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[57] ABSTRACT

A remote control device using a telephone circuit of an
electric apparatus to remote-control the electric appara-
tus from a remote location. The electric apparatus is
held operative by a loop means for automatically engag-
ing a telephone set with the telephone circuit and a
means for enabling the electric apparatus (VIR) when
a specific signal or a password is supplied thereto. A
remote control signal 1s supplied to operate means
(IC-2) for selecting a desired channel of channels
(1ICH-12CH) and means (IC-3, 8) for presetting an
operation time interval of the electric apparatus, so that
the desired channel of the electric apparatus can be
selected and the operation time interval can be preset
from the remote location. Furthermore, the start time of
the electric apparatus can be preset by the remote con-
trol signal from the remote location.

15 Claims, 5 Drawing Sheets
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REMOTE CONTROL DEVICE USING
TELEPHONE CIRCUIT OF ELECTRIC
APPARATUS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

TECHNICAL FIELD

The present invention relates t0 a remote control
device using a telephone circuit to remote-control an
electric apparatus.

BACKGROUND ART

A remote control device is conventionally known to
control an electric apparatus from a remote location by
using a telephone circuit. However, in the remote con-
trol device of this type, the electric apparatus is simply
turned on/off. A desired operation mode cannot be
selected in an electric apparatus having different opera-
tion modes. For example, if an operator wishes to re-
cord a radio or television program from a remote loca-
tion, the channel of the radio or television station can-
not be selected as needed. As a result, only a radio or
television program on a tuned frequency or channel can
be recorded from the remote location.

In the conventional remote control device using a
telephone line, when a control signal is sent from the
remote location, an electric apparatus to be controlled 1s
started in response to the control signal. The electric
apparatus cannot be started after a predetermined time
interval has elapsed since the control signal was sent.
The control signal must be sent to the electric apparatus
at a time when the operator wishes to start the elec-
tronic apparatus. Thus, timer recording cannot be per-
formed, resulting in inconvenience. Furthermore, 1t is
impossible to operate the electric apparatus for a given
time interval in accordance with the remote control
stgnal.

DISCLOSURE OF INVENTION

The present invention relates to a remote control
device for remote-controlling operation modes of an
electric apparatus by using a telephone circuit.

It is a first object of the present invention to provide
a remote control device using a telephone circuit to
remote-control an operating time interval of an electric
apparatus such as a radio or television having a plurality
of operation channels (i.e., a plurality of operation
modes).

It is a second object of the present invention to pro-
vide a remote control device using a telephone circuit
to start the electric apparatus for a given time interval
-only after a predetermined time interval has elapsed.

It is a third object of the present invention to provide
a remote control device using a telephone circuit to
remote-control the electric apparatus only when a spe-
cific signal is sent to the electric apparatus through the
telephone line. |

It is a fourth object of the present invention to pro-
vide a remove control device wherein codes represent-
ing an operation mode selection and a preset operation
time interval upon presetting the operation mode and
the operation time interval are converted to audible
signals, and these audible signals are returned as re-
sponse signals to the operator, so that the operator can
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2

confirm the operation mode selection and the preset
operation time interval through a telephone line.

It is a fifth object of the present invention to provide
a remote control device using a telephone circuit of an
electric apparatus to preset the operation mode, the
start time and the operation time interval of the electric
apparatus from a remote location through the telephone
circuit.

It is a sixth object of the present invention to provide
a remote control device wherein a signal generated
upon depression of a button of a pushphone is used as a
remote control signal sent to an electric apparatus
through a telephone line.

It is a seventh object of the present invention to pro-
vide a remote control device using a telephone circuit
of an electric circuit to remote-control a video tape
recorder.

It is an eighth object of the present invention to pro-
vide a remote control device using a telephone circuit
of an electric circuit to be used together with an auto-
matic telephone answering apparatus.

In order to achieve the above objects of the present
invention, a remote control device is provided wherein
a loop means for automatically engaging a telephone
circuit with a pushphone by detecting a tone or ringing
signal of the pushphone causes the pushphone to engage
with the telephone circuit, and a remote control signal
sent from the pushphone s converted by a tone decoder
to a code, so that the code may be used to operate a
selecting means for selecting a desired operation mode
of an electric apparatus having a plurality of operation
modes, and to operate a start time preset means for
presetting a start time of the electric apparatus and an
operation time interval preset means for presetting an
operation time interval of the electric apparatus,
whereby the operation mode of the electric apparatus is
controlled from a remote location through the tele-
phone circuit, and the electric apparatus 1s operated at a
desired start time and for a desired operation time inter-
val.

Furthermore, in order to prevent an unauthorized
person {nonsubscriber) from using the electric appara-
tus, there is also provided a means for operating the
electric apparatus in accordance with a code compris-
ing a specific remote control signal or any remote con-
trol signal, or the number of times a ringing sound oc-
curs at the time when a subscriber calls a telephone
having the remote control device twice in a consecutive
manner. In addition to this advantage, when the opera-
tion mode and the operation time interval of the electric
apparatus are preset in response to the remote control
signal, an oscillator for generating an audible signal is
operated to send back the audible signal to the sub-
scriber so that the subscriber can audibly confirm the
preset conditions. Furthermore, the remote control
device of the present invention can also be used to-
gether with an automatic telephone answering appara-
tus.

