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_Tape recording or reproducing apparatus with rotating I

magnetic head.

. The inventien relates to a recording and/or e
reproducing apparatus comprising at least one head drum
carrying at 1east one magnetic head, which drum is rotatable
in a given direction of retation with a given speed and
which constitutes a part of a drum—shaped tape guide for

- a magnetic tape, which guide is ‘arranged near said magnetic

10

- 20

head, which magnetic tape can pass around at least a part
of the clrcumferential surface of the tape guide and past
the magnetic head which rotates at a given level, the
magnetic head scanning parallel oblique tracks of a track
pattern situated within one of the two longitudinal halves
of the magnetic tape between a tape edge and the centre |
axis of the tape in a given scanning direction, and
comprising a drive arrangement for the transport of the
magﬁetic tape in a given direction of movement at a given
speed to scan the tracks in a given track pattern,

Such apparatus is known from DE-PS 1,499,627. In this
known apparatus the other longitudinal half of the magnetic
tape can be used by reversing said tape, as in known tape

recorders with half-track operatlon. After reversal of the

. magnetic tape the tape transport is effected in the same
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direction of movement as before, whilst the direction of
rotation of the rotatable magnetic head is also the same

"as before. Such an apparatus has been proposed in the

article "Philips und Grundig bringen den 8-stunden Video-
rekorder" in Funkschau, No. 14; July 6, 1979. However,
such a reversal of the magnetic tape is gemnerally regarded
as a drawback, because it demands a certain time during
which no recording er reproduction is'possible.

| - It is an object of the invention to prbvide
an apparatus of the type defined in the opening sentence,

' which does not require a reversal of the cassette.
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. Compatlbllity must be preserved, i.e. all video cassettes
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already provlded completely or partly with a recordlng

should be reproducible without problems by agy apparatus.'

-'Fox any-home-entertainment magneticetape recording/

reproducing system the trouble-free interchangeability

of cassettes and apparatuses is essential. The invention
is defined in Claim 1. It also allows for the'special
track configuration in the above apparatus in this respect
by a special combination of features and is characterized
in that for scanning parallel obllque tracks in the further
track pattern which is situated within the further longi-
tudinal half of the magnetlc tape the head drum carries

at least one magnetic head which can 'operate at a further
level which is spaced from the given level by a distance
which is equal to substantially half the width of the

‘magnetic tape; by means of the drive.arrangement the magnetic

tape can also be driven, in a manner known per se, in a
direction of movement opposite to the given direction of
movement and at the given speed in order to scan the tracks
in the further track pattern, the head drum can be rotated
with the given speed in a direction of rotation opposite

to the given directlon of rotation to scan the oblique
parallel tracks in the further track pattern between the

- tape edge and the_centre axis of the tape in the given

scanning direction, there is provided at least one change-
over device for at least the change~over of the direction
of rotation of the head drum and the transport of the ;

' magnetic tape between the said directions of movement and,

if required, for substantlally 51mu1taneous1y sw1tch1ng

over the electrical signal outputs/1nputs from one magnetbic
head to the other magnetic head,. and without the magnetic
tape being reversed, by actuation of the change-cver device,
the tracks in the further track pattern can be scanned

by the magnetic head which rotates at the further level
between the tape edge and the centre axis of the tape in

the opposite direction of rotation and at the given speed.
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_ In this way continuous operation of the apparatus
is possible, whilst at the change-over from scanning the

+ tracks in one longitudinal half of-the tape te_thqse in the

other longitudinal half merely the direction of movement of
the magnetic tape has to be reversed and a magnetic head
which scans the ‘tracks within the relevant 1ongitud1na1 half
has to be put into operation. In order to carry out the
last-mentioned operation, a variety of possibilities may

~be used as will be described in detail hereinafter.
10

The change-over of the said apparatus functions may be
controlled automatically by the apparatus, for example

‘when the end of the magnetic tape is reached, but may also

be effected by the user of the apparatus by actuation of

16

. a corresponding control, Further embodiments of the invention
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are defined in Claims 2-11, _
In this respect it is to be noted that the selec-
tive scanning of a magnetic tape in opposite d;rect1ons of
rovement for recording or playback is known Eg; se from
audio-~tape equipment. However, in suoh'audio-tape equipment
only tracks in the longitudinal direction of the magnetic
tape are scanned continuously either with an adjustable |

-magﬂetic head or with one of a plurality of magnetic heads,

which tracks may be situated in one half of the magnetic

.tape in one direction of movement of said tape and in the

other half of the magnetic tape in the other direction
of movement of said tape, as is taught in, for example,

Us-PS 3,855,628, However, from JP-0S 53-11013 a magnetic-

tape abparatus for recording wvideo signals.is known in which
traeks extending in the 1ohgitudina1 direction of the
magnetic tape are scamnned by means of a stationary magnetic
head, in which at the end of the tape the direction of
movement of the magnetlc tape is reversed and the magnetic
head is set to another track which extends in the 1ong1tu—'

dinal direction of the magnetlc tape by a stepwise rotation

of a cyllndrlcal tape guide around which the magnetic tape
is wrapped in a helical path. Thus, in all these cases '
tracks extending in the longitudinal direction of the
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'tmagnetic tape are scanned by means of a stationary magnetic
‘head. The.situation therein is not direcily applicable to

“helical-scan apparatuses in which the-magnetic head is

rotated, because this implies a specific configuration and
a specific scanning direction of the tracks on the magnetic
tape. The correct scanning of the inclined tracks in both
halves of the magnetic tape in the present situation is
achieved by the additional reversal of the direction of
rotation of the magnetic head in the case of a reversal
of.the direction of movement of the magnetic tape, which
in the afore-mentioned known apparatnses is achieved
automatically, without additional steps, in the case of
tracks extending in the 1ongitudinal-direction of the
magnetic tape. ' .
From French Patent Application FR—A 2,375 778 the
subsidiary. characteristic feature is known p__ Se to provide
in a helical-scan apparatus a magnetic head which can
operate at a further level which is spaced from.the'given
level by a distance defined'by half the width of the
magnetic tape. This concerns an apparatus in which the
signal to be recorded is divided between a plurality of
heads and recording is effected in parallel in both track
patterns, This means that the heads ‘always rotate in the
same direction and the magnetic tape has only one direction

of transport.

From French Patent Application FR-A 2 365,853

'a helical-scan apparatus is further known 1n which the

transport direction of the magnetic tape is reversible.

However, the magnetic heads always rotate in the predeter-
mined direction. This concerns an analysis system by means
of which separate recorded tracks can be analysed both in

the normal transport direction and in the reverse direction.

