Si gnal Reproduci ng Appar at us
‘W rel ess type signal reproduci ng apparatus.

T ot

The present inventigpgkekat es
zns

Signal Reproducing Apparatus

The present invention relates to a wireless type
signal reproducing apparatus.

A signal reproducing apparatus embodying the inven-
tion comprises a recording medium player, an audio signal
receiver and a remote controller, the audio signal receiv-
er receiving audio signals from the recording médidm
rlayer, the remote controller being attached to the audio
signal receiver to provide remote control ovér the record-

ing medium player, wherein a status signal indicating the

current operating status of-the recording medium player is

multiplexed with the audio signals for transmission to the
audio signal receive? containing a display means, the
status_signal causing the display means to display the
current operating status of the recording medium player so
that the recording medium player will be controlled from a

distance in accordance with the current operating status

thereof.
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A signal reproduci ng apparatus enbodying the inven- tion conprises a
-recordi ng nedi um pl ayer, an audio signal receiver and a renote controller
the dudio signal receiv- er receiving audio signals fromthe recording

. medium player, the renote controller being attached to the audio signal
‘receiver to provide renote control over the record- ing nedium player
wherein a status signal indicating the current operating status of the
recordi ng medi um pl ayer is nultiplexed g;th t he audi o signals for

transm ssion to the audio signal receiv contai ning a display nmeans, the
status signal causing the display neans to display the

One type of the Walkman (registered trade name)
sterec headphone cassette player (simply called the player
hereunder) or the like has been known to operate on a
wireless transmission method invol§ing wireless'signal
transmissions between the player proper ané its head-
phones.

Fig. 3 is a perspective view of a typical wireless
player of the above-described type. In the figﬁre, refer-
ence numeral 1 is a player, and 6 is a dedicated receiver
witﬁ Héadphones.

In the player 1, left- and right-hand channel stereo

S audio signals L and R are reproduced erm a cassette tape,
| not shown. The signals L and R are converted to FM signals
SL and SR on tﬁo carriers which are a predetermined fre-
guency apart. Affer conﬁersioﬁ, the signals SL and SR are

transmitted to the receiver 6.
On receiving the FM signals SL an& SR from the plaier
1, the receiver 6 demodulates these.signals and recovers
the audio signals L aﬁd R.therefrom. The signals'L and R
are supplied respectively to acoustic uniéé 7L and 7R on
the left- and right;hand side of the headphones 7.
. In the above setup, the receiver 6 may measure as
. small as 2.5 cm wide, 8 cm high and 1.5 cm thick, or even

less.
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current operating status of the recording nmedi um player so that the

tecordi ng medium player will be controlled froma distance in accordance
with the current operating status thereof.
.- 2- One type of the Wal kman (regi stered trade nane)
3

To operate the apparatus, the user puts the player 1
in his briefcase or in her handbag, and places the receiv-
er 6 in the breast pocket or clips it on to a lapel or to
the necktie. In this manner, the user on, say, a commﬁter
train may reproduce a desired cassette tape without being
pothered by a headphone cord. .

The receiver 6 operates within a 1l.5-meter radius of
the player 1. The operative distance is restricted so as
to comply with relevant wireless telégraphy regulations
and to provide against another user operating the same
] type of apparatus nearby. Apparatuses of this type are
. g' disclosed in Japanese Patent Application No. 61-254966
.ﬂﬁﬁﬂﬂﬁé (Japanese Patect Laid;QPep No. 63~-108825) and Japanese

. Patent Application No. 62~280489 (Japanese Patent Laidé-
Open No. 1-122223).

With the above-described wireless type apparatus, the
player 1 in operation is usually separated'from the héad—
phones 7 (hence the wireless scheme). One'disédvantage of
fhis conventional apparatus is that it is bothersome to
operate controls on the'pléyer 1 to switch its operation
mode, particularly when the player 1 is placed deep in the
bricfcaée or in the handbag. '

To overcome thc_above'disadyantage.'Lhis appliCant

proposed a remote controller -disclosed in Japanese Patent

Application No. 1-177404. This remote controller involves
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stereo headphone cassette player (sinply called the player hereunder) or
the |i ke has been known to operate on a wireless transm ssion nethod
invol ving wirel ess signal transm ssions between the player proper and its
‘head- phones. Fig. 3 is a perspective view of a typical wreless

pl ayer. of the above-described type. In the figure, refer- ence nuneral 1
Is a player, and 6 is a dedicated regeiver wth headphones. In the
pl ayer 1, left- and right-hand channéf stereo audio signals L and R are
reproduced froma cassette tape, not shown. The signals L and R are

Converted_tgagfﬁgigﬂélﬁeadphone set equipped with a commander (oper-
' ating unit) that is used to transmit coded control signals
to the player for control over the operation mode thereof.
. One.remaining disadvantage of the proposed remote
controller is that it is difficult for the user to know
the current operation mode of.the player, especially the
tape running direction.

For example, when it is desired to reproduce a tape
part considerably disfant from the currently reproduced
tape part, the user operates_the comﬁander to feed forward
or rewind the tabe at high speed until the desired part is
reached. But because it is impossible immediately to

s verify the direction ig which the tape is currently run-
| ning, there is a possibility that the tape will be fed

fast in the wrong direction.

It is thefefore an object of the preéent invention to
provide a wireless type signal reproducing apparatus
controlled by radio signal from a distance in accordance
with the current operating status of the player contained
therein.-

-In carrying out the invention and according to one
aspect thereof, there is pfovided a wireless type signal

reproducing apparatus comprising (in reference to Figs. 1
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SL and SR on two carriers which are a predeternined fre-
Af ter conversiﬁn, the signals SL and SR are transnmtted to the receiver
e F

On receiving t M signals SL and SR fromthe player 1, the receiver

denodul at es these signals and recovers the audio signals L and R

t herefrom The signals L and R

cm high and 1 Sﬂnthl or.Sven

........