As has been apparent from the above description,
unlike the conventional remote control device wherein
the electric apparatus can only be turned on/off even if
it has a plurality of operation modes, the remote control
device of the present invention allows the subscriber to
select a desired operation mode of the electric apparatus
having a plurality of operation modes, and to preset the
start time and the operation time interval of the electric
apparatus from a remote location. The preset operations
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can be performed only by the sending of a specific
signal (i.e., password) by the subscriber possessing the
above-mentioned electric apparatus.

BRIEF DESCRIPTION OF DRAWINGS

FIGS. 1a and 1b are a circuit diagram of a remote
control device according to a first embodiment of the
present invention,

FIGS. 2a and 2b are a circuit diagram of a remote
control device according to a second embodiment of 10
the present invention, and

FIG. 3 is a circuit diagram showing the main part of
a remote control device according to a third embodi-
ment of the present invention.

BEST MODE OF CARRYING OUT THE
INVENTION

FIG. 11s a circuit diagram of a remote control device
according to a first embodiment of the present invention
when a VTR (video tape recorder) is used as an electric
apparatus to be controlled through a telephone circuit
1n response to a remote control signal.

Referring to FIG. 1, reference symbol TEL-1 de-
notes a caller’s pushphone; and TEL-2, a receiver’s
pushphone coupled to the VTR. In this embodiment, 25
pushphones are represented by TEL-1 and TEL-2.
However, dial telephone sets may be used in place of
the pushphones. Reference symbol LT denotes a line
transformer. Reference numeral 1 denotes a ringing
amplifier for detecting a ringing signal. Reference sym-
bol FF-1 denotes a flip-flop set in response to an output
from the ringing amplifier 1. Reference symbol Y-1
denotes a loop relay controlled in response to an output
from the flip-flop FF-1. The loop relay Y-1 has relay
contacts yl-1 and y1-2. The ringing amplifier 1, the
flip-flop FF-1 and the relay Y-1 constitute a loop means.
Reference numeral 2 denotes 2 momentary release de-
tector for detecting a pulse of high level generated onto
a telephone line when the caller performs a series of
operations and then hangs up the pushphone TEL-1. 40
Reference numeral 3 denotes a delay circuit for provid-
ing a delay time of 1 to 2 seconds so as to prevent erro-
neous operation of the momentary release detector 2 at
the time of loop formation. Reference numeral 4 de-
notes an amplifier for amplifying a remote control sig-
nal (using the tone from the pushphone TEL-1 in this
embodiment) from the caller. Reference symbol I1C-1
denotes a tone decoder for converting a tone (one tone
is 2 combination of two types of frequencies) to a binary
number. Reference symbols IC-2 and IC-3 denote re-
spective latch/decoders for converting the output gen-
erated by the tone decoder IC-1 to corresponding data
among the decimal numbers (1,2, . . . , and 0) and sym-
bols (* and #). In particular, the latch/decoder 1C-2
constitutes a means for selecting an operation mode
(i.e., channel) of the VTR. The latch/decoder I1C-3
together with a timer circuit 8 (to be described later)
constitutes a means for presetting the operation time
interval. Reference numeral § denotes a delay circuit
for supplying a signal of H level to strobe terminals ST
of the latch/decoders IC-2 and IC-3 after a predeter-
mined time (e.g., 0.2 second) has elapsed since an output
signal is generated from the amplifier. Reference nu-
meral 8 denotes a timer circuit started in response to an
output from the latch/decoder 1C-3. In this embodi-
ment, the timer circuit 8 includes eight types of timers.
For example, when an output terminal < <1> > of the
latch/decoder IC-3 is set at H level, at 15-minute timer
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is started. Similarly, when an output terminal < <2> >
of the latch/decoder IC-3 is set at H level, a 30-minute
timer is started. Reference symbol VTR denotes a video
tape recorder. Only the terminals of the video tape
recoder VIR which are associated with the present
invention are illustrated in FIG: 1(b). Reference sym-
bols 1CH, 3CH, 4CH, 6CH, 8CH, 10CH and 12CH
denote channel terminals of the video tape recorder
VTR. When an output terminal (1) of the latch/decoder
IC-2 1s set at H level, the channel terminal 1CH 1s se-
lected. Similarly, when an output terminal (2) of the
latch/decoder 1C-2 is set at H level, the channel termi-
nal JCH 1is selected. When an output indicating the
symbol “*” is generated by the tone decoder IC-1, a
flip-flop FF-2 is set in response to this output, so that a
terminal P goes high. When the terminal P is set at H
level, the video tape recorder VTR is energized and
starts video recording. When the timer circuit 8 is
turned off, the flip-flop FF-2 is reset and at the same
time the video tape recorder VTR is also turned off.
The caller can receive an audio signal recorded in the
video tape recorder VTR from an earphone terminal
EAR through the line transformer L'T. Reference nu-
meral 9 denotes a rectifier/smoothing circuit for recti-
fying the tone signal amplified by the amplifier 4. Refer-
ence numeral 10 denotes a Schmitt trigger circuit for
shaping a DC output. Reference numeral 1C-4 denotes a
counter for counting the output from the Schmitt trnig-
ger circuit 10. A terminal 1 of a counter 1C-4 1s set at H
level in response to the first digit tone signal. A terminal
2 of the counter IC-4 1s set at H level in response to the
second digit tone signal. When the terminal 1 of the
counter IC-4 is set at H level, the first digit (2 in FIG.
1(b)) of a two-digit digital switch 6 is selected. When
the terminal 2 of the counter [C-4 is set at H level, the
second digit (4 in FIG. 1(b)) of the two-digit digital
switch 6 is selected. A terminal 3 of the counter IC-4
selects a code 7. The code 7 corresponds to the symbol
“#” in this embodiment and is generated as a corre-
sponding code from a tri-state buffer. The digital
switches 6 and 7 constitute a key code preset means.
The outputs from the digital switches 6 and 7 are sup-
plied to terminals b of EXOR gates G-2, G-3, G-4 and
G-5. The EXOR gates G-2 to G-3 constitute a 4-bit
comparator means. The comparator means compares
the output from the tone decoder IC-1 with the code
from the code preset means. The user of the remote
control device enters a key code using the digital switch
6 and sends a remote control signal in accordance with
the sequence of the key code. Otherwise, the channel
selection of the VTR and the timer preset operation
cannot be performed. Reference numeral 11 denotes a
delay circuit; and 12, a differentiator. The delay circuit
11 and the differentiator 12 are arranged to detect a
coincidence between the decoder output and the code
when the remote control signal (tone of the pushphone
in this embodiment, as previously described) is stabi-
lized. Reference symbol IC-§ denotes a counter for
performing count-down operation when the channel of
the video tape recorder VTR has been selected and a
corresponding number (e.g., 2 for 3CH) has been set.
Reference numeral 13 denotes a multivibrator for gen-
erating a clock of about 1 Hz which is used as a count-
down clock for the counter IC-5. Reference numeral 14
denotes an audible signal oscillator started in response
to the output from the multivibrator 13. The counter
IC-5 and the multivibrator 13 constitute a circuit for
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supplying an intermittent signal in response to the chan-
nel number designated by the caller.

