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2136626 OPTI CAL END- OF- TAPE DETECTI ON DEVI CE. The invention relatgﬁ Cgpp
optical end-of-tape detection device for use in a magnetic recordingand/ or
pl ayback apparatus. Such devices are used in inter alia cassette rec

and 5 serve to ensure that the t ape .drive stops when the end of(§E§§ S
reached so as to preclude tape breakage. The device generally conpr a
Li ght source, a l'i ght - sensitive el ement which cooperates with said source;
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which nmay |l ead to the cassette recor bel n ff erroneously.
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cassettes is then at e mn dow nust
be provided in tmpca%@e?tbighh Buoes, Poluhéﬁsﬂﬁh‘évanﬁsmﬂbﬁhlﬁ‘pe which is
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det ecti on dmvi cetype ohidemidehds | thidk Lthec cassiet tariand rthe Lapphtatus mesdubed
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an optical end-of-tape detection deV|c netic recording
and/ or pl ayback Hpparagedsty MPlﬂﬁ‘tdb\ﬂhEe(ﬁéi‘rﬁq‘ébs“&h? |°§h137§68ﬂ'€e which
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anbi ent Light. Agedilgniy dﬁéla&@&dt@etﬁ PEr3Lfed.NCrdr BXUmpEE1Thé iuse &f eNENL i N
such a device as g current soufce  because the putpyt curtent then
transparent window must be provided in the cassette in order to
check the amount of tape which is still available. ALL in all this
20 renders the use of the inherently attractive optical end-of-tape
detection unattractive. . '
It is known, for example from patent specification 1465579,
to provide an end-of=tape detection device in which the influence
of ambient Light is reduced substantially. More particularly that
25 patent specification discloses an optical end-of-tape detection
device for use in a magqetic recording and/or playback apparatus,
which device comprises a light source, a light=sensitive element
which cooperates with said source, a detection circuit which is
coupled to said lLight=sensitive element, and a modulator for
30 modulating the Light emitted by the Light source to enable the
detection circuit to distinguish the Light emitted by the Llight
source from ambient Llight.
As it is desirable .to operate the L1ght-sens1t1ve element in
such a device as a current source, because the output current then
35 has a Linear relation to the incident light and the amplitude of
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35 has a linear relation to t.he incident Iight and the anplitude of 2
the current pul ses produced by the pulsating Light source is not influenced_;
by t anbi ent Light, as in the case of_an eLenent operated as a’'vol.tage I 4
sou a-problem ari ses because the cu%rents of conparatively | ow ;
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to cause the |light source to pulLsate redeterm Red ncy and the
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compensate for the low=frequency current ‘component, jis connected to
the current-voltage converter, so that the low-frequency component
of the current received by the curredt-voltége converter is
reduced. :

20 If desifed the modulator may be adapted to cause the light
‘source to pulsate with a predetermined frequency and the detection
circuit detects said Light pulses synchronously.

In such a case the detection circuit may comprise a
differential amplifier having one input to which a signal to be

25 detected is applied and having another input to which said s1gnal
is applied via a switch operated in synchronism with the
Light-source modulation and a hold capacitance, so that the
difference between the applied signals is amplified in aLternate
phases of the Light-source modulation. _

30 The present invention will now be described in more detail, by
way of example, with reference to the single figure of the
accompanying drawing, which figure is a schematic circuit diagram
of an embodiment of the invention.

The Figure shows a light source, in particular a photo~diode

35 1, whose emitted Light can be detected by a photo-sensitive
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way of exanple, with reference to the single figure of the acconpanyi ng
drawi ng, which.figure is a schematic circuit diagram of an enbodi nt

the invention. The figure shows a |ight source, in particular a p d| ode
35 1, whose enitted light can be detecBed by a phot o-sensitiv

el ement, in particular a photo-transistor 2. Such a conbination is used

for det ectl ng the transparent end of an otherw se ozgaq%& magnetjc tfape in a
magnetic tape refoPRRSE, ¥oPARhIGHIATed PIOTRRS 3RHSERE 1% Br&pmbimagion is
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resistor 9 of a valu an, Its inverting
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reference vol t ageukfentAmldageesanteroér t4i hichecongettagen dnpautcpotend Lyr t he

phot o-transi stor jhie TRl QUtdl DGR LEdge! 9@ aHobiedae AR Thﬁgu&rrthf-vgl‘iﬁﬁt vol tage
on point 7 is equal to VR - | HFRI. %el"é; eci al shiel ding

