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A _TAPE END DETECTING 1C

The present invention relates to a device for
detecting the end of a tape, for example in an analog or
digital video or audio cassette tape player and/or recorder
or tape deck.

In a conventional cassette tape for use in video or
audio cassette tape piayers and/ér recorders, the magnetic
tape enclosed in a cassette housing has transparent
portions at both ends thereof, which are used to detect the

end of the tape by means of a tape end detecting device

-comprising a pair of light emitting and receiving elements.

The light emitting element of the tape end detecting device
is usually supported by a holder positioned on a circuit
board in such a way as to be'at the same height as the
running tape, while the light receiving elements are fitted
to the tape deck chassis.

In such arrangemenf, it has been found that the
holder ﬁrojecting from the surface of the circuit board is
susceptible to being damaged upon building up of the-
circuit board. In addition, each of the light receiving
elements must be connected by wire to a tape end signal
generating circuit formgd on the circuit board,-resulting
in a complex construction and assembly operation.

Furthermore, a conventional tape end detecting device

has the disadvantage that it may generate é detecting
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digital *video or audio cassette tape player and/or recorder or tape
deck. In a canventional cassette tape for use in video or
audi o cassette tape players and/or recorders, the magnetic 10 tape
encl osed in a cassette housing has transparent portions at both ends
t hereof, which are used to detect the - @ne of the tape by neans of a
tape end detecting device conprising a pair of light emtting and
recei ving el esibgnal when the housing of the tape deck is opened for
various services including repair, because the receiving
element would be energized by outside light.
An aim of the present invention and/or the preferred
5 embodiment thereof is to provide a tape end detecting
device which can operate to detect the end of the magnetic
tape with a good response. Another such aim is'to provide
a tape end detecting device with a simple construction
which enables reduction of manufacturing costs due to
10 simplification of the assembling of the circuit board and
wiring.
According to the present invéntion, there is provided
a tape end detecting device for detecting the end of the
tape of a tape cassette, comprising:
15 light emitting means for generating a light pulse
signal; and
a tape end signal generating circuit comprising light
receiving means to receive said light pulse signal after
its passage through the tape of the tape cassette, a high
20 pass filter, and a comparator for comparing an output of
the light receiving means with a reference voltage.
By arranging the tape end signal generating circuit
to operate only when a light pulse signal having a
predetermined frequency is received, the tape end detecting
25 device may be prevented from being operated'by light

received from outside.

In a preferred embodiment of the present invention,
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Thé light emtting elenment of the tape end detecting device 15 is usually

supported by a hol der positioned on a circuit board in such a way as to
be at the sanme hei ght as the running tape, while the |ight receiving
el enents are fitted to the tape deck chassis. I n such

arrangenment, it has been found that the -2D $ol der projecting fromthe
surface of the circuit board is
the central prism has an 1n1et surface disposed above the
light emitting element and first and second reflecting
surfaces disposed within the cassette, the first reflecting
surface being formed to direct the light beam from the
5 1light emitting element to the inlet surface of the first
side prism, and the second reflecting surface being formed
to direct the light beam from the light emitting element to
the inlet surface of the second side prism.
The first and second reflecting surfaces may be

10 formed in an X- or V-shaped cut-out portion formed on top
of the central prism.
| Embodiments of the invention will now be described,
by way of example, with referencé to thg accompanying
drawings, in which:

15 Fig. 1 is a plan view of a portion of a VHS video
tape deck equipped with a first embodiment of a tape end
detecting device in accordance with the present invention;

Fig. 2 is a plan view of thé driving mechanism of the
tape deck shown in Fig. 1;

20 Fig. 3 shows a geometrical arrangement of the prisms
of the tape end detecting device of Fig. 1;

Figs. 4 and 5 show the relationship between the
cassette and the prisms;
Fig. 6 shows the relationship between the central and

25 side prisms;

Fig. 7 is a top plan view of the central prism;

Fig. 8 shows a preferred angular arrangement of the '
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- suSceptible to being damaged upon buil ding up of the circuit board. In
addition, each of the Iight receiving el ements nust be connected by
wire to a tape end signal generating circuit formed on the circuit
board\ resulting 25 in a conplex construction and assenbly operati on.
Furthernore, a conventional tape end detec@ing devi ce has t he
disadvantageéﬁg@;éf ggy;&&nerate a detecting
Fig. 9 shows the relationship between the central and
side prisms of another embodiment of a device in accordance
wiﬁh the present invention; and
5 Fig. 10 is a circuit diagram of a tape end signal
generating circuit of an embodiment of device in accordance
with the present invention.
The tape deck of Figs. 1-5 includes a deck chassis 1
of substantially rectangular shape in plan Qiew, and a

10 rotatable head cylinder 2 bearing recording and playback
heads. Tape loading pins 3 and 4 are supported by the
slidable membefs 7 and 8 respectiQely. The members 7 and 8
are movable along the rails 5 and 6 respectively, for use
in guiding a magnetic tape 9a enclosed in a cassette 9

15 between the predetermined loaded position and unloaded
position. A pair of tape reels of the cassette are engaged
.with supply and wind up shafts 10 and 11, respectively.
Numeral 13 depicts an e:ase'head, 14 a capstan, and 15 a
pinch roller.

20 A cassette holder is is provided for receiving the
cassette 9 inserted through a port (not shown) and for
transporting the cassette to a predetermined loaded f
position for playback or recordal. The movement of the
cassette holder is guided by guide plates 17, 18. After

25 the cassette has been trﬁnsported to its loaded position, a

loading mechanism, including a loading motor 20 and a tape

loading lever 21, brings the magnetic tape into a
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various services including repair,
be energi zed by outside |ight.
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-5-

when the housing of the tape deck is opened for
because the receiving

el ement woul d

prescribed position in which the tape is ready to run. The

loading motor 20 also acts to drive the cassette holder 16

to move it.

The specific construction and operation of the

loading mechanism is well known to those skilled in the

art.

A recording/playing circuit and a motor Qontrblling

circuit are formed on a circuit board 23 secured to the

chassis 1 by means of screws 24.

As best shown in Figs. 4 and 5, a light emitting

element, such as a light emitting diode (LED) 25, and a

pair of light-receiving elements, such as phototransistors

26A and 26B, of a tape end generating circuit (which will

be described below) are disposed on the circuit board 23.