The invention will be described hereinafter w1th

reference to the draw1ngs, which partly in schematic form

represent some embodiments of the invention to which the

invention is not limited. Fig. 1 is a pPlan view of a
recording and/or reproducing apparatus, showing the path
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of the magnetic tape from a supply reel to a take-up reel

‘¥ia a drum-shaped tape guide and a rotatable magnetic head
~arrangement which is cfaxial with said tape guide, Fig. 2

~is a detailed sectional view, taken on. the iihe II-IT
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in Fig. 1, of a drum-shaped tape guide'ahd a rotatable
drum which is coaxial with said tape guide and which
carries the magnetic heads, Fig. 3 shows a track pattern
on the magnetic tape; Fig. 4 in a similar manner to Fig. 2
shows a drum together with two drum-shaped tape guides,
the magnetic heads being connected to the drum via elec-
trically controllable pdsitioning elements, Fig. 5 shows a
circuit arrangement for electrically controliing the
positioning elements of Fig. 4. Fig. 6 shows a part of an
arrangement-for the tracking of two magnetic heads with a
single electrically_controllable positioning element.,

Fig. 7 shows a drum-shaped tape guide and a drum in a
sectional view taken on the line VII-VII of Fig. 1, as
well as a device for transmitting a positioning movement
from the apparatus to the drum. Fig. 8 shows in detail

a part of the drum indicated in Fig. 7, two magnetic heads

-being arranged on a toggle for the purpose of moving them.

Fig. 9 shows in detail the same.parf of the drum as shown
in Fig. 7, but with two magnetic heads arrénged-on a four-

'bar linkage in order to position them. Fig. 10 shows in

detail the same part of the drum as is shown in Fig. 7,
but with a single magnetic'head mounted on a four-bar
linkage so as to enable it to be moved at two levels.

Fig. 11 shows a circuit arfangement-fbr the electrical
activafion;or deactivation of magnetic heads on a drum,
Fig. 12, in a way similar to Fig. 7 shows a drum on which
there is provided a sﬁitching device which can be actuated
by the apparatus. Fig. 13, in a way similar to Fig. 12,

shows a drum on which is mounted a switching device which

can be actuated automatically by means of a rotary switching
member in accordance with the direction of rotation of the.

drum. Fig. 14 shows the érrangement of Fig. 13 in a view
taken on the line XIV-XIV in Fig. 13. Fig. 15 shows the

12
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part of a drum on which is mounted a switching device

which can be actuated automatically by means of a

pendulum—shaped lever, in accordance with the direction

of rotatlon of the drum.

In Fig. 1 the chassis of a recording and/or
reproducing apparatus is designated 1, on which chassis a
cassette 2_is'p1aced. This cassette accommodates a magnetic
tape 3, which when the apparatﬁs is in its starting position
extends from a tape roll 4 via a guidé roller 5 to a
further guide roller 6 and to a second tape roll T, as is
indicated by the broken 1ines._The dassette is formed
with a recess 8 and, on opposite sides of this recess, with
openings 9 and 10, at the location of which the magnetic
tape extends. The'tépe rolls k and 7 aré accommodated on
reels 11 and 12, respectivély, which can be driven in'the
usual manner by means of w1nd1ng mandrlls 13 and 14 res-
pectively on the apparatus.

For recording and/or reproducing signals, in
particular television signals, on the magnetic tape, said.
tape is withdrawn from the cassette and wrapped helically:
around the circumferential surface of a rotatable magnetice
head arrangement 15, schematically representéed in Fig. 1,
as well as a drum-shaped tape guide 16 disposed néar said
arrangement, as is represented by the solid lines in Fig.
1. In'ordef to bring'the'magnetic tape from the cassette
to the magnetic-head arrangemeht 15 and the tape guide 16
there are provided two tape guide devices 17 and 18 which

‘are movable along guideways 19 and 20. In the startlng

position of the apparatus the tape guide devices 17 and 18
are located near the recess 8 of the cassette 12, as is

‘indicated by the dotted lines. Two guide pins 21, 22 and 23,

24 respectively, mounted on the tape guide devices, then
'engage behind the magﬁetic tape in the recess 8 of the
cassette., When the.tape.guide devices 17 and 18 are moved

in the direction of the arrows 25 and 26'respective1y into
the operating position representéd by the solid lines in

Fig. 1, the gulde pins 21, 22 and 23, 24 respectively engage_

 the magnetlc tape, said tape being pulled out of the cas-
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sette and being ﬁrapped around the magnetic-head arrangement
15 as well as. the tape gulde 16. At the same t1me the

‘magnetic tape comes into operative contact w1th the statl-

onary magnetic heads 27 and 28, which in the usual manner
serve for recording, reproducing or erasing additional
information in separate longitudinal tracks on the mégnetic
sape. : | .

In the preéént embodiment a helical wrap of

14

appfoximately_180° around the tape guide 16 and the magnetic-

head arrangement 15 is used. In accordance with theée

two magnetic headé 29 and 30, which rotate at a'given
level and which are spaced approximately 180° from each
other, so that during one revolﬁtion of the magnetic-head
arrangement in a given direction of rbtation, indicated
by the arrow 31, each of the two magnetic heads scans

" a track which extends obliquely of the magnetié tape. In

'ofder to obtain such a helical wrap the tape guide 16 and
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the magnétic-head arrangement 15 are mounted on the chassis

1 at a specific angle of inclinatione(, sloping away from
the cassette. Thus the magnetic tape extends from the

guide pin 22 parallel to the chassis 1 to the tape gulde
16 and the magnetic-head arrangement 15, and leaves said
arrangement towards the guide pin 23, inclined at an angle
2o towards the chassis 1. In order to return the magnetié

" "tapé to the level of the cassette, the tape guide device

18 is also incllin_ed at the angle '900 - 2¢{ in its operating

. position, for exémple_by a corresponding geometry of the
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guideway 20, so that the magnetic tape Which'leaves the
guide pin 24 rises towards the cassette at the angle 2&.

By means of é further correspondingly inclined and oriented

guide pin 32, the magnetic tape is guided so that it again
extends paraliel-to the chassis 1, after which it can .
enter the cassette to the guidg rdller 6. The angle of

_inclinationé(df the tape guide 16 and the magnetic-head

arrangement 15 is selected so that the magnetic heads 29

and 30, as is shown in Fig. 3, succeSsively scan oblique

8ystem parameters the magnetic-head'arrangement 15 comprises_ 
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tracks 34, 35, etc._which eaeh extend within a 1ongitudina1

‘half 33 of the'magnetic tape'3, The individual tracks may
"extend from the relevant edge of the magnetiq;tape to the

middle of the magnetic tape or from the middle to the edge,
depending on the arrangement of the magnetic heads relative
to the magnetic tape. At the edge and in the middle of the
magnetic tape comparatively narrow zones can then remain
free, in which zones longitudinal tracks cﬁn be accommodated
which are scanned by means of the magnetic heads 27 and 28
respectively. Obviously, a different type of wrap around
the tape guide 16 and the magneticéhead arrangement 15 may
be selected, such as w1th a wrapping angle of approxlmately
360 or with a wrapplng angle of less'than 180°, in which
case the number of magnetlc heads required changes accot-

dlngly to one or more than .two, as is known from the present

state of the art.