The operation of the remote control device having
the configuration described above will be described
hereinafter. When a ringing signal is received from the
pushphone TEL-1 to the pushphone TEL-2, the ringing
signal 1s detected by the ringing amplifier 1. The output
from the ringing amplifier 1 causes the flip-flop FF-1 to
be set. A Q output from the flip-flop FF-1 is supplied to
the loop relay Y-1 which is then held operative. A DC
loop 1s formed by the contacts y1-1 and y1-2 through
the primary winding of the line transformer LT, so that
the pushphone TEL-1 is engaged with the pushphone
TEL-2. At the same time, in response to the output from
the flip-flop FF-1, the momentary release detector 2 for
detecting through the delay circuit 3 in a few seconds
whether or not the caller hangs up the pushphone
TEL-1 is set to be operative. The caller enters the key
code (preset when at home) of the digital switch 6 of the
key code preset means. In this embodiment, the caller
sends the remote control signal corresponding to the
first digit number *“2” of “24”. Furthermore, in this
embodiment, since a pushbutton of the pushphone
TEL-1 is used as a key for generating the remote con-
trol signal, the caller first depresses a button “2”. The
tone signal generated by the button “2” is amplified by
the amplifier 4 through the line transformer LT and is
decoded by the tone decoder IC-1. The tone decoder
IC-1 then generates 4-bit binary data from its output
terminals Q0 to Q3. In the case of depressing the button
“2”, the output terminals Q0 to Q3 of the tone decoder
IC-1 are set as follows: QO0=L, Q1=H, Q2=L and
Q3=L. The signals from the output terminals Q0 to Q3
are supplied to terminals a of the EXOR gates G-2, G-3,
G-4 and G-5 (constituting the comparator means) and
to input terminals Q0 to Q3 of each of the latch/decod-
ers 1C-2 and IC-3, respectively. However, the tone
signal corresponding to “2” is supplied to the counter
IC-4 through the amplifier 4, the rectifier/smoothing
circuit 9 and the Schmitt trigger circuit 10, so that the
count of the counter IC-4 is set to be 1. The terminal 1
of the counter IC-4 is set at H level, so that only the first
digit of the digital switch 6 becomes operative. Signals
of H level are not supplied to terminals EN of the
latch/decoders IC-2 and IC-3, and the decoders IC-2
and IC-3 are held inoperative. Therefore, the first digit
code from the digital switch is supplied as 4-bit data to
terminals b of the EXOR gates G-2, G-3, G-4 and G-5.
In this case, the output from the tone decoder IC-1
coincides with the first digit code of the digital switch 6.
Terminals ¢ of the EXOR gates -2, G-3, G-4 and G-5
are set at L level, so that an OR gate G-6 is set at L
level. On the other hand, even if the tone signal is input,
and a one-shot pulse is supplied to a terminal b of an
AND gate G-7 in about 0.2 second through the Schmitt
trigger circuit 10, the delay circuit 11 and the differenti-
ator 12, a terminal a of the AND gate G-7 1s set at L
level during this period. A terminal ¢ of the AND gate
G-7 1s set at L level, so that the flip-flop FF-1 cannot be
reset through an OR gate G-1. As a result, the loop is
held unchanged. However, when a tone representing a
code different from the number preset by the digital
switch 1s received (e.g., when the caller depresses a
pushbutton *“1”), the output terminals of the tone de-
coder 1C-1 are set as follows: Q0=H, Ql=L, Q2=L
and Q3=L. The terminal a of the EXOR gate G-2 1s set
at H level and the terminal b thereof is set at L level, so
that the output terminal ¢ of the EXOR gate G-2 1s set
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6
at H level. The terminals a and b of the EXOR gate G-3
are set at L and H levels, respectively, so that the output
terminal ¢ thereof is set at H level. When the logic
levels of the input signals do not coincide with each
other, and when a one-shot pulse from the differentiator
12 is generated, the terminals a and b of the AND gate
(-7 are simultaneously set at H level, so that the termi-
nal ¢ thereof is set at H level. Therefore, the flip-flop
FF-1 is reset through the terminals a and c of the OR
gate G-1, and the relay Y-1 is turned off to disengage
the loop. As a result, the VTR cannot be remote-con-
trolled to be described later. Therefore, a third party
who does not know the preset number of the digital
switch 6 cannot perform remote control operation of
the VTR. When the caller sends the tone signal corre-
sponding to “2” and then the tone signal corresponding
to “4” as the second digit number of the digital switch
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The terminal 2 of the counter IC-4 is set at H level, so
that the second digit of the digital switch 6 becomes
operative. The code corresponding to the number “4” is
supplied as 4-bit data to terminals b of the EXOR gates
G-2 to G-5. The 4-bit data i1s then compared by this
comparator means with the code from the tone decoder
IC-1. When a coincidence is established by the compar-
ator means, the loop is kept unchanged. When the caller
sends a tone signal corresponding to the symbol “*”,
and a coincidence is established in the same manner as
described above, the loop i1s kept unchanged. The key
code i1s completely deciphered.