The illustrated tape end detecting device also

comprises a central prism 27 and a pair of side prisms 31

and 32. The central prism 27 is an elongated rod having an

inlet surface 27a and two reflecting surfaces 27b, 27¢, and

is securely fitted to the circuit board 1 by means of a

hook 28 secured to the prism 27 near to the inlet surface.

The side prisms 31 and 32 may be securely supported by the

guide plate 17 and 18 by any suitable means, such as hooks

33.

The first reflecting surfaces 27b of the central

prism 27 is placed to intersect the axis of the prism 27 at

an angle of about 45 degrees in one direction, so as to

direct the light beam from the LED 25 to the inlet end of

the first side prism 31 through ports 33A, 34A formed in
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An' ai m*of the present invention and/or the preferred 5 enbodi nent thereof
Is to provide a tape end detecting devi ce which can operate to detect
the end of the magnetic tape with a good response. Another such aimis

to provide

a tape end detecting device with a sinple construction

whi ch enabl es reduction of manufacturing  c®sTs due to 10 sinplification of

t.he assenblig% of the circuit board and
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géecond reflecting

e side walls of the cassette.vwéﬂg
surface 27c intersects the prism axis at the same angle,
but in the opposite direction to surface 27a, to direct the
light beam to the inlet end of the second side prism 32
through ports 33B, 34B.

In the illustrated embodiment, the first side prism
31 is in the form of a rod having a substantially
rectahgular cross section, with a reflecting surface 31a at
one end and an outlet end 31b at the other end. The
reflecting end 31la is'disposed in a plane with an angle of

about 45 degrees to the axis of the prism so as to direct

the light beams coming from the central prism to the outlet

"end 31b. The second side prism 32, on the other hand, is

of crank-like configﬁratidn having inlet surface 32a and
outlet surface 32b at its opposite ends, with two
reflecting surfaces 32c, 32d being disposed between the
inlet and outlet surfaces to direct the light beam received
from the second outlet surface 27¢, via the ports 33B, 34B,
to the second phototransistor 26B.

Referring again to Fig. 4, which illustrates the tape
deck in its operating condition with the tape cassette 9
being_loaded in position, the 1ight beam emitted from the
light emitting diode (LED) 25 enters into the body of the
central prism 27 through the inlet surface 27a and is
divided into two beams at the reflecting surfaces 27b and
27c. The light.beam reflected aﬁ the first reflecting

surface 27b enters into the cassette 9 through the port 33A

This Sheet Has Been Replaced

AT

THIS SHEET HAS B‘:L\l
] REPLACED




According to the present invention, there is provided a tape end

detecting device for detecting the end of the tape of a tape cassette,
conprising: 15 light emtting means for generating a light pulse
signal ; and a tape end signal generating circuit conprising |ight

receiving nmeans to receive said |light pel §e=signal after
and then reaches to the tape 35. When this portion of the
tape is opaque, the light béam is interrupted. However, if
this portion of tape is one of the transparent portions of
tape connected to either end of the magnetic tape, then the

5 1light beam passes through the tape and reaches the inlet

surface 3la of the first side p:ism 31. The first
phototransistor 26A detects the light beam coming from the
first side prism 31 and produces a tape end detecting
signal.

10 Similarly, the light beam reflected at the second
reflecting surface 27c enters into the cassette 9 through
the port 33B and then reaches the ﬁape 35. If it
encounters a transparent portion of the tape; the 1i§ht
beam will pass through the tape, to reaeh'the inlet surface

15 32a of the second side prism 32 and then reach the second
phototransistor 26B to produce a tape end detecting signal.

Fig. 6 illustrates a geometric arrangement of the
central and side prisms of the tape deck embodying the
present invention designed under the JIS standards, wherein

20 the linés L1 and L2 connecting the center of the central
prism 27 and the centers of the first and second side
prisms 31 and 32 respectively, are inclined by 7 degrees
with respect to the line X which intersects the center line
of the central prism and lies in parallel with the line

25 connecting the axes of.the reels of the cassette. |

| Preferably, in order to dirgct the reflected light beanms

from the central prism to both the side ﬁrisms, the
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Its passage through the tape.of the tape cassette, a high 20 pass filter,
and a conparator for conparing an output of the light receiving neans
with a reference voltage. By arrangi ng the tape end signa
generating circuit to operate only when a |light pul se signal having a
predeterm ned frequency is received, the=-t&e end detecting .25 device may
be prevented from being .operated by | i ght recej ved from outsi de,
opposite side walls of the central prism are disposed in
planes parallel to the lines L1 and L2, respectively.
Namely, the cross section of the central prism forms a
trapezoid of which both side lines are inclined at 7
5 degrees to the base line, as clearly shown in Fig. 7.
| For the most efficient transmission of the iight
beams from the central prism to the side prisms, it is
preferable that the central prism 27 be fixed in such a
manner that the side line position above the line X is
10 inclined by about 6.2 degrees to the line X, and to the
other side line by about 7.8 degrees, as illustrated in
Fig. 8. This arrangement ensures.that the light beams
reflected at the reflecting surfaces 27b and 27c can be
directed fo the center of the receiving‘surface of each of
15 the side prisms.
Fig. 9 illustrates an alternative form for the
central prism 27. In this embodiment, the central prism 27
has a V-shaped end for forming reflecting surfaces 27b and
27¢c. In this arrangement, the reflecting surfaces 27b, 27c
20 are arrenged to faee the inlet surfaces of the side prisms
. to eliminate delicate angle adjustment of the central prism
as required in the arrangement shown in Fig. 5.
Fig. 10 illustrates a circuit diagram of a tape end
signal generating circuit for a tape end detecting device
25 embodying the present invention, which includes a light
emitting circuit having the LED 25 and a light sensing

circuit having a light receiving element or phototransistor
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In~a preferred enbodi nrent of the present invention,

- 3- the central prismhas an inlet surface di sposed above the | i ght
emtting element and first and second reflecting
-9-
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44 which corresponds to the phototransistor 26A or 26B
shown in Fig. 4.

The light emitting circuit further compriées a
transistor 41 of which the collector is connected to a DC
line through a resistor 42 and the LED 25. Thé base of the
transistor is connected to a pulse generator 43 which
generates a pulse train having a desired frequency to
energize the transistor 41 in a reciprocal ON and OFF
operation, fesulting in the generation of a light pulse
signal from the LED 25.

