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TITLE OF THE I'IWEN'PT)O\I TELEPHONE TERM NAL DEVI CE W TH MEANS M@9zo s
DETECTI NG ABANDONVENT OF CALL, AND APARATUS FOR AND METHOD OF RECEI VI NG
RI NG NG SI GNALS . BACKGROUND OF THE | NVENTI O\
The oresent invention is an inprovenent of Japanese Patent No. 1107913

-(Nunber of Exam ned Application Published: S56-4951) invented by the sane
f:appl lcant, and relates to p{ﬁ(ﬁgs&i Pk I'&&ﬁmﬁ el ephone

i} TELEPHONE TERMINAL DEVICE WITH MEANS FOR DETECTING ABANDONMENT QF

f

CALL, AND APPARATUS FOR AND METHOD OF RECEIVING RINGING SIGNALS

BACKGROUND OF THE INVENTION

The present invention is an improvement of Japanese Patent No.
1107913 (Number of Examined Application Published: 556-495]) invented
by the same applicant, and relates to processing in a telephone
terminal device which takes place when a caller hangs up before the
device is activated. ,

For example, the telephone terminal device .which was disclosed in
the above-mentioned Japanese patent occasionally would not be
activated after a predetermined number of ringing signals. The latter
.arose due to an unstable state of the telephone line resulting from
abandonment of a call before engagement of the telephone line, which
caused a malfunction of the so-called "toll saver” function. It may
be recalled that with the toll saver function, if no messages have
been recorded on the device, it is activated after four rings. If at
least one message has been recorded, it is activated after two rings.

Even thbugh the probability of  such a malfunction is low, it can
nof be ignored. Therefore, the present invention is designed to
prevent such a malfunction from ever occurring. Specifically, the
present invention is directed to provide a means for activating a
telephone terminal device in response to a predetermined number of
ringing signals even if a new ringing signal arrives immediately after

a previous call that was abandoned during ringing. N

. SUMMARY OF THE INVENTION

Unlike conventional devices which determine whether a call was
abandoned before engagement of the telephope line by detecting
discontinuatioﬁ-of ringing Signals, the preSent\invengion achieves its
objective not only by detecting such a discéﬁtinuaﬁion but also by
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pe?ninél devi a@*<SMwach t akes pl ace when a caller hangs up before the device
5 20ti Vatadocring o crbBfe SEAMEse LHCriCtoRAR Ugid] nal device which was
disclosed in  the ‘above-mentioned Japanese patent occasionally would
not e actiimthe mrktert annaden.cpaiatddy minbelerbene Aing)i(R§ wilgped)s. The
latter  afose due to an unstabl of . 1€ 1t ElEPLONE 1dREd ESUILIT NG
from abandoh snr,[an(c)lgy am%&z;el Iotfbgf gﬁgépghgzg%nr%%?aloget E%a@t el egho%eell%l r?e, whi ch
caused a ndmbbyGlebfs. Ofif tdhe polacidy €l thieotdlepbuer lidain€térmhe violtagey  be
recalled that with the toll saver fqnctupn i f no gess ges haye l1been
recorded ofiepRe gewtitdng| {frpe gatlarafefPaPieRHyP ricr"i‘g1 . mafghes the oast

one Messags,jBasPeRNcH 65HQr FeRbrizbd, SchaCthMatiad] abd efudgw® fd N@Se been  Even
t hough the probability of such a malfunction is low, it can
abandoned. :

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a circuit diagram illustratiné one embodiment of the
present invention.

Figure 2 is a flowchart illustrating sequence of operations of
the present invention.

Figure 3 is a timing chart for the telephone terminal device
1llustrating its activation in response to ringing signals and
restoration.

Figure 4 is a timing chart 1llustrating the situation wherein a

ringing signal is broken off.

Legend

| = CPU

2, 3, 4, 5 = Inverters

6 = Line_transfofmer

¥-1, Y-2 = Relays

pC-1, PC-2, PC-3, PC-4 = Photocouplers
L-1, L-2 = Telephone line

DESCRIPTION OF THE PREFERRED EMBODIMENT

The following is an explanation of the structure and operation of
the present invention. Figure | illustrates the main components of
the present invention. In this figure, numeral 1 represents a
microprocessor (CPU). The program which controls the present device
is stored in a ROM; B

