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an We, NIPPON VICTOR KABUSHIKI
KAISHA, of No. 12, 3-Chome, Moriya-Cho,
Kanagawa-Ku, Yokohama-City, Kanagawa-
Ken, Japan, a Japanese Corporation, do
hereby declare the invention, for which we
pray that a patent may be granted to us, and
the method by which it is to be performed, to
be particularly described in and by the
following statement:—

The present invention relates to reproduc-
ing transducers having tracking control func-
tions in apparatus for reproducing recorded
signals from rotary recording mediums. Such
a reproducing transducer may be used for
tracking control, in an apparatus for repro-
ducing a video signal from a rotary disc on
which the video signal has been recorded on
a spiral track or concentric circular tracks, in
a manner such that a reproducing tracing
element for reproducing the video signal
traces accurately on the track.

Heretofore, there have been apparatuses of
the type wherein, for example, a rotary disc
on which a video signal has been recorded on
a spiral track as variations in the geometrical
shapes corresponding to an information con-
tent is rotated, and a reproducing transducer
is caused to trace relatively the spiral track
thereby to reproduce the recorded video
signal. In a reproducing apparatus of this
character, it is necessary that the reproducing
transducer trace the track accurately. For this
reason, it is necessary to provide means for
detecting any tracking deviation of the repro-
ducing transducer relative to the above
mentioned track on the rotary disc and
controlling, in response to this error, the
position of the reproducing transducer so
that it will trace accurately over the track
thereby to accomplish tracking control.

There is disclosed, in the specification of
British Patent Application No. 14533/77,
(Serial No. 1585546), entitled “Information
signal recording and reproducing system”, a
novel system wherein pilot signals are previ-

ously recorded on the track of the rotary disc
or-in the vicinity thereof. Then, at the time of
reproduction, these pilot signals are repro-
duced together with the video signal, and
tracking servo of the reproducing transducer
is carried out in response to the reproduced
pilot signals. In this system, the system for
recording and reproducing the pilot signals is
novel.

However, as can be observed also in this
system, the tracking control device compris-
ing, as one example, a coil supplied with an
error signal obtained on the basis of the
above mentioned reproduced pilot signals, a
support member on which is mounted a
cantilever over a damping member inter-
posed therebetween, the cantiliver being
provided at its outer end with a reproducing
tracing element, and a movable shaft cou-
pled to the support member and undergoing
displacement in response to a current flowing
through the above mentioned coil has here-
tofore been employed. In this device, the
movable shaft undergoes displacement uni-
tarily with the support member in response

to the error signal flowing through the coil, -

and, as a consequence, the reproducing
tracing element is displaced in the direction
parallel to the disc and transverse to the
longitudinal direction of the track and is
tracking controlled so as to trace accurately
over the track.

The tracking control device, however, has
been accompanied by the following difficul-
ties. Since the damper member, the cantile-
ver, and the like which are easily deformed
are interposed between the movable shaft
driven directly by the above mentioned coil
and the reproducing tracing element for
tracing the track, the reproducing tracing
element cannot always undergo displace-
ment unitarily relative to the displacement of
the movable shaft, and accurate tracking
control cannot be carried out. Furthermore,
since the support member is adapted to be
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displaced in the direction transverse to the
longitudinal direction of the track, it is
difficult to adapt the support member to be
capable of being displaced also in the longi-
tudinal direction of the track. For this reason,
it has heretofore been difficult to use a jitter
compensation device for causing the repro-
ducing tracing element to undergo displace-
ment in the longitudinal direction of the
track in combination with the above de-
scribed tracking control device.

The present invention provides a repro-
ducing transducer for use in an apparatus for
reproducing an information signal recorded
on a track on a rotary recording medium,
said reproducing transducer comprising a
reproducing tracing element for tracing the
track on the rotary recording medium
thereby to reproduce the information signal,
a cantilever supported at a proximal end
thereof by way of a damper and provided at
or adjacent a free distal end thereof with the
reproducing tracing element, means for de-
tecting any deviation of the tracing position
of the reproducing tracing element from a
proper tracing position relative to the track
and generating a tracking control signal in
response to the deviation, means for supply-
ing the current of the tracking control signal
to the cantilever or an electric conductor
secured to the cantilever, and permanent
magnet means for applying a magnetic field
to the cantilever or the electric conductor,
said cantilever or said electric conductor
undergoing a displacement within the mag-
netic field in response to the direction and
magnitude of the tracking control signal
current thus supplied, whereby the reproduc-
ing tracing element is displaced in the lateral
direction of the track so as to trace the track
in said proper tracing position and is thereby
tracking controlled.