The phototransistor 44 of the light sensing circuit
is positioned to receive the light pulse signal from the
LED 25 through the tape 35. The collector of the
phototransistor 41 is connected to the bc pover supply
line, while the emitter is connected to ground via a load
46 and to the input of a comparator 45 through a high pass
filter comprising a capacitor 47 and a resistor 48. The
other input of the compérator 42 is connected to a
referenée voltage generating circuit which comprises a
capacitor 49 and dividing resistors 50, 51 to generate a
reference voltage at a point (a). The reference voltage is
also impressed to the other inﬁut via a resistor 52.. The
reference voltage generating circuit sets-a hysteresis-
added type threshold level. The_output of the comparator
45 is connected to the DC line through a resistor 53 and to
an output terminal 54. |

When the transparent portion of the tape of the
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surface$ di sposed within the cassette, the first reflecting surface
being formed to direct the light beamfromthe 5 Ilight emtting el enent
to the inlet surface of the first side prism and the second reflecting
surfaee being forned to direct the light beamfromthe [ight emtting
el enent to the inlet surface of the=s&Bond side prism The
first and second reflecting surfaces may be 10 fornmed in an X- or V-shaped
cut = out portPGﬁSp&FﬁEJE@ﬁh@@pa position at which the light beam from

the central prism 27 can pass to one of the side prisms 31
and 32, the light beam (which is shown in Fig. 10 by the
numeral L) enters the phototransistor 26A or 26B. The

‘5 1light beam L, which is a light pulse signal from the LED
25, ié directed to the base of the phototransistor 44 to
energize it, thereby to generate a pulse signal at the
emitter. This pulse signal passes through the high pass.
filter, where direct current and low frequency components

10 in the signal are cut off, and then to the input of the
comparator 45. The time constant of the high pass filter
should be sélected in'accordance with the frequency of the
pulse signal. The comparator 45 functions to compare the

- voltage level of the input signal with fhe reference
15 voltage at the peoint (a).
When the level of the input pulse signal at a point

(b) is higher than the reference voltage or a threshold
level at the point (a), the output of the comparator 45 is
kept at high level, so that.a pulse signal is obtained at

20 the terminal 54. This signal may be used as a tape end
detecting signal in a control circuit formed on the circuit
board 23.

As has been stated above, the light éignal used is a

light pulse signal haQing a proper frequency, so that the

25 current value at each peak of the puise can be double that
when the LED 25 is energized by a DC current. Therefore,

even when the phototransistor 44 is brought into an ON
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of* the‘central prism Enbodi ments of the invention will now be

descri bed, by way of exanple, with reference to the acconpanying
drawi ngs, in which: 15 Fig. 1 is a plan view of a portion of a VHS
vi deo - tape deck equipped with a first enbodi nrent of a tape end

detecting device in accordance with the~ptésent invention;
‘condition by noise caused by light entering from outside,

- the wrong signal is cut off, when the parameters such as
the threshold level corresponding to the difference in
voltage between the points (a) and (b), or the time

5 constant of the high pass filter are properly selected.
Moreover, should a wrong signal reach the inpﬁt of the
comparator 45, it will be suppressed by the set voltage
between the points (a) and (b). Thus, the tape end signal
generating circuit can generate a tape end detecting signal

10 only when the light pulse signal from the LED 25 is

supplied to the phototransistor 44.
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Fig.'2 ts a plan view of the driving nmechani smof the t ape deck shown

in Fig. 1, 20 Fig. 3 shows a geonetrical arrangenent of the prisns
of the tape end detecting device of Fig. 1; Figs. 4 and 5 show
the relationship between the casseLtﬁzagd t he prisns; Fig. 6
shows the rel ati onship between the central"and 25 side prisns;

CLAIMS

1. A tape end detecting device for detecting the
end of the tape of a tape caséette, comprising:

1 light emitting means for generating a light pulse
signal: and

a tape end signal gengrating'circuit comprising light
receiving means to receive said light pulse signal after
its passage through the tape of the tape casSette, a high

10 pass filter, and a comparator for comparing an output of
the light receiving means with a reference voltage.

2. ‘A device as claimed in claim 1, further
comprising a pair of side prisms arranged to be positioned
at sides of a logded tape cassette; and'

15 prism means-fér directing the beam of the light pulse
signal from said light emitting means to said first and
second side prisms; o
said lighf receiving means comprising a pair of light
' receiving elements each arranged to receive said light
20 signal from said light emitting means via a respective said
side prism.

3. A device as claimed in claim 2, wherein said
prism means comprises a central prism haviﬁg an inlet
surface disposed above said lighg enitting element and

25 first and second surfaces arranged to be disposed within

the tape cassette, said first surface being arranged to

direct the beam of the light pulse signal from said light
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Fig. 7 is atop plan view of the central prism Fig. 8 shows a
preferred angul ar arrangenent of the
- 4- central prism
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- 13 =
emitting element to an inlet surface of said first side
prism, and said second surface being arranged to direct the
beam of the light pulse signal from said light emitting
element to an iniet surface of said second side prism.

4. A device as claimed in claim 3, wherein the top
of said central prism is generally V-shaped and forms said
first and second surfaces.

5. A device as claimed in any of the preceding
claims, wherein said light emitting means comprisés a light
emitting diode, a transistor for controlling said light
emitting diode, and a pulse generating circuit for
energizing said transistor at a desired frequency.

6. A device as claimed in any of the preceding
claims, wherein said comparator is arranged to generate an
ocutput when the voltage output of the light receiving means
is higher than the reference voltage. |

7. A device as claiﬁed in any of the preceding
claims, wherein the time constant of the high pass filter
is selected in accordance with the frequency of the light
pulse signal.

8. A tape end deteéting device substantially as
described herein with reference to the accompanying
drawings.

9. A tape player and/or recorder ihcluding a

device as claimed in any of the preceding claims.
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Fig. 9 shows the relationship between the central and side prisns of

anot her enbodi nent of a device in accordance with the present
i nvention; and 5 Fig. 10 is a circuit diagramof a tape end signal
‘generating circuit of an enbodi ment of device in accordance with the
present invention. The tape decl4of-Figs. 1-5 includes a deck
chassis 1
ABSTRACT
A TAPE END DETECTING DEVICE

A tape end detecting device for detecting the end of
5 the tape enclosed within a cassette includes a light
| emitting element (25) for generating a light pulse signal,
a pair of light receiving elements (26A, 26B), light guide
means comprising a central prism (27) and a pair of side
prisms(31, 32) disposed at opposite sides of said cassette
10 1loaded-in position, and a tape end signal generating
circuit for generating é tape end detecting signal only
when it receives the light pulse éignal. The tape end
detecting device opérates to generate an output upon |
receipt of the light signal, but does not generate when the