Thereafter, the video tape recorder VTR 1s directly
controlled by tones (remote control signals). The fourth
tone signal form the caller is used to select the channel
of the video tape recorder VTR. For example, when the
caller sends a tone signal corresponding to “4”, the
count of the counter IC-4 is set at 4, as has been appar-
ent from the above description. A signal of H level is
supplied to the terminal EN of the latch/decoder 1C-2,
so that the latch/decoder IC-2 is held operative. The
output terminals of the tone decoder IC-1 are set as
follows: Q0=L, Q1=L, Q2=H and Q3=L. These bt
signals are supplied to the input terminals Q0 to Q3 of
the latch/decoder IC-2 which serves as an operation
mode selecting means. Under this condition, when a
signal of H level is supplied to the strobe terminal ST of
the latch/decoder 1C-2 through the delay circuit § in a

delay time of about 0.2 second, the output from the tone
decoder IC-1 is latched by the latch/decoder IC-2 and
is decoded. An output terminal (4) of the latch/decoder
IC-2 is set at H level, thereby setting the channel termi-
nal 6CH corresponding to the channel 6 of the VTR. In
this embodiment, the channel terminals of the VTR are
connected to electronic switches, so that the desired
channel can be easily selected directly in response to a
signal of H level or L level or through transistors. The
channel data are stored in the latches even if the count
of the latch/decoder IC-2 changes. This is also applica-
ble to the latch/decoder 1C-3. When the desired chan-
nel is set, a signal of H level is supplied to a terminal P
of the presettable down counter IC-§ through a differ-
entiator 15 so as to preset the output from the tone
decoder IC-1 in the counter IC-5. Subsequently, the
multivibrator 13 is energized through an output termi-
nal O of the counter IC-5 to generate a signal having a
period of about one second. The output signal from the
multivibrator 13 is supplied to drive the audible signal
oscillator 14. As a result, a discrete audible signal is
produced through the line transformer LT, so that the



Re. 33,369

7

caller can hear the discrete tones. The counter IC-5 is
counted down in response to the output from the multi-
vibrator 13 until the count thereof reaches zero and the
terminal O goes low. In this embodiment, four discrete
tones can be heard by the caller so as to indicate that the

channel terminal 6CH goes high (1.e., channel 6 is se- .

lected and set). When the caller sends the fifth tone
signal, the operating time interval of the VTR can be
set. For example, when the tone signal corresponding to
the number 2’ is sent, the count of the counter IC-41s
set at 5§, so that a terminal 5 of the counter I1C-4 1s set at
H level. The terminal EN of the latch/decoder 1C-3 as
the operation time interval preset means 1s set at H level,
so that the latch/decoder IC-3 is held operative. When
the strobe terminal ST of the latch/decoder is set at L
level through the delay circuit 5, the output corre-
sponding to “2” from the tone decoder IC-1 is latched
by the latch/decoder IC-3. A terminal < <2> > of the
latch/decoder IC-3 is set at H level, so that the second
timer {(e.g., a 30-minute timer) can be set. In this case,
the caller can confirm which timer is set in accordance
with the discrete audible signals. Furthermore, for illus-
trative convenience or by way of simplicity, by sending
the sixth tone signal corresponding to the symbol “*”, a
terminal a of an AND gate G-9 1s set at H level, and a
terminal b of the AND gate G-9 which is coupled to a
terminal 6 of the counter IC-4 is set at H level. There-
fore, the flip-flop FF-2 is set through the AND gate
G-9, thereby releasing the pause mode of the VTR so as
to set the terminal P of the VTR at H level. As a result,
the VTR starts video recording. When this video re-
cording is started, the caller can hear the audio signals
from the earphone terminal EAR through an amplifier
17 and the line transformer L T. Therefore, the caller
can reconfirm that the recorded program is a desired
one.

