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€ Equipmentwhich enables the words inscribed on a compact disc to be read while the disc is being played.

@ Equipment which enables the words inscribed on a com-
pact disc to be read while the disc is being played by means of
stroboscopic techniques and phase correction.

7 -- Player (Compact disc player) 9 9
1a -- Player body 4 5

0--Centreshaft T :,‘;E"-:'?E;—';Iz'} ’’’’’’’

5 -- Disc e 50
Ba -- Surface 1% 13 5b

6 -- Words 7

9 -- Instantaneous light emitting equipment (strobe lamp) M 75
10 -- Turntable 4

11 -- Cut-away parts

13 -- Detection device (Refiection type photosensor)
15 -- PLL circuit {Output circuit)

16 -- Conformation detecting circuit

17 -- Selection circuit
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"Equipment which enables the words inscribed on a compact disc to be

read while the disc is being played.”

This invention concerns equipment which enables the words inscribed on a
compact disc to be read while the disc is being played on a compact disc
player.

In general a compact disc (referred to below as a disc) is
rotated at about 520 rpm at high speed or at about 200 rpm at low speed
when it is being played on a compact disc player, and since the speed is
much higher than of a record player (33% rpm or 45 rpm ) there
is a problem in that it is not possible while the disc is being played
to verify by means of the words which have been inscribed on the disc
which disc is being played or what tunes are recorded on the disc.

This invention is intended to overcome the problem mentioned
above and, in order to achieve this aim, the design provides equipment
which enables the words etc. inscribed on a compact disc to read while
the disc is being played with which the position of the words etc. on
the surface of the compact disc can be corrected while the disc is being
played to an angle at which they can be read easily irrespective of the
anhgle at which the disc is mounted on the turntable, so that the
information such as the information relating to the music which has been
recorded on the disc etc. can be observed while the disc is being played.

In order to achieve the above mentioned aim, the invention is
characterized in that in a compact disc player there are established
rotational angle transmission devices which are arranged at a prescribed
angle on the circumferential edge of the turntable, taking the centre
shaft of the turntable of the said compact disc player as centre, for
the purpose of determining the rotation angle of the turntable, a
detecting device for detecting the rotational angle of each of the
prescribed angles on the aforementioned turntable which are put out from
the said rotation angle transmission device, an output circuit which
converts the rotation angles detected by the said detecting device to a
rotation angle signal which is then put out, a conformity detector to
which the rotation angle signal which is put out from the said output

circuit is input, which makes this conform with the precribed rotation
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angle signal for the afeoerementioned turntable which has been selected by
a separately established selection circuit and which puts out a
conforming signal, and instantaneous light emitting equipment which is
linked to the said conformity detecting circuit and which illuminates
the surface of the compact disc which is mounted on the aforementioned
turntable on the basis of the conformity signal which is put out from
the aforementioned conformity detecting circuit, and that the
construction is such that the aforementioned instantaneous light
emitting equipment directs light onte the disc in such a way that the
information in the ferm of words and numbers etc. which is inscribed on
the disc and which appears to be stationary can be corrected to a
position where it can be easily read by simply operating the
aforementioned selecting circuit, irrespective of the angle at which the
aforementioned words and numbers of the information inscribed on the
surface of the aforementioned compact disc are mounted on the
aforementioned turntable.

With equipment of this invention it is possible to correct the
stationary position of the words on a disc if they appear upside down or
in a position where they are difficult to see while the disc is being
played on the player body so that the words on the surface of the disc
can be redd precisely and so there is no need for the troublesome
interruption the operation of the player in order to read out the words
on the disc as was -the case in the past.

' The invention will now be described in more detail, by way of
example, with reference to the drawings in which;

Figure 1 is an coblique view of an example of equipmént of this
invention, figure 2{a) is a cross sectional view of the essential parts
of eguipment of this invention, figure 2(b) is a plan view which shows
the cut-away parts of the turntable in equipment of this invention and
figure 3 is the circuit diagram of an example of equipment of this
invention.

In figures 1 and 2, 1 is the compact disc player, 2 is a cover
which is made of a transparent material such as a resin for example, 3
is the disc clamper and 4 is the arm which can be moved up and down. §
is the disc and & are the words which carry the information relating to
the music, such as the names of the tunes etc., which are inscribed on

the surface Sa of the disc 5.
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The two strobe lamps (instantaneous light emitting device) 9,9
which direct visible light onto the surface 5a of the disc 5 which has_
been mounted on the loading part 7 are established on the side_parts 8,8
of the concavities which are formed on the loading part 7 of the player
body 1a which mounts the disc 5 on the compact disc player 1 (referred
to below as the player). As shown in figures 2(a) and 2(b), the strobe
lamps 9,9 are connected to the reflection type photosensor 13 which is
an optical detecting device which illuminates the reverse surface 5b and
receives the reflected light on passing the cut-aways 11 which are the
rotational angle transmission devices which are arranged radially at a
fixed angle 8 with the centre shaft 0 of the turntable 10 as centre in
the circumferential part 10a of the turntable 10 of the player 1 as the
rotating shaft 12 of the turntable 10 1s rotated, this reflecting type
photosensor 13 being connected to the light emitting control circuit
14. The light emitting control circuit 14 is an output circuit which
gives on output to the strobe lamps 9.9 at a certain angle of rotation
deduced from the cut-away parts 11, ---, of the turntable 10 which are
established at the prescribed angle. In outline the construction
consists of the PLL circuit 15, the conformation detecting circuit 16 to
which the rotating angle signals put out from the PLL circuit 15 are
input and the selection circuit 17 with which the preferred rotation
angle which is generated by the aforementioned cut-away parts for the
conformation detecting circuit is selected and which and puts out the
selected rotation angle signal to the conformation detecting circuit 16.

