the direction of width  same time by injection-moulding. In this
way it is also of the tape the tolerances in the radial distances of  20
possible to achieve an accurate mutual positioning the individual heads 6
from the axis of rotation 5a  of those parts of the drums 3 and 4 which
cooper- may be slightly larger in comparison with conven-  ate with the
tape. Altematively, the drums may be tional constructions without giving
rise to problems.  die-cast from aluminium. Further, it is possible by
optimising the shape of the  As is shown in Fig.6, the lower drum 3 and the
up- guide surface 7 to arrange the magnetic heads 6   25   per drum 4 may
also be positioned by means of an in- near that part of the guide surface
where the tape 8  termediate member constituted by an arcuate plate meets
this surface, in such a way that the radial pro-  37 which in the assembled
condition is situated be- trusion relative to the guide surface is slightly
larg-  tween the wall portions 3a and 4a of the drums and er than at the
location where the tape leaves the  outside the circular path 6a described
by the mag- guide surface. At the location where the guide sur-  30   netic
heads 6. In the wall portions 3a and 4a posi- face begins the thickness of
the air film is generally  toning elements are formed comprising prismatic
re- larger than at the end of the guide surface.       cesses 38a, 38b, 38c
and 39a, 39b, 39c respective- The correct positioning of the drums in the
con-  ly, the longitudinal axes of the recesses 38a, 38c struction in
accordance with the invention enables  and 39a, 39c being coincident and
the longitudinal the tolerance in the distance between the facing axi-  35
axes of the recesses 38b and 39b extending perpen- al end walls of the
drums 3 and 4 and the height of  dicularly to the longitudinal axes of the
recesses the gap between these walls in which the head sup-  38a, 38c and
39a, 39c respectively. The plate 37 port 5 rotates to be reduced. This
results in a very  carries three positioning elements constituted by small
interruption in the guide surface 7 at the loca-  balls 40a, 40b, 40c which
are fixed in holes in the tion of said gap. A further advantage is that in
the   40   plate 37 and which project from the lower and upper case of
future replacement of the head support 5,  wall portions of the plate 37.
In the assembled condi- for example owing to wear of the heads 6, disman-
tion the bolt 32 urges the balls 40a, 40b, 40c tling and subsequent
re-assembly can be effected    against the walls of the recesses in the
wall portions simply. This simplifies and speeds up such a re-    3a and
4a. This also results in an entirely statically placement, which is
advantageous with respect to  45   defined three-point connection of the
two drums. servicing.                                          An
additional advantage of the use of the intermedi- The use of a lathe, in
which the cutting tool can be  ate member 37 is that the height of the gap
between controlled in both the axial and the radial direction  the drums 3
and 4 in which the heads 6 rotate is ad- during turning of the assembled
drums 3 and 4, also  justable by a suitable choice of the diameters of the
enables the guide face 25 at the lower side of the   50   balls 40. guide
surface 7 to be formed accurately. It is ad- vantageous that the
circumferential surface of the drum need be turned by the cutting tool only
at the  Claims location of the guide surface 7. This is effected by radial
control of the cutting tool, so that machining is  55  1. A magnetic-tape
apparatus comprising a scan- effected only at the location of the guide
surface 7  ning unit (1) mounted on a frame and comprising and the cutting
tool moves freely past the remainder  - at least one magnet head (6)
mounted on a ro- of the circumferential surface of the drums.
