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[57] ABSTRACT 
For accurate positioning of a transducer to a track of a 
tape-recording medium, for example a magnetic head to 
a magnetic tape, a sensing device is utilized which is 
partially covered by the edge of the recording medium 
and comprises a light barrier structure. In the ?rst em 
bodiment, the light barrier structure is ?xed at a control 
signal generated by way of a converter is supplied to a 
positioning device for the transducer. Dependent on the 
control signal, the transducer is positioned such that the 
write and read elements thereof respectively have a 
prescribed distance from the edge of the recording 
medium. In a second embodiment, at least one part of 
the light barrier is disposed at the transducer 4 and 
extends in the region of the transducer 4 to a region 
which corresponds to the stroke of the positioning of 
the transducer when the same is positioned to different 
tracks. 

9 Claims, 5 Drawing Figures 
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ARRANGEMENT FOR POSITIONING A 
TRANSDUCER TO AT LEAST ONE TRACK OF A 

TAPE-SHAPED RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an arrangement for 

positioning a transducer with respect to at least one 
track of a tape-shaped recording medium, whereby the 
transducer is displaceable perpendicular to the moving 
direction of the recording medium using a positioning 
device and an opto-electronic sensor comprises a light 
barrier device and a converter such that an active light 
beam of the light barrier is partially interrupted by an 
edge of the recording medium and the converter pro 
duces a control signal assigned to the interruption of the 
light beam to the positioning device. 

2. Description of the Prior Art 
Arrangements of the type generally set forth above 

are already known in the art. A magnetic head which 
contains one or more write and/or read heads is also 
provided as the transducer and a magnetic tape is gener 
ally provided as the tape-shaped recording medium. 
Such an arrangement, however, can also be employed 
in an optical memory in which data are recorded on a 
suitable, tape-shaped recording medium, for example, 
using a laser. 
A tape-shaped recording medium, for example a mag 

netic tape, is usually guided between stationary guide 
rollers at both sides of the magnetic head in order to 
hold the magnetic tape in a stable position. A disruption 
or deviation of the magnetic tape relative to the mag 
netic head and perpendicular to the direction of move 
ment of the tape often occurs as a consequence of toler 
ances in the manufacture of the guide rollers, as a conse 
quence of play between the magnetic tape and the guide 
rollers, and as a consequence play in the seating of the 
guide rollers. Given high track density, i.e. given a large 
number of parallel tracks on the magnetic tape, this 
deviation of the magnetic tape can have a disruptive 
in?uence since, on the one hand, the individual write 
and read heads are no longer accurately positioned to 
the corresponding track and since, on the other hand, 
the number of parallel tracks and, therefore, the storage 

. capacity of the magnetic tape becomes restrictive. 
An arrangement in which a magnetic head is auto 

matically positioned to the corresponding tracks of the 
magnetic tape is already known from the European 
published application No. 32 660. To this end, two fur 
ther magnetic heads are provided, these being slightly 
inclined toward the magnetic tape and sensing the 
tracks in the proximity of the edges of the magnetic 
tape. The phase differences of the signals from the 
sensed tracks are employed to generate a signal which is 
supplied to a positioning device for the magnetic head 
and displaces the same perpendicular to the moving 
direction of the tape under given conditions in order to 
accurately position the magnetic head to the corre 
sponding tracks. It is required, given this known ar 
rangement, that signals are always recorded on the edge 
tracks. This known arrangement can no longer be em 
ployed for the positioning of a transducer in case the 
magnetic head comprises only a few write and read 
heads which can be positioned to the various tracks of 
the magnetic tape using the positioning device since the 
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2 
further magnetic heads can then no longer sense the 
edge tracks. 
The Japanese Patent No. 55-13 25 22,- fully incorpo 

rated herein by this reference, discloses an arrangement 
in which opto-electronic sensing arrangements, de 
signed as light barriers, are provided in the proximity of 
the edges of the magnetic tape for the purpose of active 
positioning to the tracks of the magnetic tape. The light 
transmitted from a light transmitter to a light receiver is 
respectively partially interrupted by the magnetic tape. 
Dependent upon the magnitude of the interruption and, 
therefore, dependent upon the vertical motion of the 
magnetic tape, a device which varies the tension of the 
magnetic tape and thus compensates movements of the 
magnetic tape in the vertical direction is driven. This 
known arrangement is likewise not suitable when the 
magnetic head is designed so as to be displaceable to 
various tracks of the magnetic tape by the positioning 
device. Further, this known arrangement requires a 
relatively high expense since the apparatus for varying 
the pre-tension of the magnetic tape must be addition 
ally provided. 
A further arrangement for positioning a magnetic 