Numerals 2 through 5 represent Schmitt-type inverters. Numeral 6

is a line transformer. Symbols PC-1 through PC-4 are photocouplers.
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di sconti nuabh®rrchbal al S&ol¥ loop can be formed by resistor R1, the parallel
circuits of LED-3 and LED-4 in the LED section of the respective
photocouplers PC-3 and PC-4, the_"make" contact y2-1 and the parallel
circuit of C-2. N '
Next is a description of the operation of the present invention.
The subroutine shown in Figure 2 1s invoked when the "Absent" button
{not shown in the drawings) is pressed. At Step 10, output port 0-2
drops toa a low ("L") level by means of . a command ffom the
microprocessor, thereby turning loaded relay Y-2 on.
Accordingly, contact y2-1 closes, and the telephone line (L1, L2)
1s connected to photocoupler PC-3 and PC-4 via resistor R1, which has
a high resiétance value, so that direct current can flow to either PC-
3 or PC-4. At this time, if the polarity of L1 is positive and L2 is
negative, LED-3 of photocoupler PC-3 will turn on and the resulting
light will be received by phototransistor PH3. (Henceforth, the
latter will be referred to as '"PC-3 on.") Then, input port I-3 drops
from a high ("H") level to a low ("L") level by means of inverter 4.
" When PC-3 turns on and input port I-3 drops to a low (“;") level,
Step 11 will become affirmative. At the next Step 12, FLAG is set to’
“1" and polarity of the telephone line 1s stored in memory.
On the other hand, if the telephone line is of the opposite
polarity, the program branches to Steps (3 and 14 wherein FLAG is set
to "0." Regardless of the polarity of the telephone line, relay Y-2
turns off in response to the command at Step 15. At Step 16, a
counter for counting the number of ringing signals is cleared. At
Step 17, standby mode, wherein the device awaits arrival of a ringing
s1gd§1, is activated. It may be observed that.the above memorization
-of the polarity of the telephone line should fake placé before the

arrival of ringing signals, perhaps when the device is turned on.

._.3-... e i e e i
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det ect’i ng a change in voltage on the tel-ephone line. in th resent
i nvention, pol Went yisgingesesidfedTiiN8 (HEDGOFLARIRY MOt r?émé?cé’r’fagvpsrmde of

a tel ephong. terid Rl d&xh% | 22145810 @Epddtedly NEBPI dhel@RALS the | ferib@ d¥0l Arity
of the telephone l'ine after the voltage change resulting from caller's
abandonnenthe gfinginal Isigmalt, chibsis tavssiplel dei conlignc fhlast heiforiprdest 2 he cal |

w il be juxdgleg(gné Osi@r?é/le. b‘??“tneat%f%@n%‘l“?g-a ringing signal, Step 17 will be
affirmative. After the ringing portion of the ringing signal has
ended and the silent portion of the ringing signal (see t2 of Figure
3) begins, Step lé will be negative. Then the counter is incremented
by 1 at Step 19. |
' The present device counts the number of ringing signals. . The
user has the option of selecting the number of"rings after which the
device will be activated. However, it is also possible to have a
structure in which the means for counting ringing signals utilizes a
timer which will activate the device at a predetermined time period
after the first ringing signal has been received. Such a structure
would be practically equivalent to a counter.
Assuming the device is set to be activated after two rings, when
the first ringing portion of the ringing signal arrives, Step 20 will
be negative. Next, at Step 21, relay Y-2 is turned on. As stated
above, a connection is thus established in which direct current flows
from L1 and L2 to photocouplers PC-3 and PC-4. The purpose of
establishing the connection is to detect a change in polarity on LI
and L2 of the telephone line which results from a caller's abandonment
of call.
At Step 22, a two-second timer (4 second timer in the UE$.) which
corresponds to the silent portion of the ringing signal (see t2 - t3
of Figure 3) is gtarted and during that time Y-2 is maintained in the
on position. :
At Step 23, a test is performed to determine whether FLAG is set
to "1." As mentioned earlier, L1 is positive and L2 is negative *
during standby mode of the present device. Therefore, FLAG is equal
to 1" and Step 23 will be positive.
_ Next, at Step 24 a test is performed to determine whether
photocoupler PC-3 is on. ' - _
As mentioned above, photocoupler PC-3 is on provided that LT is
positive and L2 is negative. However, as long as the caller does not

e g
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BRI'EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a circuit diagram
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Figure 3 is a ti or e’ tel ephone term nal device | ustrating
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Step 26 for two seconds.

After the two seconds have elapsed, the aforementioned reiay Y-2
is turned off at Step 28 and the program returns to Step i7. Then,
the second ring arrives (see t3 - t4 of Figure 3). Steps 17 through
19 are d@s described above. Whgn the counter for ringing signals has
reached the predetermined value, Step 20 will be affirmative. Relay
Y-1 is turned on at Step 29, whereby the telephune line is engaged (t5
in Figure 3) and the device 1s activated.

When the caller places the telephone on hook (t6 in Figure 3)
after the completion of operations of the present device, the on-hook
condition will be detected by means of photocouplers. PC-1 or PC-2.
The program then returns to Step 17, wherein standby mode is restored,
via Step 16.

Next, referring to Figure &4, operations of the present dévice
when a caller abandons a call during ringing will be described.

