
PHO 84503 EP               1                    0156420 Recording and/or
reproducing device The invention relates to a recording and/or reproducing
apparatus for a magnetic tape, which apparatus comprises at least one
rotatable magnetic head which scans the magnetic tape along information
tracks and 5  which is mounted on a support which comprises a hub, by means
of which the support is mounted on a rotatable shaft and at least one
hollow cylindrical portion, which is coaxial with the shaft, which projects
laterally from the hub and which cooperates with a releasable clamping 10
device for clamping said portion onto the shaft, which clamping device
comprises an axially adjustable clamping ring which is coaxial with the
shaft and which comprises three clamping projections which project radially
towards the shaft, which are inclined equally relative to said 15 shaft,
which are arranged axially symmetrically relative to the shaft, and which
act on the cylindrical portion, and for adjusting the clamping ring
comprises a rotatable adjusting ring which cooperates with said clamping
ring and which is coaxial with the shaft, the clamping projec- 20 tions
clamping the cylindrical portion onto the shaft by means of the clamping
ring upon rotation of the adjusting ring. Such an apparatus is disclosed in
AT-PS 365,808. For adjusting the adjusting ring the known apparatus 25
comprises screwthread means acting between said adjusting ring and the
support, the movement of the adjusting ring being transmitted to the
clamping ring via a thrust ring. In order to clamp the cylindrical portion
of the hub of the support onto the shaft the support must be retained and
the adjusting ring must be tightened. As a result of the large frictional
forces acting between the threaded surfaces of the screwthread means,
between the adjusting ring and the thrust ring, and between the thrust ring
and    PHO 84503 EP                2                  0156420 the clamping
ring during clamping the support must be 



retained with comparatively large forces when it is mounted. However, these
forces give rise to internal stresses in and deformations of the support,
which persist 5 at least for the greater part after clamping has been
completed and give rise to both a radial and an axial eccentricity during
rotation of the support. An eccentric non-uniform rotation of the support
adversely affects a correct scanning of the information tracks by the
magnetic 10 head mounted on the support during the recording and/or
reproduction of information. Moreover, the clamping ring of the clamping
device of the known apparatus may also rotate when the adjusting ring is
tightened during clamping, so that the clamping projections of the clamping
ring rub 15 over the cylindrical portion of the support. This gives rise to
a groove-like irregular deformation of the cylin- drical portion, which is
undesirable because the three clamping projections should exert large and
equal clamping forces which are reproducible after the clamping device 20
has been released and re-tightened. The invention aims at mitigating the
above- mentioned problems in an apparatus of the type specified in the
opening paragraph and at providing an apparatus in which an undesired
rotation of the clamping ring when the 25 support is clamped onto the shaft
is precluded, in which no internal stresses in and deformations of the
support are possible, and in which the support can be clamped onto the
shaft with very small actuating forces for the clamping device. 30
To this end the invention is characterized in that on its side which is
remote from the clamping ring the adjusting ring bears on the support
axially symmetri- cally relative to the shaft and comprises a gear segment
which is coaxial with the shaft and which can be driven 35 by a rotatable
pinion to rotate the adjusting ring, which pinion is in mesh with the gear
segment at least when said gear segment is driven, the clamping ring has a
bore which is situated opposite the gear segment on the adjusting ring,    



PH0 84503 EP                 3                    0156420 the pinion, which
is in mesh with the gear segment, extend- ing through said bore and being
at least partly positioned against the bore circumference, and there are
provided at least three cam-and-follower means for adjusting the clamping
ring upon rotation of the adjustment ring, which means are arranged axially
symmetrically relative to the shaft, which each comprise a cam surface on
one of the two rings, which surface is upwardly inclined towards the other
one of the two rings and extends substantially 10 tangentially of the
shaft, and a cam follower which cooperates with the cam surface and is
arranged on the other one of the two rings. Since the adjusting ring is now
rotated by means of a gear drive and the clamping ring is adjusted by cam-
15 and-follower means, a favourable low-loss force trans- mission is
achieved by a suitable choice of the transmission ratio of the gear drive
and the cam-and-follower means and because of the favourable friction
properties of said means, so that large clamping forces can be obtained by
20 driving the pinion with small driving forces. Since the driving forces
are small the forces required for retaining the support when it is clamped
onto the shaft are now so small that they do not cause any substantial
internal stresses in and substantial deformations of this support, 25
thereby guaranteeing a uniform rotation of this support after the support
has been clamped onto the shaft. This also results in a uniform and correct
scanning of the information tracks by the magnetic head arranged on the
support during recording and/or reproducing. Since upon 30 rotation of the
adjusting ring the clamping ring is positioned against the pinion, which
extends through the bore in this clamping ring, which drives the gear
segment on the adjusting ring, and which is then rotated but remains at the
same location, rotation of the clamping ring is precluded in a simple
manner. The bore in the clamping ring may be, for example, of rectangular
or square cross-section and may surround   