head to the tracks of the magnetic tape is known from 
the British published application No. 2,008,290, fully 
incorporated herein by this reference. This known ar 
rangement likewise comprises two opto-electronic sens 
ing devices disposed at the magnetic head which sense 
the edges of the magnetic tape. The signals output by 
the light receivers of the sensing arrangements are sub 
tracted from one another and are supplied to a position 
ing device which respectively displaces the magnetic 
head in the vertical direction until the difference be 
tween the signals disappears. This known arrangement 
can likewise not be employed when the magnetic head 
is positionable to different tracks of the magnetic tape. 
In this case, the control signal is constant and can no 
longer be employed as a controlled variable for=accu 
rate positioning. 

SUMMARY OF THE INVENTION 

It is therefore the object of the invention to provide 
an arrangement which can also be employed when the 
transducer is designed so as to be positionable to differ 
ent tracks ofthe tape-shaped recording medium. 
Given an arrangement of the type initially set forth, 

the object is achieved, according to one embodiment of 
the present invention, by providing that the light barrier 
device is arranged ?xed and the converter generates a 
control signal from the signal output by the light barrier 
and emits the control signal to the positioning device. 
The position of the transducer in the transverse direc 
tion of the recording medium is controlled with the 
positioning device such that the transducer follows the 
edges of the recording medium in terms of its position 
and transverse direction. 

In another embodiment of the invention, the light 
transmitter and/or a light receiver of the light barrier is 
mechanically connected to a transducer which is posi 
tionable to various tracks of the recording medium 
using a positioning device. The active light beam of the 
light barrier has an expanse in the region of the edge of 
the recording medium which is at least equal to the 
maximum stroke of the transducer upon positioning to 
the various tracks. The converter generates control 
signals whose momentary value is assigned to the re 
spective displacement of the transducer relative to the 
edge of the recording medium. 
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The arrangement of the invention has the advantage 
that it requires a particularly low expense, since a posi 
tioning device provided for positioning the transducer 
to various tracks of the recording medium is also em 
ployed for the accurate positioning of the transducer to 
a track. A particularly low expense is further achieved 
in that only a single sensing arrangement is required. 
Given the ?rst embodiment set forth above, however, a 
further sensing arrangement can be provided at the 
other edge of the recording medium. In this case, the 
control signal can likewise be generated by way of 
subtraction of the signals output by the two sensing 
arrangements. Given the use of only a single sensing 
device, a further control signal is generated by subtrac 
tion of a constant value from the control signal and this 
further control signal is supplied to the positioning de 
vice. 
The generation of the control signals can occur using 

analog or digital circuits. Given the generation thereof 
in analog fashion, the corresponding converter contains 
only an ampli?er which can be designed as a summing 
ampli?er or a differential ampli?er, depending upon 
whether one or two sensing elements are provided, or 
whether a respective constant value is subtracted from 
the original control signal in order to generate the fur 
ther control signal. Given the digital construction, the 
ampli?er is followed by an analog/digital converter 
which, in turn, is followed by a digital control unit, for 

‘ example a microcomputer, which respectively outputs a 
numerical value to the positioning device in order to 
accurately position the magnetic head. A constant nu 
merical value or a numerical value dependent upon the 
track to which the transducer is being positioned can 
also be subtracted from this value. 
A magnetic head comprising one or more write and 

/or read heads is advantageously provided as the trans 
ducer. 
Given the embodiment in which the sensing arrange 

ment is at least partially connected to the transducer, 
the sensing arrangement can also be employed for rec 