In the case that a caller abandons a call after one ring has been
received on the present device, when the switchboard of the telephone
exchange (not shown in the diagram) releases the call at any time
during the silent portion from til to tl12 as shown Figure 4, voltage

“at 'Ll immediately returns to +48V.

In this situation, photocoupler PC-3 will be turned on. In terms
of the flowchart that PC-3 is turned on during the aforementioned loop
between Step 24 and 26. Therefore, Step 24 will become affirmative.
Next, the program returns to Step 17 via Steps 15 and 16. The device
is then restored to standby mode to await the next ringing signal. a

As shown above, there is no time delay in restoripg the present
device to standby mode after a caller abandons a call. Even if a new
ringing signal arrives immediately after a previous call was
abandoned, the presént device will still be activated in response to a
predetermined number of rings. |

Even if the exchange office terminates the transmission of the

-
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| = CPU 2, 3, 4, 5 =lnverters 6 = Line transfornmer Y-1, Y-2 = Rel ays
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DESCRI PTI OF THE PREFERRED, EMB

(%a MENT 4} ownng S .
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Figure 1 iskadivlr /ddRS bbbsusBLN HQUIPRNRRA StDf48Y e sIﬁHﬁSBjﬂttHI By eRifghod.

this figure, nuneral 1 represents a mcroprocessor (CPU). The
pr ogram whi ch controls the present device is stored in a ROM

The present 1nvention snould not be considered to be limited to
the aforementioned embodiment. It is possible to obtain various
embodiments by employing a number of variations on the same technical
concept. For example, a semiconductor switching element can be used

. instead of relay ¥-2. Also, the present invention is app}icable-no;
only to telephone answering devices, but also to autodialing equipment

or other telephone terminal devices.

As shown above, the present invention is preferably structured so that when

a caller hangs up during ringing of the telephone, the resultant
change in DC voltage on the telephone line 'is detected. Unlike
conventional devices, the present device.can be restored to smridby mode

immediately after a caller hangs up. Even if a ringing signal arrives
immediately after a previous. caller hung up during ringing of the
teiephone, the present device can still be activated after a
predetermined number of rings. Thus, for example, the toll saver
feature which is found in telephone answering devices can operate

correctly, which is of great practical importance.

b
Y]

It will be understood that the present invention has been described

above purely by way of example, and modifications of detail can be made within

the scope of the invention.

Each feature disclosed in the description, and.(where appropriate) the

claims and drawings may be provided independently or in any appropriate

combination.
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Nurrerals 2 through 5 represent Schmtt-type inverters. Nuneral 6 is a

|l ine transforner. Synbol s PCWHAT hiS are phot ocoupl ers
Symbols Yodi.and, Yefepidh€ defhA¥d m\iwgmmnﬁ@ $ 4 pgY2 1,
respectlvely. Sy g t.he positive term nal o A te one fhe and

L2 is thebmeipanénte biarn:anhl 1ucIl'lthe cmemrxpmdsemgbedmea,LJsaland L2. A

first IooE z‘p be for d the "make" contact yl-1, the primry w nding
of line tFa5FOPRT HEF™: ‘H"d fﬁ COBRY'PRI circuits of LED-1 and LED-2 in the

LED section Ghkotde ﬁ&ﬁ)@eﬁﬁﬂ' Vit opiry @60akfilt@r 6f BCtelephone line prior to
reception of a ringing signal on said telephone line;
ringing signal detecting means for detecting ringing signals;
means for activating said telephone terminal device when a
- predetermined number of said ringing signals are counted;
means for cbmparing polarity stored in gaid storage means with
polarity of said telephone line during silent portions of said ringing
signals or polarity of said telephone line at time of abandonment of
.saad ringing signals, said silent portions and said abandonment
occurring prior to activation of said telephone terminal device; and
means for restoring said telephone terminal device to standby

condition when said compared polarities coincide.

2. A telephone terminai device with means for detecfing
abandoopment of call 1ncluding telephone answering device, said
telephone terminal device comprising:

storage means for storing polarity of a telephone line prior to
reception of a ringing signal on said telephone line;

.ringing éignal detecting means for detecting ringing signals;

means for activating said telephone terminal device.- when a
predetermined number of said ringing signals are counted;

means for comparing polarity stored in said storage means with
polarity of the telephone line during silent portions of said ringing
signals or polarity of the telephone line at the time of abandonment
of said ringing signals, said silent portions and said abandonment N
occurring prior to activation of said telephone terminal device; and

means capable of maintaining reception of said ringing signals

* c L M s *

when said compared polarities do not coincide.

