The present invention relates to an automatic tEIeQZ&éﬁZEEL devi ce.
In the conventional tel ephone answering device, gﬁéggfays back
L plurality of nessages received frork customers in his absence, renotely
foma renote |ocation or.,manual ly at hone, it is,the current practice to
pt’ay back the tape wholly from the beginning p05|t|on and thereafter to
set the device to 10 the standby node. There is no proper neans in case
the user is going to play back the | ast one or two nmessages properly.
According to the prior art, in case the user wants to play back the |ast or
second-to-| ast nessage 15 properly fromthe starting position thereof,
there is no neans but to rewind the tape at first and stop it at a
reasonabl e position for reproduction by guessing. If not stopped, the tape
is rewound to its beginning position so that the nessage nay be reproduced
20 sequentially fromthe beginning. In this came, therefore, if
dozens of nessages are rg&ePLOE ) wasted, to play back is
required. This is a prok s \vent i onal tel ephone
answering device. 2- The present i nvention seeks to provide a nore

convenient machine as is set out in claiml1 or claim2 of the clains of
this specification. An exanple of the invention wll now be described 5

with reference to the acconpanying draw ngs in which:

The present invention relates to an automatic
telephone answering device. '
In the conventional telephone answering device,

5 when a user plays back a plurality of messages received
from customexs in his absence, remotely from a remote
location or manually at home, it is the current
practice to play back the tape wholly from the
beginning position and thereafter to set the device to

10 the standby mode. There is no proper means in case the
user is going to play back the last one or two messages
properly.

According to the prior art, in case the user wants

to play back the last or second-to-last message

15 properly from the starting position thereof, there is

U no means but to rewind the tape at first and stop it at
& reasonable position for reproduction by guessing. If

not stopped, the tapa is rewound to its beginning
position so that the messages may be reproduced

20 sequentially from the Dbeginning. In this case,
therefore, i1f dozens of messages are recorded, a long

time, some wasted, to play back is required. This is a
prnhlam {nharent in the convantional telephone

answering device.



Fig. 1is a bI ock di agr am showi ng t he enbodi nent of ithe: present im)éntion;
Figs. 2, 3 and 5 are flow charts show ng operation+of the i-nvention’ and 10

Fig. 4 is an explanatory diagram of the invention. An enbodi ment of the =
present invention will be described in the following in connection with (),
its specific structure and operations. In Fig. it reference letters L1 and ™™
L2 designate 15 telephone lines; letters LT designate a |ine

transforner; and nuneral 1 designates a one-chip m croprocessor (CPU)
which is conposed of a ROM (i.e., Read Only Menory) having a stored program
and a RAM (i.e., Random Access Menory) for storing the tape 20 positions
when each of a nunber of incom ng nmessages 3(ICM is to be started and
stopped as- described | ater. Mreover, characters I-1 and |-2 designate

i nput ports; characters 0-1, 0-2 and O-3gdesignate output ports; characters
I/0-1 designate a bidirectional input/output 5 port; and letters [INT

designate an interruption termnal. Letters COUNT designate a count
i nput termnal which is connected with -a counter built in the CPU, for
counting pulses for storing a | ater-described tape position. 10 On

t he ot her hand, characters Y-1 is a tel ephone Iine engaging relay and Y-2
Is a recording and pl ayback swtching relay, which are connected wth

the aforenmentioned output ports.  Letters BAT designate a
The present invention seeks to provide a more

convenient machine as is set out i-r_1 claim 1 or claim 2
of the claims of this specification. -

An example of the invention will now be described
5 with reference to the accompanying drawings in which: ' —

Fig, 1 is a blook d:l.agram showinq the embodiment
of the present invention; -
' Figs. 2, 3 and 5 are flow charts showing operation
of the invention; and
10 Fig. 4 is an explanatory diagram of the invention.

An embodiment of the present invention will be o
described in the following in connection ‘with its
speoifio st.ructure and oparations._ '

In Fig. 1: reference letters Ll and L2 designate

15 telephone lines; letters LT designate a 1line
transformer; and numeral 1 designates a one-chip
m.i.croprooessor (CPU) which is composed of a ROM (i.e.,
Read Only Memo:y) having a atored program and & RAM
(i.e., Random Access Nemory) for storing the tape