PHO 84503 EP                 4                   0156420 the pinion with
clearance. It is found to be advantageous if the bore in the clamping ring
is cylindrical and the entire bore circumference is positioned against the
pinion extending through said bore. The cylindrical bore 5 in the clamping
ring thus also guides the pinion as it is rotated. The gear segment on the
adjusting ring may be arranged on, for example, the outer circumference of
the adjusting ring. However, it is found to be advantageous 10 if the
adjusting ring has an annular slot which is co- axial with the shaft, the
gear segment, which can be driven by the pinion, being situated on one of
the two bounding walls of the slot which are coaxial with the shaft. In
this way the radial dimensions of the clamping 15 device are minimized. The
range of rotation of the adjusting ring may be defined by separate stops,
for example on the support. It is found to be advantageous that when the
clamping device is released the bounding wall at one of 20 the two ends of
the slot abuts with the pinion which is in mesh with the gear segment and
when the clamping device is tightened the bounding wall at the other end
abuts with the pinion. Thus, without special means the range of rotation
for the adjusting ring is defined simply 25 by the slot which cooperates
with the pinion. The cam surface of each cam-and-follower means may be
provided, for example, on the clamping ring and may comprise a separate
wedge which is secured to the clamping ring, the cam follower being a
roller which is 30 mounted for rotation on the adjusting ring and which
cooperates with the wedge. It is found to be advantageous if the cam
surface of each cam-and-follower means is situated on the adjusting ring
and comprises an annular portion of the adjusting ring, which portion
tapers towards the clamping ring, and the cam follower of each
cam-and-follower means is arranged on the clamping ring and comprises an
annular portion of the clamping ring,  



PH0 84503 EP                 5                   0156420 which annular
portion projects from the circumference of said ring and extends at least
partly over the cam- surface portion of the adjusting ring. This results in
a particularly simple and compact cam-and-follower means, 5 whilst moreover
a compact, stable and easy-to-manufacture construction is obtained both for
the adjusting ring and for the clamping ring. A journal of the pinion may
extend, for example, through the bore in the clamping ring so as to be
rotata- 10 bly journalled in the clamping ring, the pinion always being in
mesh with the gear segment on the adjusting ring. It is found to be
advantageous if the pinion is constructed so as to be disengageable and
removable from the gear segment on the adjusting ring of the clamping
device. 15 This enables the removable pinion to be employed for driving the
gear segments of the adjusting rings of a plurality of clamping devices so
that it is not necessary to provide a separate pinion for each of these
clamping devices, which constitutes a substantial saving. 20            In
this respect it is found to be advantageous if the pinion has an actuating
member for the rotary drive of this pinion. This simplifies the clamping
operation. The actuating member of the pinion may be constructed so as to
obtain a manually or a machine driven pinion. 25            In an appratus
in which the support comprises two hollow cylindrical portions which
project laterally from its hub in opposite directions, which are coaxial
with the shaft, and which each cooperate with a clamping device, as
described in the afore-mentioned AT-PS 356,808, 30 a separate pinion may be
provided for driving the gear segment on the adjusting ring of each of the
two clamping devices. It is found to be advantageous if the gear seg- ments
on the adjusting rings of the two clamping devices have equal pitch radii
and identical teeth and, for driving 35 two gear segments in order to
rotate the two adjusting rings simultaneously, there is provided one pinion
which extends through a cut-out in the support at least when the two 



gear segments are driven. In this way the support can be    PHO 84503 EP
6                   0156420 clamped on the shaft by means of two clamping
devices in a simple, time-saving, reliable and uniform manner. In this
respect it is also found to be advan- tageous in an embodiment in which the
pinion for driving 5 the gear segments is removable from the adjusting
rings of the two clamping devices, if the adjusting rings of the two
clamping devices each comprise at least one further gear segment which is
coaxial with the shaft, and these further gear segments on the two
adjusting rings have 10 equal pitch radii and identical teeth, are axially
in register and are coupled to each other by means of a gear bridge, the
two gear segments for rotating the two adjusting rings also being axially
in register with each other. This ensures that when the pinions have been
15 removed from the clamping devices the two gear segments for rotating the
two adjusting rings remain in register, so that the pinion can readily be
brought into mesh with the two registered gear segments by axially moving
said pinion. 20            The gear bridge may comprise, for example, two
separate coaxial gear wheels which each mesh with one of the two further
gear  segments on the two adjusting rings, which are coupled to each other
by a cylindrical connect- ing member, and which are rotatably journalled on
at least 25  one of the two adjusting rings. Alternatively, the gear bridge
may comprise a single gear wheel which is rotata- bly journalled on at
least one of the adjusting rings and which meshes with the two further gear
segments. It is found to be advantageous if the gear bridge comprises two
30 coaxial gear wheels which each mesh with one of the two further gear
segments on the two adjusting rings, which are connected to each other via
a cylindrical connecting member whose diameter is larger than the diameter
of the root circle of the two gear wheels and which is retained 35 by the
two further gear segments on the two adjusting 



rings to float axially between the two adjusting rings. This yields a very
simple construction which does not    PHO 84503 EP                7
0156420 require separate means for the axial mounting of the gear bridge.
The further gear segments on the two adjusting rings may be arranged, for
example, on the outer circum- 5 ference of the adjusting rings. However, it
is found to be advantageous if the adjusting rings of the two clamping
devices each have at least one annular recess which is coaxial with the
shaft and if these recesses in the two adjusting rings are axially in
register with each other, 10 one of the further gear segments being formed
on one of the two bounding walls of each recess, which walls are coaxial
with the shaft and are axially in register. This minimizes the radial
dimensions of the clamping devices. In order to minimize the radial
dimensions of 15 the clamping devices it is also found to be advantageous
if the gear segment which serves for rotating an adjusting ring is situated
on said ring and at least one further gear segment is situated on said ring
axially symmetrically relative to the shaft. This ensures that all the gear
20 segments on an adjusting ring have the same minimal radial distance from
the shaft. Two embodiments of the invention will now be described in more
detail, by way of non-limitative example, with reference to the drawings.
Fig. 1 is a 25 schematic plan view of a part of a recording and/or
reproducing apparatus for a magnetic tape, the magnetic tape being partly
wrapped around a two-part guide drum. Fig. 2 is a sectional view taken on
the line II-II in Fig. 1 and showing the guide drum of the apparatus 30
shown in Fig. 1, whose rotatable drum half which carries two magnetic heads
is clamped onto the drive shaft by means of two clamping devices in a first
embodiment of the invention. Fig. 3 is a plan view taken on the line
III-III in Fig. 2 and on an enlarged scale in comparison 