This Sheet Has Been R

T



1 'and PC-2. A second |oop can be formed by resistor Rl, the parallel
circuits of LED-3 and LED-4 in the LED section of the respective

phot ocoupl ers PC-3 and PC-4, the "nmake" contact y2-1 and the parall el
circuit of C 2. Next is a description of the operation of the present
I nvention. The subroutine shown in Figure 2 is invoked when the "Absent™
button (not shown in the drawings) is pressed. At Step 10, output port
0-2 drops to a low ("L") Ilevel by neans of command from the
m cr opr ocessor, _thereb turnln | oaded .rel a ﬁ%cordlngly,

contact y2-1 cldsedPPa &ttife TO Iéﬁﬁ@ﬂglpﬁhéxfﬁfanﬁlgq%} 28t3d to

photocoup

PC- 3 d.RPC- 4 ¢
val ue, gﬁ&FpBPngtl&GFre a re mf%o elrg J&i?ﬁ % 8bAlaLES! stance

comprising:

means for detecting a polarity of a voltage supplied
by said.telephoné line before receiving said ringing
signals,

means for checking the polarity of the wvoltage
supplied by said telephone line after receiving at least
one of said ringing signals,

means for counting said ringing signals to activate
said telephone terminal when a predetermined number of
said ringing signals is received, and

means responsive to said detecting and checking
means for controlling said counting means to continue
counting said ringing signals when the polarity detected
by said detecting means does not coincide with the
polarity detected by said. checking meaﬁs, and for
resetting said counting means to an initial state when
the polarity detected by said detecting means coincides

with the polarity detected by said checking means.

4. The apparatus of claim 3, wherein said counting
means are reset when a first sequence of said ringing
signals is termlnated before said telephone terminal is

activated.
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30or PC4. At this time, .if the polarity.of L1 is positive and L2 is
negative, LED- 3 of photoc turn on and the resulting 1ight

PC-3 wi| |
will be received by p m ME“HHH ”ﬂﬁs (Henceforth, the latter
will be referred to as nput port 1-3 drops froma high
("H) level to alow ("L") level by neans of inverter 4. When PC-3

turns on and input port |-3 drops to a low ("L") level, Step 11 wll
becone affirmative. At the next Step 12, FLAGis set to "1" and polarity

of the tel ephong hijae bs.5ke0800ENTRIRY, whereinCaatidetelbphohand, if the
tel ephone line is of “the opposite polarlty, t he program branches to .

Steps 13 %Ei*n{la.‘hd%eiﬁacﬂ-&&éé B9t salid "dbunt iReganetiresswhént haepol arity of
the tel ephone line, relay Y-2 turns off in response to the conmand at
Step 15. predletRrefinetbnutber of said ringing signals in a second

sequence is received after the first sequence of the

ringing signals are terminated.

6. The apparatus of claim 3, wherein said checking
means detect the polarity during a silent period of said

ringing signals.

7. A method of receiving ringing signals from a
telephone line to activate a telephone terminal
comprising the steps of:

detecting a polarity of a voltage supplied by said
telephone line before receiving said ringing signals,

"checking the polarity_of the voltage supplied by
éaidltelephone line after receiving at.leést ohe of said
ringing signals,

counting said ringing signals to activate said
-telephone terminal when a predetermined number of said
ringing signals is received, .

continuing said step of counting when the polarity
detected before receiving said ringing signals does not
coincide with the polarity detected after receiving at
least one of said ringing signals, and.\

initiating a next cycle of counting said ringing

- 9 -
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colinter for counting the nunber of ringing signals is cleared. At Step
17, standby nobde, wherein the device amaits arrival of a ringing signal

is activated. It may be observed that th |zat|on of the
polarity of the tel ephone line should ta ﬁmﬁﬂm arrival of
ringing signals, perhaps when the device is ter When

ringing signals arrive during standby node, photocouplers PC-3 and PC-4
turn on and of f repeatedly. By checking the period of the ringing signal,

it is possiphai® GARH rehehgotialriky idMteR&E M by said detecting
means coincides with the polarity detected by said
checking means, to activate said telephone terminal when
the pxedetermined number of said ringing signals is

received in the next cycle of counting.

8. The method of claim 7, wherein said step of
initiating a next cycle of counting is carried out when
a first sequence of said ringing signals is terminated

before said telephone terminal is activated.

9. The method of claim 8, wherein said telephone
terminal is activated by a second sequence of said
ringing signals when the predetermined number of said
ringing signals in said second sequence is received after

the first sequence of the ringing signals are terminated.

10. The method of claim 7, wherein said step of
checking is carried out during a silent period of said

ringing signals.