20 positions when each of a number of incoming messages



backup battery for backing up the RAM when the serw ce 15 " is

interrupted. Nuneral 2 designates % Keyboard which is equi pped with a.
Lurality of keys such as a key for "setting the present device in an
g.ulomatlc answering and record| ng node (hereinafter referred to as an "AUTO
key"), a key for rew nding an I ncom ng message (I CM::20 tape 10
(hereinafter referred to as "REWkey"), a key for reproduci ng the I CMtape
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isi®  well Pfoviie PERRY Jhendnd chaxaatenfouk-1 Nbfledaltekephen@nates a -
light enm)ihien@ndagdfg( k6Phy and yuERla hYediasdigiptam pXliyeackich is
- switching relay, which are connected with the
\‘_/ aforementioned output ports. Letters BAT designate a
backup battery for backing up the RAM when the service
15 is interrupted. Numeral 2 designates a keyboard which
is equipped with a plurality of keys such as a key for
setting the present device in an automatic anawering
and recording mode (hereinafter referred to as an "AUTO
kay"), a koy for rewinding an {ncoming message (ICM)
20 tape 10 (hereinafter referred to as °REW key"), a key
for reproducing the ICM tape (10) (hereinafter referred

to as a "PLAY kev"), or kevs for other operations.
Numeral 3 designates a NOR gate through which the

) aforementioned CPU is interrupted when one key of the
(25 keyboard is depressed., Numeral. 4 designates a line
monitor circuit for detecting a ringing signal coming

in the aforementioned telephone lines and the voltage
change of the telephone 1lines when a calling pafcty
hooks on a handset (although not shown). Numeral 5

30 designates an OGM sending section sending out an
outgoing message (OGM) xrecorded in a solid memory.
Numexrals 6 to 8 designate amplifiers; numeral 9
designates a loudspeaker; numeral 10 designates an ICM

tape for recording the ICMs from the calling party;




rotatabl e in accordance with novenent of the | CM tape 10. This disc 13 is
formed wth: slots, as shown, so 10 th'it the optical beamcomng from
the LED 12 reaches a photo-transistor hrough the slots. As a result,

the optical beamis introduced as intermittent pulses while the ICMtape T
I's running, into the count input termnal COUNT of the CPU so that the ‘\ﬁ

known tape 15 position is determ ned according to the nunber of the

pul ses. Thus, aII d i.C La t o' qy | ded. Nex t he
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- the optical beam is introduced, as intermittent pulses -
while the ICM tape is running; into the count input v/
terminal COUNT of the CPU 8o that the known tapse

15 position is:determinad according to the number of the S
pul.ses. Thus, a so-callea "electronic tape counter" is’
provided. '

Next, the operations-- in the‘ -automatic.gans.werinq

and recording mode will be deecribed with reference to

20 the flow chart of Fig. 2 when the AUTO key (although
not shown) of the keyboard 2 is depressed. At Step S1,
the ring_ihg signals coming in from the telephone lines
L1l and L2 are checked at all times through the line
monitor circuit 4. If a ringing signal comes in, the

25 output of the line monitozr circuit 4 is detected by the
program throth'-' the input - 'pprt I-1. - If YES, the
routine advances to subsequent Step §2. At this Step,
the relay Y-1 is retained ON throu’gh ‘the output port O~
1 to engage th_é' telephone linea through its contact yl-

30 1. Then, the ringing signal is stopped to establish
the off-hook mode. The OGM sending section 5 is
started in response to a command from the input/output
port I/0O~1 so that the OGM recorded in advance is sent
out (at Step S3) to the telephone lines through the



at Step S5 through the out put port 0- 3 and a tran5|stor Ql SO that

novenent of the ICM tape 10 is stargéd in 5 the recordi ng node by

wel | - known neans. Sinultaneously, at Step S6, the start position of the ICM
Lgpe 10 is stored in the RAM of the CPU. Since novenent is ordinarily
‘started fromthe beginning position of the tape, the first start position
Is stored in the RAMO 10 o at a value "0", as shown in Fig. 4. During
this run Yfné herasdfénner 107, noL€ohe, ende off snh"ét'ﬁemaigesoSOthbat t he
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nessage ajib theM3fape YO, URogbovbe,Sthel disd tidrotatée sobthatent nessage
B I e
escrl bedthe tdisefearemantinudusly counted by the counter in the
CPU 1, as described hereinbefore. . At Step S§7, the
15  recording end is determined if the onhook by which the
calling party hooks on the handset is detected through
the line monitor circuit 4, and movement of the ICM
tape 10 is stopped (at Step 88). The tape position at
this time is stored as the aforementioned pulse number
20 in the RAM (e.g., at 256) in the RAM-l in the case of
the first incoming message ICM-1. At Step 810, the
engaging of the telephone lines is then released to
restore the standby mode of the Step Sl.
- The operations described above are repeated, and