Subsequently, when the caller finishes a series of

operations and hangs up the pushphone, the momentary
release detector 2 detects a pulse of high level transmit-
ted onto the telephone line. The signal from the momen-
tary release detector 2 is supplied to the flip-flop FF-1
through the terminals a and ¢ of the OR gate G-1, so
that the flip-flop FF-1 is reset and the relay Y-1 is
turned off to open the loop.

On the other hand, in the VTR wherein the timer
circuit is preset, recording continues after the loop is
opened. When the timer is then turned off, the flip-flop
FF-2 is reset through terminals a and ¢ of an OR gate
G-8, and the VTR is stopped through the terminal P.

On the other hand, when the caller wishes to stop the
VTR during the preset operation time interval, the
caller must send the three-digit key code and a tone
signal representing the symbol “#”. An output terminal
(#) of the latch/decoder IC-2 is set at H level, so that
the VTR is stopped through the terminals b and c of the
OR gate G-8.

When the three-digit key code is sent during video
recording after the remote control device is called, the
count of the counter IC-4 is set at 3. A signal of H level
is supplied from an output terminal 3 of the counter
IC-4, so that an electronic switch 18 is turned on. The
amplifier 17 is then energized, so that the caller can
monitor the selected program through the telephone
line. In this case, when the caller hangs up the push-
phone TEL-1, the momentary release detector 2
supplies a signal to the electronic switch 18 which 1s
then turned off. As a result, the monitoring operation

can be automatically stopped.
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FIG. 2 is a circuit diagram of a remote control device
according to a second embodiment of the present inven-
tion. Referring to FIG. 2, reference symbols L1 and L2
denote telephone lines; and LT, a line transformer.
Reference numeral 21 denotes a ringing circuit for de-
tecting a ringing signal. Reference symbol F¥-3 denotes
a flip-flop which is set in response to an output from the
ringing circuit 21 and which is reset by a timer 23 1n a
predetermined time interval (e.g., 30 seconds). Refer-
ence symbol Y-2 denotes a relay driven in response to
an output from the flip-flop FF-3. The relay Y-2 has a
contact y2-1 for forming a loop. The ringing circuit 21,
the flip-flop FF-3, the timer 23 and the relay Y-2 consti-
tute a loop means. Reference numeral 24 denotes a
remote control receiver for detecting a specific remote
control signal sent from a remote location. Reference
symbol FF-4 denotes a flip-flop which is set in response
to an output from the remote control receiver 24. Refer-
ence numeral 26 denotes an analog switch controlled in
response to an output from the flip-flop FF-4. Refer-
ence numeral 27 denotes a tone decoder for decoding
the tone signal from the caller’s pushphone at the re-
mote location. Reference symbol IN denotes an input
terminal; OUT, a 4-bit output terminal; and L, a latch
output terminal which produces a signal of high level
when the tone signal i1s entered at the caller’s push-
phone. Reference numeral 28 denotes a differentiator
for generating a one-shot pulse when the tone signal
from the pushphone stops. Reference symbol I1C-21
denotes a 4-to-16 latch/decoder (e.g., MC14514). When
a terminal ST of the latch/decoder IC-21 1s set at H
level while a code is supplied from the tone decoder 27
to the input terminal IN, the code is latched in the
latch/decoder 1C-21. Thereafter, when a negative pulse
is supplied from the differentiator 28 to the latch/de-
coder IC-21, the latch/decoder IC-21 generates a signal
of H level while the negative pulse is applied to any one
of output terminals (0),(1), . . . , (9),(#) and (*) of the
latch/decoder 1C-21. Reference symbols SD0 to SD8
denote solenoids driven by the corresponding outputs
from the latch/decoder 1C-21. For example, when the
solenoid SD1 is driven, a button corresponding to chan-
nel 1 (CH1) of the VTR is depressed. In the second
embodiment, the latch/decoder I1C-21 and the solenoids
SDO to SDS8 constitute an operation mode selecting
means of the electric apparatus. Reference numeral 29
denotes a 3-second delay circuit for generating a signal
of high level when three consecutive codes (0) are sup-
plied from the pushphone at the remote location. Refer-
ence numeral 30 denotes a 30-minute timer for generat-
ing a pulse of H level at intervals of 30 minutes. Refer-
ence symbol R denotes a reset terminal for resetting the
timer to the start time. Reference numeral 31 denotes a
VTR start time preset means which comprises an up
counter IC-22 and a presettable down counter 1C-23.
Reference numeral 32 denotes an operation time inter-
val preset means which comprises an up counter 1C-24
and a presettable down counter 1C-28. Reference sym-
bol FF-8 denotes a flip-flop which is set when the preset
time of the start time preset means occurs. Reference
symbol Y-3 denotes a relay driven in response to an
output from the flip-flop FF-§. The relay Y-3 has a
contact y3-1 for driving the VTR. Reference numeral
33 denotes a VTR. Reference symbol SW1 denotes a
power switch. When the power switch SW1 is set at the
OFF position, power is withdrawn from a starting cir-
cuit 33-2 of the VTR. However, when the power switch
SW1 is set at the ON position, the VTR is energized.
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When the power switch SW1 is set at the TIMER posi-
tion and when a signal of H level is supplied to the
TIMER contact through the contact y3-1 during OFF
time of a built-in timer 3301, the VTR is energized.