It is thus possible to provide a reproducing
transducer for directly causing a cantilever
having a reproducing tracing element at the
outer end thereof to undergo displacement
and carrying out tracking control of the
reproducing tracing element. It is also possi-
ble, with a device of simple organization, to
carry out tracking control very accurately.
Furthermore, such a reproducing transducer
can be readily used in combination with a
Jjitter compensation device.

Preferably, the reproducing transducer is
provided with a very thin filament or wire on
the cantilever, and a magnet for applying a
magnetic field to this filament or wire is
provided, by which arrangement a signal
current responsive to any tracking error is
caused to flow through the wire thereby to
cause the cantilever to be displaced together
with the reproducing tracing element and
thereby to accomplish tracking control.

The present invention will be further
described, by way of example, with reference

the accompanying drawings, in which:

FIG. 1 is a perspective view showing the
general exterior of one example of an appa-
ratus for reproducing a rotating recording
medium in which the reproducing transducer 70
capable of tracking control according to the
present invention can be applied,;

FIG. 2 is a perspective view showing a first
embodiment of a reproducing transducer
according to the invention; 75

FIG. 3 is a vertical section taken along the
line HII—II in FIG. 2 for a description of the
principle of operation of the tracking control
of the transducer illustrated in FIG. 2;

FIG. 4 is a fragmentary, enlarged plan 80
view showing one example of a track pattern
on a rotary disc;

FIG. 5 is a block schematic diagram of one
example of a tracking servo control circuit;

FIG. 6A, 6B, 6C, and 6D are side views 85
respectively showing various modifications
of an essential part of the reproducing
transducer illustrated in FIG. 2;

FIG. 7 is a perspective view showing a
further modification of the transducer illus- 90
trated in FIG. 2;

FIG. 8 is a perspective view of a reproduc-
ing transducer constituting a second embodi-
ment of the invention;

FIG. 9 is a vertical section taken along the 95
line IX—IX in FIG. 8 for a description of the
principle of operation of the transducer
shown in FIG. 8;

FIG. 10 is a side elevation of a reproduc-
ing transducer constituting a third embodi- 100
ment of the invention;

FIG. 11 is a perspective view, with a part
cut away, showing the essential parts of a
reproducing transducer constituting a fourth
embodiment of the invention; and 105

FIG. 12 is perspective view showing a fifth
embodiment of a reproducing transducer of
the invention;

FIG. 13 is an enlarged side view of an
essential part of the transducer illustrated in 110
FIG. 12; and

FIG. 14 is a side view showing a modifica-
tion of the transducer illustrated in FIG. 12.

The general features of the exterior of a
reproducing apparatus 10 for reproducing a 115
rotary recording medium, in which a repro-
ducing transducer according to the invention
is applied, are illustrated in FIG. 1. In this
apparatus 10, a rotary disc 11, constituting
the rotary recording medium and having a 120
video signal recorded thereon, is set on a
turntable 12 can clamped thereon by a
clamper 13 and is thus rotated unitarily with
the turntable 12 at a rotational speed of 900
rpm. On this rotary disc 11, a video signal of 125
two frames, that is, four fields, per revolution
with a spiral track is recorded with pits
formed responsive to the information content
of the signal.

One part of this track is shown on an 130
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enlarged scale in FIG. 4. For example, as set
forth in the above cited prior application,
two pilot signals fpl and fp2 for tracking
control of mutual different frequencies are
recorded alternately every horizontal tracing
period (H) on the opposite sides of each of
the video signal tracks 1, 2, ........ . The
sides on which the pilot signals fpl and fp2
are recorded are reversed every adjacent
track. In each track, pits 14 are formed in
accordance with the information content of
the recorded video signal.