tatable head support (5), As is shown in Fig. 5, the construction in
accord-  - a drum-shaped guide means comprising an up- ance with the
invention enables a tape guide 35 and   60  per drum (4) and a lower drum
(3) which occupy a 36 to be formed simultaneously with the manufac-
fixed position on the frame and between which the ture of the lower and
upper drum respectively.        head support (5) is mounted for rotation,
the cr- These tape guides replace the inclined tape guides   cumferential
outer surfaces of said drums to- 22 and 24 in Fig.1. Forming such a tape
guide on the  gether forming a curved guide surface (7) which
circumferential ends of the guide surface 7 is possi-  65    is situated
near the circular path (6a) of the mag- A..~~~~~~~~~~~~~~~~~~~~    
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which a magnetic tape (8)   9. A method of manufacturing the scanning unit
is guided,                                       of a magnetic-tape
apparatus as claimed in Claim 1, - fixing means (32) which interconnect the
upper  characterized by the following sequence of opera- drum (4) and the
lower drum (3), and             tions: - positioning elements (26-31) which
position the   5  - the upper and the lower drum (4, 3) are manu- upper
drum (4) and the lower drum (3) relative to  factured separately, the
respective positioning one another, characterized in that
elements (26-31) being formed at the same time, - near their facing axial
end walls the upper and  - the upper drum (4) and the lower drum (3) are
lower drums have wall portions (4a, 3a) which      assembled, positioned
relative to each other by face one another and each of which is provided
10  means of the positioning elements (26-31), and with three positioning
elements (26-31), the posi-  damped in a lathe, tioning elements on one
wall portion (3a) and      - the assembled upper and lower drums (4, 3) are
those on the other wall portion (4a) cooperating   together machined at
their circumferential sur- with one another in pairs either directly or
indi-  faces at least locally to form the guide surface rectiy through
intermediate elements (40a, 40b,  15    (7), 40c) to establish together a
statically defined    - the upper and lower drums (4, 3) are separated
connection between the upper drum (4) and the      from each other and the
head support (5) and the lower drum (3), and
associated drive are mounted, and - the fixing means (32) keep the
positioning ele-  - the upper and the lower drums (4, 3) are re-as- ments
(26-31) of each pair pressed against one   20    sembled, are positioned
relative to each other by another or against the associated intermediate
means of the positioning elements (26-31), and element (37).
are interconnected by means of the fixing means 2. A magnetic-tape
apparatus as claimed in Claim   (32). 1, characterized in that said wall
portions (4a, 3a)  10. A method as claimed in Claim 9, characterized are
extensions of the axial end walls of the upper  25  in that during the
contained machining of the upper and lower drums (4, 3).
and the lower drum (4, 3) the tool used for this pur- 3. A magnetio-tape
apparatus as claimed in Claim  pose is controlled in both the radial and
the axial di- 2, characterized in that there are provided two fur-
rection. ther wall portions on an intermediate (37) situated  11. A method
as claimed in Claim 10, characterized between said axial end walls and
carrying said inter-  30  in that during its controlled movement In the
axial di- mediate elements (40a, 40b, 40c).                  rection the
tool forms a guide face (25) on one of 4. A magnetic-tape apparatus as
claimed in Claim   the drums (3) for guiding an edge of the magnetic 2, the
guide surface (7) having the shape of part of  tape (8). the surface of an
imaginary circular cylinder whose  12. A method as claimed in Claim 9,
characterized axis coincides at least substantially with the axis  35  in
that by the controlled movement in the axial and (5a) of rotation of the
head support (6), character-  radial directions at least one tape guide
(35, 38) is ized in that, viewed parallel to the axis of rotation, in
formed at the same time. an area outside the guide surface (7) the drums
ex- tend radially beyond the circular path (6a) de-    Patentansprfche
scribed by the free end of the' magnetic head, and   40 the positioning
elements (26-31) are located on said  1. Magnetbandgerit mit elner auf
einem Gestell wall portions (4a, 3a) in the area outside the circular
angeordneten Abtasteinheit (1) mit: path (6a).
- wenigstens einem auf einem drehbaren Kopftrd- 5. A magnetic-tape
apparatus as claimed in Claim   ger (5) angeordneten Magnetkopf ( 6) 4,
characterized in that the positioning elements  45  - einem trommeffOrmigen
FRhrungsmittel mit einer (26-31) are integral with the associated upper and
Obertrommel (4) und einer Untertrommel (3), die lower drum (4, 3)
respectively.                      auf dem Gestell eine feste Lage
einnehmen und 6. A magnetic-tape apparatus as claimed in Claim   zwischen
denen der Kopftrlger (5) drehbar ange- 5, characterized in that the
positioning elements    ordnet ist, wobei die ManteloberflAchen der ge-
(26-31) are formed as recesses in and protrusions   50  nannten Trommeln
zusammen eine in der Ndhe der on the axial end walls of the upper drum (4)
and the  Kreisbahn (6a) des Magnetkopfes (6) liegende lower drum (3)
respectively.                         gekrimmte Ffhrungsilache (7) bilden,
Ober die 7. A magnetic-tape apparatus as claimed in Claim   ein Magnetband
(8) geflhrt wird, 4, characterized in that the fixing means (32) are ar-  -
Befestigungsmitteln (32), welche die Obertrom- ranged near the wall
portions (4a, 3a) in said area   55  mel (4) und die Untertrommel
(3)'miteinander ver- outside said circular path (6a).