__:_.,;(;;-y\m# [,

repro ucing seéilon 1 for reproducing audio
signals from a recording medium (magnetic tape);.a trans-
mitting section 20 for transmitting the audio signals to
the reproducing section 1; an audio signal rgceiving
section 6 for receiving the audio signals from the trans-
mitting section 20; a remote cohtrol section 3, attached
to the audio signal receiving section 6, for providing
remote control over the reproducing sectién'l; and a

control signal receiving section 50 for receiving control

.signals from the remote control section 8; wherein the

reproducing section 1 contains a status signal generating

means 110 for generating a status signal indicating the

current operating status of the reproducing section 1, the

‘status signal being multiplexed with the audio signals for

transmission; and wherein the audio signal receiving
section 6 contgins a display means 130 for displaying the
current'operat;ng status of the reproducing section in
accordance with the transmitted status signal.

Thé setup above allows the user to know the current
operating status of the reproducing section which in turn

may be controlled accordingly from a distance.

The invention will be further described by way of non-limitative

example with reference to the accampanyinc dnmdngs,inxﬂﬁch:'

Fig. 1 is a block diagram showing major ¢components of

a wireless type .signal reproducing apparatus as a pre-
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units 7L and 7R on the left- and rig-hand side of the headphones 7.
In the above set up, the receiver 6 nay neasure as snall as 2.5 cm w de,
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- 3- To operate the apparatus, the user puts the player 1 in his
brlefcase or in her handbag, and places the receiv- er 6 in the breast
pockef or'clips it on to a lapel or to the necktie. In this nanner, the
4ser on, say, a comruter train may reproduce a desired cassette tape
wi t hout being bothered by a headphone cord.
[
ferred embodiment of the invention;
Fig. 2 is a block diagram depicting the other major
components of the embodiment; and
Fig. 3 is a perspective view of a typical wireless

type signal reproducing apparatus shown for explanatory

purposes in connection with the invention.

One preferred embodiment of the present‘invention
will now be described with rgference to Figs. 1 and 2.

Figs. 1 aﬁd 2 are block diagrams depicting the con-
stitution of the wireless type signal reproducing appara-

tus embodying the invention.

Specifically, Figs. 1 and 2 illustrate a player 1 and
a receiver 6 respectively in terms of their components,'
the player and the receiver constituting the embodiment.
The receiver 6 is équipped with an operating section
(commander) 8 for remote control.

The player 1 comprises an audio signal reproducing
circuit 10, an audio signal transmitting circuit 20, a
system control circuit (microcomputer) 40 and a control
signal receiving circuit 50. The receiver 6 contains an

-audio signal receiving circuit 60, a system control.cir-
. cuit {(microcomputer) 80 and a control signal transmitting .

circuit 90.
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The receiver 6 operates within a 1.5-neter radius of the player 1. The
-operative distance is restricted so as to conply with relevant wireless
tel egraphy regul ations and to provide agai nst another user operating the
.sane’ type of apparatus nearby. Apparatuses of this type are disclosed in
Japanese Pat ent Application No. 61-254966 (Japanese Patent Lai d-Open No.
63- 108825) and Japanese Patent Application No. 62-280489 (Japanese Patent
Lai d- Open No: 1-122223). WtH the above-described wirel ess type
apparatus, the player 1 in operation is usually separated fromthe head-
phones 7 (hence The wrilpyeasd Solrdhey. comprdssadeampdgesdgnal generat-

ing circuit 110 that generates a mode signal indicating
the current operation mode thereof. The receiver 6 further
contains a mode signal separating circuit 120 and an LCD
indicator 130, the latter displaying the current operafion
mode of the player 1.

Below is a degcripticn of how the embodiment works in
terms of audio signal and control signai transmission on a
wireless basis.

In the plgyer 1 of Fig. 1, left~ and right-hand chan-
nel audio signals are reproduced from a tape MT by magnet-
ic head; 11L and 11R, reépectively. The left- and right-

hand channel audio signals are then supplied to equalizing

amplifiers 12L énd 12R; respectively. Output audio signals
L and R from amplifiers'13L and 13R are sent to a head-
phone jack 14. At the same time, the sigﬁals L and R are
fed past amplifiers 21L and 21R of the audio signal trans-
mitting circuit 20 and supplied to frequency modulatorg
221, and 22R. In turn, the Trequency modulators 22L and 22R
generate a pair of FM signals SL and SR, respectively.
With ?his embodiment, original carrier frequencies fl

and fr are illustratively set as low as

fl = 12.67 MHz

fr = 12.21 MHz

These frequencies are mixed by mixers 23L and-23R with an
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this conventional apparatus is that it is bothersone to operate controls
on the player 1 to switch its operation node, particularly when the player
1 is placed deep in the briefcase or in the handbag. To overcone the
above di sadvantage, this applicant proposed a renote controller disclosed
in Japanese Patent Application No. 1-177404. This renote controller

i nvol ves 3 '

output signal Sup from an oscillator 24 having a frequency
of

fup = 88.67 MHz
Upon receipt of the mixed frequencies from the mixers 23L
and 23R, band pass filters 25L and 25R produce carrier
frequencies fL and fR illustratively-get as high as .

fL 76.00 MHz

fR 76.46 MHz

The FM signals SL and SR with the above frequencies are
then fed past high—frequency amplifiers 26L and 26R and
transmitted from an antenna 27.
Ip a tape feed control means 30, a motor 33 cbupled .
..... ‘with capstans 31F and 3LR is controlled by a system-con-
trol circuit.40 vi# an amplifier 34. A control mechanism
35 utilizes the torque of the motor 33 to control the
mechanical status of the player 1. The system control
circuit 40 aiso controls the control mechanism 35 via a
plunger 36 and an amplifier 37.
The system control circuit 40 has a remoté control
decoder 41 that decodes the output of the control signal
. receiving circuit 50. The-operating status of the player 1
is controlled on the basis of a control signai output by
the decoder 41 or on-a cpntrol signal from operating keys
. 41 on the player side.