In the remote control device having the configura-
tion described above, when a ringing signal is supplied
to the telephone lines 1.1 and 1.2, the flip-flop FF-3 is set
In response to the output from the ringing circuit 21.
The relay Y-3 which serves as a load is held operative,
so that a loop is formed through the contact y2-1 and
hence the caller can communicate with the remote con-
trol device. At the same time, an automatic telephone
answering apparatus 22 18 started in response to the
output from the flip-flop FF-3 to operate its reproduc-
ing and recording function of outgoing and incoming
messages. When the caller is an unspecified party, after
the caller hears a usnal outgoing message, if necessary,
the caller records his messages on the automatic tele-
phone answering apparatus 22, making it very conve-
nient to use this apparatus with domestic telephone
lines. However, when the caller is the subscriber and
possessor of the VTR, he can perform channel selection
and time preset operation of the VTR in the following
manner. When the automatic telephone answering ap-
paratus 22 is set in the recording mode, a specific re-
mote control signal is sent thereto. The remote control
signal 1s detected by the remote control receiver 24
through the line transformer L'T. The output from the
remote control receiver 24 is supplied to the flip-flop
FF-4 which is then set. Upon setting operation of the
flip-flop FF-4, the analog switch 26 is turned on. In this
condition, when the subscriber wishes to select channel
4 of the VTR 33, he depresses a button “4” of the push-
phone (not shown). In this case, the tone signal gener-
ated upon depression of the button “4” is decoded by
the tone decoder 27 through the line transformer LT, an
amplifier 25 and the analog switch 26. The tone decoder
27 generates 4-bit code data from its output terminal
OUT. When this code data becomes stable without
chattering caused by depression of the button of the
pushphone, the terminal L is set at H level. The signal of
high level from the terminal L is supplied to the termi-
nal ST, so that the code applied to the input terminal IN
of the latch/decoder 1C-21 is latched by the latch/de-
coder IC-21. Thereafter, when the caller releases the
button of the pushphone and then the terminal L of the
tone decoder 27 goes from H level to L level, the differ-
entiator 28 generates a negative pulse for, for example,
about 0.1 second. The output prohibition of the
latch/decoder 1C-21 is released for 0.1 second through
the terminal INH of the latch/decoder IC-21. In the
above embodiment, the terminal (4) of the latch/de-
coder IC-21 is set at H level, so that the solenoid SD4 is
in operation during this interval. The solenoid SD4
depresses the button of channel 4 of the VIR 33,
thereby selecting channel 4. The operation will be de-
scribed wherein video recording is started after one
hour for a two hour interval and the VTR is then turned
off. For this purpose, when the caller depresses the
button “#” of the pushphone (not shown), the output
terminal (#) of the latch/decoder IC-21 is set at H level
for 0.1 second. An output from the output terminal (#)
is used to set the flip-flop FF-6 through terminals a and
c of an OR gate G-23. A 30-minute timer 30, the count-
ers 1C-22, 1C-23, 1C-24 and 1C-25 of the start time inter-
val preset means 31 and the operation time interval
preset means 32 are disabled and the reset state of the
flip-flop FF-§ is released. Furthermore, an output from
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the output terminal (#) of the latch/decoder 1C-21 is
applied to a clock terminal CK of the up counter 1C-22,
so that the count of the up counter IC-22 is set at 1.
When the caller depresses the button “#"” and releases
it, the count of the up counter IC-22 is set at 2. The
count signal from the up counter IC-22 is supplied to the
presettable counter IC-23. Subsequently, when the cal-
ler consecutively depresses the button “*” four times, as
has been apparent from the above description, the count
of the up counter IC-24 of the operation time interval
preset means 32 becomes 4. This count i1s preset 1in a
presettable down counter 1C-235.