The PLL circuit 15 consists of the phase detector 18, the
voltage control oscillator circuit 20 which generates pulses at a
frequency of n times the rate of rotation of the disc 5 in synch with
the rotation of the rotating shaft 12, the low pass filter 19, the
frequency decoder 21 which decodes the pulses put out from the voltage
control oscillator circuit 20 for n/(cut-aways) and the counter 21 which
counts the n individual pulses, and this is set in such a way that the
strobe lights 9,9 are made to emit light via the conformity detecting
circuit 16 when the value on the counter 21a shows the certain value
(X) at which the anlge is such that reading is simple (for example at a
certain fixed value within 256 if n = 256).

For example, if the certain value (X) is 10, the strobe lamps

emit light when a fixed angle is exceeded after the reflection type
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photosenser 13 has detected a certain prescribed cut-away, at a position

of 360 x (X/256) degrees, which is to say 360 x (10/256) degrees, and at

this peint the strobe lamps 9,9 illuminate the surface 5a of the disc

‘5. Hence by changing the certain value (X) it is possible to set the

system in sgch a way that the strobe lamps 9,9 illuminate the surface 5a

when it is in the condition in which the words 6 on the surface 5a of
the dise 5 are corvected to an angle at which they are easily read.

The selection circuit 17 consists of the n stage counter
memory 22 which stores and outputs the aforementioned certain value (X)
and the switch 24 which selects one of the stored certain valeas (X), ---
from the n stage counter memory, counts the pulses fed out from the self
excited oscillator 23 for changing the rotation angle signal and which
changes the rotation angle signal of the aforementioned n stage counter
memory. Thus the preferred rotation angle signal which has been changed
with the switch 24 which generates a pulse for each time it is pressed
and which adjusts the angle for easy viewing is established as the
output to the conformation detecting circuit 16. That is to say, the
confo:aatien detecting circuit 16 makes the rotation angle signal from
the PLL circuit‘is and the rotation angle signal from the selection
circuit 17 conform, inputs the conforming signal to the strobe lamps 9.9
and the strobe lamps 9.9 then illuminate the disc 5 which is mounted on
the turntable 10 when it has been rotated into a position in which the
words 6 which are inscribed on the surface 5a of the disc 5 can be
easily read. In the drawings 25 is the motor, 26 is the power switch, 27
is the centrel display and 28 is the key arrangement for the control
display.

The operation of equipment of this invention is described
below.

The words & on the disc 5 are sometimes inclined, as shown by
the chain lines in figure 1, and sometimes the disc is set on the player
body ta in such a way that the words are difficult to read, and the
certain value {(X) for the preferred rotation angle at which the words &
on the disc 5 can be read easily is selected with the switch 24 when the
play has started. If this is done it is possible to make the strobe
lamps 9.9 emit light only when the disc 5 has rotated te such a position
that the position of the words 6 on the disc § is that shown by the

solid lines in figure 1 and the words 6 on the disc 5 can then be read
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precisely with the light which is being directed onto the disc 5 by the

strobe lamps 9,9.

At this time the rotation of the disc is very rapid but

words on the disc are read in a stationary condition and so there

need for the troublesome interruption of the player 1 in order to

the words 6 on the surface 5a of the
player 1. Moreover cut-aways 11, ---
part 10a of the turntable 10 for the

in this example of the design but in

disc 5 which is being played

the
is no
read

on the

are formed in the circumferential

rotation angle transmission device

place of this a bar code consisting

of parts which have powerful light reflecting properties could be

established with a prescribed angular spacing on the circumferential

part 10a and a photosensor could then be used as a means of detecting

the bright-dark contrast of the reflecting light.
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Equipment which enables the words inscribed on a compact disc to be read
while the disc is being playved on a compact disc player, characterized
in that in a compact disc player there are established rotational angle
transmission device which are arranged at a prescribed angle on the
circumferential edge of the turntable, taking the centre shaft of the
turntable of the said compact disc player as centre, for the purpose of
determining the rotation angle of the turntable, a detecting device for
detecting the rotational angle of each of the prescribed angles on the
aforementioned turntable which are put out from the said rotation angle
transmission device, an output circuit which converts the rotation
angles detected by the said detecting device to a rotation angle signal
which is then put out, a conformity detector to which the rotation angle
signal which is put out from the said output circuit is input, which
makes this conform with the prescribed rotation angle signal for the
aforementioned turntable which has been selected by a separately
established selection circuit and which puts out a conforming signal,
and instantaneous light emitting equipment which is linked to the said
conformity detecting circuit and which illuminates the surface of the
compact disc which is mounted on the aforementioned turntable on the
basis of the conformity signal which is out out from the aforementioned
confermity detecting circuit, and that the construction is such that the
aforementioned imstantanecus light emitting equipment directs light onto
the disc in such a way that the information in the form of words and
numbers etc. which is inscribed on the disc and which appears to be
stationary can be corrected to a position where it can be easily read by
simply operating the aforementioned selecting circuit, irrespective of
the angle at which the aforementioned words and numbers of the
information inscribed on the surface of the aforementioned compact disc

are mounted on the aforementioned turntable
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