A power supply battery 43 is illustratively a second-
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-4-  having the headphone set equi pped with a commander (oper- ating unit)
that is used to transmt coded control signals to the player for contro
over the operation node thereof. Oneé remui ni ng di sadvant age of the
proposed renote controller is that it is difficult for the user to know
the current operation node of the player, especially the tape running
di rection. For exanple, when it is ¢gesired to reproduce a tape part
considerably distant fromthe currently rgbroduced tape part, the user
operates t he conmander to feed forward

ory battery with a voltage of 1.2 V and a capacity of 600

aHA. The battery 43 directly powers the amplifiers 34 and

37 of the tape feed control means 30. The power of the

——ege, |
CRINN

pattery 43 is also supplied via a.switch 44 to the. audio
signal reproducing circuit 10 and the audio signal trans-
mitting circuit 20. The battery 43 powers the system
control circuit 40 and the control signal receiviné cir-
cuit 50 through a boosting circuit 45 and a switch 46. The
switch 46 is controlled by the system control circuit 40.
In the receiver 6 of Fig.'2, the FM signals'SL and SR
from the player 1 are feceived by an antenna 61. The
signals are sent pést a band pass filter (tuning circﬁit)

62 and a high-frequency amplifier 63 and are fed to a

mixer 64. The mixer 64 mixes the FM.signals SL and SR with

an outphf signal SLO from a local oscillator 65. Tﬁe

f;equency fLO of the signal SILO is illustrativeiy set as
fLO = 65.76 MHz |

The FM signals SL and SR are converted to intermediate

frequency signals whose frequencies fi and fj are illus-

trativgly set as

£fi = 10.24 MHz

]

£fj = 10.70 MHz
Theseé intermediate frequency signals are.fed respectively
through intermediate frequency filters 66L and 66R as well

as amplifiers 67L and 67R and into frequency demodulators
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or rewind the tape at high speed until the desired part is reached.
is inpossible inmediately to verify the direction in which the
tape-is currently run- ning, there is a possibility that the tape w
. in the wong direction. It is therefore an object of
the present invention to provide a wireless type signal reproducing

“because it
fed fast

appar at us

controlled by radio signal_froma distance in accordance

the current operating status of the ﬂFﬁyer cont ai ned therein.

RS

But

Il be

wth

¢8L and 68R. The frequency demodulators 68L and 68R demod-

ulate the FM signals respectively and recover the audio
gignals L and R therefrom. The audio.signals L and R are
supplied to the headphones 7 via amplifiers 71L and 71R.

Thé output of the frequency demodulatof 68L is sup-
plied to an AFC voltage forming circuit 69. An AFC voltage
from the circuit 68 is fed to the local oscillator 65.

The system control circuit 80 for remote control hgs
an ehcoder 81 that codes a control signal coming frbm
operating kéys 82. The coded control signal is transmitted
by a t;ansmitting circuit 90 in frequency modulated for-
mat. The catrier frequency fCT of the FM signal Scr is‘
illustratively set as

fCT = 88.67 MHz
The voltage of the battery 83 on the side of the receiver
6 is illustratively three volts. Unlike the player 1, the
receiver 6 has no need for.boostihg circuits. .

Below is a description of how a mode signal is trans-
mitted and how mode qisplays are provided in the embodi-
ment; A mode signal generating circuit 110 on the side of
the player 1 has two mode signal generators 111 and 112.
The frequency fma of one mode signal generator 111 is

highef than the audio frequency band, and the frequency

. fanr of the other mode signal generator 112 is lower than

the audio frequency band. Illustratively, these frequen-
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I'n carrying out the invention and according ‘to one aspect thereof, there
Is prpvided a wirel ess type signal reproducing apparatus conprising (in

referfnce to Figs. 1 - 5-

and 2):

sy eprgduci ng section 1 for reproducing audio signals froma recording :
medi ym (magnetic tape); a trans-“ mtting section 20 for transmtting the

audie signals to

7 cies are set as

fua 40 kHz

fevr = 10 Hz

Mode signals Sma and Smb output by the generators 111

and 112 are fed respectively past switches 113 and 115 as

~well as switches 114 and 116 and into the frequency modu-

lators 22L and 22R of the audio signal transmitting cir-

cuit 20. The mode signals Sma and Smb are multiplexed by

the frequency modulators 22L and 22R together with the

.left- and right-hand channel audio signals L and R before

being transmitted.

With this embodiment, the system control circuit 40

controls the four switches 113 - 116 in accordance with

the current operation mode of the player 1. In each opera-

tion mode, as shown in Table 1 below, one qf the mode

signals Sma and Smb is output err gither the left-hand

channel Lch or the right~hand channel Rch.

In stop mode, neither of the mode signals Sma and Smb -

is transmitted because the switch 44 of the player 1 is _fr

opened.
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t he reproducing section 1; an audio signal receiving -section 6 for
‘receiving fhe audio signals fromthe trans- mtting section 20; a renote
cont rol sqktion 8, attached to the audio signal receiving section 6, for
providing ! renote control over the reproducing section 1; and a control

si gnal reéeiving_seCtion 50 for receiving control signals fromthe renote
control -section 8, wherein the reprodt&king section 1 contains a status
signal generating neans 110 for generating a status signal indicating the
current operating status of the reproducing section 1, the status signal
being nuftiplexed with the audio sig)ys for transmssion; and wherein the
audi o si.gnal receiving

Signal Sma Smb
Mode Lch Rch Lch Rch
i Reproduc- Forward O —_ - —
i tion

Reverse — .C) — —

Fast- Forward - — — C) -_
forward

Reverse — QO @) —

Fast- Forward O — —_ O
rewind

Reverse —_ e — @)

On the side of the receiver 6, the mode signals Sma

and Smb demodulated respectively by the frequency demodu-
lators 68L and 68R in the audioc signal receiving circuit
60 are separated from the left- aﬂd righf—channel.audio
signals L and R by high~pass filters 121 and-123 as well
as- by low-pass fiiters 122 and 124 in the mode signal
separating ciréuit 120. The high-frequency mode signa; Sma
is supplied through detectors 125 and 126 to the systém
control circuit 80.

The sySteﬁ control circuit 80 determines the opera-
tion mode of th; player 1 b;sed on the combination of the

received mode signal Sma or Smb with the left- or right-

. hand channel on which the signal is transmitted. A control

signal representing the operation mode thus determined is

-2 - This Sheet Has Been Replaced




section 6 gontains a display neans 130 for displaying the current
-operating 8tatus of the reproducing section in accordance with the
transm.tt status signal. The setup above all ows the user to know
the curre operating status of the reproducing section which in turn may
“be controffl ed -accordingly froma distance. . The invention will be
further dfiscribed by way of non-limtative exanple with reference to the
acconpany?ng drawi ngs, in which: tDOFig. 1 is a block diagram show ng
maj or conponents of a wireless type signal reproducing apparatus as a pre-
supplied to the LCD indicator 130. In turn, the LCD indi-

cator 130 selects and displays one of the symbols illus-
trated.