with Fig. 2, showing a part of the drum half with two released clamping
devices. Fig. 4 is a sectional view taken on the line IV-IV in Fig. 3,
showing the part of the drum half with the two released clamping devices.
PHO 84503 EP                8                    0156420 Fig. 5, in the
same way as Fig. 3, shows the part of the drum half with the two tightened
clamping devices in the first embodiment of the invention. Fig. 6, in the
same way as Fig. 4, is a sectional view showing the part of the drum half
with the two tightened clamping devices. Fig. 7, in the same way as Fig. 3,
is a plan view of the part of a drum half with a tightened clamping device
in a second embodiment of the invention. Fig. 8 is a sectional view, taken
on the line IV-IV in Fig. 7, 10 of the part of the drum half with the
tightened clamping device. Fig. 1 shows schematically a part of a recording
and/or reproducing apparatus 1 for recording and/or reproducing video and
audio information on/from a magnetic 15 tape 2. The apparatus 1 comprises a
deck plate 3, which carries a supply spindle 4 and a take-up spindle 5,
which serve for driving a supply reel 6 and a take-up reel 7 respectively,
mounted on the corresponding winding spindles 4 and 5. On its way from the
supply reel 6 to 20 the take-up reel 7 the magnetic tape 2 passes a tape
guide 8 for guiding the magnetic tape in another direction, a magnetic
erase head 9 for erasing all the information which may be stored on the
magnetic tape, a guide drum 10, which will be described in more detail
hereinafter, a 25 magnetic recording and/or playback head 11 for recording
and/or reproducing audio information from or on the magnetic tape, a
capstan 12 which in conjunction with a pressure roller 13, which in a
manner, not shown, can be moved towards and applied to the capstan,
provides a 30 uniform transport of the magnetic tape during a recording
and/or reproducing process, and two further tape guides 14 and 15 for
guiding the magnetic tape 2 in other 



directions. It will be appreciated that the supply reel 6 and the take-up
reel 7 may be accommodated in a cassette, 35 in which case the magnetic
tape can be extracted from the cassette and can be threaded around the
afore- mentioned parts by means of a suitable device.    PHO 84503 EP
9                   0156420 As is customary in equipment of this type, the
magnetic tape is wrapped around the circumferential sur- face of the
tape-guide drum along a helical path, at least one rotatable magnetic head
arranged on said drum, for recording and/or reproducing video information,
cooperating with the magnetic tape and scanning the magnetic tape along
information tracks which are inclined relative to the longitudinal
direction of said tape. As can be seen in Fig. 2, the tape guide drum 10 in
the 10 present embodiment comprises a stationary drum half 16 which is
secured to the deck plate 3 and a rotatable drum half 17 which is coaxial
with the stationary drum half. The rotatable drum half 17, which in the
present 15 case serves as a support for carrying two magnetic heads 18 and
19 for recording and/or reproducing video informa- tion and may be made of
an aluminium alloy, comprises a hub 20 by which the drum half 17 is mounted
on a shaft 22 near its free end 23, which shaft can be rotated about 20 an
axis 21. The shaft 22 and hence the drum half 17 are driven directly by a
motor 24, shown schematically, which cooperates directly with the shaft 2
in that the rotor 25 of the motor is mounted coaxially on the shaft and is
rigidly connected thereto. The stator 26 of the motor is 25 mounted in a
motor housing 27 which forms a unit with the stationary drum half 16. In
this way the motor 24 and the entire tape-guide drum 10 constitute a unit
which can be mounted simply on the deck plate 3. The drum half 17 comprises
two hollow cylindri- 30 cal portions 28 and 29 which project laterally from
the hub 20 in opposite directions and which, for clamping 



said portion onto the shaft, cooperate with a releasable clamping device,
30 and 31 respectively. For coupling the drum half 17 to the shaft 22, the
two clamping 35 devices 30 and 31 each clamp the two cylindrical portions
28 and 29 onto the shaft 22 in two axially spaced clamping zones. For a
correct operation of the apparatus, to ensure a correct recording and/or
reproduction of the video    PHO 84503 EP               10
0156420 information by means of the relevant magnetic heads, it is
essential that the rotatable drum half 17 which carries the magnetic heads
is clamped onto the shaft 22 in a precise and reliable manner by means
of-the 5 clamping devices 30 and 31, so that the drum half 17 revolves
absolutely uniformly and without eccentricities. The two clamping devices
30 and 31 will now be described in more detail with reference to Figs. 3 to
6. As is apparent from these Figures, the two clamping 10 devices 30 and 31
are identical and are arranged mirror- symmetrically relative to that part
of the drum half 17 which is disposed between the two clamping devices. For
this reason corresponding parts of the two clamping devices 30 and 31 bear
the same reference numerals, the 15 reference numerals for the parts of the
clamping device 31 being primed. The two clamping devices 30 and 31-each
comprise a disc-shaped clamping ring 32, 32' which is coaxial with the
shaft 22 and which is adjustable in the axial direction 20 of the shaft,
which rings comprise clamping projections 33, 34, 35 and 33', 34', 35'
respectively, which extend radially of the shaft, which are inclined
equally relative to the shaft, which are arranged axially symmetrically
relative to the shaft, and which act on the cylindrical 25 portions 28 and
29, respectively. Owing to the axially symmetrical arrangement of the
clamping projections the clamping forces exerted on the cylindrical
portions by the clamping projections act exactly axially symmetrically
relative to the axis 21 of the shaft 22, so that a 