As described above, when the caller finishes channel
selection and operations for the respective preset
means, and hangs up the pushphone, the timer 23
supplies a reset pulse to the flip-flop FF-3 in a predeter-
mined time interval. The signal from the flip-flop FF-3
is used to turn off the relay Y-2 to open the loop. On the
other hand, the count of the down counter 1C-23 of the
start time preset means 31 18 set at “2” and the count of
the down counter IC-25 of the operation time interval
preset means 32 is set at “4”’. However, the 30-minute
timer 30 generates a pulse at intervals of 30 minutes.
When the 30-minute timer 30 generates the first pulse,
the count “2” of the down counter 1C-23 is decreased
from 2 to one. When the 30-minute timer 30 generates
the second pulse, the count of the down counter 1C-23
becomes zero. In this case, the terminal O of the down
counter IC-23 is set at H level. An output of high level
from the terminal O is supplied to set the flip-flop FF-5,
so that the relay Y-3 serving as a load is held operative.
Video recording is thus performed through the contact
y3-1 of the relay Y-3. In particular, a television program
on channel 4 of the VTR 33 is recorded in the VTR 33.
Furthermore when the flip-flop FF-5 is set, a terminal b
of an AND gate G22 1s set at H level, so that the next
pulse is supplied from the 30-minute timer 30 to the
clock terminal CK of the down counter 1C-25 through
the AND gate G-22. In the above description, the count
of the down counter I1C-25 becomes zero in response to
four pulses from the 30-minute timer 30 in two hours.
The terminal O of the down counter IC-25 is set at H
level, so that the flip-flop FF-6 is reset. The signal from
the flip-flop FF-6 is supplied to the counters I1C-22 to
IC-2$ and the flip-flop FF-5 so as to reset these compo-
nents. The relay Y-3 is then turned off and the contact
y3-1 is opened, thereby stopping video recording of the
VTR 33. Unlike the above description, if the caller
wishes to immediately start recording and stop it in a
predetermined time, the caller must depress and release
the button “*” a predetermined number of times. Since
the count of the down counter 1C-23 of the start time
preset means 31 is set at zero, the flip-flop FF-§ is imme-
diately set, and the relay Y-3 is driven.

FIG. 3 is a circuit diagram showing the main part of
a remote control device according to a third embodi-
ment of the present invention. Only the part which
differs from the corresponding part of the device shown
in FIG. 3 is illustrated in FIG. 3, and the part similar to
or the same as the corresponding part of the device
shown in FIG. 3 is omitted. Unlike the second embodi-
ment wherein the remote control receiver 24 is oper-
ated in response to the specific remote control signal
from the remote control signal oscillator 24 so as to
select a desired operation mode of the VTR, the remote
control apparatus shown in FIG. 3 1s arranged such that
the desired operation mode 1s selected in accordance
with the way of ringing the bell of the pushphone. The
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circuit which corresponding to the difference between
the remote control devices shown in FIGS. 2 and 3 is
illustrated in FIG. 3. |

The same reference numerals used in FIG. 2 denote
the same parts in FIG. 3. Reference numeral 35 denotes
a first time constant circuit which is charged in response
to the first ringing signal and which is discharged until
the next ringing signal is supplied thereto. The first time
constant circuit 35 repeats the charge/discharge opera-
tion while the ringing signals are supplied thereto. Ref-
erence numeral 36 denotes a second time constant cir-
cuit which is charged in response to three ringing sig-
nals. Reference numeral 37 denotes a third time con-
stant circuit which is charged in response to the first
ringing signal and which is discharged in three seconds
after the corresponding ringing signal is stopped. Refer-
ence numeral 38 denotes a fourth time constant circuit
which is charged in response to the first ringing signal
and which is discharged in about 15 seconds after the
ringing signal is stopped. Reference symbols FF-7 and
FF-8 denote D flip-flops, respectively.

In the remote control device according to the third
embodiment of the present invention, when a call 1s
received, the first time constant circuit 35 1s charged in
response to the first ringing signal. An output from the
first time constant circuit 35 is supplied to the third and
fourth time constant circuits 37 and 38 respectively
through inverters G-31 and G-35, so that the third and
fourth time constant circuits 37 and 38 are charged.
Under this condition, the caller hangs up the pushphone
when he hears a ringing back tone once. In a penod
from 3 to 15 seconds from this, the third time constant
circuit 37 is discharged, a terminal a of an AND gate
G-37 is set at H level through a buffer G-36. When the
fourth time constant circuit 38 is charged once, a charge
is retained in the fourth time constant circuit for 15
seconds. A terminal b of the AND gate G-37 is set at H
level, so that a terminal ¢ thereof is set at H level. The
flip-flop FF-8 is inverted to the set state through a ter-
minal ¢ thereof (since a terminal D is already set at H
level). A terminal D of the flip-flop FF-7 is set at H
level. In this state, when the caller calls the remote
control device again, the second time constant circuit
36 is charged in response to three ringing signals, so that
a terminal ¢ of the flip-flop FF-7 is set at H level
through an inverter G-33. The flip-flop FF-7 is thus
inverted to the set state, so that an analog switch 26
which is the same as that in FIG. 2 is turned on. The
analog switch 26 supplies the tone signal from the push-
phone to a tone decoder 27. As a result, the desired
channel of the VTR 33 is selected and the start time and
the operation time interval of the VTR 33 can be preset.

I claim:

1. An electric apparatus, connected to a telephone
circuit and incorporating means for operation of the
electric apparatus in response to reception of a code
over the telephone line consisting of *“‘dialed” or “push
button-entered” numbers, said means comprising: loop
means for automatically engaging a telephone set with
the telephone circuit by detecting a ringing signal from
the telephone set; an electric apparatus having a plural-
ity of operation modes to be selected; a tone decoder for
converting a remote control signal transmitted through
the telephone circuit to a code after a loop is formed by
said loop means; key code preset means; comparator
means for comparing a key code preset by said key code
preset means and the key code supplied by the remote
control signal and converted by said tone decoder;
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means for disengaging the loop engaged by said loop
means in accordance with a noncoincidence signal from
said comparator means; selecting means for selecting a
desired operation mode of said electric apparatus in
accordance with an output from said tone decoder;
operation time interval preset means for presetting an
operation time interval of said electric apparatus in
accordance with the output from said tone decoder; a
counter for setting an output for selecting the operation
mode and/or the operation time interval of said electric
apparatus from said tone decoder; pulse generating
means for generating pulses the number of which corre-
sponds to a count set in said counter; and audible signal
oscillating means for transmitting an audible signal onto
the telephone circuit in response to an cutput from said
pulse generating means.