In such an apparatus means are provided whereby,
for scanning the tracks, the magnetic tape can also be -
driven at the glven speed in the opp081te direction of

-movement in comparison with a given dlrectlon of movement,

for example from the tape roll 4 via the tape guide 16 and
the maghetic head arrangement 15 to the.tape roll 7, as is
indicated in Fig. 1 by the arrow-36, in which the.magnetic
tepe is driven at a given track—seanning speed., In this
opposite direction of movement the magnetic tape then
extends from the tape roll 7 xig'the_fape guide 16 and the
magnetic~head arrangemeﬁt 15 to the tape roll 4, as is
indicated by the arrow 37 in Fig. 1. In the case of the

opposite direction of movement 37 of the magnetic tape the

magnetic-head arrangement 15, whose direetion of rotation
38 is opposite to the given direction of rotation 31, again
scans oblique tracks 42, 43 etc. which'are situated in the
second longitudinal half 41 of the magnetic tape 3, as is
epparent from Fig. 3, by means of two magnetic heads 39

and 40 which operate at a further level which is spaced
from the given level of the magnetic heads 29 and 30 sub-
stantially a distance which is substantially equal to half

15



emp g v

e

PHO.79504 EP o 9

- the width of the magnetio tape. In this wey it is ensured .

that in one direction of movement 36 of the magnetic tape

:the tracks whichtare situated within the longitudinal_half

"33 of the magnetic tape are scanned, and in the'opposite_
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direction of movement 37 of the magnetic tape the tracks
vhich are situated within the second 1ongitudina1 half 41
of the magnetic tape are scanned. A change-over from the
scanning of the_tracks in one longitudinal half to the
scanning of the tracks in the other longitudinal half is
then possible'without a prolonged interruption, because
it is merely_necessary to reverse the direction of move-
ment of the magnetic tape end to bring into operation mag-
netic heads which rotate at a corresponding level in a
corresponding direction of rotation, which may for example
be.effected automatically by the apparatus when a specific
point or the end of the magnetic tape is reached, or by
the user'of the apparatus'by actuation of an appropriate

- In order to obtain:!a reversible direction of
movement of the magnetic tape, said tape being moved with
a given speed in order to scan the tracks, the present
embodiment-comprises a drive arrangement_hh for the mag~
netic tape, which arrangement comprises two drive shafts
47 and 48 which can be driven in opposite directions of

rotation and_ﬁhich each cooperate with a pressure roller

45 and 46 respectively, the drive shaft 47 relative to

the predetermined direction of movement 36 of the magnetio
tape, and the drive shaft 48 relative to the opposite

_direction'of movement 37 of the magnetic tape, being

iocsted upstream of the tape guide 16 and the magnetic-
head arrangement 15. The drive shafts 47 and 48 are mounted
on the chassis 1, whllst the associated pressure rollers

45 and 46 are arranged on the adjustable tape guide _
devices 18 and 17 respectively, so that they can be brought
selectively into operative contact with the magnetic tape
and the corresponding drive shaft; As is apparent from Fig.
1, the drive shaft 47 cooperates. with a part of the megnetic
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tape which is inclined relative to the chassis at an angle-

2el , for which reason said dri#eyshaft is so'arranged on

' _the chassis that it extends perpendicularly to this part
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of magnetic tape, and thus parallel to the axes of the guide
pins 23, 24 and the pressure roller 45, towards the tape
guide device 18, The drive shaff 48, however, cooperates
with a part of magnetic tape whigh extends parallel to

- the chassis, for which reason it is arranged perpendicularly

to the chass1s, extending parallel to the axes of the

gulde pins 21, 22 and the pressure roller 46, towards the

tape guide device 17. Of these two drive shafts 47 and 48

only that drive shaft is operat1ve which is located upstream.

of the tape guide 16 and the magnetic—head arrangement 15.
Fig. 1 represents the movement of the magnetic

tape in the predetermined direction of movement 36 in

which the drive shaft 47 is operative. Accordingly the tape
-guide device 18 is moved so_far in the direction of the

arrow 26 that the associated pressure roller 45 is in

" operative contact'with the magnetic tape and presses said

tape against the drive shaft 47. The tape guide device 17 .

.is moved in the direction of the arrow 25 only to a

location near the drive shaft 48, so that its associated
pressure roller 46 does not press the tape iﬁto operative
contact with the drive shaft 48, as a result of which

this drive shaft iS'inoperative for this direction of move-

- ment of the magnetic tape. In order to drive the magnetic -
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tape in the opposite direction of mevement 37, it is merély

necessary to move the tape guide device 18 slightly in

the ‘direction opposite to that indieated by the arrow 26,

so that the pressure roller 45 is moved awey from the drive
shaft 47, and to move the tape guide device 17 slightly

further in the direction of the arrow 25, so that its

associated pressure roller 46 presses the tape against the
drive shaft 48, Obviously, it is also possible to bring
the two tape guide devices 18 and 17 into an end position

- relative to the'drive shafts 47 and 48 in which neither

of the pressure rollers cooperates with the drive shafts
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and subsequently, depending on.the desired direction of

- movement of the magnetic tape, to apply either the pressure

'-_roller 45 to the drive shaft 47 or the pressure roller Le

to the drive shaft 48. Depending on the direction of
movement of the magnetic tape it is of course also necessary
to drive the winding mandril 13 or 14 in the corresponding

'direction_of.rotation, in order to ensure that the tape

unwound from one of the two tape rolls 4 and 7 is wound

-onto the other tape roll,
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 Such a drive arrangement 44, with two drive shafts
47 and 48 which can be driven in opposite direétions of
rotation and Which.are'erranged relative'to the tape guide
16 and the magnetic-head arrangement *15 as described, ensures
an exact path of the magnetic tape round the tape guide 16
and the magnetic-head arrangement 15 in both.directions of
movement 36 and 37 of said tape, which is very important
for a satisfactory recording or reproduction of the signals.