30 perfectly symmetrical relationship between the forces is achieved, which
is essential for a correct rotation of the drum half 17. The free ends of
the clamping projections are positioned on steps 36 and 37 of the
cylindrical portions 28 and 29 respectively, which in a simple 35 manner
ensures that the three clamping projections of each clamping ring 32, 32'
act not only axially symme- trically on the relevant cylindrical projection
but also    PHO 84503 EP                11                   0156420 at the
same level, so that during clamping the clamping projections do not exert
bending moments on the cylin- drical portions and the shaft, which is also
essential for a correct rotation of the drum half 17. The clamping 5 rings
32, 32' may be made of, for example, steel or phos- phor bronze and have a
thickness of the order of magnitude of half a millimetre. When the clamping
devices are re- leased, as is shown in Figures 3 and 4, the clamping rings
32, 32' including their clamping projections have 10 conical shapes and,
when the clamping devices are tightened, as is shown in Figures 5 and 6,
the clamping rings 32, 32' with their clamping projections have expanded,
they have flat shapes. In order to adjust the clamping ring 32, 32' of 15
each clamping device 30, 31 in the axial direction of the shaft 22 each of
the two clamping devices comprises a rotatable disc-shaped adjusting ring
38, 38' which is coaxial with the shaft 22 and which cooperates with the
clamping ring 32, 32' by means of cam-and-follower means, 20 to be
described hereinafter, which means are arranged axially symmetrically
relative to the shaft 22. The adjusting rings may be made of, for example,
hardened steel and have a thickness of the order of magnitude of one
millimetre. On the side which is remote from the 25 clamping ring 32, 32'
the adjusting ring 38, 38' of each clamping device 30 and 31 respectively
is supported axially symmetrically relative to the shaft 22 by a step 39 or
40 of the drum half 17 which adjoins the cylindrical 



projection 28 or 29, which is also important for an 30 axially symmetrical
force balance. When the adjusting ring 38 is rotated clockwise from its
position shown in Fig. 3 to its position shown in Fig. 5 the clamping ring
32 of the clamping device 30 is moved towards the free end 23 of the shaft
and when the adjusting ring 38' is rotated 35 similarly the clamping ring
32' of the clamping device 31 is moved in a direction away from the free
end 23 of the shaft 22, so that the clamping rings 32, 32' together with
PHO 84503 EP                12                   0156420 their clamping
projections 33, 34, 35, 33', 34', 35' are expanded from a conical shape to
a flat shape and the clamping projections thereby clamp the cylindrical
portions 28, 29 onto the shaft 22, as is shown in Figures 5 and 6, 5 the
change in shape of the clamping rings 32, 32' from conical to the flat
during clamping, which causes the free ends of the clamping projections to
be displaced in a radial direction relative to the cylindrical portions 28,
29, providing a satisfactory force transmission. 10 Each of the two
adjusting rings 38, 38' comprises an annular slot 41, 41' which is coaxial
with the shaft 22, a gear segment 42, 42' which is coaxial with the shaft
and which is shown partly in dotted lines in Figures 3 and 5, being
provided on that bounding wall of the slot 15 41, 41' which is remote from
the shaft 22 and which is coaxial with the shaft, resulting in a compact
and safe construction. The gear segments 42, 42' on the two adjusting rings
38, 38' of the two clamping devices 30 and 31 have equal pitch radii and
identical teeth. 20            For simultaneously rotating the two
adjusting rings 38, 38' the two gear-segments 42,. 42' on the. adjusting
rings can be driven by a single rotatable pinion 44 which meshes with the
gear segments 42, 42' and extends through a cylindrical bore 43 in the drum
half 25 17. This enables the two clamping devices to be tightened and
released in a simple manner and at the same time, the clamping device 31,
which is arranged inside the tape 



guide drum 10, being actuated simply from outside the tape- guide drum 10.
The gear drive for the adjusting rings 30 provides a satisfactory and
substantially loss-free force transmission. The pinion 44 is disengageable
from the gear segments 42, 42' on the adjusting rings 38, 38' and can be
removed from the clamping devices 30 and 31. In order to disengage the
pinion 44 from the two gear segments 42, 42' or to bring said pinion into
mesh with the gear segments, the pinion 44 is simply passed through the
slots 41, 41' in the adjusting rings 38, 38' and through the bore 44 in the
drum half 17 in an axial    PHO 84503 EP                13
0156420 direction relative to the shaft 22. For a simple actuation and
drive of the pinion 44 the pinion is provided with a shaft-like portion 45
for its rotary drive. The detachable pinion 44 may be employed for driving
a plurality of clamping devices and is suitably made of a wear-resistant
material. In order to limit the range of rotation of the adjusting rings
38, 38', which in the present case is approximately sixty degrees, the
bounding walls of the 10 slots 41, 41' near the ends of said slots
cooperate with the pinion 44 which is in mesh with the gear segments 42,
42', so that separate stops may be dispensed with. At their ends designated
46, 46', the bounding walls of the slots 41, 41' in the two adjusting rings
are positioned 15 against the pinion 44 when the clamping devices 30 and 31
are released, as is shown in Fig. 3. When the clamping devices 30 and 31
have been tightened, the ends marked 47, 47' of the bounding walls of the
slots 41, 41' are positioned against the pinion 44, as can be seen in 20
Fig. 5. The clamping ring 32, 32' of each clamping device 30 and 31
comprises a cylindrical bore 48, 48' which in the axial direction of the
shaft 22 is disposed opposite the gear segment 42, 42' on the adjusting
ring 25 38, 381 of the relevant clamping device. The pinion 44, 