' .ognizing the edge of the recording medium. This, for 
example, is possible when the sensing device, together 
with the transducer, can be displaced to such a degree 
that the light beam between the light transmitter and the 
light receiver of the sensing arrangement is no longer 
interrupted by the recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the inven 
tion, its organization, construction and operation will be 
best understood from the following detailed descrip 
tion, taken in conjunction with the accompanying 
drawing, on which: 
FIG. 1 is a block diagram of a ?rst exemplary em 

bodiment of the invention; 
FIG. 2 is a block diagram of a ?rst embodiment of a 

sensing arrangement; 
FIG. 3 is a block diagram of a second embodiment of 

the sensing arrangement; 
FIG. 4 is a block diagram of a portion of the sensing 

arrangement; and 
FIG. 5 is a block diagram of a second embodiment of 

the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, a tape-shaped recording medium 
1, for example a magnetic tape, is moved over a pair of 
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4 
guide rollers 2 and 3 in the longitudinal direction. A 
transducer 4, for example a magnetic head, is disposed 
between guide rollers 2 and 3, being disposed so as to be 
displaceable perpendicular to the direction of move 
ment of the recording medium by a positioning device 
5. The transducer 4 can contain one or more write and 
/or read heads. The positioning device 5 can be de 
signed so that it can position the write and/or read 
heads of the transducer 4 to those tracks of the record 
ing medium 1 and/or such that it can execute a ?ne 
positioning to at least one track. Such positioning de 
vices are generally known in the art and are disclosed, 
for example, in the European published application No. 
32 660, in the British published application No. 
2,008,290, in US. Pat. No. 3,524,196 and in the German 
published application No. 31 12 886, all of which are 
fully incorporated herein by this reference. 
When recording data on the recording medium 1, it is 

‘desirable to accommodate the largest possible number 
of tracks on the recording medium 1 in order to increase 
the recording density. A natural limit, however, is given 
by the fact that the recording medium can also exhibit 
movement in the transverse direction or a tape skew as 
a result, of tolerances in the guide rollers 2 and 3. In 
order to compensate the effects of this transverse move 
ment, the arrangement contains a sensing device 8 
formed of a light barrier 6 and a converter 7, the sensing 
device 8 emitting a control signal S1 to the positioning 
device 5 whose momentary value is assigned to the 
transverse movement of the recording medium 1 and 
which effects a corresponding displacement of the 
transducer 4 by the positioning device 5. The position of 
the transducer 4 relative to the recording medium 1 is 
controlled by the control signal S1 such that the position 
of the transducer 4 in the transverse direction of the 
recording medium respectively follows the edge 
thereof. It therefore becomes possible to increase the 
number of tracks on the recording medium lz'in' case 
the transducer 4 is positionable to different tracks of the 
recording medium 1, a control unit 9 supplies the posi 
tioning device 5 with a positioning signal S2 which 
effects the setting to the respective track by the posi 
tioning device 5. A ?ne positioning of the transducer 4 
to the corresponding track or, respectively, tracks also 
occurs in this case using the control signal S1. 
The light barrier 6 can be designed as a hole light 

barrier or as a re?ective light barrier. It can be operated 
upon the use of visible or invisible light. Further, a 
further light barrier 10 can be provided at the other 
edge of the recording medium 1, this further light bar 
rier 10 being likewise connected to the converter 7 and 
the control signal S1 being generated from the differ 
ence of the respective coverage by the recording me 
dium 1. 
The embodiment of a light‘ barrier 6 illustrated in 

FIG. 2 is designed as a hole light barrier. The light 
transmitter, which is designed, for example, as a light 
emitting diode, transmits modulated or unmodulated 
light to a light receiver 12. The light beam is partially 
masked by the recording medium 1. For example, the 
light transmitter 11 and the light receiver 12 are ar 
ranged such that the recording medium 1 masks half the 
light beam in the normal case. Given a transverse move 
ment of the recording medium 1, the light beam is cor 
respondingly masked more or less, so that the corre 

. sponding control signal S1 can be generated. 
A further illustrative embodiment of the light barrier 

6 is illustrated in FIG. 3 and is likewise designed as a 
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hole light barrier, whereby a mirror 13 is disposed be 
tween the light transmitter 11 and the light receiver 12. 