15 1light coming from outside is received.
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of *substantially rectangul ar shape in plan view, and a 10 rotatabl e head
cylinder 2 bearing recording and pl ayback heads. - Tape | oading pins 3
and 4 are supported by the sl i dable nmenbers 7 and 8 respectively. The
menbers 7 and 8 are novable along Jtge rails 5 and 6 respectively, for
use In guiding a magnetic tape 9a'enclosed in a cassette 9 15 between
t he predeternined | oaded position and unl oaded position. A pair of tape
- reels of the cassette are engaged
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wi'th supply and wind up shafts 10 and 11, respectively. Nurmeral 13
depicts an erase head, 14 a capstan, and 15 a pinch roller. 20

A cassette holder 16 is provided for receiving the cassette 9 inserted
t hrough a port (not shown) and for transporting the cassette to a

predet er mi ned | oaded position f&rl@ ayback or recordal. The novenent of
t he

FIG. 2
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cassette holder is guided by guide plates 17, 18. After 25 the cassette

has been transported to its | oaded position, a | oadi ng nmechani sm
including a |loading notor 20 and a tape | oadi ng | ever 21, brings the
magnetic tape into a '3?8
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prescribed position in which the tape is ready to run. The | oadi ng

notor 20 also acts to drive the cassette hol der 16 to move it. The
speci fic construction and operation of the | oadi ng mechanismis well
known t,o those skilled inthe 5 art.&4/8 A recording/ pl ayi ng
circuit and a notor controlling cifcuit are fornmed on a circuit board

23 secured to the
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chassis*1 by neans of screws 24. As best shown in Figs. 4 and 5,
a light emtting 10 elenent, such as a light emtting diode (LED) 25, and

pair of light-receiving elenentg, guch as phototransistors 26A
and 26B, of a tape end generating circlit (which will be descri bed
bel ow) are disposed on the circuit board 23. The illustrated

tape end detecting device also 15 conprises a central prism27 and a pair
of side prisns 31

31aq 34A \é 348 324
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and 32.° The central prism 27 is an elongated rod having an I nl et
surface 27a and two reflecting surfaﬁ 27b 27c¢, and I s securely
fitted to the circuit board 1 by neahe of a  hook 28 secured to the
prism 27 near to the inlet surface. 20 The side prisnms 31 and 32 nay be
securely supported by the guide plate 17 and 18 by any suitabl e neans,

such as hooks 3IF| G 6

31 ‘uu\ 27c | \ L\Z 32—[1
i S S W
e oj\ﬁzj ] =

27b

FIG. 7

N
27 | I7° 27 S
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Thé first reflecting surfaces 27b of the central prism27 is placed to

I ntersect the axis of the prism 27 at 5¢an angl e of about 45 degrees in
one difection, so as to direct the /ght beam fromthe LED 25 to the
inlet end of the first side prism 31 through ports 33A, 34A forned in

FIG. 8

27¢| 62°

0] X
L) l \
27b 78° 27
FIG. 9
27b ,27¢
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- 6- " the side walls of the cassette. The second reflecting

surface 27c intersects the prism aX|s at the sane angl e, but in the
opposi fe direction to surface 27a, d/gect t he | ight beamto the
inlet énd of the second side prism 32 t hrough ports 33B, 34B.

Vcc
4

FIG. 10
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GEN.
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In theillustrated enbodiment, the first side prism REPLA&EMENTtﬁBEEQwrn
of. a rod having a substantlally rectangul ar cross jsectTom, W Th a
reflecting surface 3la at one end and an outl et en 31qgﬁhg~h her
end. The 10 reflectlng end 3la is disposedjn a pl ane Wi e of
about 45 degrees to the axis of the prismso as to direft fhﬂ gt
beans com ng fromthe central prismto the outlet nd 31b. The secon

side prism 32,

10
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on the other hand, is
PHOTO-ELECTRTC EHD OF TAPE DETECTOR

The present invention relates to a device for
detecting the end of a tape, for example in an analog or
digital video or audio cassette tape player and/or recorder
or tape deck. |

In a conventional cassette tape for use in video or
audio cassette tape players and/or fecorders,’the magnetic
tape enclosed in a cassette housing has transparent
portions at both ends thereof, which are used to detect the
end of the tape by means of a tape end detecting device
comprising a pair of light emitting and receiving elements.
The light emitting element of the tape ;nd detecting device
is usually supported by a holder positioned on a circuit
board in such a way as to be at the same height as the
funning tape, while the light receiving elements are fitted
to the tape deck chassis. |

In such arrangement, it has been found that the
holder projecting from the surface of the circuit board is
susceptible to being damaged upon building up of the
circuit board. In addition, each of the light receiving
elements must be connected by wire to a tapé end signal
generating circuit formed on the gircui£7board, resulting
in a complex construction and assembly operatlon.3

Furthermore, a conventlonal tape end detectxng devlce

has the disadvantage that -it may generate a dqtecting 3



T
of crank-1ike configuration having inlet surface 32a and {—éﬁﬁyﬁpﬁﬂ N ULFE

32b at its opposite ends, with two reflecting surfaces{32c, 32d bein
di'sposed between the inlet and outlet surfaces to dinfegt qaeﬁmvgﬁ%‘
beam recei ved fromthe second outlet surface 27c, vig tlhe pg;%iigﬁij
34B, to the second phototransistor 26B,_ 20 Refler an to |
Fig. 4, which illustrates the tape 2 - . !

signal when the housing of the tape deck is opened for
various services including repair, because the receiving
element would be energized by outside light.
An aim of the present invention and/or the preferred
5 embodiment thereof is to provide a tape end detecting
device which can operate to détect the end of the magnetic
tape with a good response. Another such aim is to provide
a tape end detecting device with a simple construction
which enables reduction of manufacturing costs due'ﬁo,
10 simplification of the assembling of the circuit board and
wiring.
According to the present invention, there is provided
a tape end detecting device for detecting the end of the
tape of a tape cassette, comprising:
15 light emitting means for generating a light pulse
signal; and
a tape end signal geherating circuit cemprising light
receiving means to receive said light pulse signal after
its passage through the tape of the tape cassette, a high
20 pass filter, and a comparator for comparing an output of
the light receiving means with a reference voltage.
By arranging the tape end signal generating circuit
to operate only when a light pulse signal having a
predetermined frequency is received, the tape end detecting
25 device may be prevented from. being operated by llght
received from outs;de. .. |

In a preferred embodiment of the present invention,
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in position, t
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he |ight beamemtted fromthe light em €
s into the body of .the central prism 37 ithrqu t a8
Tt

27a and is 25 divided into"two beans at the fre i
27¢. The | ight b flect ty .t |
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light emitting element and first and second-reflecting
surfaces disposed within the cassette, the first reflecting
surface being formed to direct the light beam from the
light emitting element to the inlet surface of the first
side prism, and the second reflecting surface being formed
to direct the light beam from the light emitting element to
the inlet surface of the second side prism.