which meshes with the gear segment 42, 42' on the two adjusting rings 38,
38', extends through the bore 48, 48' and is positioned against the wall of
said bore. Thus, the pinion 44, which is rotated when driven but 30 which
is otherwise retained via the portion 45, prevents the clamping rings 32,
32' from being rotated when the adjusting rings 38, 38', which cooperate
with said clamping rings, are rotated. Further, the adjusting rings 38, 38'
of the 35 two clamping devices 30 and 31 each comprise two annular recesses
49, 50, 49', 50' in the form of slots which are coaxial with the shaft 22,
which are pairwise in register    PHO 84503 EP                 14
0156420 viewed in the axial direction of the shaft 22. Each of those two
bounding walls of the slots 49, 49' and 50, 50' which are remote from the
shaft 22 and which are coaxial with the shaft is formed with a gear segment
51, 51' or 5 52, 52' which is coaxial with the shaft. As is shown in
Figures 3 and 5, the slots 41, 49, 50, 41', 49', 50', the gear segments 42,
42' which serve for rotating the adjusting rings 38, 38', and the two
further gear segments 51, 52, 51', 52' are axially symmetrical relative to
the 10 shaft 22, so that a minimal radial space is occupied. The further
gear segments 51, 51', 52, 52' on the two adjusting rings 38, 38' have
equal pitch radii and identical teeth and are pairwise in register in the
axial direction of the shaft 22, the pitch radii and the teeth of the 15
further gear segments corresponding to the pitch radii and the teeth of the
gear segments 42, 42' for rotating the adjusting rings 38, 38'. The further
gear segments 51, 51', 52, 52' are pairwise coupled to each other via a
gear bridge 53 and 20 54 respectively. Each gear bridge 53, 54 comprises
two coaxial gear wheels 55, 55', 56, 56' which mesh with one of the two
further gear segments 51, 51', 52, 52' of the two adjusting rings 38, 38',
which gear wheels engage in the slots 49, 49', 50, 50' in the adjusting
rings 38, 



25 38' and are rigidly connected to each other via a cylindrical connecting
portion 57, 58 so that their identical teeth are in register in the axial
direction of the shaft. Each connecting portion 57, 58 extends through a
cylindrical bore 59, 60 in the drum half 17 30 and is rotatably guided in
the relevant bore. The diameter of the connecting portions 57, 58 of each
gear bridge 53, 54 is slightly larger than the diameter of the outside
circle of the two gear wheels 55, 55' or 56, 56' inter- connected by said
bridge, i.e. larger than the diameter 35 of the root circle of said gear
wheels. In this way the connecting portions 57, 58 and hence the entire
gear bridge 53, 54 is kept floating in the axial direction of the shaft 22
between the two adjusting rings 38, 38'    PHO 84503 EP               15
0156420 by the two further coincident gear segments 51, 51' and 52, 52' on
the two adjusting rings 38, 38'. Via the gear bridges 53, 54' which are in
mesh with the coincident further gear segments 51, 51' and 52, 52', the two
gear segments 42, 42' which serve for rotating the two adjusting rings 38,
38' are also kept in register in the axial direction, even if the pinion 44
for driving the gear segments 42, 42' is not in mesh with these gear
segments, so that by moving the pinion 44 in the axial 10 direction of the
shaft said pinion can always be brought into mesh with the gear segments
42, 42', which are always in register. For adjusting the clamping rings 32,
32' in the axial direction of the shaft 22 when the adjusting 15 rings 38,
38' are rotated, there are provided, as stated in the foregoing,
cam-and-follower means which are arranged axially symmetrically relative to
the shaft and which have the advantage of a favourable force trans-
mission. The axially symmetrical arrangement of the cam- 20 and-follower
means results in an axially symmetrical force transmission between the
adjusting rings and clamping rings. In the present case there are provided 



three cam-and-follower means 61, 62, 63, 61', 62', 63' which are arranged
axially symmetrically relative to the 25 shaft 22, which each comprise a
cam surface which is formed on one of the two rings 32, 38, 32', 38', which
is upwardly inclined towards the other one of the two rings, and which
extends tangentially of the shaft, and a cam follower which cooperates with
the cam surface and which 30 is arranged on the other one of the two rings.
The cam surfaces of each cam-and-follower means 61, 62, 63, 61', 62', 63'
is arranged on the adjusting ring 38, 38' and is simply constituted by an
annular portion 64, 65, 66, 64', 65', 66' of the adjusting rings 38, 38',
which 35 portion tapers down towards the clamping ring 32, 32'. These
portions are formed in a combined cutting and bending operation from the
originally flat blanks for the    PH0 84503 EP                16
0156420 adjusting rings before they are subjected to a hardening process.
The cam follower of each cam-and-follower means 61, 62, 63, 61', 62', 63'
is formed on the clamping ring 32, 32' and simply comprises an annular
portion 67, 5 68, 69, 67', 68', 69' which projects circumferentially from
the clamping ring and which at least partly extends over the annular
portion 64, 65, 66, 64', 65', 66' of the adjusting ring 38, 38'
constituting the cam surface. In order to mount the clamping devices 30 and
10 31 on the portions 28 and 29 the adjusting rings 38, 38' are slid onto
these portions until they abut with the steps 39 and 40 of the drum half
17, after which the clamping rings 32, 32' are placed onto the portions in
such a way that the clamping projections 33, 34, 35, 15 33', 34', 35' abut
with the steps 36, 37 of said portions and the cylindrical bores 48, 48' in
the clamping rings 32, 32' and the cylindrical bore 43 in the drum half 17
are aligned in the axial direction of the shaft 22, so that the slots 41,
41' in the adjusting rings 38, 38', 