Further possibilities for the design of the light barrier 
6 are also conceivable, whereby, for example, the light 
transmitter 11 and the light receiver 12 in accordance 
with FIG. 3 can be interchanged. Given design as a 
re?ected light barrier, both the light transmitter and the 
light receiver are disposed at the side of the recording 
medium and a mirror is provided at the other side of the 
recording medium, in this case, for example, a mirror 
disposed parallel to the recording medium 1. 
Given the embodiment illustrated in FIG. 1, the light 

barrier is ?xed and the active diameter of the light beam 
is greater than the possible movement of the recording 
medium 1 in the transverse direction. 
There are numerous possibilities for the design of the 

converter 7. In the most simple case, the converter 7 is 
designed as an ampli?er which ampli?es a signal S0 
emitted by the light barrier 6 and assigned to the trans 
verse movement of the recording medium and supplied 
the same to the positioning device 5 as a control signal 
S1. The ampli?er can also be designed such that a re 
spective constant value, assigned to the partial masking 
of the light beam in the normal case, is subtracted from 
the momentary value of the signal S0 or the signal S1. 
A converter 7 shown in FIG. 4 operates in a digital 

manner. This converter 7 also contains an ampli?er 14 
to which the signal S0 is supplied from the light re 
ceiver 12 of the light barrier. The ampli?er is followed 
by a analog-to-digital converter 15 which assigns a 
digital numerical value to the respective momentary 
value of the signal at the output of the ampli?er 14 and 
supplies the numerical value to a digital circuit for the 
determination of a digital control signal S1. The digital 
circuit is advantageously designed as a microcomputer 
16. The microcomputer is supplied with a constant 
value by way of a signal S3, the constant value being 
respectively subtracted from the value output by the 
analog-to-digital converter 15 in order to supply the 
positioning device 5 with a control signal S1 assigned to 
the deviation of the position of the recording medium 1 
from its reference position in the transverse direction. 
The control signal S2 is additionally supplied to the 
positioning device 5 by the control unit 9. 
Given the second embodiment of the arrangement 

illustrated in FIG. 5, the light barrier 6 is not stationary, 
but is at least partially mechanically connected to the 
transducer 4 which is displaceable in the transverse 
direction of the recording medium. The positioning 
device 5 is thereby designed such that the transducer is 
positionable to various tracks on the recording medium 
1. The active expanse of the light beam of the light 
barrier 6 in the transverse direction of the recording 
medium 1 is thereby at least as large as the maximum 
possible stroke in positioning the transducer 4. The 
arrangement of the light barrier 6 can occur in such a 
manner that either the light transmitter 11 or the light 
receiver 12 or both the light transmitter 11 and the light 
receiver 12 are mechanically connected to the trans 
ducer 4, as is disclosed in a similar manner in the British 
published application No. 2,008,290. 

In a manner similar to that of the ?rst embodiment of 
FIG. 1, the control unit 9 emits the control signal S2 to 
the positioning device 5 in order to position the trans 
ducer 4 to the corresponding track or the correspond 
ing tracks on the recording medium 1. The converter 7 
is designed in a manner similar to the converter illus 
trated in FIG. 4; however, it is not a constant value, but 
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6 
a value dependent on the respective track that is sub 
tracted from the signal S0 output by the light barrier 6 
in order to generate the control signal S1 in order to 
therefore produce a corresponding differential signal 
which indicates the deviation of the actual position 
from the reference position. 

Again, it is assured by way of the arrangement that 
the distance between the position of the transducer 4 
and the edge of the recording medium 1 is maintained 
constant, regardless of the play of the recording me 
dium in the guide rollers 2 and 3, so that the reliability 
when recording and playing back data is increased and 
so that the track density, i.e. the number of parallel 
tracks on the recording medium, can be increased. 

In case the converter 7 is constructed only of analog 
components, only of analog components, only the am 
pli?er 14 is employed, this being designed as a differen 
tial ampli?er and an analog value corresponding to the 
signal S3 is subtracted at its inverting input. 