Taking a look at the display, the-user can readily
ascertain the current operation mode of the player 1 which
is located away from the receiver 6. Accordingly, the user
may carry out necessary remofe control operations fegard-
ing the.player 1.

The LCD indicator may alternatively.be replaced.with
an LED display. .

As described, the wireless typé signal reproducing

apparatus accérdiﬁg to the invention has an operating

status signal multiplexed with audio signals and transmit-

ted to the receiver containing the display means, the
status signal indicating the current operating status of
the player. On receiving the statﬁs signal, the display
means indicates the current operating status of the re-
ceiver. This allows the user to control the playér accérd-
ingly from a distanée without the intervention of wires.
As many apparently aifferent embodiments of the
present invention may be made without departing from the
spirit and scope thereof, it is'to be understood that the
invention is not limited to the specific embodiments

- thereof except as defined in the appended.claimsf
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-6- ferred enbodi nent of the invention; Fig. 2 is a block diagram
depicting the other major conponents of the enbodi nent; and _Fig. 3
is a perspective view of a typical. wireless type signal reproducing
apparatus shown for explanatory purposes in connection with the invention.

0

Fig. 1
1) Player 10) Audio signal reproducing circuit

20) audio signal transmitting circuit

23L, 23R) Mixer 30) Tape feed control means
35) Control mechanism ’ 40) System control circuit
41) Decoder 45) Boosting circuit

50) Control signal receiving circuit

110) Mode signal generating circuit

Fig. 2

.6) Receiver 8) Commander

60) Audio signal receiving circuit . 64) Mixer
80) System control cirguit 81) Encoder

90) Control signal transmitting circuit
120) Mode signal separating circuit

a) To various parts

A
kX
.

Fig. 3
1) Player ) 6) Receiver

7) Headphones
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One preferred enbodi nent of the present invention wll now be describe
With reference to Figs. 1 and 2. Figs. 1 and 2 are bl ock diagrans
depi cting the con- stitution of the wireless type signal.reproducing
appar a- tus enbodyi ng the inventi on. Specifi

|Ilustrate a player 1 and a receiver 6 respectivel Im lm;ﬂ HHMEH
conponents the player and the receiver constituting The
receiver 6:is equi pped with an operating 38ction (comander) 8 for renote

control. The player 1 conprises an audi o signal reproducing ,
. S TMS :
1. A signal reproducing apparatus operating on a

wireless basis, said apparatus comprising:

a reproducing section for reproducing audio signals from
a recording medium;

a transmitting section for transmitting said audio
signals from said reproducing section;

an audio signal receiving section for receiving said
audio signals from.séid transmitting section;

a remote control section, attached to.said audio signél
receiving section, for providing remote control over said
reproducing section; and

a control signal receiving segtion for receiving control

signals from said remote control section;
wherein said reproducing section contains a status
signal generating means for generating a status signal

indicating the current operating status of said

reproduction section, said status signal being multipiexed
with said audio signals for transmission; and

wherein said audio signal receiving section contains a
display means for displaying the current operating status
of said reproducing section in accordance with said

transmitted status signal.
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circuit 10, an audio signal transmtting circuit 20, a systemcontro
Circuit (mcroconputer) 40 and a control signal receiving—ei+eudit-50. The
recei Ver 6 contains an audio signal receiving ci rmﬂm contr.ol
cir- cuit (microconputer) 80 and a control si gnal Jm]"mﬂm”ﬂnrcu't
90. : ,

™

. - 16 -
2. A signal reproducing apparatus according to claim
1, wherein the status signal indicates the status of the
reproducing section by respective combinations of signals

on the left or right audio channels.

3. A signal reproducing apparatus according to claim 1

or 2 wherein the status signal indicates the status of the

reproducing section by respective combinations of higher

and lower frequency signals.

4. A signal reproducing apparatus according to claim 3
wherein the higher and lower frequency signals are

respectively higher and lower than the transmitted audio

signals.

5. - A portable cassette player including signal
reproducing apparatus according to any one of the preceding

claims.
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The player 1 further conprises a node signal generat- ing circuit 110 tQ@
“generates’ a node signal indicating the current operation node thereof. gs/
receiver  further contains a node signal separating circuit 120 and an

LCD indiicator 130, the latter displayingthe current operation node of

t he player 1. . Belowis a description of how the enbodi mnent works in
terms of audi o signal and control si R$TRAGESM ssion on a wireless basis.
In the player 1 of Fig. 1, Ieft- and right-hand chan- nel audio signals

are reproduced froma tape mﬁ magnet- ic heads 11L and 11R,

respectively. The left- an?ign fRePrOdUC1ng APPar&t“S

A signal reproduc1ng apparatus operating on a wire-
less basis and having a status signal multiplexed with
audio signals and transmitted to a receiver containing a
display means, the status signal indicating the current
operating status of a recording medium pléyer. On receiv-
ing the status_signal, the display means indicates the
current operating status of the receiver so that the user
may accordingly control the player from a distance without

the intervention of wires.

This Sheet Has Been R

(T




and 12R, respectively. Qutput audio signals L and Rfromanplifiers 13L
and 13R are sent to a head- phone jack 14. At the same-tinme, the signals L
and R are fed past anplifiers 21L and 21R of the audio signal trans-
~mtting eircuit 20 and supplied to frequency nodul ators 22L and 22R In
turn,” the frequency nodul ators 22L and 22R generate a pair of FMsignals

hand channel audio signals are then supplied to equalizing anplifiers 12L (é%

SL and SR err] respectively. Wth this enbodi nent, original carrier
frequencies fI and fr are_illustratiyﬁly set as | ow as fl = 12.67 Mz
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fr = 12.21 Mz These frequencies are m xed by m xers 231. and 23R with an
-8-  out put signal” Su[err] froman oscillator 24 having a frequency of
flerr] 88.67 Mz Upon receipt of the .m xed frequencies fromthe m xers
23L and 23R, band pass filters 25L and 25R produce carrier
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frequenci es fL and fRillustratively set as high as
= 76.46 MHz The FMsignals SL and SR wth the above fre eH’en
fed past hi gh-frequency anplifiers 26L and 26R and tran
antenna 27. In a tape feed control nmeans 30, a not W|th
capstans 31F and 31R is controlled by a system con- trol ci rcwt 40 via an
anplifier 34. A'control nechanism 35 |zes the torque of the notor 33
to cofntrol t he n%hanl cal status of t pI ayer 1. The systemcontrol
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circuit 40 also controls the control mechanism 35 via a plunger 36 and an
anﬁllfler 37. The system control circuit 40 has a renote contro