The first and second reflecting surfaces may be
formed in an X- or V-shaped cut-out portion formed on top
of the central prism.

Embodiments of the invention will now be described,
by way of example, with reference to thg accompanying
drawings, in which:

Fig. 1 is a plan view of a portion 6f a VHS video
tape deck equipped with a first embodiment of a tape end
detecting device in accordance with the present invenfion;

Fig. 2 is a plan view of the driving mechanism of the
tape deck shown in Fig. 1;

Fig. 3 shows a geometrical arrangeﬁent of the prisms
of the tape end detecting device of Fig. 1;

Figs. 4 and 5 show the relationship between the
cassette and the prisms;

Fig. 6 shows the relationship between the central and
side prisms;

Fig. 7 is a top plan view of the central prism;

Fig. 8 shows a preferred angular arrangement of the .
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tape is opaque, the light beamis interrupted. However, if this {
portiop of tape is one of the transparent portions of 1ap@8q@y@qgggxﬁ
to either end of the magneti c tape, then thf _ i
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central prism;

Fig. 9 shows the relationship between the central and
side prisms of another embodiment of a device in accordance
with the present invention; and

Fig. 10 is a circuit diagram of a tape end signal
generating circuit of an embodiment of device in accordance
with the present invention. _

The tape deck of Figs. 1-5 includes a deck chassis 1
of substantially rectangular shape in plan view, and a
rotatable head cylinder 2 bearing recording and playback
heads. Tape loading pins 3 and 4 are supported by the
slidable members 7 and 8 respectiQely. The members 7 and 8
are movable along the rails 5 and 6 respectively, for use
in guiding a magnetic tape 9a enclosed in a cassette é
between the predetermined loaded position and unloaded
position. A pair of tape reels of the cassette are engaged
with supply and wind up shafts 10 and 11, respectively.
Numeral 13 depicts an erase head, 14 a capstan, and 15 a
pinch roller.

A cassette holder 16 is provided for receiving the
cassette 9 inserted through a port (not shown) and for
transporting the cassette to a predetermined loaded
position for playback or recordal. The movement of the
cassette holder is guided by guide plates 17, 18. After
the cassette has been transported to its loaded position, a
loading mechanism, including a loading motor 20 and a tape

loading lever 21, brings the magnetic tape into a
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5 light beam passes through the tape and reaches the inlet Surface 314
of the first side prism31l. The first phot ot r ansi st or {26A g%tﬂgtjsggg@e
| i ght .beam coming fromthe first side prism31l and prdduces a tape end
det ecti ng signal. 10 Simlarlyg the |ight beam} efleetet—at—th
second reflecting surface 27c enters Into the cassette} 9 through

H
1
H
!
!
1

prescribed position in which the tape is ready t© run. The
loading motor 20 also acts to drive the cassette holder 16
to move it. The specific construction and operation of the
loading mechanism is well known to those skilled in the

5 art.

A repording/playing circuit and a motor controlling
circuit are formed on a circuit board 23 secured to the
chassis 1 by means of screws 24.

‘ As best shown in Figs. 4 and 5, a light emitting

10 elément, such as a light emitting diode (LED) 25, and a
pair of light-receiving elements, such as phototransistors
26A and 26B, of a tape end generating circuit (which ﬁill
be described below) are disposed on the_circuit board 23.

The illustrated tape end detecting device also

15 comprises a central prism 27 and a pair of side prisms 31
and 32. The central prism 27 is an elongated rod having an
inlet surface 27a and two reflecting surfaces 27b, 27c, and
is securely fitted to the circuit board 1 by means of a
hook 28 secured to the prism 27 near to the inlet surface.

20 The side prisms 31 and 32 may be securely supported by éhe

~ guide plate 17 and.la by any suitable means, such as hooks

33. '

The first reflecting surfaces 27b of the central
prism 27 is placed to intersect the axis of the prism 27 at

25 an angle of about 45 degrees in one direction, so as to
direct the light beam from the LED 25 to the inlet end of

the first side prism 31 through ports 334, 34A formed in



the port 33B and then reaches the tape 35. If it encquRERLACEMENT SHEET
transparent .portion of the tape, the |ight beamwi | | {pgss through the
tape, to reach the inlet surface 15 32a of the second side prianu8y Bogl

t hen reach the second phot ot ransi stor 26B to produce g tjape end
detecting signal. Fig. 6 illustrates a geonetrijc ter+rafrgetrerrt—ot
t he central and side prisns of the tape &iSck enbodyi rjg t he
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surface 27c intersects the prism axis at the same éngle,
but in the opposite direction to surface 27a, to direct the
light beam to the inlet end of the second side prism 32
through ports 33B, 34B.

In the illustrated embodiment, the first side prism
31 is in the form of a rod having a substantially
rectangular cross section, with a reflecting surface 3la at
one end and an outlet end 31b at the other end. The
reflecting end 31a is disposed in a plane with an angle of
about 45 degrees to the axis of the prism so as to direct
the light beams coming from the céntral prism to the outlet
end 31b. The second side prism 32, on the other hand, is
of crank-like configuration having inlet surface 32a and

outlet surface 32b at its opposite ends, with two

. reflecting surfaces 32c, 324 being disposed between the

inlet and outlet surfaces to direct the light beam received
from the second outlet surface 27c, via the ports 33B, 34B,
to the second phototransistor 26B.