L as the memory RAM is stored within the individual start
positions and stop positions of the incoming messages

ICM=-=1 to ICM-4, for example, as shown in Fig. 4. Here,

the memory can be commonly shared because the value of

the stop poeition of the precedent message and the

30 value of the start position of the subseguent message
are equal, ' :

‘Next, the operations of reproducing the incominq

‘messages recorded, as described above, and rewinding a

portion of them will be described with reference to the




flow charts of Figs. 3 and 4. For these operations, the PLAY key or REW
"key of the keyboard of Fig. 1 is depressé&. , The automatic tel ephone

answering device of recent years has its Vperations sinplified such that 5
the ICMtape is rewound to the starting point (or the incom ng nessages
unheard) wi thout depressing the rew nding key, if a key corresponding to

ithe PLAY key is depressed, thereby to switch the operations
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Fig. 3 uses the same moans. If the aforementioned PLAY
key is depressed , the -program calls the subroutine
Bhown in the flow chart of Fig. 3. ° ' : -
15 At Step 8§20, the REW key - counter for storing the o
nurber of depr3551ons of the REW key 'in the keyboard 2
of Fig. 1 is cleared. This - REW key counter will be
described ‘in detail with reterence to- Fig. 5. At Step
821, rewinqu of the ICM tape ‘10 ‘recorded with - ‘the
20 incoming messages is started by. known means. It is
assumed that the maximum of the aforementwned tape

counter is at "1080", as shown in: Flg. 4. When the
counted value is reduced (at Step 822) by rewinding to

"0* at the start of the ICM. tape 10,. rewinding is

25 switched to reproduction (at. Step 23) by known means.

During. reproduction, the wvalus of the tape. counter is

gradually increased from the value "0" 4in accordance

with movement of the ICK. tape 10 until it reaches (at

Step 824) the maximum stored in the memory RAM, i.e.,

30  the value "1080" shown in Fig. 4. Then, movement of

this ICM tape is stopped (at Step S25) to release the
reproduction mode. S :

In the atorementioned reproduction of the ICM tape

10, the aforemgntioned. REW key is depressed’ one time 8o



30 the val ue "1080" shown in Fig. 4 Then nmovenent ‘of this ICMtape is
stopped (at Step S25) to rel ease thewyeproduction node. In the
atorenentioned reproduction of the I1CMtape 10, the aforenenti oned REW key

s/ depressed one tinme so 7 as to playback the incom ng nmessage being
pl ayed back once nore fromthe begi nning. The interruption is generated
by the depression to call the subroutine shown in Fig. 5. 5 At Step

'S30, noveaBntoofplaybddi thyc inconmingpmessagst Ppifigl pliayed bherked
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af orgnment i oned_  REW key unter is incr ted by +1. .Since this counter
was Tl eared atBEhatRBr 'nd“‘éf%’ﬁo??ﬁ{l?aggyy tape, 4, Bvapped s Step
s§4, hi tdim-.155tept esBdd wis hdrs orcrmulcbue whéthe rat  irott lme H | evel g
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subsequent Stap 5§33, At this Step 833, the value of

,' the aforementioned REW Key counter is incremented by

/ +1, = 8ince this counter was cleared at the foregoing

Step 820, it takes the value "1". At Step 834, it is

15 tested whether or not the INT terminal is at the H

level. If the depression of the REW key is releaéed,.

the INT terminal is returned to the H level so that the

Step S34 is YES to return the subroutine to the Step

§31. 1f a time of 0.5 sec elapses at Step 832 without

20 depressing the REW key again, the subroutine advances

to Step $35. 1If, at this Step 835, the value of the

tape counter when the REW key is depreséed to stop the

ICM tape is at "500", for example, it is revealed by

retrieving the content of the memory RAM that the

- 25 incoming message having been played back is the second

ICM-2. At Step $36, rewinding of the ICM ‘tape is

started to the counted value (i'.e., the start posi't:ion

of the incoming message decremented by 1 £from the
number of depressions of the REW key) of the REW key.