20 which are also in register in the axial direction of the shaft, coincide
at their ends. The clamping rings together with their clamping projections
then have a conical shape. It is effective if the clamping projections act
radially on the relevant cylindrical portion with a 25 small force in order
to prevent the clamping tings and the adjusting rings from becoming
detached inadvertently and to preclude an inadvertent rotation of the
clamping rings. After the clamping devices 30 and 31 have been mounted they
are in their released positions. By means 30 of the pin 45 the pinion 44 is
made to cooperate with the released clamping devices on the cylindrical
portions 28 and 29 by moving said pinion in the axial direction of the
shaft 22, as is indicated by the arrow 70. The pinion 44 then engages the
cylindrical bore 48 in 35  the clamping ring 32, passes through the slot 41
in the adjusting ring 38, through the cylindrical bore 43 in the drum half
17, through the slots 41' in the adjusting ring 38' and through the
cylindrical bore 48' in the clamping    PH0 84503 EP                17
0156420 ring 32, the teeth 42, 42' of the pinion 44 engaging with the
bounding walls of the slots 41, 41', as can be seen in Figures 3 and 4. In
order to secure the drum half 17 to the 5 shaft 22 the drum half 17 is held
by hand or by means of a device and the pinion 44 is driven via its pin 45
by hand or by means of a motor drive in the direction indicated by the
arrow 71 in Fig. 3. As a result of this, the gear segments 42, 42' on the
adjusting rings 38, 38' 10 are driven with a favourable force transmission
in the direction indicated by the arrow 72 in Fig. 3, so that the two
adjusting rings 38, 38' are rotated in the direction of the arrow 72, the
pinion 44, which extends through the bores 48, 48' in the clamping rings
32, 32', 15 preventing said ring from being rotated. As a result of the
rotation of the adjusting rings 38, 38' the portions 64, 65, 66, 64', 65',
66' of the adjusting 



rings 38, 38' which act as cam surfaces, are moved relative to the portions
67, 68, 69, 67', 68', 69' of 20 the clamping rings 32, 32' which act as cam
followers, which cam-and-follower means also provide a satisfactory force
transmission. As a result of this, each clamping ring 32, 32' is moved in
an axial direction away from the relevant adjusting ring 38, 38', so that
the 25 adjusting rings adopt the flat shape instead of the conical shape,
which again provides an effective force transmission. As the adjusting
rings 38, 38' are rotated, the gear bridges 53 and 54 are driven via the
gear segments 51, 51', 52, 52', the cylindrical connecting 30 portions 57
and 58 of the gear bridges rotating in the cylindrical bores 59, 60 in the
drum half 17 without subjecting the drum half to any undesired forces. As
soon as the bounding walls at the ends 47, 47' of the slots 41, 41' abut
with the pinion 44, as is shown in 35 Fig. 5, the gear segments 42, 42',
which are in mesh with the pinion 44, cannot be driven any further so that
a further rotation of the pinion 44 is not possible.    PHO 84503 EP
18                  0156420 The portions 64, 65, 66, 64', 65', 66' of the
adjusting rings which act as cam surfaces are then situated almost wholly
behind the portions 47, 68, 69, 67, 68', 69' of the clamping rings 32, 32'
which act as cam followers, 5 so that the clamping rings retain their
expanded flat shapes via the cam-and-follower means 61, 62, 63, 61', 62',
63' and the clamping projections 33, 34, 35, 33', 34', 35' of the clamping
rings clamp the cylindrical portions 28, 29 onto the shaft 22. The clamping
devices 10 30 and 31 are then in their tightened positions, after which the
pinion 44 is disengaged from the two gear segments 42, 42' and is removed
from the two clamping devices 30, 31, as can be seen in Fig. 6. The
clamping devices 30 and 31 are released in a reverse of operations, 15 the
pinion 44, which is in mesh with the gear segments 42, 42', being driven in
the direction indicated by the 



arrow 71 until the bounding walls at the ends 46, 46' of the slots 41, 41'
abut with the pinion 44, as shown in Fig. 3- 20            Clamping by
means of the clamping devices described above has the advantage that in
total three favourable force transmissions are obtained, namely by means of
the gear drive for the adjusting rings, the actuation of the clamping rings
via cam-and-follower means, 25 and the change of the clamping rings from
the conical to the flat shape. This results in such a high force
transmission that by means of very small actuating or driving forces for
the pinion very high clamping forces are obtained, which ensure that the
clamping projections 30 firmly secure the cylindrical portions to the
shaft. Owing to the small actuating forces for the pinion only very small
retaining forces are required for holding the drum half when it is secured,
so that no internal stresses in and deformations of said drum half occur,
35 thereby guaranteeing a uniform and non-eccentric rotation of the drum
half and hence a correct operation of the apparatus.    PH0 84503 EP
19                  0156420 It is obvious that the gear segments on the
adjusting rings may also be arranged on the bounding walls of the slots
which are situated closer to the shaft and which are coaxial with the
shaft. The two 5 adjusting rings may alternatively be coupled by means of a
single gear bridge, in which case each adjusting ring comprises only one
further gear segment. The bores in the clamping rings through which the
pinion extends when the gear segments are driven in order to rotate 10 the
adjusting rings, may also be formed as U-shaped slots which extend up to
the outer circumference of the clamping rings. In the embodiment shown in
Figs. 7 and 8 a rotatable drum half 73 comprises a single hollow 15
cylindrical portion which projects laterally from the hub 