Referring again to FIG. 1, a reproducing
transducer 16 is mounted at a re-entrant
cylindrical cavity resonator 18 provided
within a carrier 15 and connected to a central
conductor (not shown) of the resonator. The
central conductor is electro-magnetically
connected to a high frequency oscillator 19
for producing an oscillation of frequency of
1GHz, for example. This organization is well
known. The carrier 15, which is disposed
horizontally above the turntable 12, is guided
at its ends by a pair of parallel horizontal
guide bars 17 (only one shown) provided
below a base plate 10a. This carrier 15,
driven by a driving mechanism (not shown),
moves continuously in horizontal translation
at a speed of the distance of one track pitch
per revolution of the turntable 12 in syn-
chronism with the rotation thereof. As a
result of this movement of the carrier 15, a
reproducing tracing element of the reproduc-
ing transducer 16 travels in translation rela-
tive to the rotary disc 11 along the radial
direction thereof and traces relatively the
spiral track of the rotary disc 11 undergoing
rotation.

A first embodiment of a reproducing
transducer of the invention will now be
described with reference to FIG. 2. A cantile-
ver 21 having at its free end a reproducing
tracing element 20 is mounted at its proximal
end via a damper 22 on the bracket 23. The
bracket 23 is secured to a support plate 24
mounted to the re-entrant cylindrical cavity
resonator 18.

The reproducing tracing element 20 is of
known construction, comprisiing a stylus
structure made of diamond or sapphire and
an electrode consisting of an electroconduc-
tive film adhered onto the end face of the
stylus structure. This electrode is connected
through a very thin lead wire 25 which is
flexible and slackened to a terminal 26
provided on the support plate 24. As the
reproducing tracing element 20 traces along
a track on the rotary disc 11, the video signal
recorded thereon as variation of pits is
reproduced as variation in the electrostatic
capacitance between the surface of the rotary
disc 11 and the electrode of the reproducing
tracing element 20.

The cantilever 21 may be a glass rod, but is
preferably formed of a material which is light

and has high rigidity. In the case of the
present embodiment of the invention, the
cantilever is formed from an aluminium tube
which has been subjected to alumite treat-
ment. Since the reproducing tracing element
20 contacts the rotary disc 11 with a stylus
pressure 20—30mg and the proximal or root
end of the cantilever 21 is supported through
a damper 22, the reproducing tracing ele-
ment 20 traces accurately and positively
along the track even when there are oscilla-
tions of the surface of the rotating disc 11. In
this connection, in the case where there are
fluctuations of the rotating surface of the
rotary disc 11, the reproducing tracing ele-
ment 20 moves in a path as viewed in side
view which is, strictly speaking, an arc of a
circle. However, since the amplitude of the
rotating surface fluctuation is of the order of
100um, it may be assumed, when the length
of the cantilever 21 is selected at a value of
the order of 30mm., for example, that the
reproducing tracing element 20 undergoes an
up-and-down following displacement in a
substantially straight line in conformance
with the rotating surface fluctuation.

A very thin gold wire 27 of a diamater of
the order of 20um, for example, is bonded,
except at its ends, by an instanteneous
adhesive to the cantilever 21 over a specific
distance in the longitudinal direction thereof.
Lead wire parts 28a and 28b of the end parts
of this gold wire 27 are respectively con-
nected in a slackened state to terminals 29a
and 295 provided on the support plate 24. A
gold wire of a diameter of 18um or 24pm may
be employed as the wire 27. The instantane-
ous adhesive may be an Aron-alpha (trade-
name, produced by Toa Gosei Kagaku
Kogyo Corp.) of a monomer of alpha syano
acrylate.

A permanent magnet 30 is secured by way
of a bracket 31 to the lower surface of the
support plate 24 and is thus so positioned
that it confronts the wire 27 bonded to the
cantilever 21 with a very small gap there-
between along the extension direction of the
wire 27. As shown in FIG. 3, this magnet 30
has magnetic poles on the upper and lower
sides thereof and establishes a magnetic field
as indicated by lines of magnetic force 32.
The wire 27 is thus disposed in this strong
magnetic field formed by the magnet 30.

At the time of reproduction, the rotary disc
11 rotates, and the reproducing tracing ele-
ment 20 traces relatively the tracks fl,
2,..... , whereupon the recorded video sig-
nal and the pilot signals fpl and fp2 are
reproduced through the reproducing tracing
element 20. The reproduced signal thus
picked up is supplied to the circuit of the
block schematic diagram of FIG. 5, which is
described in detail in the specification of the
aforementioned prior application. A repro-
duced signal is supplied to a preamplifier 40
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having a resonant circuit. The resonant
frequency varies in response to this variation
in electrostatic capacitance and is formed
into a signal of a desired level. The resulting
output of the preamplifier 40, is demodulated
into the original information signal by a
demodulator 41 and is sent out as an output
through an output terminal 42.