decoder 41 that decodes the output of the control signal receiving circuit
50.i"The? operatlng status of the player 1 is controlled on the basis of a
contrel,5|gnal output by the decoder 41 or on a control signal from

opefatijng keys 41 on the player side. A power supply battery 43 is
il stﬂatlvely a second- qu(
P

i

6 RECEIVER

7 HEADPHONES

SL, SR

| PLAYER

FIG.3
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-9- ary battery with a voltage of 1.2 V and a capacity of 600 nHA. The
battery 43 directly powers the anplifiers 34 and 37 of the tape fgegeg—% o5
control neans 30. The power of the battery 43. is also supplied via a
switch 44 to the audio signal reproducing circuit 10 and the audi o signal
trans- mtting circuit 20. The battery 43 powers the system control
circuit 40 and the control signal receiving cir- cuit 50 through a
boosting circuit 45 and a switch 46. The switch 46 is controlled by the

system control circuit 40. 1 ‘ _
T AL ACENENT SH
b AN

aéignal Reproducing Apparatus

e

The present invention relates to a wireless type
signal reproducing apparatus.

A signal reproducing apparatus embodying the inven-
tion comprises a recording medium player, an audio signal
;eceiver and a remote controller, the audio signal receiv-
er receiving audio signals from the recording medium
player, the remote controller being attached to the audio
signal receiver to provide remote control ovér the record-
ing medium player, wherein a status signal indicating the
current operating status of -the recording medium élayer is
multiplexed with the audio signals for transmission to the
audio éignal receive? containing & display means, the ' 'ﬁz
status signal causing the ﬂispia} means to display the
current operafing status of the recording medium player so

. that the recording medium player will be controlled_from a
distance in accordance with the current operating status

thereof.




I'n the receiver 6 of Fig. 2, the FMsignals SL and SR fromthe pl ayer 1
are received by an antenna 61. The '
filter (tuning circuit)

signals are sent past a band pass
62 and a high-frequency anplifier 63 and are fed

to a mxer 64. The m xer 64 mxes the FMsignals SL and SR with an_ out put

si gnal

Is illustratively set as

SLO froma local oscillator 65. The frequency fLO of the signal
fLO = 65.76 MHiz The FM signals SL and SR are
converted to internediate frequency sigRrals whose frequencies fi and fj

are illus- tratively set as fi = 10.24 M&

One type of the Walkman (registered trade name)
stereo headphone cassette player (simply called the player
hereunder) or the like has been known to operate on a
wireless transmission method involving wireless signal
transmissions between the player proper ana its head-
phones.

Fig. 3 is a perspective view of a typical wireless
player of the above-described type. In the figure, refer-
ence numeral 1 is a player, and 6 is a dedicated receiver
witﬁ héadphones.

In the player 1, left- and right-hand channel stereo
audio signals L and R are reproduced from a cassette tape,
not shown. The signals L and R are converted to FM signals
SL and Sﬁ on tﬁo carriers which are a predetermined fre-
quency apart. After conéersioﬂ, the signals SL and SR are
transmitted to the receiver 6. _

On receiving the FM signals SL ana SR froﬁ the player
1, the receiver 6 demodulatgs'these.signals and recovers
the audio signals L aﬁd R therefrom. The signals'L and R
are supplied resﬁectively to acoustic uniés 7L and 7R on
the left- and right-hand side of the headphones 7.

In the above setup, the receiver 6 may measure as

. small as 2.5 cm wide, 8 cm high and 1.5 cm thick, or even

less.

REPLACEWMENT SHEET
16 JAN 1997

SLO



fj = 10.70 Mz These internediate frequency signals are fed respectively
through internedi ate frequency filters 66L and 66R as well as anplifiers
67L and 67R and into frequency denodul ators

- 10 - 68L and 68R The frequency denodul ators 68L and 68R denpod- ulate
the FM signals respectively and recover the audio

-3 -

To operate the apparatus, the user puts the player 1
in his briefcase or in her handbag, and places the recéiv-
er 6 in the breast pocket or clips it on to a lapel or to
the necktie. In this manner, the user on, say, a commuter
train may reproduce a desired cassette tape without being
pothered by a headphone cord. .

The receiver 6 operates within a 1.5-meter radius of
the player 1. The operative distance is restricted so as
to comply with relevant wireless telegraphy regulations
and to provide against another user operating the same
type of apparatus nearby. Apparatuses of this type are
disclosed in Japanese Patent Application No. 61~-254966
(Japanese Pateﬁt Laid-Open No. 63-108825) and Japanese

patent Application No. 62-280489 (Japanese Patent Laid-
Open No. 1-122223).

With the above-described wireless type appargtus, the
player 1 in operation is usually separated from the héad—
phones 7 (hence the wireless scheme). One disédvantage of
fhis conventional apparatus is that it is bothersome to
operate controls on the,pléyer 1 to switch its operation
mode, particularly when the player 1 is placed deep in the
briéfcase or in the handbag. -

To overcome the.above'disadyantage.'Lhis applicant
proposed a reméte controller -disclosed in Japanese Patent

Application No. 1-177404. This remote controller involves

REPLACEMENT SHEET
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signals L and R therefrom The audio signals L and R are supplied to the

headphones 7 via anplifiers 71L and 71R The output of the frequency
denodul ator 68L is sup- plied to an AFC voltage formng circuit 69. An AFC
voltage fromthe circuit 69 is fed to the |ocal oscillator 65. The

systemcontrol circuit 80 for renote control has an encoder 81 that codes
a control signal comng from operatigg keys 82. The coded control signal
is transmitted by a transmitting circuit 90 in frequency nodul ated for-

ggt.alhe CaﬁrlE”gf{hcuﬁgggpﬁggéoge hgq&?@éé naltg[erermandgglT%%L%leely

ating unit) that is used to transmit coded control signals
to the player for control over the operation mode thereof.

One.remaining disadvantage of the proposed remote
controller is that it is difficult for the user to know
the current operation mode of the player, especially the
tape running direction.