Obviously, such a drive arrangement could be constructed

in a different manner; for example it could be so construc-

ted that only one drive shaft is prov1ded with which the
magnetlc tape, after leaving the tape guide 16 and the
magnetlc-head arrangement 15 is brought into operatlve

contact by means of one or the other of two pressure

:rollers, the direction of rotation of the drive shaft

being reversed accordingly.

In respect of the construction and operation of
the tape guide 16 and the magnetic-head arrangement 15,
which are only schematically represented in Fig. 1, several
possibilities exist, which will be described 1n more detail
hereinafter by means of some examples.

In the embodiment shown in Fig. 2 a mounting

plate 49 is mounted on.the chassis-1, which plate carries
the tape guide 16 and the magnetic-head arrangement 15,
In this case the tape guide 16 comprises a hdlloﬁ drum
which is secured to the mounting plate L9 and to whose
bottom surface 50 a motor 51 is coaxially secured, the
drive shaft 52 of which extends through the drum.
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'lOn this drive shaft 52 a further hollow drum 53 is mounted,

-an edge 54 of which is separated by a gap 55 from the free
- edge 56 of the tape guide 16. This drum 53, whlch can be

- 10
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rotated by the motor 51, serves as support for the magnetic

- heads of the magnetic~head arrangement 15, The circum~
" ferential surface 57 of the tape guide 16 is formed with

a helical step 58, which starting from the free edge 56

of the.tape guide extends through 180° around the tape
guide and downwards in the direction of the chassis through
substantially half the width of the magnetic tape. The

step 58 forms a guide for one edge of the magnetic tape 3,

'whlch in this case extends along the re-entrant circum-

ferent1a1 surface 59 of the tape guide 16, which surface
also acts as a guide. A further guide for the magnetic
tape is formed by the'circumferential surface 60 of the
drum 53 around which surface the magnetlc tape alao passes
through an arc of 180° substantially_over its full width.

- Fige. 2 shows how the magnetic tape 3 is thus wrapped around
the tape guide 16 and the drum 53. In the given direction

of movement 36 of the magnetic tape it runs onto the
circumferential surface 60 of the drum over substantially
its full width, leaving said drum after travelling along
the helical path through approximately 180° still running
on the surface 60 of the. drum 53 over substantially half
its width. In the direction of movement 36 the magnetic

:3”tape 3 thus runs onto the re—-entrant circumferential
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surface 59 of the tape guide 16 near the free edge 56 of

said guide, guided by the step 58 on said guide, leaving

the guide after travelllng along the helical path through
approxlmately 180° and then runnlng over substantlally

'half the width of the magnetlc tape on the surfaoe 59.

The magnetic heads 29 and 30 of the magnetic-~
head arrangement 15, which heads are operatiVe in the

_given-direction of movement 36 pf the magnetic tape, are
‘arranged on the drum 53, in known manner, diametrically
-opposite each other near the drum edge 54, so that they

rotate at a given level and each come into operative contact
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with the magnetie'tape 3 over the wrapping angle of 180°. _ : g

. 4As stated previously and as shown in Fig. 1 the magnetic
~heads 29 and 30 scan oblique tracks 34, 35 eétc., which
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are each situated within the longitudinal half 33 of the
magnetic tape 3.

- In the present embodiment two diametrically
opposed radially extending openings 61 and 62 are formed
in the drum 53,'which openings open out of the circum-

ferential surface 60 of said drum and are spaced from the

~drum edge 54 by a distance substantially equal to half the

width of the magnetic tape. In these openings 61 and 62
further magnetic heads 39 and 40 respectively of the mag-
netlc-head arrangement 15 are disposed, so that said heads
rotate at a further level, which is spaced from the given
level at which fthe magnetic heads 29 and 30 rotate by a
distance substantially equal to half the width of the mag-
netic-tape. The magnetic heads 39 and 40 then also cooperate
with the magnetic'tape, because at the further level this
tape is also wrapped around the drum 53 through 180° . ‘When
the drum 53 is driven w1th a dlrection of rotation 38 oppo—'
site to the given d;rection of rotation 31 by changing the
polarity of the motor 51, the magnetic heads 39 and 40 will
scan obiique tracks 42, 43 etc, which are each'situated

within the second 1ongitudina1 half L1 of the magnetic tape
3, when the magnetdc tape is moved in a direction of move- .
7ment 37 opp051te to the given direction of movement 36 as

will be apparent from Fig. 3.

. In the present embodiment a11 the four magnetic
heads 29, 30,_39 and 40 of the magnetic-head arrangement
15 are always in operative contact with the magnetic tape

3.'Therefore, means are provided whereby, depending on the

direction of rotation of the drum 53, only those two mag-

35

netic heads 29, 30 or 39, 40 are.electrically activated
which are disposed at the level corresponding to that
1ongitudina1 half of the magnetic tape whose tracks are

to be scamnmned for the relevant direction of rotation'of the .

- drum 53 and the Corresponding direction of movement of the
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magnetic tape. For the direction of rotation 31 of the drum
53 the magnetlc heads 29 and 30 and for the direction of

“rotation 38 of the drum 53 the magnetic heads 39 and 40 are

electrically activated in that during a recording signals
are supplied to them or during reproduction signals induced
in them are taken off. For the supply or take-off of fhe
signals to or from the magnetic heads there is provided a
rctary transformer, whose stationary section 63 is secured
to the tape guide 16 and whose rotary sectiom 64 is secured
to the drum 53. These transformer sections each comprise.
four annular coils which are disposed opposite the coils

of the other section and are thus electrically coupled to
them, the annular coils of the rotary transformer section
63, in a manner not shown, each being connected to one of

the four magnetic heads and the annmular coils of the

- stationary transformer section_63 being connected to the
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electricallcircuitry of the apparatus.

in the embodiment of Fig. 4 a drum 53 is again

- provided as a support for four magnetic heads 29, 30, 39 and

4o, the magnetic heads 29 and 30 again- rotatlng at the
given level and the magnetic heads 39 and 40 at a further
level, which is spaced from the given level by a distance
subetantially equal to‘half the width of the magnetic tape,}
viewed in the axial direction of the drum. The magnetic

heads 29 and 30 are then again'arranged near the edge 54

of the drum 53. However, in fhe present_embodiment_the

“drum 53 has a height which substantially corresponds to

only half the width of the magnetic tape. This enables
the magnetic heads 39 and 40 to be arranged near'a second
edge 65 of said drum which is disposed on the oppoaite
edge 54 of the drum. In this way the drum 53 itself is
simpler to manufacture. '

" Again a tape guide 16 in the form of a drum
cooperates with said drum 53, to which tape guide the
motor 51 is secured on whose shaft 52 the drum 53 is mounted.
Further this tape guide 16 is fully similar to that of the
embodiment of Fig. 2. The magnetic heads 29 and 30 are



o

PHO.79504 EP : f5

“-again disposed'in a gap 55 which is fo?med between the

edge 5h'qf the drum 53 and the free'edge 56 of the tape

’fﬁgguide 16. Since in the present embodiment, as can be seen,_.