2. An electric apparatus according to claim 1,
wherein said electric apparatus comprises a video tape
recorder.

3. An electric apparatus according to claim 1,
wherein the remote control signal is a signal generated
upon depression of a button or a pushphone.

4. An electric apparatus according to claim 3,
wherein the remote control signal for selecting the
operation mode of said electric apparatus and the re-
mote control signal for presetting the operation time
interval thereof are signals generated by numeric but-
tons of said pushphone.

5. An electric apparatus, connected to a telephone
circuit and incorporating means for operation of the
electric apparatus in response to reception of a code
over the telephone line consisting of “dialed” or “push
button-entered” numbers, said means comprising: loop
means for automatically engaging a telephone set with
the telephone circuit by detecting a ringing signal of the
telephone set; a tone decoder for converting to a code a
remote control signal generated by various buttons of a
pushphone and transmitted through the telephone cir-
cuit after a loop is formed by said loop means; selecting
means for selecting a desired operation mode of said
electric apparatus in accordance with an output from
said tone decoder corresponding t0 a remote control
signal generated by numeric buttons of said pushphone;
start time preset means for presetting a start time of said
electric apparatus in accordance with the number of
outputs generated by said tone decoder which corre-
spond to a remote control signal generated by a specific
button other than the numeric buttons of said push-
phone; and operation time interval preset means for
presetting the operation time interval after the start time
of said electric apparatus in accordance with the num-
ber of outputs generated from said tone decoder which
correspond to a remote control signal generated by a
button other than the numeric buttons and the specific
button of said pushphone.

6. An electric apparatus according to claim 3§,
wherein said tone decoder is enabled when a specific
remote control signal is supplied thereto.

7. An electric apparatus according to claim 3,
wherein said electric apparatus comprises a video tape
recorder.

8. An electric apparatus according to claim 3§,

-wherein an automatic telephone answering apparatus is

connected to said remote control device, and a remote
control operation of said electric apparatus is recorded
on an incoming tape of said automatic telephone an-
sWering apparatus.
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9. An electric apparatus comprising: a remote control
device; a tone decoder for converting to a code a remote
control signal generated by various buttons of the remote
control device; selecting means for selecting a desired oper-
ation mode of said electric apparatus in accordance with an
output from said tone decoder corresponding to a remote
control signal generated by numeric buttons of said remote
control device; start time preset means for presetting a
future start time of said electric apparatus in accordance
with the number of outputs generated by said tone decoder
which correspond to a remote control signal generated by a
specific button (e.g., “‘#") other than the numeric buttons
of said remote control device (e.g., each pressing of the
specific button corresponds to thirty minutes); and opera-
tion time duration preset means for presetting the operation
time duration after the start time of said electric apparatus
in accordance with the number of outputs generated from
said tone decoder which correspond to a remote control
signal generated by a further button (e.g., *‘™’) other than
the numeric buttons and the specific button of said remote
control device (e.g., each pressing of the further button
corresponds to a thirty minutes duration).

10. The apparatus of claim 2, including means for cou-
pling audio sounds generated by said electric apparatus on
said telephone circuit so that a caller can hear the audio
sounds to confirm that a program being recorded by said
electric apparatus is a desired one.

11. The apparatus of claim 7, including means for cou-
pling audio sounds generated by said electric apparatus on
said telephone circuit so that a caller can hear the audio
sounds to confirm that a program being recorded by said
electric apparatus is a desired one.

12. The apparatus of claim 9, wherein said electric appa-
ratus comprises a VTR, including means for transmitting
audio sounds generated by said VTR to a remote location
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to enable a user at said remote location to detect the audio
sounds to confirm that a program being recorded by said
VTR is a desired one.

13. A system for controlling the operation of a video tape
recorder (VTR) by remote control over a telephone line,
comprising.

means for connecting the VIR to a telephone circuit
including the telephone line;

loop means for automatically engaging a telephone set
with the telephone circuit by detecting a ringing sig-
nal;

means for prestoring control codes;

a decoder for converting a remote control signal trans-
mitted by a caller through the telephone circuit to a
code after a loop is formed by said loop means;

means for comparing said code from said decoder to said
control codes to select a particular operation of said
VTR including a recording operation;

means for controlling said VIR in accordance with said
particular operation; and

means for coupling audio sounds generated by said VTR
on said telephone circuit so that a caller can hear the
audio sounds to confirm that a television program
being recorded by said VTR is a desired program.

14. The system of claim 13, wherein said coupling means
includes transformer means for coupling said audio sounds
from said VTR to said telephone line.

15. The system of claim 14, wherein said VTR includes
an earphone terminal and said coupling means further
includes means for amplifying electrical signals generated
by said VTR at said earphone terminal to form amplified
electrical signals and a line transformer for applying said

amplified electrical signals to said telephone line.
» £ * = *
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