For example, when it is desired to reproduce a tape
part considerably distant from the currently reproduced
tape part, the user operates the commander to feed forward
or rewind the tape at high speed until the desired part is
reached. But because it is impossible immediately to
verify the direction iq which the tape is currently run-
ning, there is a possibility that the tape will be fed

fast in the wrong direction.

If is thefefore an object of the present invention to
provide a wireless type signal reproducing apparatus
controlled by radio signal from a distance in accordance
with the current operating status of the player contained
therein.

-In carrying out the invention and according to one
aspect thereof, there is provided a wireless type signal

reproducing apparatus comprising (in reference to Figs. 1
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fCT = 88.67 MHz The voltage of the battery 83 on the side of the receiver
6 is illustratively three volts. Unlike the player 1, the receiver 6 has
no need for boosting circuits. Bel ow is a description of how a node
signal is trans- mtted and how node di splays are provided in the enbodi -
ment. A node signal generating circuit 110 on the side of the player 1 has
two node signal generators 111 and 112.3 The frequency f[err] of one node
signal generator 111 is higher than the audi o frequency band, and the
frequency fgndr ) :of reerodusingodecsiigmall domerapgoduting dusdsy than the
audi o frequency band. Illustratively, these frequen-
signals from a recording medium (magnetic tape); a trans-
mitting section 20 for transmitting the audio signals to
the reproducing section 1; an audio signal receiving
section 6 for receiving the audio signals from the trans-
mitting section 20; a remote cohtrol section 8, attached
to the audio signal receiving section 6, for providing
remote control over the reproducing section 1; and a
control signal receiving section 50 for receiving control
-signals from the remote control section 8; wherein the.
reproducing section 1 contains a status signal generating
means 110 for generating a status signal indicating the
current operating status of the reproducing section 1, the
‘status signal being multiplexed with the audio signals for
transmission; and wherein the audio signal receiving
section 6 contéins a display means 130 for displaying the
current operating status of the reproducing section in
accordance with the transmitted status signél.
Thé setup above allows the user to know the current
operating status of the reproducing section which in turn
may be controlled accordingly from a distance.
The invention will be further described by way of non-limitative
exmmﬂe'wﬁjxrefenamxato'ﬂmaacc:qanyhg.dmmﬁngsr.hlvmich:-
Fig. 1 is a block diagram showing major components of

a wireless type -signal reproducing apparatus as a pre-

REPLACEMENT SHEET]
16 JAN 1997




Cies are set as flerr] = 40 kHz flerr] = 10 Hz Mode signals Sma
and Snb eut put by the generators 111 and 112 are fed respectively past
swi tches 113 and 115 as

-6 -

ferred embodiment of the invention;

Fig. 2 is a block'diagram depicting the other major
components-of the embodiment; and

Fig. 3 is a perspective view of a typical wireless
type signal reproducing apparatus shown for explanatory

purposes in connection with the invention.

One preferred embodiment of the present invention
will now be described with reference to Figs. 1 and 2.

Figs. 1 aﬁd 2 are block diagrams depicting the con-
stitution of the wireless type signal reproducing appara-
tus embodying the invention.

Specifically, Figs. 1 and 2 illustrate a player 1 and
a receiver 6 respectively in terms of their components,
the player and the receiver constituting the embodiment.
The receiver 6 is equipped with an operating section
(commander) 8 for remote control.

The player 1 comprises an audio signal reproducing
circuit 10, an audio signal transmitting circuit 20, a
system control circuit (microcomputer) 40 and a control
signal receiving circuit 50. The receiver 6 contains an
audio signal receiving circuit 60, a system control cir-+

. cuit (microcomputer) 80 and a control signal transmitting

circuit 90.
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well as switches 114 and 116 and into the frequency nodu- Ilators 22L and
22R of the audio signal transmitting cir- cuit 20.. The node signals Sma
and -Snb are nultiplexed by the frequency nodul ators 22L and 22R toget her
with the Ileft- and right-hand channel audio signals L and R before being
transmtted. Wth this enbodi ment, the systemcontrol circuit 40
controls the four switches 113 - 116 én_accordance with the current
operation node of the player 1. In each opera- tion node, as shown in

Table 1 bel ow, afe ¢f1d#r MPOfur &N SnptFPs €80 Sﬁ@déssi’é'ﬁé?l'tgéﬁéfael-t her
the left-hand channel Lch or the right-hand channel ‘Rch
jng circuit 110 that generates a mode signal 1nd1cat1ng
the current operation mode thereof. The receiver 6 further
contains a mode signal separating circuit 120 and an LCD
indicator 130, the latter displaying the current operation
mode of the player 1.

Below is a description of how the embodiment works in
terms of audio signal and control signal transmission on a
wireless basis.

In the player 1 of Fig. 1, left- and right-hand chan-
nel audio signals are reproduced from a tape MT by magnet-
ic heads 11L and 11R, respectively. The left- and right-
hand channel audio signals are then supplied to equalizing
amplifiers 12L And 12R; respectively. Output audio signals
L and R from amplifiers.13L and 13R are sent to a head-
phone jack 14. At the same time, the signals L and R are
fed past amplifiers 21L and 21R of the audio signal trans-
mitting circuit 20 and supplied to frequency modulatorg
22L and 22R. In turn, the ¥regquency modulators 22L and 22R
generate a pair of FM signals SL and SR, respectively.

With this embodiment, original carrier freguencies fl

and fr are illustratively set as low as

fl 12.67 MHz

fr = 12.21 MHz

These frequencies are mixed by mixers 231 and 23R with an

REPLACEMENT SHEET|
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In stop node, neither of the node signals Sma and Snb is transmtted
because the switch 44 of the player 1 is opened.

- 12 - Table 1 Sma

Smb

output signal Sup from an oscillator 24 having a frequency
of
fup = 88.67 MHz
Upon receipt of the mixed frequencies from the mixers 23L
and 23R, band pass filters 25L and 25R produce carrier
frequencies fL and fR illustratively'set as high as .
fL = 76.00 MHz

fR 76.46 MHz

The FM signals SL and SR with the above frequencies are
then fed past high—frequency amplifiers 26L and 26R and
transmitted from an antenna 27.