74, which is coaxial with the shaft 75, and which cooperates with a
releasable clamping device 77 by means of which said drum half can be
clamped onto the shaft. The clamping device 77 comprises a clamping 20 ring
78 which is coaxial with the shaft and which is adjustable in the axial
direction, which clamping ring comprises three clamping projections 79, 80,
81 which extend radially relative to the shaft, which are inclined equally
towards said shaft, and which are arranged 25 axially symmetrically
relative to the shaft 75. The clamping ring 78 has a flat shape both when
it is released and when the clamping device has been tightened, the plane
of the ring always extending perpendicularly to the shaft. The clamping
projections are inclined 30 relative to the plane of the clamping ring 78
when the clamping device is released, namely from the clamping ring 78
towards the drum half 73, which for the sake of simplicity is not shown.
When the clamping device has been tightened the clamping projections extend
35 parallel to the plane of the clamping ring, as will be apparent from
Fig. 8. The free ends of the clamping projections 79, 80, 81 bear on a step
82 of the cylindrical portion 76, so that clamping projections are
maintained    PHO 84503 EP               20                    0156420 at
exactly the same level relative to the member. 76 and the shaft 75. For
adjusting the clamping ring 78 in the axial direction of the shaft 75 the
clamping device 77 comprises 5 a rotatable adjusting ring 87 which is
coaxial with the shaft and which cooperates with the clamping ring via four
cam-and-follower means 83, 84, 85, 86 which are arranged axially
symmetrically relative to the shaft 75, which adjusting ring on its side
which is remote from 10 the clamping ring 78 is supported axially
symmetrically relative to the shaft 75 by the drum half 73 via a threaded
ring 88 which is mounted on the cylindrical portion 76. On its
circumference the adjusting ring 87 



is formed with a gear segment 89, which can be driven 15 by a rotatable
pinion 90 which is constantly in mesh with the gear segment 89 in order to
rotate the adjusting ring 87. On the end which faces the drum half 73 the
pinion 90 comprises a first cylindrical coaxial journal 20 91 with which
the pinion 90 extends through a cylindrical bore 92 in the clamping ring
78, which bore is situated obliquely opposite the gear segment 89 of the
adjusting ring 87, the bore wall of the bore 92 being in contact with the
journal 91 of the pinion 90 for rotatably 25  journalling the pinion 90. On
the free end of the journal 91 a retaining ring 93 is clamped to prevent
the pinion 90.from becoming disengaged from the clamping ring 78. On its
end which is remote from the drum half 73 the pinion 90 comprises a second
cylindrical coaxial 30  journal 94 in which a slot 95 is formed. A drive
member 96 for rotating the pinion 90 is represented schematically by the
dotted lines in Fig. 8 and can engage the slot 95. The drive member is
inserted so far into the slot 95 that rotation can be imparted to the
pinion 90, but in 35  such a way that no axial forces are exerted on the
pinion 90, because such forces would be transmitted to the clamping ring
and thereby load said ring asymmetrically, which would adversely affect a
correct clamping.    PHO 84503 EP                21
0156420 In order to limit the range of rotation of the adjusting ring 87,
which in the present example is approximately forty-five degrees, two stops
97 and 98 project from the circumference of said ring, the stop 5 abutting
with the pinion 90 when the clamping device 77 is released and the stop 98
abutting with the pinion 90 when the clamping device is tightened; the
last- mentioned situation being shown in Fig. 7. As already stated, four
cam-and-follower means 10 83, 84, 85, 85 are arranged between the clamping
ring 78 and the adjusting ring 87. A cam-surface support 99 is 



locked against rotation in a recess of the clamping ring 78 and is made of,
for example, a low-friction non- abrading plastics material, four
wedge-shaped projections 15 100, 101, 102, 103 which function as
cam-surfaces extending upwardly from said support towards the adjusting
ring 87. Each of these projections cooperates with a cam follower in the
form of a pin 104, 105, 106, 107 which is mounted in the adjusting ring 87,
which has a 20 rounded free end and which slides over the cam surfaces of
the projections 100, 101, 102, 103 when the adjusting ring 87 is rotated.
Clamping or releasing the clamping device shown in Figs. 7 and 8 is
effected in substantially the same 25 way as in the embodiment described
with reference to Figs. 3 to 6, so that this will not be described again.
The embodiment shown in Figs. 7 and 8 also provides a very effective force
transmission owing to the gear drive for the adjusting ring, the adjustment
of the clamping 30 ring via the cam-and-follower means, and the change of
the clamping projections from an inclined position relative to the clamping
ring in the released condition to a position in which it is perpendicular
to the shaft, rotation of the clamping ring when the adjusting ring 35  is
driven being precluded by cooperation with the pinion which is retained
during driving of the driving tool via its journal which engages the bore
in the clamping ring. Thus, the advantages of the invention are now also
PH0 84503 EP                22                  0156420 -   obtained. It is
to. be noted that  by  dispensing- with  the retaining ring which prevents
the pinion from becoming detached from the clamping ring, this pinion can
also be removed from the clamping device, in which case the 5 tool for
rotating the pinion may be connected to said pinion to form a simple and
easy-to-handle unit. 10 15 20 