This Sheet Has Been Replaced

(U

-~10 -



rihging signal. |If the signal is a ringing signal, Step 17 will be
affirmative. After the ringing portion of the ringing signal has ended
and the silent portion of the ringing signal (see t2 of Figure 3) begins,
Step 18 will be negative. Then the counter is incremented by 1 at Step 19.
The present device COLnts t he nunber of signal s. Th user has
the option ofE Follys FOR (DEIE HANBO i | be

activat ed. | I i bl ¢ " structure [n mhlch
oLl valec | ABBASims dod SufhanAOST By bl ch vl
activate the device at a predeterm pedeitf®e period after the first ringing

signal has been received. Such a structure would be practically
equi val ent t o ‘fheCQuB&IL. 1nvention relates to a telephone terminal device,

including a telephone answering device, which 1is activated by a
predetermined - number of ringing signals even if a telephone call
occurred immediately after a éreV1ous caller had abandoned. a call
before engagement of the telephone iine. When the telephone terminal
device 1s set to standby mode as shown in Figure 1, the polarity of
tetephone line (L1, L2) 1s stored in microprocessor CPU-1 via
photocoupler PC-3 (or PC-4) an& contact yg—lh I[f there 1s a call
thereatter, ringing portion of the ringing signal 1is detected by
photocoupler PC-3 (or PC-4) via capacitor CZ. During a silent period,
the polarity of the telephone line (L1, L2) 1is checked by the
aforementioned PC-3 or PC-4 via contact y2-1 which is closed. VWhen
‘the polarity of the telephome line at the time of abandonment of call
by a caller prior to accivation of the celephone terminal device
coincides with the aforementioned bolarity stored, the telephoné
terminal device 1is restoréd-to standby mode (with the counter, for

rlngiqg s1ggals being cleared}.
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Assumi'ng the device is set to be activated after two rings,. when the first
ringing portion of the ringing signal arrives, Step 20 will be negative.
Next, at Step 21, relay Y-2 is turned on. As seated above, a connection
IS thus established in which direct current flows from L1 and L2 to
phot ocouplers PC-3 and PC-4. The purpose of establishing the
connection is to detect a change in polafjsty on L1 and L2 of the tel ephone
| i ne which resuttsifgamraecall er' s abandonnment: of call. At Step 22,
a two-second tinmer (4 second timer in the U S.) which corresponds to the
silent portion of the ringing signal (see t2 - t3 of Figure 3) is started
and during that tine Y-2 is nmaintained in the on positi-on.
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At Step 23, a test is perforned to.deternine whether FLAGis set to "1."
As mentioned earlier, L1 is positive and L2 is negative during standby
nmode of the present device. Therefore, FLAGis equal to "1" and Step 23
wil1.be positive. Next, at Step 24 a test is perforned to determ ne
whet her  phot ocoupl er PC-3 i s on. As nentioned above, photocoupl er
PC-3 is on provided that L1 is positiwgszand L2 is negative. However, as

| ong as the call §F idge& 1ﬁgt 9

( “Absent” )
. f—-lO
Relay Y-2 on

COUNTER
=preset value

Relay Y-1 on
(engagement)

\
Error
21
_ e
FLAG=1 Relay Y-2 on
5 v 22
Relay Y-2 off 4 Start 2 sec. timer
r o
: COUNTER=(
! ¢
| n
' 17
[
[
P
l 27
|
Ringi i 2 seconds

| inging porti
] of ringing sigga 2 seconds over ?
[ ? over ?
| o
: COUNTER + 1 8~ [ — | .
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abahdon a cal | (operations for the case in which the caller abandons a

call will be described |later), the voltage at L1 will be at a negative

| evel, as indicated by t2 - t3 in Figure 3. Therefore, Step 24 will be
negative. The programwi |l continue in a |oop between Step 24 and Step 26
for two seconds. After the two seconds have el apsed, the

aforenentioned relay Y-2 is turned off 3@8 Step 28 and the programreturns
to Step 17. ThQPq H@q.%ecq@d ring arrives (see t3 - t4 of Figure 3)

Steps 17 through 1§ Ar'e "as described above. . Wen the counter for ringing
signals has reached the predeterm ned value, Step 20 will be affirmative.

Rel ay
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Y+:1'is turped on at’ St ep 29 V\/nereby t.he tel ephone line is engawﬁ‘atrft%'}'

Figure 8) gnd the device i activated. VWhen =Eab e E he

t el ephone on hook’ (t6in’ "Fi.gure 3) » after_the co | REERLSVE EHAER p% s of
the presengdeviice, the on-hook -condition will bg det ecig? Y 1 of
phot ocoupl'er s 'PC1 or' -PC-R&. :.The. program t hen ret Yrbaget ep Ay rein
standby node is restored, via Step 16. Nexts—feterring to Figure 4,
operations of the present \L:I#V‘l meru-_vmemaa igriNTécy abandons a cal | during
ringing wll be describ . case that er abandons a call
after one ri ngTﬁ-afé’”B%"erT‘-mﬁB@éleé’ rFItTHe“‘EﬁP‘%EBEt”“a%Q/’iISE ARMBRANAERE OF

sw t chboar 4. qf exchan not shown in the diagra rel eases
the call af g‘ﬁ I‘fbeAE@lReﬁU FOR &80 MET'?OD F RECEIVING RINGING SIGN:?LS "

BACKCGROUND OF THE INVENTION

The present inveation is an iaprovement of Japanese Patent No.