‘the drum 53 which carries the magnetic heads and only has
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a height corresponding to approximately half the width 6f
the magnetic tape cannot support and guide the magnetic
tape 3 over the full width thereof with its ¢ircumferentia1
surface 60, a further drum 66 is provided as an additional
tape guide. This drum 66 is coaxial with the tape guide 16

‘and the drum 53, and is arranged opposite the edge 65 of
‘said drum and rigidly connected to the tape guide 16 by

means of an L-shaped bracket 67, which embraces the drum
53. Between the free edge 68 of the drum 66 facing the

. drum 53, a gap 69 is formed which is similar to the gap

55 and in which the magnetic heads_39 and 40 are disposed.
The circumferential surface 70 of the drum 66 in the usual

mannexr constitutes a guide surface for the magnetic tape 3,

- which is wrapped helically around said drum 66 through an

20 around the tape guide 16. This again ensures an accurate
. 25
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arc of 180°, in a similar way to that in which it is wrapped

guidance of the magnetic tape around_the'magnetic-héad
arrangement, o ' .
' In the present embodimeht each of the'magnetic
heads 29, 30, 39 and 40 is conmected to the drum via an
electridally controllable positioning element 71,_72, 73
and 7§, vhich obviously would also be possible in the em-
bodiment of Fig. 2, Such positioning elements serve for
guiding the relevant magﬁetic head aiong the tracks to be
scanned by it. They comprise for example piezd-electric
-ceramic-elements which, as is apparent from Fig. 5, each
consist of two discs.75 and 76, between which an electrode
77 extends and which on their outer sides are also each
provided with an electrode 78_and 79 respecﬁively. The
magnetic head_is'arranged on the free end.of such a posis
tioning elément. By applying éppropriate electrical control
signals to the electrodes the positioning elements can be
deflected to a varyiﬁg extend in both directions along an
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arc and perpendicularly to their major surfaces so that the
relevant magnetic head is adjustable transversely of the

_ track to be scanned by said head and can thus be guided
‘exactly along said track. The comnstruction and drive of

such positioning elements is described in detail, for

_example in DE-0S 27 41 217.

. As 1s apparent from Fig. 5, the outer electrodes
78 and 79 of'suoh a positiOning element, as is customary,
are electrically interconnected, so that only two electri-
cal connections are required for such a positioning element,
As the magnetic heads 29 and 30 in one direction of move-
ment of the magnetic tape and the magnetic heads 39 and 40
in the opposite direction of movement of the magnetic tape
each scan adjacent tracks, it is necessary to apply se~
parate control signals to the positioning elements 71, 72

"~ -and 73, 74 respectively associated with said heads, which

provide a corresponding tracking correction. Thus, in the

. case of omne common earthing connection a total of five

20

connections w111 be required for four positioning elements,
As such connections to ‘the rotary drum 53 should be made

" wvia slip rings, the.nnmber of such connections is to be
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minimized. In the present embodiment each time two posi-
tioning elements are therefore suitably electrically con-
nected in parallel, which elements are associated with the
magnetic heads which in pairs alternately scan the tracks

~situated. w1th1n one of the two longitudinal halves of the

magnetic tape depending on the ‘direction of rotation of the

‘drum 53 and which are simultaneously'in operative contact

with the magnetic tape. The magnetic heads which are inopera-
tive are then also adjusted in a similar way as the magnetic
head used for scanning the tracks”in one of the two longi-
tudinal halves of the magnetic¢ tape, but this is of no

‘significance because these magnetic heads are out of opera-

tion. Therefore,_as is apparent from Fig, 54 the positioning
elements 71 and 74 and the positioning elements 72 and 73 '
are connected in parallel, so that in total only three

connections are required for the four positioning elements.
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These three connections afe cpﬁsfituted by three concentric
contact rings 80, 81 and 82 arranged on the drum 53, which
are in contact with w1pers 83, 84 and 85 arranged ‘on the

tape guide 16, The wiper 84 constitutes the earth1ng _
connection, whilst the w1per 83 1s connected to a first
control signal generator 86 and the wiper 85 to a second
control signal generator 87. Depending on the direction of
the tracking error, the two control signal generators supply
either a posifive or a negative control signal and depending'
on the magnitude of the tracking error they supply a control

signal of corresponding amplitude, so that the positioning

elements will deflect correspondingly. The two comtrol

- signal generators 86 and 87 are contnplled by a circuit

arrangement 88, which supplies control signals which are
proportional to the corresponding tracking_errbr signals,
which are appiied to the input 89 of the circuit arrange-
ment 88, but whose generatibn'is not discussed in more
detail because such steps are not relevant to the present
invention, _ _ . '

A different embodiment for guiding the magnetic
heads along the tracks to be scanned by said heads is
represented in Fig. 6, which embodiment comprises a drum
53, tape guides 16 and a further drum 66, as described
for the embodiment of Fig. 4. ITn this case the magnetic
heads 29 and k40, which again are in operative contact with
the magnetic tape 3 at the same'time, are accommodated on
a common holder 90, which extands through a slot 91 formed

in the drum 53 and which defines the two levels for the

magnetic heads 29 and %40. This holder 90 is conmected to
the drum 53 yvia a single electricaily ébhtrollable poai-
tioning element 92, so that the two magnetic heada 29 and
40 can be guided along the ffacks in conformity with the .

'deflection of this positioning element. In order to'ensure

that the magnetic heads, as far as possible, are adjusted
parallel to their levels, a leaf spring 93 is comnected

to the holder 90, which spring extends parallel to the
positioning element 92 and is comnnected to the drum 53.

In this way the positioning element 92 and the leaf spring
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Fige 2.