binden und 8. A magnetic-tape apparatus as claimed in Claim   -
Positionierungselementen (26-31), welche die 7, characterized in that the
fixing means secure the  Obertrommel (4) und die Untertrommel (3) gegen-
upper and the lower drum (4, 3) relative to each oth-  Ober einander
positionieren, dadurch gekenn- a             er by means of only one bolt
(32) connection, which   60    zeichnet, daB ie            bolt connection,
viewed parallel to the axis (5a) of  - in der Ndhe der einander zugewandten
axialen ir-           rotation, is situated substantially on a line which
bi-  EndwAnde die Ober- und Untertrommel Wandteile 1-           sects the
guide surface and within a triangle whose  (4a, 3a) aufweisen, die einander
zugewandt sind ;h          vertices are defined by the positioning elements
und die mit je drei Positonierungselementen (26- 9-            (26-1).
65    31) versehen sind, wobei die Positionierungsele-    13
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mente auf dem einen Wandtoll (3a) und die auf      werden mittells der
Positioniwrungselemente (2- dom anderen Wandtell (4a) paarweiso mlteinan-
31) zusammengebaut und gegenDber einander po. der zusamnmenarbeften
entweder unmittelbar oder    sitioniert und eingespannt, mfttelbar mittels
Zwischenelemente (40a, 40b,      - die zusammengfOgten Ober- und
Untertrommsel 40c), um zusammen sine statisch bestimmte Ver-   5  (4, 3)
werden zum Bilden der F0hnungslfiche (7) bindung zwischen der Obertrommel
(4) und der       an Ihren UmafangsfiAchen wenigstens 6rtich go-
Untertrommel (3) zu erzielen, und                  meinsam bearbfeitete -
die Befestigungsmittel (32) die Positionierungs-  - die Ober- und
Untertrommel (4, 3) w-rden von- elements (26-31) jedes Paares gegeneinander
einander getrennt und der Kopftrfger (5) sowle oder gegen das zugeordnete
Zwischenelement  10    die zugeordnete Antriebsvorrichtung angeord- (37)
gedrflckt halten.                             net, und 2. Magnetbandgerat
nach Anspruch 1, dadurch        - die Ober- und Untertrommel (4, 3) werden
Wie- gekennzeichnet, daB die genannten Wandteile (4a,     der
zusammengefflgt mittels Positionierungsele- 3a) Fortsetzungen der axialen
EndwAnde der Ober-     mente (26-31) gegenflber emender positioniert und
der Untertrommel (4, 3) sind.             15     und mitlels
Befestigungselemente (32) miteinan- 3. Magnetbandgerft nach Anspruch 2,
dadurch        der verbunden. gekennzoichnet, dab zwei we1tere die
genannten       1 0. Verfahren nach Anspruch 9, dadurch ge-
Zwischenelemente (40a, 40b, 40c) tragende Wand-    konnzeichnet, daS
wfhrend der gemneinsamen Bear- teile auf e inem Zwischenelement (37)
zwischen den  boitung der Ober- und Untortrommel (4, 3) des dazu genannten
axialen Endwanden vorgesehen sind.  20   verwendete Werkzeug In der
radialen sowie axialen 4. Magneotandgsrlt nach Anspruch 2, wobei die
Richtung gestbuert wird. F0hrungsflache (7) die Form eines Teils der Ober-
I11. Verfahren nach Anspruch 1 0, gekennazeich- flache eines imaginar
kreisfOrmigen Zylinders hat,  net, dab wAhrend der gesteuerten Bewegung in
der dessen Achse wenigstens im wesentlichen mit der    axialen Richtung mit
dem Werkzeug sine 1a0hrungs- Drehungsachse (15a) des Kopftragers (6) zusam-
25  flache (25) an einer der Trommeln (3) gebildet wird menrifflit, dadurch
gekennzeichnot, daB, gesohen in  zum F0hren eines Randes des Magnetbandes
(8). einer Richtung parallel zu der Drehungsachse in ei-  12. Verfahren
nach Anspruch 9, dadurch ge- nem Gebiet auBerhalb der Fihrungsfilache (7),
die  kennzeichnet, daS durch die gesteurrte Bewegung Trommeln sich radial
bis auBerhalb der durch das  In der axialen und radialen Richtung
gleichzeitig we- freie Ende des Magnetkopfes beschriebenen kreis-  30
nigstens eline BandfGhrung (35, 36) gebildet wird. fXrmigen Bahn (6a)
erstreckt, und die Positionie- rungselemente (26-31) auf den genannten
Wandtei-   RevWndtcaiones len (4a, 3a) in dem Gebiet auBerhalb der
kreisf8rmi- gen Strecke (6a) vorgesehen sind.                    1.