Referring again to Fig. 4, which illustrates the tape
deck in its operating condition with the tape cassette 9
being loaded in position, the light beam emitted from the
light emitting diode (LED) 25 enters into the body of the
central prism 27 through the inlet surface 27a and is
divided into two beams at the reflecting surfaces 27b and
27c. The light beam reflected at the first reflecting

surface 27b enters into the cassette 9 through the port 332



20 the lines LI and L2 connecting the center of the centra
and the centers of the first and second side prisns 31fapd 32
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respectively, are inclined by 7 degrees with respect t he‘l_@iw L4
whi ch intersects the center |ine of the central prismand lies in ___ _
parallel with the line 25 connecting the axes of the reel§ O the

cassette.
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Preferably, in order to dir8cf The reflected)l ight beans
and then reachés to the tape 35. When this portion of the

tape is opaque, the light beam is interrupted. However, if
this portion of tape is one of the transparent portions of
tape connected to either end of the magnetic tape, then the
light beam passes through the tape and reaches the inlet
surface 3la of the first side prism 31. The first
phototransistor 26A detects the light beam coming frém the
first side prism 31 and produces a tape end detecting'
signal.

Similarly, the light beam reflected at the second

-reflecting surface 27c enters into the cassette 9 through

the port 33B and then reaches the tape 35. If it

encounters a transparent portion of the tape, the light

.beam will pass through the tape, to reach the inlet surface

32a of the second side prism 32 and then reach the second
phototransistor 26B to produce a tape end detecting signal.
Fig. 6 illustrates a geometric arrangement of the
central aﬁd side prisms of the tape deck embodying the
present invention designed under the JIS standards, wherein
the lines L1 and L2 connecting the center of the central
prism 27 and the centers of the first and second side
prisms 31 and 32 réspectively, are inclined by 7 degrees
with respect to the line X which intersects the centef line
of the central prism and lies in parallel with the line
connecting the axes of the reels of the cassette.
Preferably, in order to direct the reflected light beams

from the central prism to both the side prisms, the
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fromthe central prismto both the side prisns, the = ;
- 8- opposite side walls of the central prismare disppsgd jn, angsk
paraltel to the lines LI and L2, respectively. 1£ﬂ0\’ ﬁdé

.opposite side walls of the central prism are disposed in
planes parallel.to the lines Ll and L2, respectively.
Namely, the crosé section of the central prism forms a
trapezoid of which both side lines are inclined at 7

5 degrees to the base line, as clearly shown in Fig. 7.

For the most efficient transmission of the light
beams from the central prism to the side prisms, it is
preferable that the central prism 27 be fixed in such a
manner that the side line position above the line X is

10 inclined by about 6.2 degrees to the line X, and to the
other side line by about 7.8 degrees, as illustrated in
Fig. 8. This arrangement ensures-that the light beams
reflected at the reflecting surfaces 27b and 27c¢c can be
directed to the center of the receiving'surface of each of

15 the side prisms.

Fig. 9 illustrates an alternative form for the
central prism 27. 1In this embodiment, the central prism 27
has a V-shaped end for forming rgflecting surfaces 27b and
27c. In this arrangement, the reflecting surfaces 27b, é?c

20 are arranged to face the inlet surfaces of the side prisms
to eliminate delicate angle adjustment of the central prism
as required in the arrangement shown in Fig. 5.

Fig. 10 illustrates a circuit diagram of a tape end
signal generating circuit for a tape end detecting device

25 embodying the present invention, which includes a light
emitting circuit having the LED 25 and a light sensing

circuit having a light receiving element or phototransistor
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Nanmel y, the cross section of the central prifsmfornms a \r apEzoTd of
whi ch both side lines are inclined at 7 5 degrees to thelb Sejlsf REY 984

clearly shown in Fig. 7. For the nost efficient trjnsm ssion of
the |ight beans fromthe central prismto the side prisng, -t

preferable that the central prism 27 be frx8d=in such a __EEEL-LDQL—LhE“*J
side line position above the line X is )
44 which corresponds to the phototransistor 26A or 26B

et

1.

shown in Fig. 4.
The light emitting circuit further comprises a
transistor 41 of which the collector is connected to a DC
5 1line through a resistor 42 and the LED 25. The base of the
transistor is connected to a pulse generator 43 which
generates a pulse train having a desired frequency to
energize the transistor 41 in a reciprocal ON and OFF
operation, resulting in the generation of a light pulse
10 signal from the LED 25.
The phototransistor 44 of the light sensing circuit
is positioned to receive the light pulse signal from the
LED 25 through the tape 35. The collector of the
phototransistor 41 is connected to the bc power supply
15 line, while the emitter is connected to ground via a load
46 and to the input of a comparator 45 through a high pass
filter comprising a capacitor 47 and a resistor 48. The
other input of the comparator 42 is connected to a
referenﬁe voltage generating circuit which comprises a
20 capacitor 49 and dividing resistors 50, 51 to generate a
reference voltage at a point (a). The reference voltage is
also impressed to the other input via a resistor 52. The
reference voltage generating circuit sets‘a hysteresis-
added type threshold level. The‘output of the comparator
25 45 is connected to the DC line through a resistor 53 and to
an output terminal 54.

When the transparent portion of the tape of the
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line by about 7.8 degrees, as illustrated in Fig. 8.
ensures.that the |ight beans reflected at the refl ectiing surfaces
and 27c¢ can be directed to the center of the receivi
of 15<the side prisns.
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Fig. 9 illustrates an

central prism?27. In this edd fent, the centr

cassette reaches a position at which the 1i
the central prism 27 can pass to one of the side prisms 31
and 32, the light beam (which is shown in Fig. 10 by the
numeral L) enters the phototransistor 26A or 26B. The
light beam L, which is a light pulse signal from the LED
25, is directed to the base of the phototransistor 44 to
energize it, thereby to generate a pulse signal at the
emitter. This pulse signal passes through the high pass
filter, where direct current and low freguency components
in the signal are cut off, and then to the input of the
comparator 45. The time constant of the high pass filter
should be selected in accordance with the frequency of the
pulse signal. The comparator 45 functions to compare the
voltage level of the input signal with fhe reference
voltage at the point (a).

When the level of the input pulse signal at a point
(b) is higher than the reference voltage or a threshold
level at the point (a), the output of the comparator 45 is
kept at high level, so that a pulse signal is obtained at
the terminal 54. "This signal may be used as a tape end
detecting signal in a céntfol circuit formed on the circuit
board 23.

As has been stated above, the light éignal used is a
light pulse signal having a proper frequency, so that the
current value at each peak of the pulse can be double that
when the LED 25 is energized by a DC current. Therefore,

even when the phototransistor 44 is brought into an ON
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this arrangenent, the reflecting surfaces 27b, 27c 20 are arjrgmged 10 face
the inlet surfaces of- the side prisms to elinmnate delicdt aqg oV 1996
adj ustment of the central prism as required in the arrangenent "shown in
Fig. 5. Fig. 10 illustrates a circuit diagramof a ad

signal generating circuit for a tape end dettdcti ng device

condition by noise caused by light entering from outside,
the wrong signal is cut off, when the parameters such as
the threshold level corresponding to the difference in
voltage between the points (a) and (b), or the time
5 constant of the high pass filter are properly selected.