93 together constitute a parallel guidance for the holder

90, By the use of a single positioning'elemeht such a con-

.structlon is simple and economical. 0bv1ously, such steps

may also be employed in an embod1ment in accordance with

In the embodiments of Figures 2, 4 and 6 des-
cribed in the.foregoing, the magnet1c heads are arranged in
two pairs which are positioned for rotation one pair at
each of the two levels and which pairs are_selectively
cooperable with the'magnetic tape during_a revolution of
the drum., In this respect it was stated that depending on
the direction of movement of the magnetic tape only those
magnetic heads are electrically activated wvhich rotate at
such a level that they scan'tracks in the 1ongitudina1

half of their magnetic tape corresponding to this direction
of movement of the magnetic tape. Such an electrical acti--
vation of the magnetic heads for the active scahning of the
tracks is then effected depending on the instantaneous

‘direction of movement of the magnetic tape and/or the -

direction of rotation of the drum. Hereinafter embodiments
are described using a mechanical activation of the magnetic
heads for the active scanning of the tracks situated in the
relevant 1ongitudina1 half of the magﬁetic tape. Such a
mechanical activation of the magnetic heads can be echieved-

by a corresponding mechanical adjustment of said heads

‘relative to the circumferential surface of the drum;-The
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required displacement may be obtained for example by means
of a lifting magnet arranged-oh ‘the drum,_whiCh in its turn
is electrically controlled via”slip fings on the drum,

A further possibility is to transmit the requlred movement
from the apparatus to the rotary drum. Such an embodiment
is shown in Fig. 7, which employs a construction for the
drum 53 and the tape guide 16 similar to that employed in
the embodiment of Fig. 2, though this is by no means essen-

tial. The actual constructional steps for.adjusting the

| magnetic heads are not shown in Fig. 7; for the sake of

clarity this is shown on an enlarged scale in separate
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_ Figures, each of which represents the part of the construc-.

tion surrounded by broken lines and designated 94 in PFig. 7.
As is apparent from Fig. 7, an arm 959 on which

‘_a lever 96 is pivotably mounted and which extends parallel

10

15

20

25

30

35

by which the control movement can be imparted to the

to the shaft 52 of the motor 51, is secured to the
mounting plate 49, One end 97 of this lever is articulated

to a conmnecting rod 98, which by means of movable parts

of the apparatus or by means of a lifting magnet is

caused to perform a movement which is related to'fhe in-
stantaneous direction of movement'of the magnetic tape and/
or direction of rotation of the drum and which is trans-
mitted to the lever 96, The other free end 99 of the lever
96, which end is preferably spherical, engages in an annular
slot 100 formed in a control sleeve 101 which is adapted

to slide along the shaft 52 to which the hollow drum 53 is

secured. The control sleeve 101 is'coupled to the drum 53
so as to rotate with said drum, for which purpose two

‘diametrically opposed, axial projections 102 and 103 on

said sleeve each engage'in a corresponding one of two N
slots 104 and 105 which are formed in . the drum 53 and which
extend radially thereof and are located diametrically

' opposite each other. In this way the contfol sleeve 101

rotates_together with the drum 53 but is axially movable

by means of the lever 96, thus enabling the movement of

‘the connecting rod 98 to be transmitted inside the drum 53..
The proaect1ons 102 and: 103 are provided with for example,

. trunnions 106, 107 or Journals or the like at their ends,

dlametrlcally opposed magnetic heads on the drum.

The section 94 of Fig. 7, shown in Flg. 8 com—_
prises an adjusting device 108 for the mechanical activas
tion of the magnetic heads 29 ahd 40,'dﬁring which activa-
tion said heads perform a pivotal movement relative to'the
circumferential surface 60 of the drum 53; which pivotal
movement takes place in a subsbantially radial difection,
so that the magnetic heads are 1lifted off the magnetic tape
and are not readjusted while in contact with said tape,
so that damage to both the highly vulnerable magnetic heads
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and to the equally vulnerable magnetic fape is prevented,

In the preéent'embodiment'a toggie 109 is provided for
adjusting the magnetic heads, which toggle is pivotably

| supported in the slot 105 in the drum 53. For  this purpose
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the toggle 109 comprisés trunﬁions 110 which engage in V-
shaped bearing recesses 111 which are formed in the sides
of the slot 105 of the drum 53. The magnetic heads 29 and
40 are respectively arranged on the outer sides 112 and 113
of the toggle, which sides taper towards each other, '
Parallel to said outer sides are two set-screws 114 and 115
which are provided on the toggle and the free ends'of which
are adapted to cooperate with stop surfaces 116 and 117 on
the drum, thus enabling the end positions of the magnetic
heads relative to the circumferential surface 60 of the
drum to be adjusted. In a recess_118_in'the toggle a

spindle is arranged, which serves as point of engagement

for a lever arrangement belonging to an over-centre adjust-

ing device 108, This lever arrangement comprises a lever
121 which is pivotable about a spindle 120 in the slot

in the drum, which lever has a fork-shaped end 122 with
which it engages with the trunnion 107 on the prbjection

103 of the control sleeve 101, An arm 124 is pivotably

arranged on the other end 123 of the lever 121, the free,
fork-shaped end of said arm engaging with the spindle 119
on the toggle. On this arm 124 is mounted a helical spring

© 125 which bears at one end against a collar 126 formed on
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the arm 124 and at the other end against the spindle 119.
Figure 8 shows the adjusting device 108 with the
toggle 109 in a position in which the magnetic head 29 has
been mechanically activated for track-scanning and is dis-
posed adjacent the circumferential surface 60 of the drum
53, whereas the magnetic'head'HO has been mechanically
de-activated and has been withdfawn from the circumferential
surface 60 of the drum 53; As can be seen, this position
of the toggle 109, which is fixed by means of the set—
screw 114 and determined by the spring 125 constitutes an
over-centre position of the togsgle becéuse the force of
the spring 125 acts between the stop surface 116 and the

- 26
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V=-shaped bearlng recess 111 on the one hand and the sp1nd1e:
120 on which the lever 121 is mounted on the other hand,

. Thus the active posltlon of the magnetic head 29 is solely
s?determlned by the over-centre position of the toggle and is

thus defined exactly and without lost mot1on.-Mbreover,-a
force-isolation from the control sleeve.101 is obtained,
so that the movement to be transmitted by said sleeve is
not critical and any.tolerances ingthis respect may be
ignored., . ' _ |
, For mechanically activating the magnetic head 40
starting from this position of the'adjusting device 108,

the control sleeve 101 is moved in the direcfien of the

arrow 127, so that the lever 121 and .thus the arm 124 is
pivoted until finally under the influence of the spring 125
‘the toggle 109 is tilted into 1ts other over-centre pos1t10n,
in which the set-screw 115 defines the p051tion of the

magnetlc head 40 relatlve to the clrcumferentlal surface

60 of the drum 53 and in which the magnetlc head 29 is ﬁhen-
_w1thdrawn from said surface 60. In order to adjust the

20
ting device, which is activated by the trunnion 106 on the

magnetic heads 30 and 39 there is provided a similar adjus-

.”progectlon 102 of the control sleeve 101,

. 25

In the embodiment of Fig., 9 ‘the adausting dev1ce
108 comprlses two four-bar linkages 128 and 129 which are
coupled to each other for a JOlnt movement in oppos1te

: dlrections and on each of which there is arranged one of

- 30

the two magnetic heads 29 or 40. These four-bar linkages

‘each comprise a plate 130 or 131, which carries the rele-

vant magnetlc head and constitutes the coupling member of
the four-bar 1inkage, and two 1evers 132 and 133, whlch

'constltute the cranks of the four-bar linkages and whlch

- are pivotably mounted in the slot 105 of the drum 53 by.