The output signal of the preamplifier 40 is
supplied respectively to amplifiers 43, 44, and
45. Here, each of the amplifiers 43 and 44 is a
kind of band-pass amplifier. The amplifier 43
is designed to have a steep passing frequency
characteristic at only the frequency fpl. The
amplifier 44 is designed to have a steep
passing frequency characteristic at only the
frequency fp2. The pilot signal of frequency
Jpl and the pilot signal of frequency 2
obtained separately from the amplifiers 43
and 44, respectively pass through level adjus-
tors 46 and 47 and are then supplied to a gate
switching circuit 48. These reproduced pilot
signals fpl and fp2 are pulse trains of 2H
pulse train repetition period. Moreover, they
have a coinciding phase in the horizontal
blanking period of the reproduced video
signal.

A pilot signal of frequency fp3 is separ-
ately amplified by the band-pass amplifier 45
having a band-pass filter characteristic and is
then supplied to an integration circuit 49.
There, its wave is shaped so that it is not
affected by noise and other influences. The
wave-shaped signal is then applied to trigger
a flip-flop 50. The resulting output of the flip-
flop 50 is applied to the gate switching circuit
48 as a gate switching pulse.

The gate switching circuit 48 swops over
the signals fpl and fp2 supplied to detecting
circuits 51 and 52 at the end of each of the
rotary disc 11 with the supplied switching
pulse. The signals fp1 and fp2 derived from
the gate switching circuit 48 alternately in
every two frame periods and thus supplied to
the detecting circuits 51 and 52.

The detecting circuits 51 and 52 detect the
envelopes of their respective input reference
signals and convert the envelopes into DC
voltages. These voltages are then supplied to
the input terminals of differential amplifiers
(not shown) within a tracking servo circuit
53. This tracking servo circuit 53 compares
the output signals of the two detecting
circuits 51 and 52 which vary in response to
the reproduced levels of the signals fpl and
Jp2. This generates an output tracking error
signal which indicates the tracking error
direction and the error quantity. This error
signal is further amplified to a specific level
by known circuitry. Then, it is applied
between the terminals 294 and 29b.

Here, when the tracing position of the
reproducing tracing element 20 deviates
from the proper tracing track toward the side
of an adjacent track, the level of one of the

reproducing pilot signals fpl and fp2 be-
comes higher than that of the other pilot
signal. A level difference is then produced
between the output signals of the detection
circuits 51 and 52. From the tracking servo
circuit 53, a control signal current in accor-
dance with the level difference of the output
signals of the detection circuits 51 and 52 is
led out.

When a control signal current flows
through the terminals 292 and 294 and
through the wire 27, a displacement force
acts on the wire 27 in the transverse direction
perpendicular to the longitudinal direction of
the cantilever 21 as indicated by arrows F1
and F2 in response to the direction and
magnitude of the above mentioned current
according to the Fleming's left-hand rule
since the wire 27 is disposed within the
magnetic field due to the magnet 30 as shown
in FIG. 3. Since the wire 27 is bonded to the
cantilever 21, the cantilever 21 is displaced in
the arrow direction Fl1 or F2 by the force
acting on the wire 27. As a result, the
reproducing tracing element 20 is displaced
in a direction parallel to the disc and
perpendicular to the longitudinal direction of
the track, and tracking control is so accom-
plished that the tracing element 20 traces
accurately along the track.