Moreover, should a wrong signal reach the input of the
comparator 45, it will be suppressed by the set voltage
between the points (a) and (b). Thus, the tape.end signal
generating circuit can generate a tape end detecting signal

10 only when the light pulse signal from the LED 25 is
supplied to the phototransistor 44.



25 enbodyi ng the present invention, which includes a |ight
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CLAIMS

1. A tape end detecting device for detecting the
end of the tape of a tape cassette, comprising:

light emitting means for generating a light pulse
signal: and

a tape end signal generating circuit comprising light
receiving means to receive said light pulse signal after
its passage through the tape of tpe tape cassette, a high
pass filter, and a comparator for comparing an output of
the light receiving means with a reference voltage.

2. A device as claimed in claim 1, further
comprising a pair of side prisms arranged to be positioned
at sides of a lqﬁded tape cassette; and'

prism means fér directing the beam of the light pulse
signal from said light emitting means to said first and
second side prisms;

said iight receiving means cqmprising a pair of light
receiving elements each arranged to receive said light
signal from said light emitting means via a respective éaid
side prism. |

3. A device as claimed in claim 2, wherein said
prism means comprises a central prism haviﬁg an inlet
surface disposed above said lighg emitting element and
first and second surfaces arranged to be disposed within
the tape cassette, said first surface being arranged to

direct the beam of the light pulse signal from said light

- “ﬁﬁiiiﬂi‘ii:fﬁﬂ”m Il e




44 which corresponds to the phototransistor 26A or 26B é’lﬁﬂ%’-{ﬁwiﬂ_aﬂﬁg

\
!
4. The light emtting circuit further conprises a 'transistor \
41 of which the collector is connected to a DC 5 line thrpugh fg
42 and the LED 25. The base of the transistor is conneg¢ted to a pulse ‘
generator 43 which generates a pul se @Barn having a degi y ‘
to energi ze the transistor 41 in a reciprocal ON and F :

emitting element to an inlet surface of said srststge

prism, and said second surface being arranged to direct the
beam of the light pulse signal from said light emitting
element to an inlet surface of said second side prism.

5 4. A device as claimed in claim 3, wherein the top
of said central prism is generally V-shaped and forms said
first and second surfaces.

5. A device as claimed in any of the preceding
claims, wherein said light emitting means comprises a light

10 enitting diode, a transistor for controlling said light
emitting diode, and a pulse .generating circuit for
energizing said transistor at a desired frequency;.

6. A device as élaiﬁed in aﬁy of the preceding
claims, wherein said comparator is.arranged to generate an

15 output when the voltage output of the;iight receiving means
is higher than the reference voltage. .

7. A device as claimed in aﬁy of the preceding
claims, wherein the time constant of the high pass filter
is selected in accordance with the frequency of the light

20 pulse signal.

8. A tape end detecting device substantially as
described herein with reference to the accompanying
drawings.

9. A tape player and/or recorder including a

25 device as claimed in any of the preceding claims.
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operation, resulting in the generation of a light pulse mrthe;

LED 25. The phototransi stor 44 of the |ight sengi it : x

is positioned to receive the light pul se signal fromthe 996 bl

t hrough the tape 35. The collector of the phot ot ransii{stlor 41 is ... {

connected to the DC power supply 15 line, while the emttler TS connected

to ground via a | oad - 14 - i
B cT

PHOTO-ELECTRIC END' OF TAPE DETECTOR

A tape.end detecting device for detecting the end of
5 the tape enclosed within a cassette includes a light
emitting élement (25) for generating a light pulse signal,
a pair of light receiving elements (26A, 26B), light guide
means comprising a central prism (27) and a pair of side |
prisms (31, 32)ldisposed at opposite sides of said cassette
10 loaded-in position, and a tape end signal generating
circuit for generating a tape end detecting signal only
when it receives the iight pulse Qignal. The tape end
detecting device operates to generate an output upon .
receipt of the light signal, but does not generate when the

15 1light coming from outside is received.

FIGURE 4 & 10
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46 and to the input of a conparator 45 through a hi gh pass filter :
conprising a capacitor 47 and a resistor 48. The ot henl ijnp ¥R whvibes |
conparator 42 is connected to a ref erence voltage generdtlng circurt !

l:‘l +n ;

whi ch conprises a 20 capacitor 49 and dividing resistors §0, ;
ence voltage is

rererence

generate a reference voltage at a point (a). The refer
al so irnpressed to the other input via a resistor 52. The
vol tage generating circuit sets a hysterésis-
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connected to the DC line through a resistor 53 and to ap eutpd
term nal 54. When the transparent portion of the tapé¢ OJBtI*m‘V %994
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- 10 - cassette reaches a position at which the |ight be le‘EF’bﬁ‘nﬁﬂ\ﬁ‘ém SB‘ES.T
the central prism 27 can pass to one of the side prisnms 31 432, the
| ight beam (which is shown in Fig. 10 by the nuneral L) e tars‘é vV 1996
phot ot ransi stor 26A or 26B. The 5 light beamL, which is a }ight pul se
signal fromthe LED 25, is directed to the base of the phet: '
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energize it, thereby to generate a pul se signal at the emtter. This
pul se signal passes through the high pass filter, where difTgg WAt W
and | ow freguency conmponents 10 in the signal are cut off, a dﬁ %é@“wgﬁ'E*mET
h pass

t he i nput of the conparator 45. The tinme constant of t he
filter shoul d be selected in accordance %ith the frequenc f 1BeNOV 1996

pul se signal. The conparator 45 functions to conpare the
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voltage level of the input signal with the reference 15 voltage Eﬂﬂiﬁﬁiz%éﬁiﬁgﬁé

point (a). When the | evel of the input pul se signal at] a

(b) is higher than the reference voltage or a threshold

| evdl lat the

point (a), the output of the conparator 45 is kept at high Ileel 18N0V 1996

that a pulse signal is obtained at 20 the terninal 54.
be used as a t.ape end detecting signal in a control
the circuit
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board 23. As has been stated above, the |ight si éEme$;ﬁ&EY'

| i ght pul se signal having a proper frequency, so that the
at -each peak of the pul se can be doubl e that when the LEDY25 is
energi zed by a DC current. Therefore, . 6even when the photo rahﬁﬂgméﬂg%ﬁ \