35

means of spindles 134 and 135. These levers and pPlates are
articulated to each other, for which in the present case -
V;shaped bearing recesses 136, 137 and 138, 139 are formed
in the plates, in which recesses cross-pieces 140, 141

and 142, 143 respectively on the free ends of the levers
~engage. By means of two temnsion springs 144 and 145, which

-1
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act between the plates 130 and 131, the plates and levers

are urged towards each other, so that an articulated con-

. nection without play_is'obtained between these parts. As

10
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the levers 132 and 133 are common to the two four-bar

linkages 128 and 129 the coupling provides a Jjoint movement
of the two linkages in opposite directions., For transmitting
the adjusting movement of the control sleeve 101 to the
four-bar linkages an arm 146 is comnected to the lever 132,
the free, fork-shaped end of said arm engaging with the
trunnion 107 on the projection 103 of the control sleeve 101,
In order to define the relevant end position
of the magnetic heads 29 and 40 relative to the circumferen-
tial surface 60 of the drum 53, a screw 147, 148 formed with
an eccentric is provided on each of the plates 130 and 131
respectively, which screws-coopebate with correspondiﬁg
stops 149 and 150 respectively, which project from the
drum into the slot'105 therein, By turning these screws

" the relevant end positions of the magnetic heads are ad-

20

justed. In order to define said'end positions of the mag-

netic heads exactly by_means of an over-centre action, an

- arm 151 is mounted on the lever 133, which arm cooperates
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with a leaf spring 152 clamped in the slot 105 in the
drum, which spring tends to plvot said arm either. clock—
wise or anti-clockwise. '

The mechanical activation of the magnetic head

'40 is again effected by mov1ng the control sleeve 101 in

the direction of the arrow 127, as a result of which the
four-bar llnkages 128 and 129 are pivotally displaced

eant1-clockw1se under the influence of the arm 146 the

Plate 130 being withdrawn from the clrcumferentlal surface

60 of the drum 53 and the plate 131 being simultaneously

moved towards fhe circumferential surface until the

eccentric on the screw 148 abuts the stop 150; The leaf
spring 152 then exerts a tilting force, so that the end
position of the magnetic head 40 is also defined by an -

over-centre action.

28
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For scanning the tracks the embodiment of Fig. 10
employs the same magnetic-head arrangement which is rotatable
at either of the two levels selectively, altgrnately at

:éach level corresponding to the tracks situated within one

of the two 1ongitudina1 halves of the magnetic tape. Since
in the embodiments described, it is assumed that two 180°
spaced magnetlc heads successively scan the tracks within
a longltudlnal half of the magnetic tape, the two magnetic
heads in the present embodiment have to be moved between
the two levels, which are again spaced from each other by
a distance substahtially equal to half_the'width of the
magnetic tape. Fig. 10 therefore, in the same way as for-
the embodiments of Figures 8 and 9, ghows an adgustlng

.device 153 for moving a.magnetic head 154 between the two

levels. When the magnetic head is moved from one level to

ﬁhe other, steps must be taken to ensure that in principle
the magnetic head_ié first withdrawn from the circumferential
surface 60 of the drum 53 towards the interior of fhe drum,
is then moved in an axial direction and is subsequently
returned towards'the circumferential surface of the drum, '
so that neither the magnetic head nor the magnetic tape

are damaged. In the present case the adjusfing device 153
- again comprises a four-bar linkage 155, whose coupling

member is constituted by a plate 156 carrying the magnetic
head 154. The cranks of the four-bar 1inkage in this .case
comprise four arms, arranged two, 157 and. 158, at each Sidé_
of the plate 156 and articulated to said plate and to the
side walls of the slot 105 in the drum 53, In this way the
plate 156 is movable upwards and downwards in an arc between
the pivoting arms, inside the slot 105. Furthermore, the
adjﬁsting device 153 comprises a bar 159, which is articu-~
lated to the arms 157 and 158 and a fork-shaped end of
which engages with the trunnion 107 on the-projection 103
of the control sleeve 101,

The two end positions of the magnetic head 154
at the two levels can be defined by means of two set-screws
160 and 161 near the circumferential surface 60 of the drum
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53, which screws coopérate with cbrreSpondingjstops 162

- and 163 on the plate 156. In order to provide a suitable
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over-centre action for'défining.the two end positions of
the magnetic head 154, there is provided a %ension spring

164, which acts at the axis of the pivotal conmection

. between the pivoting arm 158 and the side walls of the slot

105 and at the axis of the articulated conmnection between
the bar 159 and the pivoting arm 157._Again'the magnetic"
head 154 is moved from one over-centre position at the level
shown into another over-centre position at the higher '_
level by moving the control sleeve 101 in the direction of
the arrow 127, the four-bar linkage 155 being pivoted along
an arc yvia the bar 159, and the spring 164 holding the
11nkage in the end positiomn.

As stated previously, it is altermatively p0531b1e

to prov1de an electrical activation of the corresponding

- magnetic heads for the active scanning of the tracks

~ 20
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instead of a mechanical activation, or a combination of
both. For such an electrical activatidn of the magnetic
heads it is found to be particularly advantageous when

- this is effected as near the_magnetic heads as possible,

in order to avoid any disturbing effects. Therefore, for
the electricallactivation of the magnetic heads there ia
suitably provided a switching device on the drum;,which

depending on its switching position, switchas on the cor-

' responding magnetic heads and switches off the other heads.