steps the phot o- CPAMREFET SPmprises 30y %?fé‘laﬁe@aénﬂpé?l H‘PV?W AqeRsiPERT ?o t he
Li ght enittpd byofhe vabwd @1 dircdegedThetwetnries aitbbowhdsixacimiertbagsinme it is
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the phot o-di ode oto-tra froman a t 20
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n_accor dancge th the ention wherein
the Light emttegﬁﬁf g?\'ét FRoYA8E i1 88"1':% %%?’e‘ fr'l'\§ s of a source 10
which in thes present Wakhaus| spezial shiglatiog aiteps ahpmhsec'stha@edter @nalso
al though in pri n?-EPJi‘%eé tambFerit! { IHRAEA \43LYL1IRRSE] RhE liGntS ehfleddbyiché er ent
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phato-diode. Therefore, without special measures it is not read1ly

possible to distinguish a variation 6f the light received from the
photo-diode 1 by the photo=transistor 2 from an ambient Light
20 variation., Since optical shielding of the photo-transistor 2 from
the ambient Light may pose a problem, this problem is overcome by
the optical end-of-tape device made in accordance with the present
invention wherein the Light emitted by the photo=diode 1 is
: modulated'by means of a source 10 which in the present example
25 generates a pulse-shaped signal, although in principle it is
alternatively possible to select a different signal waveform. As a
result of this, in addition to a component caused by ambient Light,
which component is a direct current in the case of daylight and a
low-frequency current of a frequency equal to twice the mains
30 .  frequency in the case of artificial Light, the photo=current
contains a pulsating component when the photo-transistor 2 receives
. Light from the photo=-diode 1 (in the case of end-of-tape), whilst
this pulsating component is not present if the photo=transistor 2
does not receive Light from the photo-diode 1. Therefore, the
35 end~of-tape can be detected by detecting said pulsating component.



result of this, in addition to a conponent caused by anbient |ight, which
is adirect current in the case of daylight and a | owfrequency
a frequency equal to twice the mains 30 frequency in'.the

g tificial light, the photo-curé ent contains a pul sating conponent
photo-transistor 2 receives |ight fromthe photo-diode | (in the
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conponent, in contradistinction to voltage coﬁponents be i sol ated
sinply so th&urrent @mﬂeﬁfnﬁhié‘é'l pax (et °°L'“Ré"§tr1p€|'t>’ stran@ derendingeorircuit

whi ch i coupheCadb@ertha gHtl, ik i cR aimpadiuhtphﬂt QohtraBsdtShotiod, td vobedger at ed by
said Lowfre ugn?c%ggurrent (o rder tag oI ve this bl em 15
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the output 7 8P paqat 's?gaqc?gnﬁﬁ'e %dor et I i8Rk Ut 5)‘8 convert er
6 via a | ow phst ﬁ\PL’tmtSStcaerﬁr ofi the eircRiX.neohiv fis Woupled tedhet or 21 and a
capaci tor 22,q,¢hi<CH &prm@rahe{o-&?mui&s 28N PRgEHak ety sy¥Rl i fier 23,

arranged as a voltage follower, in serieSs wth a resistor, 24 of t he val ue
R2. The vol téﬁé‘tﬁ?ﬁﬁ‘% oyrrent ‘coppRReRt o 1B WARH Ho 8o Lye tiiscPROBLEE o Gut put
3 of thg photthetdurpet Tt of the adplifiRrconBobertectdd to[£Wbitage-dureestit put 7,
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res stor 21 and a capacitor 22, uhich converter comprises an

operational amplifier 23, arranged as a voltage follower, in series
with a resistor 24 of the value Ry.  The voltage current
20 converter 6 supplies a current I g to output 3 of the
- photo~transistor 2. If the component Vg = Vg on the output 7,
which as already stated is equal to Vp = IygR1, has a low
frequency, this component is applied'fo the resistor 24 via the
follower 23, the other end of said resistor being connected to the

25 output 3 carrying a voltage Vg.  The current I ¢ then complies
. . R _ - R2
with Ijg = 7z Inf or Iyg = WIF. If R4 » Rz,

the low-frequency component of the current I from
photo~transistor 2 is reduced by a factor %1-and transferred to
the current-voltage converter &4, thereby prebenting Saturation.

30 In the Figure the output 7 of the current=voltage converter &
is connected to the inVerting input of operational amplifier 17 via
resistor 11 of a value Rz, which input is connected to the output
18 of said operational amplifier via a resistor 12 of the value R4.
Via a switch 16, which is operated via a synchronous source 10, and

35 a resistor 14 of the value R3, the output 7 is also connected to



.

foll ower 23, the other end of said resistor being connected to the 25
output 3 carrying a voltage VR The current ILF then conplies with [err]
[etr] or [err] [err] [err] the I owfrequency conponent of the current
| F from photo-transistor 2 is reduced by agactor [err] and transferre
[err] the current-voltage converter 4, thereby preventing saturation. /3Q

In the Figure the output 7 of the current vol tage converter 4 is connacted
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S Wien t%beafBPQrﬁéh‘i'br&Qerer@Qﬁc% V9Lt agd Jnd'—\r(gﬁhﬁg“iel n 5{?:1:193 i s

cl osed. A signal - %err] t he pears on_ Qut
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signal [ernd Is 3upéivedCfronNthe Bﬁ‘ot%l-ﬂrﬁie ‘V'%y thd Bhéto-EPRRIESrOR, OWiRLE 18.