Various modifications of the essential part
of the reproducing transducer of the inven-
tion will be described hereinafter. In a
modification illustrated in FIG. 6A, an elec-
trically conductive layer 33 is formed, on
outer peripheral surface of the cantilever 21
consisting of a glass rod or an aluminium
pipe which has been subjected to alumite
treatment, by vapourization of a conducive
material such as titanium, aluminium, or
copper. Lead wires 70a and 705 are bonded
and electrically connected to the conductive
layer 33 by means of conductive adhesives
34a and 34b such as silver paste. The
conductive layer 33 assumes the function of
the wire 27. In a modification illustrated in
FIG. 6B, the cantilever 21 consists of a glass
rod 35 which is provided with the tracing
element 20 at the foremost end thereof and
aluminium pipe 36 which covers over the
glass rod 35. The gold wire 27, which has
been bonded on the glass rod 35, extends
within the aluminium pipe 36. Both ends 36a
and 365 of the aluminium pipe 36 are
caulked to the glass rod 35 to be integrated
therewith. In FIG. 6C, the cantilever 21
consists of the glass rod 35 and the alumin-
ium pipe 36 of which ends 364 and 36b are
caulked to the glass rod 35. The lead wires
70a and 70b are bonded and electrically
connected to the aluminium pipe 36 by
means of conductive adhesives 34a and 34b.
In FIG. 6D, the gold wire 27 is bonded to the
outer surface of the aluminium pipe 36
through which the glass rod 35 extends.
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Since the cantilever is caused directly to
undergo displacement for tracking control, it
can be easily combined and used with a jitter
correction mechanism. One example of this
case is shown in FIG. 7. In FIG. 7, those
parts which are the same as corresponding
parts in FIG. 2 are designated by like
reference numerals, and detailed description
of such parts will be omitted. The cantilever
21 is secured at its proximal or root end by
way of the damper 22 to a magnetic plate 60.
This magnetic plate 60 is held by a thin
rubber membrane for damping action 61
secured to the bracket 62 fixed to the support
plate 24 and functioning as a damper. The
magnetic plate 60 operates cooperatively
with a reproduction time axis compensation
device of known type (not shown) to cause
the cantilever 21 to undergo displacement
together with the reproducing tracing ele-
ment 20 in the arrow directions G1 and G2,
that is, in the longitudinal direction of the
track, in response to the generation of jitter.
As a result, excellent jitter correction can be
accomplished without any effect on the
above described tracking control. The track-
ing control operation is the same as that in
the embodiment of the invention illustrated
in FIG. 2.

A second embodiment of the invention
will now be described in conjunction with
FIGS. 8 and 9. In FIG. 8, those parts which
are the same as corresponding parts in FIGS.
2 and 7 are designated by like reference
numerals, and detailed description of such
parts will not be repeated. The lead wires 70a
and 70b connected to the terminals 29a and
29b are respectively bonded and connected
to the cantilever 21 of aluminium pipe by
means of silver paste at the positions shown.
A connecting tube 71 of insulative material
provided at its lower end with the reproduc-
ing tracing element 20 is connected at its
upper end to the cantilever 21. The upper
flange 72a of a channel-shaped yoke 72
having a U-shape cross section and lying on
its side is fixed to the lower part of the
bracket 31. A permanent magnet 30 is fixed
to the lower surface of the upper flange 72a
of the yoke 72. The lower flange 72b of the
yoke 72 is provided with a cutout recess 73
for enabling the connecting tube 71 to move
freely without obstruction. The cantilever 21
is supported to extend between the perma-
nent magnet 30 and the lower flange 726 of
the yoke 72. The magnetic flux of the magnet
30 flows through the yoke 72, whereby a
closed magnetic circuit passing through the
yoke 72 is formed, and, as indicated in FIG.
9, a magnetic field 74 is established in the
space between the magnet 30 and the lower
flange 726 in which the cantilever 21 is
disposed.

In the present embodiment of the inven-
tion, a greater concentration of magnetic flux

in the space surrounding the cantilever 21 is
obtained by virtue of the yoke 72 than in the
device of the preceding embodiment, and,
therefore, a strong magnetic field 74 can be
effectively established. Since the tracking
control operation is similar to that of the
preceding embodiment of the invention,
description thereof will be omitted. It is to be
noted, however, that since the magnetic field
74 is strong, when a tracking control current
flows through the cantilever, a relatively
large displacing force acts, and tracking
control is accomplished faithfully and with
high precision.

In the present embodiment of the inven-
tion, the yoke 72 may have the shape of a
hollow tube of rectangular or square cross
section instead of the channel shape of U-
shape lying on its side as described above. In
this case, a fully closed magnetic circuit is
formed. As another possible modification, an
arrangement wherein the yoke 72 of channel
shape is formed from a nonmagnetic mate-
rial and provided with the magnet 30 on the
lower surface of its upper flange 724 as in the
previously described example, and another
magnet is so provided on the lower flange
72b that its poles confront mutual different
poles of the magnet 30, the cantilever 21
extending intermediate the two magnets,
may be used.