25 30 35    PHO 84503 EP                23                  0156420
Claims.: 1.       A recording and/or reproducing apparatus for a- magnetic
tape which apparatus comprises at least one rotatable magnetic head which
scans the magnetic tape *   along information tracks, which is mounted on a
support 5  (17; 73) comprising a hub (20; 74) by means of which the support
is mounted on a rotatable shaft (22; 75) and at least one hollow
cylindrical portion (28; 76) which is coaxial with the shaft, which
projects laterally from the hub, and which cooperates with a releasable
clamping 10 device for clamping said portion onto the shaft, which clamping
device comprises an axially adjustable clamping ring (32; 78) which is
coaxial with the shaft and which comprises three clamping projections (33,
34, 35; 79, 80, 81) which project radially towards the shaft, which 15 are
inclined equally relative to the shaft, which are arranged axially
symmetrically relative to the shaft, and which act on the cylindrical
portion, and for adjusting the clamping ring comprises a rotatable
adjusting ring (38; 87) which cooperates with the clamping projection 20
clamping the cylindrical portion onto the shaft by means of the clamping
ring upon rotation of the adjusting ring, characterized in that on its side
which is remote from the clamping ring the adjustable ring bears on the
support axially symmetrically relative to the shaft and 25 comprises a gear
segment (42; 89) which is coaxial with the shaft and which can be driven by
a rotatable pinion (44; 90) to rotate the adjusting ring, which pinion is
in mesh with the gear segment at least when said gear segment is driven,
the clamping ring has a 30 bore (48; 92) which is situated opposite the
gear segment on the adjusting ring, the pinion, which is in mesh with the
gear segment, extending through said bore and being 



at least partly positioned against the bore circumference,    PH0 84503 BP
24                    0156420 and there are provided at least three
cam-and-follower means for adjusting the clamping ring upon rotation of the
adjusting ring, which means are arranged axially symmetrically relative to
the shaft, which means each comprise a cam surface (64 65,- 66; 100, 101,
102, 103) on one of the two rings, which is upwardly inclined towards the
other one of the two rings and extends substantially tangentially of the
shaft, and a cam follower (67, 68, 69; 104, 105, 106, 107) which cooperates
10. with the cam surface and which is arranged on the other one of the two
rings. 2.        An apparatus as claimed in Claim 1, characterized in that
the bore in the clamping ring is cylindrical and the entire bore
circumference is positioned against the 15 pinion extending through said
bore. 3.        An apparatus as claimed in Claim 1 or 2. characterized in
that the adjusting ring (38) has an annular slot which is coaxial with the
shaft, the gear segment, which can be driven by the pinion, being situated
20 on one of the two bounding walls of the slot (41) which are coaxial with
the shaft. 4.        An apparatus as claimed in Claim 3, characterized in
that when the clamping device is released the bounding wall at one of the
two ends of the slot abuts with the 25 pinion which is in mesh with the
gear segment  and when the clamping device is tightened the bounding wall
at the other end of the slot abuts with the pinion. 5.        An apparatus
as claimed in any one of the preceding Claims, characterized in that the
cam surface 30 of each cam-and-follower means is situated on the adjusting
ring (38) and comprise an annular portion of the adjusting ring, which
portion tapers towards the clamping ring, and the cam follower of each
cam-and- follower means is arranged on the  clamping ring (32) and 35
comprises an annular portion of the clamping ring, which 



annular portion projects from the circumference of the clamping ring and
extends at least partly over the cam- surface portion of the adjusting
ring.    PHO 84503 EP                25                   0156420 6.
An apparatus as claimed in anyone of the preceding Claims, characterized in
that the pinion is constructed so as to be disengageable and removable from
the gear segment on the adjusting ring of the clamping 5 device. 7.
An apparatus as claimed in Claim 6,.characterized in that the pinion has an
actuating member (45) for the rotary drive of said pinion. 8.        An
apparatus as claimed in any one of the 10 preceding Claims, in which the
support comprises two hollow cylindrical portions (28; 29) which project
laterally from its hub in opposite directions, which are coaxial with the
shaft, and which each cooperate with a clamping device, characterized in
that the gear segments 15 (42; 42') on the adjusting rings of the two
clamping devices have equal pitch radii and identical teeth and, for
driving the two gear segments in order to rotate the two adjusting rings
simultaneously, there is provided one pinion which extends through a
cut-out in the 20 support at least when the two gear segments are driven.
9.        An apparatus as claimed in Claim 6 or 7, and Claim 8,
characterized in that the adjusting rings of the two clamping devices each
comprise at least one further gear segment (51, 52; 51', 52') which is
coaxial 25 with the shaft and said further gear segment on the two
adjusting rings have equal pitch radii and identical teeth, are axially in
register in and are coupled to each other by a gear bridge (53, 54), the
two gear segments for rotating the two adjusting rings also being axially
30 in register. 10.       An apparatus as claimed in Claim 9, characterized
in that the gear bridge comprises two coaxial gear wheels (55, 55'; 56,
56') which each mesh with one of the 



two further gear segments on the two adjusting rings, 35 which are
connected to each other by means of a cylindrical connecting member, whose
diameter is larger than the diameter of the root circle of the two gear
wheels and which is retained by the two further gear segments on    PH0
84503 EP                26                     0156420 the two adjusting
rings  to  float axiaily. between the two adjusting rings. 11.       An
apparatus as claimed in  Claim 9 or 10, characterized in that the adjusting
rings of the two 5  clamping devices each have at least one annular recess
(49, 49'; 50,  50') which is coaxial with the shaft and these recesses in
the two adjusting rings are axially in register with each other, one of the
further gear segments being formed on one of the two bounding walls 10 of
each recess, which walls are coaxial with the shaft and are in register.
12.       An apparatus as claimed in any one of the Claims 9 to 11,
characterized in that the gear segment which serves for rotating an
adjusting ring is situated 15 on said ring and at least one further gear
segment is situated on said ring axially symmetrically relative to the
shaft. 20 25 30 35    