Ip a tape feed control means 30, a motor 33 coupled
with capstans 31F and 31R is controlled by a system con-
trol circuit 40 vié an amplifier 34. A control mechanism
35 utilizes the torgque of the motor 33 to control the
mechanical status of ihe player 1. The system control
circuit 40 aiso controls the control mechanism 35 via a
plunger 36 and an amplifier 37. |

_ The system control circuit 40 has a remote control
decoder 41 that decédes the output of the control signal-
receiving circuit 50. The operating status of the player 1
is controlled on the basis of a control signal output by
the decoder 41 or on a cpntrol signal from operating keys

. 41 on the player side.

A power supply battery 43 is illustratively a second-
REPLACEMENT SHEET
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Lch Rch Lch Rch Repr oduc- Forward Rever se

Fast - Forward forward Rever se Fast - Forward

rewi nd Rever se St op On the side of the receiver 6, the
node signals Sma and Snb denodul ated respectively by the frequency denodu-
| ators 68L and 68R in the audi o signal rgceiving circuit

ery battery with a voltage of 1.2 V aﬁd a capacity of 600
mHA. The battery 43 directly poweré the amplifiers 34 and
37 of the tape feed control means 30. The power of the
battery 43 is also supplied via a switch 44 to the. audio .
signal reproducing circuit 10 and the audio signal trans-
mitting circuit 20. The battery 43 powers the system
control circuit 40 and the control signal receiviné cir-
cuit 50 through a boosting circuit 45 and a switch 46. The
switch 46 is controlled by the system control circuit 40.
In the receiver 6 of Fig. 2, the FM signals SL and SR
from the player 1 are received by an antenna 61. The
signals are sent pést a band pass filter (tuning circuit)
62 and & high-frequency amplifier 63 and are fed to a
mixer 64. The mixer 64 mixes the FM‘signals SL and SR with
an output signal SLO from a local oscillator 65. Tse
frequency fLO of the signal SLO is illustrativeiy set as
fLO = 65.76 MHz -
The FM signals SL and SR are converted to intermediate
frequency signals whose frequencies fi and fj are illus-
tratively set as

fi = 10.24 MHz

L]

fj = 10.70 MHz
Theseé intermediate frequency signals are.fed respectively
through intermediate frequency filters 66L and 66R as well

as amplifiers 67L and 67R and into frequency demodulators

| REPLACEMENT SHEET
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60 are separated fromthe left- and right-channel audio signals L and R by
hi gh-pass filters 121 and 123 as well as by lowpass filters 122 and 124
in the node signal separating circuit 120. The hi gh-frequency node signal
Sma is supplied through detectors 125 and 126 to the system control
circuit 80. The systemcontrol circuit 80 determ nes the opera- tion
node of the player 1 based on the cpmﬁgngtion of the received node signa
Sma or Smb with the left- or right- and channel on which the signal is

transmitted, Af¥&R! TikOPRLoLEREGa0RbA1505-2P8BE! bAR RS dbhida-
ulate the FM signals respectively and recover the audio
gignals L and R therefrom. The audio signals L and R are
supplied to the headphones 7 via amplifiers 71L and T7IR.

The output of the frequency demodulator 68L is sup-
plied to an AFC chtage forming circuit 69. An AFC voltage
from the circuit 69 is fed to the local oscillator 65.

The system control circuit 80 for remote control has
an encoder 81 that codes a control signal coming from
operating keys 82. The coded control signal is transmitted
by & transmitting circuit 90 in frequency modulated for-
mat. The carrier freguency fCT of the FM signal Scr is-
illustratively set as

fCT = 88.67 MHz
The voltage of the battery 83 on the side of the receiver
6 is illustratively three volts. Unlike the player 1, the
‘receiver 6 has no need for.Boostihg circuits. -

Below is a description of how a mode signal is trans-
mitted and how mode @ispla?s are provided in the embodi-
ment; A mode signal generating circuit 110 on the side of
the player 1-has two mode signal generators 111 and 112.
The frequency fua of one mode signal generator 111 is
higher than the audio freqﬁency band, and the frequency

. fab of the other mode signal generator 112 is lower than

the audio frequency band. Illustratively, these frequen-
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- 13 - supplied to the LCD indicator 130. In turn, the LCD indi- cator
130 sel ects and displays one of the synbols illus- trated. Taking a
| ook at the display, the user can readily ascertain the current operation
node of the player 1 which is |ocated away fromthe receiver 6.
Accordingly, the user

‘ll.—
cies are set as

foa =-40 kHz
fav = 10 Hz

Mode signals Sma and Smb output by the generators 111
and 112 are fed respectiveiy past switches- 113 and 115 as
well as switches 114 and 116 and into the freguency modu-
lators-22L and 22R of the audio signal transmitting cir-
cuit 20. The mode signals Sma and Smb are multipiexed by
the frequency modulators 22L and 22R together with the
left~ and right-hand channel audio signals L and R before
being transmitted. '

With this embodiment, the system control circuit‘40
controls the four switghes-113 - 116 in accordance with
the current operaéiop mode of the player 1. In each opera-
tion mode; as shown in Table 1 below, one of the mode
signals Sma and Smb is output over either the left-hand
channel Lch or the right-hénd channel Rch.

In stop mode, neither of the mode signals Sma and Smb
is transmitte& because the switch 44 of the player 1 is

opened.

16 JAN 1997




may carry out necessary renote control operations regard- ing the player
-1 The LCD indicator may alternatively be replaced wwth an LED

di spl ay. As described, the wireless type signal reproducing
apparatus according to the invention has an operating status signal

mul tiplexed with audio signals and transmt- ted to the receiver
contai ning the display neans, the- 32atus signal indicating the current
operating status of the player. On receiving the status signal, the
di splay nmeans indicates the current operating status of the re-

Table 1
Signal Sma Smb
Mode ' . Lch Rch Lech Bch

Reproduc- Forward O — — —
tion

Reverse —_ O —_ -
Fast- Forward c— — O -—
forward

Reverse — (@) @) -
Fast- Forward O — — O
rewind .

Reverse —_ — —_ @)

On the side of the receiver 6, the mode signals Sma

aﬁd Smb demodulated re§pectively by the frequency demodu-
'lators 681 and 68R in the audio signal receiving circuit
60 are separated from the left- aﬁd right-channel audio
31gnals L and R by high-pass filters 121 and 123 as well
as- by low-pass f1lters 122 and 124 in the mode signal
separating circult 120. The high-frequency mode 51gna; Sma
is supplied through detectors 125 and 126 to the systém
control circuit 80.