.
- .

[ ¥7]

m

n Publish

9]

1107913 (Number of Exanined Applicat: 56-4951) iavented

the same applicant, and relates o prccassing 1o a telephone

(v

rainal device which takes place when a caller hangs up befcre the

1
14

davice is activated.

For 2xanmple, the teiephone terminal device .which was disclosed ia
the above-mentioned Japacese patent occasicnally would not Ze
activated afzer a predetermined aunber ci ringing sigeais.

.arose dua to an vostable state of the telephcne lime resulting fren

line, which

@

abandonment of a call before engagement of the telephcn
caused a maifuncticn of the so-called "toll saver” function. It nay
be recalied that with the toll saver function, 1f no messages have
been recorded on the device, it is activated after four rings. I[f at
least cne message has been recorded, it is activated after two rings.
Even though the probability of such a malfunction is low, it can
aot be ignered. Therefore, the present iavention is designed to
prevent such a malfunction from ever occurring. Specif%cally, the
present invention is directed to provide a means for activating a
telephone terminal device in respense to a predetermined nunber of
ringing sigpals even if a new ringing signal arrives immediately after

a previous call that was abandoned during ringing. .

SUMMARY OF THE INVENTICX

Unlike conventional devices which deternine whether a call was
abandoned before engagement of thg teleghone line by detecting
discont:auation of ringing signals, tXe present invecticn achieves its

objective not only by detecting such a discontinuaticn but also by




during the silent portion fromtl1ll to t12 as shown Figure 4, voltage at L1
I mredi ately returns to +48V. In this situation, photocoupler PC 3
will be turned on. In ternms of the flowchart that PC-3 is turned on during
the aforenmentioned | oop between Step 24 afhd 26. Therefore, Step 24 will
becone affirmative. Next, the programreturns to Step 17 via Steps 15 and
16. The device 1is then restored to standby node to await the next ringing

si gnal . As shown above, there is no tinme delay in restoring the
present deyiceeeli 3taadRy 80A5 ks %h axecaéi&rho@@qqqens acall. Evenif a
new ringing signal arrives Iimediately after a previous call was

abandoned, the piegénatprdestdnygdiony ipblathéy it Fekapbdn¢ rlipesRénsel tegela
predet erm ne&LHlHEbggadgLyrhggglof a telephone terminal device is stored in a

memory means. [f the polarity of the telephone line after the voltage
change resulting from caller's abandonment of call matches the
polarity which was memorized, the call will be judged to have been

abandoned.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure | is a circuit diagram illustratiné one embodiment of the
present ianvention.

Figure 2 is a flowchart illustrating sequence of operations of
the present invention.

Figure 3 is a timing chart for the telephone terminal device
1llustrating 1its activation 10 response to ringing signals and
restoration.

Figure 4 is a timing chart 1llustrating the sitmation wherein a

ringing signal is broken off.

Legend

| = CPU

2, 3, 4, 5 = Inverters

6 = Line transformer

Y-1, ¥Y-2 = Relays

pC-1, PC-2, PC-3, PC-4 = Photocouplers
L-1, L-2 = Telephone line

DESCRIPTION OF THE PREFERRED EMBODIMENT

The following is an explanation of the structure and operation of
the present invention. Figure | illustrates the main components of
the preseant 1invention. In this figure, numeral 1 represents a-
microprocessor (CPU). The program which controls the present device
is stored 1in a ROM.

Numerals 2 through 5 represent Schmitt-type inverters. Numeral 6

is a line transformer. Symbols PC-1 through PC-4 are photocouplers.



Eveén if the exchange office term nates the transm ssion of the
ringing-signal in the mddle of the ringing portion after a caller hangs

up during ringing, the present deviedwill be restored to standby node
because L1 will return to +48V as shown by t11 of Figure 4. The
présent invent on of be con idered.to be limted to _
aforementﬁi’r'i‘ga1 ?‘Fg ?zt pEe ¥ siDras “8“'630?& n vtz'ir |a3 252-1,

enbodi nent&sbycﬁwllp.yl Bgmtd LNUNhEr tﬁé pE3lit B @BEmiQAL tdEe as e phesdhniisal
and L2 1s the negative terminal. There can be two loops between LI
and L2. A first loop can be formed by the "make" contact yl-1, the
primary winding of lipe transtormer 6, and the parallel circuits of
LED-1 and LED-2 i1n the LED section of the respective photocouplers PC-
1 and PC-2. A second loop can be formed by resistor Rl, the parallel
circuits of LED-3 and LED-4 1n the LED section of the respective
photocouplers PC-3 and PC-4, the "make'" contact y2-1 and the parallel
circuit of C-2.