It is also possible to determine the position of the edge 
of the recording medium relative to the transducer with 
the assistance of the light barrier 6. To this end, it is 
required that the transducer 4 be displaceable using the 
positioning device 5 perpendicular to the moving direc 
tion of the recording medium so that a degree that the 
torsion of the light barrier 6 disposed on the transducer 
4 is no longer masked by the recording medium 1. When 
the light beam is then interrupted for the ?rst time dur 
ing the movement of the transducer 4 in the direction 
towards the recording medium, the momentary value of 
the signal S0 and of the control signal S1 is modi?ed so 
that the edge of the recording medium 1 is recognized. 
The analogous case applies when the transducer 4 is 
displaced in the upper direction to such a degree that 
the light beam of the light barrier 6 is completely 
masked by the recording medium. When the transducer 
4 is then shifted in the opposite direction to such a de 
gree that the light beam is no longer completelyeinter 
rupted, the edge of the recording medium is again rec 
ognized on the basis of the change in the momentary 
value of the signal S0 or of the control signal S1. After 
the edge has been recognized, the control unit 9 can 
output corresponding control signals to the positioning 
device 5 in order to accurately position the transducer 4 
to one or more tracks of the recording medium. Dy 
namic changes of the position of the recording medium 
1 in the transverse direction are then continuously com 
pensated using the converter 7. 
Although I have described my invention by reference 

to particular illustrative embodiments thereof, many 
changes and modi?cations of the invention may become 
apparent to those skilled in the art without departing 
from the spirit and scope of the invention. I therefore 
intend to include within the patent warranted hereon all 
such changes and modi?cations as may reasonably and 
properly be included within the scope of my contribu 
tion to the art. 

I claim: 
1. An arrangement for positioning a transducer per 

pendicular to the running direction of a plurality of 
tracks of a tape-shaped recording medium and to com 
pensate transverse deviation of the recording medium as 
it runs through a magnetic recording machine housing, 
said arrangment comprising: 

a ?xed barrier device connected to the machine hous 
ing for emitting a light beam at an edge of the 
recording medium and producing an edge position 
signal in response to the light passing the edge; 
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control means operable to produce a positioning sig 
nal indicating the desired position of the trans 
ducer; 

a converter connected to said light barrier for con 
verting the edge position signal into a control sig 
nal representing the amount of transverse edge 
deviation; and 

positioning means carrying the transducer, said posi 
tioning means connected to said converter and 
connected to said control means and operable in 
response to the position and control signal to move 
the transducer to a track represented by said posi 
tioning signal and to move the transverse trans 
ducer perpendicularly of the recording medium a 
distance equal to the transverse edge deviation. 

2. The arrangement of claim 1, wherein: 
said converter comprises a subtractor operable to 

subtract a constant value reference signal, repre 
senting a reference position of the edge, from the 
edge position signal to produce the control signal. 

3. The arrangement of claim 1, wherein: 
said light barrier device comprises a light transmitter, 
and a light receiver for producing the edge position 
signal. 

4. The arrangement of claim 1, and further compris 
ing: 

a further light barrier device at the opposite edge of 
the recording medium connected to and supplying 
a further edge position signal to said converter. 

5. The arrangement of claim 1, wherein: 
said recording medium is a magnetic tape; and 
said transducer comprises a magnetic head. 
6. An arrangement for positioning a transducer trans 

versely of and with respect to at least one track of a 
tape-shaped recording medium to compensate for trans 
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8 
verse deviation of the recording medium, said arrang 
ment comprising: 

a ?xed light barrier device for emitting a light beam at 
an edge of the recording medium and producing an 
edge position signal in response to the light passing 
the edge; 

a converter for converting the edge position signal 
into a control signal representing the amount of 
transverse edge deviation; and 

positioning means carrying the transducer, said posi 
tioning means connected to said converter and 
operable in response to said control signal to move 
the transducer transversely of the recording me 
dium a distance equal to the transverse edge devia 
tion, 

said ?xed light barrier device comprising a light 
transmitter producing a light beam having an ex 
panse which is at least equal to the maximum stroke 
of said positioning device, and a light receiver, one 
of said transmitter and said receiver carried by said 
positioning device. 

7. The arrangement of claim 6, wherein: 
said converter comprises a subtractor operable to 

subtract a constant value reference signal, repre 
senting a reference position of the edge, from the 
edge position signal to produce the control signal. 

8. The arrangement of claim 6, and further compris 
mg: 

a further light barrier device carried by said position 
ing device at the opposite edge of the recording 
medium connected to and supplying a further edge 
position signal to said converter. 

9. The arrangement of claim 6, wherein: 
said recording medium is a magnetic tape; and 
said transducer comprises a magnetic head. 

Ill ll‘ * i * 