Thus, the influence of tﬂ.e ami ent
the signal Vg = Vg appears on capac1tor 15 the difference, i.e.

the signal Vg, is amplified and the signal Vg + %‘ Vg
appears on output 18. Thus, the influence of the gmbient light is
eliminated.

20 A further circuit 19 which processes the pulsating output
voltage on output 18 may be connected to output 18, which circuit
may be for example a Low-pass filter, a sample-and-hold circuit or
a gate circuit which is clocked in synchronism with the source 10
and which detects whether or not light is received from the

25 o photo-diéde 1 debending on the value of the signal

Vg + %%- Vg, which is substantially equal to Vg if an opaque

magnetic tape is present between the photo~diode 1 and the

photo-transistor 2 and which is comparatively high at the ‘end of
the tape where a transparent portion of the tape "is situated.
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el i m nat ed. A further circuit 19 which processes the pulsating..

out put Jtag be connected to output 18, which circuit
may b ([ %m(ﬂ mu S“MHter a sanpl e-and-hold circuit or a,gate ¥
ake

ci rculft | B synchrom:ynvmth the source 10 and which

det ect ther or not light is received fromthe 25 phot o- di ode 1
dependi on the value of the signal [err], which is substantially equal to
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nodul at or for“nﬁiﬂﬁ éH"ﬁgs!’ﬁétL‘f'nge'@ﬁFt ta5d ?J)F'°t“i'1‘étPT dier masukatdng cthenable
the det ecti orLight canii t tddobylithei nigut Sdour b€ thi gabLethe t RdebdiohheidcLpht source

from anbi ent i gpstt,mgrﬁ;.e{#hw@‘ 'gﬂtteéebns#ge Y Le'rrdfarr‘l:tg %E% e nature of a
t e

10 current Sourc eeti-on Cui't9 P#2ht - vol t age
converter theighpuwhefeinnhthen Lightcsensiitive: eleaneot Mtti‘-eseﬂmml wﬁaael ement and

the out put ofcum—&hsowca a«d eNeé raas&c:f-zbktcai-cwtt Bobréss @f I frequency | owver
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current received f romthe current-volL e converter 1S
Light-source modulation, is coupled to the input of a

15 voltage=current converter the output of which, in order to
compensate for the Low frequency current component, is connected to
the current-voltage converter so that the low=frequency component
of the current received from the cur}ent-voltage converter is
reduced.

20 2. An optical end-of-tape detection device as claimed in Claim
1, wherein the modulator is adapted to cause the Light source to
pulsate with a predetermined frequency and the detection circuit
detects said light pulses synchronously. |
3, A device as claimed in Claim 2, vwherein the detection

25 circuit comprises a differential amplifier having one input to
which a signal to be detected is applied and having another input
to upich safd signal is applied via a switch operated in
synchronism with the Light=source modulation, and a hold
capacitance whereby the difference between the applied signals is

30 amplified in alternate phases of the Light-=source-modulation.

4, An optical end-of-tape detection device for use in a
magnetic recording and/or playback apparatus, constructed and .
arranged to operate substantially as hereinbefore described with

reference to and as shown in the accompanying drawing.
35



20 2. An optical end-of-tape detectio I tged in
1, wherein the nodulator is adapted to cause tEu ﬁl“ﬂﬁlﬂ@ E!ﬂg p
~wWfth a predeterm ned frequency and the detecti T Ty S s@i

pul ses synchronously. 3. A device as claimed in CLaim 2, wherein t
detection 25 circuit conprises a differential anplifier having one
input to which a signal to be detected is applied and havi ng another i nput
to whi ch said signalP-i s* 2319tde Recardingyindépr dlarackerraratusc incdaeing wit h
the Light - sour cehengeédl @Rd-odRethpd dédledt TADAS)icandse cdimeebin bhe odk fdter ence
bet weennthe appl.ed s gnaks is 30 anplified in alternate phases of the
Li ght - sour ce- rmcfb?’é"[si 't‘m.'J * An optical end-of-tape detection device for use
-in a magnetic recordi ng and/ or playback apparatus, constructed and arranged
~to operate ubstantially t $ : ce to and as
. shown in the acconpanyi ng draw ng. 35 5. A magnetic recordi ng and/ or

- pl ayback apparatus including the opticalL end-of-tape detection device as
cLainmed i'n any-one of CLainms | to 5. 5 10 15 20 25 30 35
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