Appareil A bands magndtique comportant uno 5. Magnetbandgerat nach Anspruch
4, dadurch   35   unite de balayage (1) mont6e sur un chassis et corn-
geskennnzeihnet, daB) die Positionierungselernente  prenant: (26-31) eine
Integrierte Einheit mit der zugeordneten  - au momns une tfte magn-tique
(6) nmont6e sur un Ober- und Untertrommel (4,3) bilden.
porte-tAtes tournant (5), 6s. Magnetnandgert nach Arnspruch .5, dadurch
- un dispositif de guidage en forme de tambour gekennzeschnet, daB die
Posftfonierungselemente  40    comprenant un tambour superieur (4) et un
tam- (28-31) ala; Vertiefungen in bzw. Vorsprflnge auf    bour inf6rieur
(3) qui occupent une position fixe den axialon Endwanden der Obertrommel
(4) bzw.       sur Is chAssis ot entre lesquels le ports-fftes (5) der
Untertrommel (3) bilden.                         oaf monti 4L rotation, les
surfaces extdreeures cir- 7. Magnetbandgerlt naclh Anspruch 4, dadurch
conferentielles des tambours formant ensemble gekenrnzeichnet, daB die
Befestigungsmittel (32) in  45  une surface de guidage courbe (7) qui est
sltu6e der NAhe der Wandteile (4a, 3a) in dem genannten     A proxnimfit du
trajet circulairo (6a) d la tate mae- Geoblet aueerhab der gonannten
kreisfrmigen          gnatique (6) et sur laquelle une bande magnetique
Bahn (6ae) vorgesehen ind.                           (8) est guidee, 8s.
Magnethandgert nach Anspruch 7, dadurch        - des moyens de fixation
(32) qui relient le tam- gekennzeichnet, daB die Befestigungsmittel mittels
50  bour superieur (4) et le tambour inferieur (3), et nur einer
Bolzenverbindung (32) die Ober- und die    - dos 6l6ments positionneurs
(26-31) qul position- Unfertfornmel (4, 3) g   r oimander voe
efnanderfvefbi   nement le tambour superieur (4) et le tambour in- wobei
dbese Bolzenverbindung, gesehen parallel zu    ffrleur (3) l'un par rapport
A l'autre, caractfrisa der Drehungsachse (5a), im wesentlichen auf einer
en ce quo: die Fohrungsfache halbierenden Unie und inner-  55   - a
proximite de leurs parois d'extremit6 axiale qui halb eines Dreleck liegt,
doasen Eckpunkfe durch     so font face, les tambours superieur et
inferieur die Positionierungselomente (26-31) gebildet werden.  comportent
des parties do paroi (4a, 3a) qui so 9. Verfahren zum Herstellen einer
Abtastoinheit    font face et qui sont pourvues chacune do trois eines
Magnetbandgerats nach Anspruch 1, gekenn-      616ments positionneurs
(28-31), los 6tsments posi- zeichnet, durch die folgenden
Verfahrensschritfe:  60    tionneurs prevus sur une partie de paroi (3a) et
- die Ober- und Untertrommel (4, 3) werden sin-    ceux prdvus sur l'autre
partie do parol (4a) co- zein hergesfealt, wobel gleichzoifig die
betroffen-  operant mutuellement par paires, soft directe- den
Positionierungselemente (26-31) gebildet wer-    *  mont, solt
indirectemeont par des 6l6ments internme- don,
dialres (40a, 40b, 40c), pour dtablir ensemble - die Obertrommel (4) und
die Untertrommel (3)  65  une liaison definie statiquement entre le tambour
4   *   15          EP 0 239 139 B1                   16 sup6rieur (4) et
le tambour inferieur (3), et        - les tambours superieur et inf6rieur
(4, 3) as- 



les moyens de fixation (32) maintionnent les e1-   sembl6s sont usin6s
ensemble au niveau de leurs ments positionneurs (26-31) de chaque paire
surfaces circonferentielles, au moins localement, presses Pun contre
l'autre ou contre i'element in-   pour former la surface de guidage (7),
tormediaire (37) associe.                     5      - le tambour suprfieur
et le tambour inf6rieur (4, 2. Appareil a bande magnetlque suivant la
reven-      3) sont separ6s I'un de l'autre et le porte-tetes (5) dication
1, caract6ris6 en ce que les parties de parol  ainsi que le dispositif
d'entrainement associe sont (4a, 3a) sont des prolongements des parois
d'extr6-     montes en place, et mift axiale des tanmbours supirieur et
inferieur (4,    - le tambour sup6riour et le tambour infdrieur (4, 3).