In a third embodiment of the invention as
illustrated in FIG. 10 an upwardly extending
electric conductor 80 is fixed at its lower end
to the free end of the cantilever 21. The lead
wires 70a and 70b connected to terminals 29a
and 29b are connected at their other ends to
the lower and upper ends of the electric
conductor 80. A pair of substantially parallel
and spaced apart mounting plates 8la and
81b are fixed to the lower surface of the

‘support plate 24 at positions on opposite

sides of the electric conductor 80. A pair of
permanent magnets 82a and 82b are
mounted on the mutually facing surfaces of
the mounting plates 8la and 815 with the
electric conductor 80 interposed there-
between, the magnetic poles of one of the
magnets facing opposite poles of the other
magnet.

When a tracking signal flows through the
conductor 80 through the lead wires 70a and
70b, the conductor 80 is subjected to a force
urging it to undergo a displacement in the
transverse direction perpendicular to the
magnetic flux as a result of the existence of
the magnetic field established between the
magnets 82a and 82b. As a consequence, this
displacing force is transmitted from the
conductor 80, through the cantilever 21, and
to the reproducing tracing element 20,
whereby the tracking control is accom-
plished.

In a fourth embodiment of the invention
as shown in FIG. 11, a semicylindrical yoke
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90 is fixed to the lower surface of the support
plate 24, and at its center. a bar magnet 91 is
fixedly supported and extends in the lateral
direction perpendicular to the longitudinal
direction of the cantilever 21. Around this
bar magnet 91 is concentrically disposed a
moving coil 92 of hollow cylindrical shape
with a very small spacing gap therebetween.
Lead wires 934 and 935 respectively connect
the two ends of the moving coil 92 to the
terminals 294 and 29h. The moving coil 92 is
mounted by way of a connecting tube 94 to
the cantilever 21 at a part near the free end
thereof. The bar magnet 91 has magnetic
poles at both its ends.

When a tracking control signal is passed
through the moving coil 92 by way of the
lead wires 93a and 93b, the moving coil 92
undergoes a displacement along the bar
magnet 91 in accordance with the direction
and magnitude of this signal current, and,
thus, tracking control of the reproducing
tracing element 20 is accomplished.

A fifth embodiment of the invention will
now be described in conjunction with FIGS.
12 and 13. The present embodiment is an
improvement of the first embodiment illus-
trated in FIG. 2. In FIGS. 12 and 13, those
parts which are the same as corresponding
parts in FIGS. 2 and 6D are designated by
like reference numerals, and detailed de-
scription of such parts will not be repeated.

In studying strictly the transducer of the
first embodiment illustrated in FIG. 2. the
existence of the lead wires 284 and 285 exerts
an adverse effect on a tracking control
efficiency, because the lead wires 284 and
28b through which the control signal current
flows exist within the magnetic field formed
by the magnet 30. Since the lead wires are
not provided with dampers and are very light
in weight, in the case where the lead wires
oscillate, the oscillating system of the lead
wires has a O (designating sharpness of a
resonance characteristic) of large number. In
the case where the same frequency compo-
nent as the resonance frequency of the
oscillating system of the lead wires is in-
cluded in the control signal, the oscillating
system of the lead wires resonates with the
frequency component and assumes oscilla-
tions of large amplitude quite different from
the movement of the cantilever. These oscil-
lations exert adverse effects on the tracking
control function.

The present embodiment solves the above
described problems. The cantilever 21 con-
sists of the glass rod 35 having the reproduc-
ing tracing element 20 at the distal end
thereof and the aluminium pipe 36 covering
the glass rod 35 and caulked thereto at both
ends 36a and 36b. A gold wire 100 is bonded
to the aluminium pipe 36. A lead wire part
100a of the wire 100 is connected to the
terminal 29a. The other part of the wire 100

is wound around the glass rod 35 extending
from the aluminium pipe 36 in about 50
turns, for example thereby to form a coil part
100h. An end part 100¢ of the wire 100 is
bonded and electrically connected to the
electrode of the reproducing tracing element
20 which is connected to the terminal
through the lead wire 25. Alternatively the
end 100c¢ of the wire 100 may be used instead
of the lead wire 25. In this case, the end part
100¢ of the wire 100 is bonded and connected
to the electrode of the element 20, and then
extends to and is connected to the terminal
26.

Since a frequency band of the control
signal and a frequency band of the reproduc-
ing video signal are greatly different with
each other. there arises no obstacle by using a
single wire in common for control signal and
reproducing video signal. The coil part 1005
serves as a high frequency blocking coil and
has an impedance of about 3kQ for a
frequency of 1GHz.

In the present embodiment, the above
described problem has been solved. because
one of the lead wire parts of the wire 100
does not exist near the magnet 30.