I's brought into an ON

FIG. 6

FIG. 7
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5 constant of the high pass filter are properly sel ect ed.

should a wong signal reach the input of the conpar at or 4§, 4/
suppressed by the set voltage bet ween the points (a) and (Jb)j. gg#ﬁ tﬁgé
t ape end signal generating circuit cap generate a tape end det ﬂg

i g clmnl Lad .

signal 10 only when the light pulse signal fromthe LED 25 i9

to the phototransistor 44.
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end of a tape of a | oaded tape cassette, conprising: light-emtting

means; | i ght-receiving neans; a deck chassis; prism
means for reflecting light fromthe light- enitting neans tmggg AGEMENT SHEET
| i ght-receiving neans; and a hook securing the prism h

deck chassis. 2. A device as_cjaimed in claiml, furtpher

FIG. 2




conﬁrising a pair of side prisns carried by the deck chassis and arranged

to be positioned, in use, at sides of a |oaded tape cassetteLe AEEMEﬁT SHEf;T

receive light reflected by said prismnmneans after the reflectfe
passed through ports in walls of respective sides of the | oade

t ape
cassette, said side prisms also being sgcured to the deck chgs i 2 GyMAR 1997
hooks. _

i

FIG. 3




3. A tape end detecting device for detecting the end of a tape of a
|r-oaded tape cassette, conprising a central prismhaving first and second .
light reflecting surfaces for, in use, reflecting light fromp 13 ght: ET
emtting elenment through the tape of the | oaded tape cassette @gﬁgé T SHE
surfaces being oppositely inclined rel %t I ve to one anot her. 4. A
device as claimed in claim3, whereinthe” 2 & MAR 1997
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first and second light reflecting surfaces intersect a 1
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- 13- | ongitudinal axi s of the central prismin opposite directions.:

:5. A device as clainmed in claim4, wherein each of the first and second
light reflecting surfaces intersects the |ongitudinal axis |oRpbiwCEMENT SHEET
prismat about 45 to the |ongitudinal axis. 6. A dev+ee—as
claimed in claim4 or claimb5, -6 - 2 6 MAR 1997
Y
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wherein the first and second light reflecting surfaces form an X-shape at
the top of the central prism 7. A device as clainmed in any one of
clainms 4-6, wherein each of the first and second |ight refl eqtifg -
surfaces extends across the full width of the top of ‘the centreBIEBMGEMﬁNiTnSHEET
a wdth direction which direction is, irJ’ use, parallel to a Ilife

I ntersecting the axes of the reels - - 2 6 MAR 1997
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of 'the | oaded tape cassette. 8. A device as clainmed in any one of
wherein the device further conprises a pair of side prisns

clainms 3-7,

arranged to be positioned at sides of the | oaded tape cassetie each to
receive light reflected fromone of said |light reflecting syrRaseTeMENE SHEET
passed through_pgrts in walls of regpgett+ve-~si-des

the reflected Iight has
of the |oaded tape cassette. :
. 26 MAR 1997
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9. ,Acassette_as claimed in claim8, wherein imaginary lines connecting
t he! ceﬂtFe-eF the-eéntral—prism--and-the-centres -of the first and second
side prisns are each inclined with respect to a |line whichlntersects the
centre of the central prismand which is also parallel to p REPLACEMENT SHEET
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&

- 12 - , {1 28 MA{'TS
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1. A tape end detectlng dev1ce for detectlng the
end of a tape of a loaded tape cassette,_comprlslng.”,”ef

light-emitting means;

lightrreceiving means;

a deck chassis;

prism means for reflectlng llght from the llght—.
emlttlng means to the 11ght-rece1v1ng means; and

a hook securing the prism means to the deck chassis.

2. A device as claimed in claim 1, further |
comprising a pair of side prisms carried by the deck
chassis and arranged to be positioned, in use, at sides of e
a loaded tape cassette each to receive light reflected by :"'
said prism means after the reflected light has passed : |
through ports in walis'cf respective sides of the loaded
tape cassette, said side prisms also being secured to the-
deck chassis by hooks.

3. A tape end detecting device for detecting the
end of a tape of a loaded tape cassette, comprlslng a
central prism having flrst and second light reflecting
surfaces for, in use, reflectlng ‘1light from a light-
emitting element through the tape of the loaded tape
cassette, said two surfaces being oppositely incliﬁed
relative to one anotHer;

4, A device as claimed in claim 3, wherein the

first and second light reflecting surfaces intersect a

—
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longitudinal axis of the central prism in opposite
directions. ' |
5. A device as claimed in claim 4, wherein each of

the first and second light refiééting_surfaées intersects . -
the longitudinal axis of the céhfral priSm aflabout'45' to
the longitudinal axis. :

6. A device as claimgd.in claim 4 or claim 5,
wherein the first and_second_light reflecting surfaces fqrm.-
an X-shape at the top of the central prism. |

7. A device as claimed in any one of claims 4-6,
wherein each of the first and secondllight'reflecting
surfaces extends across the full width of the top of the
central prism in a width direction which direction is, in
use, parallel to a line intersécting the axes of the‘reels
of the loaded tape cassette.

8. A device as claimed in any one of claims 3-7,
wherein the device further comprises a pair of side prisﬁs
arranged to be positiéned at sides of the loaded tape
cassette each to receive light reflected from one of said
light reflecting surfaces after the reflected light has
passed through pofts Fn walls of respective sides of the
loaded tape cassette: -

9. A cassette as claimed in claim 8, whereiq
imaginary lines connecting the centre of the central prism
and the centres of the first and second side prisms are
each inclined with respect to a line which intersects the

centre of the central prism and which is also parallel to a

* c L M s %*
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ABSTRACT

PHOTO-ELECTRIC END' OF TAPE DETECTOR
W\

A tape end detecting device for detecting the end of
the tape enclosed within a cassette includes a light
emitting élement (25) for generating a light pulse signal,
a pair of light receiving elements (26A, 26B), light guide
means comprising a central prism (27) and a pair of side
prisms (31, 32) disposed at opposite sides of said cassette
loaded-in position, and a tape end signal gener;ting
circuit for generating a tape end detecting signal only
when it receives the light pulse gignal. The tape end
detecting device operates to generate an output upon
receipt of the light signal, but does not generate when the

light coming from outside is received.

FIGURE 4 & 10