10      3) sont remontes et positlonn6s l'un par rapport a 3. Appareil a
bande magn6tique suivant la reven-     I'autre a l'aide des el6ments
positionnours (26-31) dication 2, caracterise en ce que deux autres par-
et sont relies a l'aide du moyen de fixation (32). ties de paroi sont
prevues sur un organs intormn-       10. Procede suivant la revendication
9, caracteri- diaire (37) situe entre les parois d'extremite axiale et  se
en ce que, pendant lPusinage combine du tambour portant les 6l6ments
intermediaires (40a, 40b, 40c).    15   superieur et du tambour inf6rieur
(4, 3), I'outil utilise 4. Appareil A bande magn6fique suivant la reven-
A cet effet est commande dans le sons radial et dication 2, dans lequel la
surface de guidage 7 a la  dans le sons axial. forme d'une partie de la
surface d'un cylindre circu-   11. Proced6 suivant la revendication 10,
caracte- laire imaginaire dont l'axe co~ncide au moins en subs-  rise en ce
que, pendant son deplacement commande tance avec l'axe de rotation (5a) du
porte-tftes (5),  20   dans Is sons axial, l'outil formo une face de
guidage caract6rise en ce que, vu parallelement & I'axe de    (25) sur un
(3) des tambours pour guider un bord de rotation, dans une zone situ6e en
dehors de la sur-  la bande magn6tique (8). face de guidage (7), les
tambours s'etendent radia-     12. Procede suivant la revendication 9,
caracteri- lement au-del3 du trajet circulairo (6a) decrit par   se en ce
que, par le deplacement commande dans le I'extr6mite libre de la tete
magnetique, et les e16-   25   sons axial et dans le sons axial, au moins
un guide de ments positionneurs (26-31) sont places sur lesdites  bande
(35, 36) est form6 en meme temps. parties de parol (4a, 3a) dans la zone
situee on de- hors du trajet circulaire (6a). 5. Appareil a bande
magn6tique suivant la reven- dication 4, caracterise en ce que les el6ments
Posi-  30 tionneurs (26-31) sont respectivement d'une plAce avec le tambour
sup6rieur et le tambour inf6rieur (4, 3) assocd. 6. Appareil & bande
magnetique suivant la roven- dication 5, caract6ris6 en co quo les 6l6ments
posi-  35 bionneurs (26-31) ont la forms d'6videments m6na- g6s dans of de
saillies pr6vues respectivement sur les parois d'extremit6 axiale du
tambour supefieur (4) ot du tambour Inf6eieur (3). 7. Appareil & bande
magn6tIque sulvant la reven-   40 dication 4, caract6ris6 en ce que les
moyens de fixation (32) sont dispos6s A proximit6 des parties de paroi (4a,
3a) dans la zone sftu6e en dehors du trajet circulaire (6a). _,   8.
Appareil A bande magn6lique suivant la reven-   45 dication 7, caracteris6
on ce que les moyens de fixa- tion fixent le tambour superieur et le
tambour inf6- rfieur (4, 3) I'un par rapport & l'autre & I'aide d'une souls
liaison par vis (32), cette liaison par vis, vu parallelement & I'axe de
rotation (5a), 6tant situeo en   50 substance sur une ligne qui bissecte la
surface de guidage et dons un triangle dont les sommets sont d6finis par
les 6l6ments positionneurs (26-31). 9. Proc6d6 de fabrication de l'unite de
balayage d'un appareil & bande magn6tique suivant la reven-   55 dication
1, caract6ris6 par la sequence d'op6ralions suivante: - le tambour
sup6rieur et le tambour inf6rieur (4, 3) sont fabriqu6s separement, los
6l6ments posi- tionneurs respectifs (36-31) etant fagonnes en   60 meme
temps, - le tambour superieur (4) et le tambour infefieur (3) sont
assembles, positionnes l'un par rapport A I'autre & I'aide des el6ments
positionneurs (26-31) et serr6s dans un tour,                       65 I
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