The sySteﬁ control circuit 80 determines the opera-
tion mode of th; player 1 based on the combination of the
received mode signal Sma or Smb with the left- or right-
hand channel on which the signal is tfansmitted. A control

signal representing the opéfation mode thus determined is

16 JAN 1997




ceiver. This allows the user to control the player accord- ingly froma
-distance without the intervention of wres. As many apparently

di fferent enmbodi nents of the present invention may be made w t hout
departing fromthe spirit and scope thereof, it is to be understood that

t he

Invention is not limted to the specific enbodi nents thereof except

as defined in the appended cl ai ns.

- 13 -

supplied to the LCD indicator 130. In turn, the LCD indi-
cator 130 selects and displays one of the symbols illus-

trated.

Taking a look at the display, the-user can readily

- ascertain the current operation mode of the player 1 which

is locdted away from the receiver 6. Accordingly, the user
may carry out necessary remote control operations regard-
ing the player 1.

The LCD indicator may alternatively be réplaced with
an LED display. o . :

As described, the wireless typé signal reproducing
apparatus accérdiﬁg to the invention has an operating
statqs signal multiplexed with audio signals and transmit-
ted to the receiver containing the display means, the
status signal indicating the cqrrent operating status of
the player. On recei§ing the status signal, the display
means indicates the current operating status of the re-
ceiver. This allows the user to control the playér accérd-
ingly from a distanée without the infervention of wire;.

As many apparently different embodiments of the
present invention may be made without departing from the
spirit and scope thereof, it is to ﬁ; understood that the

invention is not limited to the specific embodiments

- thereof except as defined in the appended claims.
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-. 14 - Fig. 1 1) Player 10) Audi o signal reproducing circuit

20) audio signal transmtting circuit 23L, 23R) M xer 30)
Tape feed control nmeans 35) Control nechanism 40) System control
circuit 41) Decoder 45) Boosting circuit 50) Control

signal receiving circuit 110) Modde signal generating circuit

- 14 -

Fig. 1
1) Player .10) Audio signal reproducing circuit

20) audio signal transmitting circuit

23L, 23R) Mixer 30) Tape feed control means
35) Control mechanism ‘ 40) System control circuit
41) Decoder 45) Boosting circuit

§0) Control signal receiving circuit

110) Mode signal generating circuit

Fig. 2

.6) Receiver 8) Commander

60) Audio signal receiving circuit 64) Mixer
80) System control circuit 81) Encoder

980) Control signal transmitting circuit
120) Mode signal separating circuit

a) To various parts

Fig. 3
1) Player ’ 6) Receiver

7) Headphones
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Fig. 2 6) Receiver 8) Commander 60) Audi o signal
receiving circuit 64) Mxer 80) Systemcontrol circuit

81) Encoder 90) Control signal transmtting-cireuit+—326—Nwdesi gnal

PR thorte ™" P A PATI
* € L *

- 15 =
CLATMS

1. A signal reproducing apparatus operating on a

‘wireless basis, said apparatus comprising:

a reproducing section for reproducing audio signals from
a recording mediunm; .

a transmitting section for transmitting said audio
signals frém said reproducing section; '

an audio signal receiving section for receiving said
audio signals from said transmitting section;

a remote control section, attached to.said audio signal
receiving éection, for providing remote control over said
reproducing section; and

a c&ntrql signal receiving section for receiving control

~signals ftom said remote control section; _

wherein said reproducing section contains a status
signal gener#ting means for generating a status signal
indicating the current operating status of said
reproduction secﬁion, said status signal being multipiexed
with said audio signals for transmission; and

wherein said audio signal receiving section contains a
display means for displaying the current operating status
of said reproducing section in accordance with said

transmitted status signal.
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- 15 - CLAIMS 1. A signal reproducing
. apparatus operating on a wreless basis, said apparatus conprising:

reproduci ng section for reproduci ng audi o signals from

T

‘- 16 -

T 2. A signal reproducing apparatus according to claim
1, wherein the status signal indicates the status of the
reproducing section by respective combinations of signals
on the left or right audio channels.

3. A signal reproducing apparatus according to claim 1
or 2 wheréin_the status signal indicates the status of the
reproducing section by respective combinations of higher

and lower frequency signals.

4. A signal reproducing apparatus according to claim 3
wherein the higher and lower frequency signals are
respectively higher and lower than the transmitted audio

signals.

5. - A portable cassette player including signal
reproducing apparatus according to any one of the preceding

clainms.
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a recordi ng nedi um a transmtting section for transmtting said audio
'signals from sai d reproduci ng section; an audi o signal receiving
section for receiving said audio signals fromsaid transmtting section;

a renote control section, attached to said audio signal receiving section,

for providing renote control over said reproducing section; and a
control signal receiving section for receiving control signals fromsaid
renote control section; wherein said reproduci ng section contains a

status signal generating neans for generating a status signal

- 17 -

ABSTRACT

signal Reproducing Apparatus

A signal réproducing apparatus operating on a wire-
less basis and having a status signal multiplexed with
audio signals and transmitted to a receiver containing a
display means, the status signal indicating the current
operating status of a recording medium player. On receiv-
ing the status signal, the display means ihdicaﬁes~the_
current operating status of the receiver so that the user
may accordingly control the player from a distance without

the intervention of wires.

Figure 2

16 JAN 997




|nd|cat|ng the current operating status of sald reproductlon section, said
- status signal being rmultiplexed wth said audio signals for transm ssion:;
and wherein said audio signal receiving section contains a display
means for displaying the current operating status of said reproducing
section in accordance with said traniyltted status signal.
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- 16 - 2. A signal reproduci ng apparatus according to claim 1,
"wherein the status signal indicates the status of the reproducing section
by respective conbinations of signals on the left or right audi o channels.
3. A signal reproduci ng apparatus according to claiml or 2 wherein
the status signal indicates the status of the reproducing section by
respective conbi nati ons of higher 2/4 '
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and | ower frequency signals. 4. A signal reproduci ng appar at us
-according to claim3 wherein the higher and | ower frequency signals are
respectively higher and | ower than the transmtted audio signals. 5.
A portabl e cassette player including signal reproducing apparatus
according to any one of the preceding clains.
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