Next is a description of the operation of the present invention.
The subroutine shown in Figure 2 1s invoked when the "Absent" button
(not shown in the drawings) 1s pressed. At Step 10, output port 0-2
drops to a low ("L") level by means of .a command from the
microprocessor, thereby turning loaded relay Y-2 on.

Accordingly, contact y2-1 closes, and the telephone line (L1, L2)
1s connected to photocoupler PC-3 and PC-4 via resistor RI, which has
a high resistance value, so that direct current can flow to either PC-
3 or PC-4. At this time, if the polarity of L! is positive and 12 is
negative, LED-3 of photocoupler PC-3 will turn on and the resulting
light will be received by photatransistor PH3. (Henceforth, the
latter will be referred to as "PC-3 on.") Then, input port I-3 drops
from a high ("H") level to a low ("L") level by means of inverter 4.

When PC-3 turns on and input port [-3 drops to a low (";") level,
Step 11 will become affirmative. At the next Step 12, FLAG is set to
"1" and polarity of the telephone line 1s stored in memory.

On the other hand, if the telephone line is of the opposite
polarity, the program branches to Steps |3 and 14 wherein FLAG is set
to "0." Regardless of the polarity of the telephone line, relay Y-2
turns off in response to the command at Step 15. At Step 16, a
counter for counting the number of ringing signals is cleared. At
Step 17, standby mode, wherein the device awaits arrival of a ringing
signal, is activated. [t may be observed that the above memorizatidn
of the polarity of the telephone line should take place before the

arrival of ringing signals, perhaps when the device is turned on.



concept. For exanple, a sem conductor smﬁtching el ement can be used

i nstead of relay Y-2. Also, the present invention is applicable not only
to tel ephone answering devices, but aT$o to aut odi al i ng equi prent  or ot her
t el ephone term nal devi ces. As shomn above, the present invention is

preferably fL; ﬁ%ggsggﬁggtgagmwgegnugﬁc r Q@Q yUE%durl P (ﬁgglgg of the

t el ephone, age on line is
det ect ed. PLU&ImMePCgbnmemtmomah dﬂvreﬁs:euhe pBﬁ&ﬂﬁtkdﬂwae;mammb@f
restored to,standby nod I medi at e Even if a

ringing si gh&l ré?%‘]“ée?“\aﬁnedf afelposgf 5 Eérﬁ g?‘g&%ué"% rlshdﬂ%ee&p duri ng
ringi ng of diAging eligpioners me51g:zraeseﬂta dayioe sGasal, Step 117 kell aeti vat ed
after a predeterm ned nunber of rings. Thus, for exanple, the tol
saver affirmative. after the ringing portion of the ringing signal has

ended and the silent portion of the ringing signal (see t2 of Figure

3) begins, Step Ié will be negative. Then the counter is incremented

by | at Step 19.

The present device counts the number of ringing signals. The
user has the option of selecting the number of"rings after which the
device will be activated. However, it 1is also possible to have a
structure in which the means for counting ringing signals utilizes a
timer which will activate the device at a predetermined time period
after the first ringing signal has been received. Such a structure
would be practically equivalent to a counter.

Assuming the device 1s set to be activated after two rings, when
the first ringing portion of the ringing signal arrives, Step 20 will
be negative. Next, at Step 21, relay Y-2 is turned on. As stated
above, a connection is thus established in which direct current flows
from L1 and L2 to photocouplers PC-3 and PC-4. The purpose of
establishing the conmection is to detect a change in polarity on L1
and L2 of thg telephone line which results from a caller's abandonment
of call.

At Step 22, a two-second timer (4 second timer in the U.S.) which
corresponds to the silent portion of the ringing signal (see t2 - t3
of Figure 3) is sparted and during that time Y-2 is maintained in the
on position. :

At Step 23, a test is performed to determine whether FLAG is set
to "1." As mentioned earlier, Ll is positive and L2 is negative
during standby mode of the present device. Therefore, FLAG is equal
to "1" and Step 23 will be positive.

Next, at Step 24 a test 1is performed to determine whether

photocoupler PC-3 is on.

As mentioned above, photocoupler PC-3 is on provided that L} is

positive and L2 is negative. However, as long as the caller does not



feature which is found in tel ephone answering devices can oper at e
correctly, which is of great practical inportance. It will be
understood that the present invention has been described above purely by
way of exanple, and nodifications of defail can be made within the scope
of the invention. Each feature disclosed in the description, and
(where appropriatey the clainms and drawi ngs nmay be provi ded i ndependently

or .in any appropriate conbinati on. , ,
abandon a call (operations for the case in which the caller abandons a

call will be described later), the voltage at L1 will be at a negative
level, as indicated by t2 - t3 1n Figure 3. Therefore, Step 24 will
be negative. The program will continue in a loop between Step 24 and
Step 26 for two seconds.