30 If the tape .position at present is at "500" of the
value of the tape counter and if the number of
depression of the REW key is 1, the ICM tape 10 is
rewound, according to the content of tha RAM of Pig. 4,
to the start position "256", i.e., from the value *500*



retrieving the content of the menory RAM that the 25 I ncom ng nessage
havi ng been pl ayed back is the second | 2. At Step S36, rew nding of
the ICMtape is started to the counted val ue (| e., the start position of e
the i ncom ng nmessage decrenented by 1 fromthe nunber of depressions of the{
REW key) of the REWkey. 30 If the tape position at present is at "500"

of the value of the tape counter and if the nunber of depression of the REW
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above, the cowntei Eﬁat the ﬁﬁgoﬂ!h? iMg@%\/\?keytﬂlg’: ' at tﬁfﬁgt ep S36.
Then, the ICl\h‘%pﬁeY'Q“PQ\ABGHg F-PBmthe start position of the incom ng
message further derneroudeedths  KEW i k@y: idedapeebepds thep on@e E&t the

' f d
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necessak. ex%%‘é&vefdbbse&%ke&alim@td@'d att thoy Step BBGOmMtThen,
reproducti on m‘:ﬁcualth%@% WIwolH e b e f Lewr%hy&mﬁ&%?%éy

rew ndin the tape,to t
g gming message furthar decremented by -1, i.e., the

etart position "0" of the ICM-1 of Fig. 4, and

reproduction is accomplished again from that position.
15 In case the REW key is depressed more often than

necessary, exceasive depression can be coped with by

the automatic reproduction which, althongh not shown in

the flow chart, is caused by rew.mding the tape to the

beginning posltion of the ICM tape based on the number
20 of the incoming messages reco:ded.

Incidentally, it ie nacessary from the relation to
the aforementioned Step 832 that depresslons of the REW
key of two or more times be accomplished w;thout an
interruption of O 5 sec. or longerc '

25 As has been ‘described hereinbe"fore,' the 'pres'ent'
invention is dlf.ferent f.rom the prior art in which the
tape is blindly rewound and stopped for reproducing the
second-to-last ox third-to-last message properly and‘
promptly in case the autometic telephone answering

30 devlce of the prior art is recorded with dozens of
messages and held in the standby state. Accordlng to'
the present 1nvent10n, on the contrary, proper
reproductlon and retrieval can be accomplished by'
depressing the button two times, ‘when the second-to-



beg| nni ng positi on of the ICIVItape based. on the nunber 20 of the
i ncom ng messages recorded. lncidentglly, it.js necessary fromthe relation
to the aforenmentioned Step S32 t hat epressions of the REWkey of two or
i.gg_re times be acconplished without an interruption of 0.5 sec. or |onger.

' As has been descri bed herei nbefore, the present invention is
different fromthe prior art in whith the tape is blindly rewound and
stopped flast epuvslalqengetbe bachmh:uq Iafmi by ddprebging alie nesmage

- properly r a e r
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heard. Thus, Abeheugheat ¢6m1nogrﬁrm&s anvod\memomwcbeénrre so that
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CLAI M5 1. A ielebho@e answering machi ne conpri sing ngg@s:to‘fecofd a
pl-urality of incomi ng nessages on a tape, neans to rewind the tape, - neans
to pl,ay back the nessages from the tape, neans toTesetthe mactime to a o,

receiving node after playback, and a button resp ' I\ nunber i;g
of* operations to cause the rewi nd neans after sai ﬁmm‘mﬂnﬂumnm i
operations to wind the tape back over a length of enly enl ast sai d given
nunber of recorded nessages. 2. A tel ephone answering machi ne conpri sing
means to record a plurality of incom ng nessages on a tape, neans to rew nd
the tape, neans to play back the nessagesifpomthe tape, neans to reset the
machine to a receiving node after playback, neans for storing the start
positions of incom ng nessages recorded on said tape, and a button

-responsive to a given nunber of operatigQ ) cause the rew nd nmeans after
said given nunber of operations to mﬁndﬁEﬁE@E@pe back over a length of only
the | ast said given nunber of recorded nessages by counting the said given

el ephone. anevd? | ng RachosEielidantiiet iny fecllid Loupiliog hoans, £p

with referengecorgdoa piweabitynpbiriincequinguiesgages on a tape, means
to rewind the tape, means to play back the messages from
the tape, means to reset the machine to a receiving mode
after playback, and a button responsive to a given
number of operations to cause the rewind means after
said given number of operations to wind the tape back o
over a length of only the last said given number of
recorded messages.

2. A telephone answering machine comprising means to
record a plurality of incoming messages on a tape, méans'
to rewind the tape, means to play back the messages from
the tape, means to reset the machine to a receiving mode
‘after playback, means for storing the start positions of
incoming messages recorded on said tape, and a button
responsive to a given number bf operations to cause the
rewind means after said given number of operations to
wind the tape back ovér_a length of only fhe last said -Q_)
given number of recorded messages by counting the said
given number of start positions through which the tape
is rewound.

3. A telephone answering machine sﬁbstantially as
hereinbefore described with reference to the
accompanying drawings.