A modification of the fifth embodiment
will be described in conjunction with FIG.
14. Electrically conductive film 101 is formed
on the outer surface of the cantilever 21 by
sputtering or vapourization of the conductive
material. A coil part 102 is formed at the
cantilever 21 by the electrically conductive
film. The end of the coil part 102 is electri-
cally connected to the electrode of the
reproducing tracing element 20 by conduc-
tive adhesive 103. The proximal end of the
conductive film 101 is also formed on a
damper 104 and is electrically connected to
the termainal 29a. According to this modifi-
cation, the wire 100 and lead wire part 100a
are not needed.

Further, this invention is not limited to
these embodiments but various variations
and modifications may be made without
departing from the scope of the invention.

WHAT WE CLAIM IS:—

1. A reproducing transducer for use in an
apparatus for reproducing an information
signal recorded on a track on a rotary
recording medium, said reproducing trans-
ducer comprising: a reproducing tracing ele-
ment for tracing the track on the

rotary recording medium thereby to repro-
duce the information signal;

a cantilever supported at a proximal end
thereof by way of a damper and provided at
or adjacent a free distal end thereof with the
reproducing tracing element;

means for detecting any deviation of the
tracing position of the reproducing tracing
element from a proper tracing position rela-
tive to the track and generating a tracking
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control signal in response to the deviation;

means for supplying the current of the
tracking control signal to the cantilever or an
electric conductor secured to the cantilever;
and

permanent magnet means for applying a
magnetic field to the cantilever or the electric
conductor, said cantilever or said electric
conductor undergoing a displacement within
the magnetic field in response to the direction
and magnitude of the tracking control signal
current thus supplied, whereby the reproduc-
ing tracing element is displaced in the lateral
direction of the track so as to trace the track
in said proper tracing position and is thereby
tracking controlled.

2. A reproducing transducer as claimed
in claim 1 in which the electric conductor is a
conductive wire secured to the cantilever and
extending along the longitudinal direction of
the cantilever, and the permanent magnet
means comprises a permanent magnet
spaced apart from and confronting the con-
ductive wire along the length thereof.

3. A reproducing transducer as claimed
in claim 2 in which the permanent magnet
applies to the conductive wire and the
cantilever a magnetic field in a direction
perpendicular to the rotary recording me-
dium.

4. A reproducing transducer as claimed
in claim 1 in which the current supplying
means comprises a pair of lead wires so
connected to the cantilever as to conduct the
tracking control signal current through that
part of the cantilever which confronts the
permanent magnet means.

5. A reproducing transducer as claimed
in claim 1 further comprising means for
holding by way of a damper the proximal
end of the cantilever in a displaceable
manner such that the reproducing tracing
element can undergo displacement in the
longitudinal direction of the track.

6. A reproducing transducer as claimed
in claim 1 further comprising a yoke support-
ing the permanent magnet means and having
a part thereof confronting the permanent
magnet means with the cantilever interposed
therebetween.

7. A reproducing transducer as claimed
in claim 1 in which: the electric conductor
comprises an electrically conductive member
fixedly mounted on the cantilever perpendic-
ularly thereto: the current supplying means
comprises a pair of lead wires which conduct
the tracking control signal current to the
electric conductor; and the permanent mag-
net means comprises a pair of permanent
magnets applying a magnetic field to the
electric conductor.

8. A reproducing transducer as claimed
in claim 1 in which the electric conductor
comprises a moving coil secured to the
cantilever, and the permanent magnet means

comprises a bar-shaped permanent magnet
around which the moving coil is loosely
fitted, and which extends in a direction
transverse to the longitudinal direction of the
track. .

9. A reproducing transducer as claimed
in claim 1 in which said electric conductor
secured to the cantilever has a coil part
formed at a part thereof, and one end of the
coil is connected to an electrode of the
reproducing tracing element.

10. A reproducing transducer as claimed
in claim 1, for use in an apparatus for
reproducing an information signal recorded
on a track on a rotary recording medium,
and substantially as hereinbefore described
with reference to and as illustrated in the
accompanying drawings.

11. An apparatus for reproducing an
information signal recorded on a track on a
rotary recording medium, including a repro-
ducing transducer as claimed in any one of
the preceding claims.

MARKS & CLERK,
Chartered Patent Agents,
57—60 Lincolns Inn Fields,
London WC2A 3LS.
Agents for the Applicants.
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