30
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As in such a case an additional mechanical activation on
the magnetic heads is no 1onger necessary, it is further-
more found to be advantageous in this respect if the mag-
netic heads are arranged to be stat1onary relative to the
clrcumferentlal surface of the drum in the radial direction,
so that a very simple mébhanical.constfuction is obtained.
Starting from an embodiment in'acéordance with
Pig, 2, Fig. 11 shows a circuit arrangement for the elec-
trical activation of the magnetic heads and Fige. 12 shows
the mechanical construction for the actuation of the swit-
ching device. As is apparent from Fig. 11, there are pro-

. vided two switches 165 and 166, the switch 165 being
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jassociated with the magnetic heads 29 and 40 and the switch

166 with the magnetic heads 30 and 39, Depending on the

_switching position of said sw1tches either the magnetic
'heads 39 and 40 or the magnetic heads 29 and 30 are short-'

circuited., This also results in a simple construction of
the rotary transformer 167, which for the sake of s1mp11city

_ is not shown in Fig. 12, because said transformer need only

ﬁbe provided with two annular windings in the stationary

1

section and in the rotary section, ‘because the magnetic
heads that need not become operative should be short-
circuited directly so that no distinction need be made in
respect of the signal supply. _

The actuation of the switches 165 and 166 which

as can be seen in Fig. 12, are arranged directly on the

15

25

drum 53, can be ~effected by the apparatus in a- simple and .
reliable manner. For this purpose an arm 168 is secured to
the mounting plate 49, and on. the free end of the arm a

lever 169 is Pivotably mounted., One end 170 of this lever -

is fork-shaped, the fork engaging with a trnnnion 172
arranged on a control rod 171, so that the movement of
the control rod is transmitted to the lever.'On the shaft
52 of the motor 51, on which shaft the drum 53 is also
mounted, a sleeve 173 is arranged so as to be movable
against the action of a spring 174, A projection 175 on

the sleeve 173 engage in a corresponding recess 176 in

" the drum 53, so that the sleeve is coupled to the drum so
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as to rotate together with said drum. A shoulder 177 formed
on the sleeve.173'is disposed opposite the movable swit-
ching-members 178 and 179 of the switches 165 and 166, so
that these members can be actuated by the shoulder. A
conical. raised portion 180, which is coaxial with the drive
shaft 52 is formed on the sleeve 173, with which portion the

free end 181 of the lever 169 engages. In this way the

sleeve 173 can be moved against the action of the spring
174 by the lever 169 with only slight friction, thus actu-~
ating the switches 165 and 166 accordingly.

Another suitable actuation of the sﬁitching device
is obtained if the switches 165 and 166 are actuated auto-
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matically in accordance with the direction of rotation of
the drum 53. There are various ways of effecting this.

A first.embodimpnt is described with reference to Figures
13 and 14, In this case the.two switches 165 and 166 are
arranged diametrically opposité one another on the drum
53, their movable switching_membérs 178 and.179 extending

tangentially of a circle concentric with the drum and in

. opposite directions. On the free end of the shaft 52 on
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which the drum 53 is mounted a-sﬁitch-actuating member 182
is arranged in a freely rotatable manner, ﬁhich member
comprises a hub 83 frqm which two diametricélly opposed
radial arms 184 and 185 project.:Between the two switches.
165 and 166 a pin 186 is provided on the drum in a poSition.
such that when the drum rotates in the direction of rotation
31 the pin 186 cooperates with the arm 185 to drive the
®witch~actuating member 182, To an arm 187, which is also
connected to the mounting plate 49, aleaf spring 188 is
secured which extends towards the free end of the shaft

52 and which on its end facing the shaft 52 is provided
with an annular friction coating 189, wh;ch ¢ooperates

with the hub 183 of the switch-actuating member 182, so _
that the 1eaf'spring 188 together with the friction coating
189 constitute a brake 190 on the apparatus 51de, which

.exerts a braking force on the member 182,

When the drum 53 starts to rotate, for example,

-in the direction of rotation 31 the sw1tch-actuat1ng

member 182 is retained by the brake 190 until the pin 186
reaches the arm 185 of the member 182, after which the
member 182 is moved and rotates in the direction of rotation
31 with the drum 53. As can be seen; the switches 165 and
166 are then not actuated.

When the drum starts to rotate in the direction
of rotation 38, which is opposite to the direction of
rotation 31, the switch-actuatihg member 182 is again
initially retained by the brake 190, the pin 186 moving away

~ from the arm 185 of the member 182. As the drum rotates

further the switching members 178 and 179 of the two swite
ches 165 and 166 will cooperate with the arms 185 and 184
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”respectively, tending to rotate the member 182, Under the -

influence of the reaction force to the braking force of

jthe brake 190 the switching members 178 and 179 are not

hfactuated and subsequently the member 182 is again driven by
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the drum, so that it rotates with said drum. In this
direction of rotation 38 of the drum the two switches 165
and 166 are consequently actuated, thus performing the
desired SW1tch1ng operation.

Obviously, it would be poss1b1e to actuate the
switches of a switching device 1n accordance with the

direction of rotation of the drum in such a way that always_
only one of the switches is actuated. For this purpose

the pin 186 would have to be replaced by one of the two

ISW1tches which are correspondingly arranged on the drum,

Another embodiment for the automatic actuation
of the switching device in accordance with the direction
of rotation of the drum'makes use of the acceleration and
centrifugal forces obtaining. As is shown in Fig. 15, a
Pendulum-shaped lever 191 is prov1ded for this purpose,
which lever is pivotable on the drum 53 in a plane per-
pendicular to the drum axis 52 and about an_eccentric_axis
192 which is parallel to said drum axis. Starting from the

rest position of the lever 191, vhich is represented by
'solid lines in Fig. 15 and which when the drum is stationary

1s defined by means of, for example, a spring 193 or a latch

~with a- comparatively small force, the lever 191, when the

30

.drum 53 begins to rotate, for example in the direction of

rotation 38, is moved in the direction of the arrow 194
under the influence of the reaction forces as a result of
the acceleration of the drum, 80 ‘that the lever assumes ‘the
position represented by dotted lines in Fig. 15. This
position is defined by a stop 195 on the drum, the lever

191 being kept in engagement with said stop under the
influence of the centrifugal force acting om it. If the drum
53 is braked, the lever 191 is lifted off the stop 195 and
moves towards its rest position. If the drum 53 begins to
rotate in the opposite direction of rotation, the lever 191

. is moved in a direction opposite to the arrow 194 in a
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similar manner, this position of the lever being defined

by a further stop 196 on the drum,

By means of the 1ever 191 switches of a SW1tch1ng

device can be actuated which are arranged on “the drum in

the two paths of mbvement of said lever. In the present

_embodiment two mégneticaily actuated switches 197; 198 and

199, 200 are arranged on the drum in each of the two paths

-of movement of the lever 191, which switches are actuated

by two_permaneht magnets 201 and 202 respectively mounted
on the lever 191, '

As dis apparent from the foregoing, there are
several modifications to the embodiments described, with—
out departing from fhe scope of the invention. This is
particularly so for the construction of the magnetic-head
arrangement, by means of which, depending on the direction
of movement of the magnetié tape, the tracks within the
relevant longitudinal half of said tape are scanned with

bpposite directions of rotation of the magnetic heads.
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