After the two seconds have elapsed, the aforementioned relay Y-2
1s turned off at Step 28 and the program returns to Step 17. Then,
the second ring arrives (see t3 - t4& of Figure 3). Steps 17 through
19 are as described above. When the counter for ringing signals has
reached the predetermined value, Step 20 will be affirmative. Relay
¥-1 1s turned on at Step 29, whereby the telephone line is engaged (t5
in Figure 3) and the device 1is activated.

When the caller places the telephone on hook (t& in Figure 3)
after the completion of operations of the present device, the on-hook
condition will be detected by means of photocouplers PC-1 or PC-2.
The program then returns to Step |7, wherein standby mode is restored,
via Step 16.

Next, referring to Figure 4, operations of the present dévice
when a caller abandons a call during ringing will be described.

In the case that a caller abandons a call after one ring has been
received on the present device, when the switchboard of the telephone
exchange (not shown in the diagram) releases the call at any time

during the silent portion from tll to tl12 as shown Figure 4, voltage
at L1 immediately returns to +48V. ..

[n this situation, photocoupler PC-3 will be turned on. In terms
of the flowchart that PC-3 is turned on during the aforementioned loop
between Step 24 and 26. Therefore, Step 24 will become affirmative.
Next, the program returns to Step 7 via Steps 15 and 16. The device
1s then restored to standby mode to await the next ringing signal.

As shown above, there 1s no time delay in restoring the present
device to standby mode aftér a caller abandons a call. Even if a new
ringing signal arrives 1mmediately after a previous call was
abandoned, the present device will still be activated in response to a

predetermined number of rings.

Even if the exchange office terminates the transmission of the



VWHAT | S

device with neans for detecting abandonnment of a call,

t er m pal
i'ndi cati

e

CLAI MED | S: 1. 1In a tel ephone system wherein ringing signals
cause a change in a polarity of a tel ephone line, a tel ephone te

devi ce conpri si ng: st-o¥age neans for storing a
ng polarity of a telephone line prior to reception of a

rm nal

sai d tel ephone

val ue
ringing

signal onq3ahg dighePhane el REddie of chéNBidRGnsi HiRkosleiAGti BOcaBRRS for
detecting ringing signals;

hangs up during ringing, the present device will be restored to
staadby maode because L! will return tao +48V as shown by tll of Figure
4, | '

‘The present 1nvention snould not be considered to be limited to
the aforementioned embodiment. It is possible to obtain various
empbodiments by employing a number of variations oan the same technical
concept. For example, a semiconductor switching element can be used
1astead of relay Y-2. Also, the present invention is applicable not
only to telephone answering devices, but also to autodialing equipment

or other telephone terminal devices.

As shown above, the present invention is prefersbly structured so that when

a caller hangs up during ringing of the telephone, the resultant
change in DC voltage on the telephone line 'is detected. Unlike
cecnventional devices, the present device.can te restored to smrﬁny moce

imamediately after a caller hangs up. Even if a ringing signal arrives
immediately after a previous. caller hung up during ringing of the
teiephone, the present device can still be activated after a
predetermined number of rings. Thus, for example, the toll saver
feature which is found in telephone answering devices can ogperate

correctly, which is of great practical importance.

It will be understood that the present invention has been described

above purely by way of example, and modifications of detail can be made within

the scope of the invention.

Each feature disclosed in the description, and (where appropriate) the

claims and drawings may be provided independently or in any appropriate

combination,



nmeans for activating said tel ephone term nal device when a predetern ned
nunber of said ringing signals are counted; means f.or..conpari ng

polarity stored in said storage neans with polarity of lﬂmﬂ It ol ephone Iine
L

during silent portions of said ringing sikgnhals or polar ”H”“"Ie
tel ephone line at tine of abandonnment of said ringing y nt

portions and said abandonnent occurring prior to activation o? sai
t el ephone term nal device; and means for restoring said tel ephone
term nal device to standby conditarofs wheiMEDal®8l conpared polarities

I A telephone terminal device with nmeans for detecting
abandonment of call 1uclud1ng telephone answering device, said
telephone terminal device comprising:

storage means for storing polarity of a telephone line prior to
reception of a ringing signal on said telephone line;

ringing signal detecting means for detecting ringing signals;

means for activating said telephione terminal device when a
predetermined number of said ringing signals are counted;

means for comparing polarity stored 1in sald storage means with
polarity of said telephone line during silent portions of said ringing
signals or polarity of said telephone line at time of abandonment of
said ringing signals, said silent portions and said abandonment
occurring prior to activation of said telephone terminal device; and

means for restoring said telephone terminal device to standby

condition when said compared polarities coincide.

2. A telephone terminal device with means for detecéing
abandonment of call 1including telephone answering device, said
telephone terminal device comprising:

storage means for storing polarity of a telephone line prior to
reception of a ringing signal on said telephone line;

ringing signal detecting means for detecting ringing signals;

means for activating said telephone terminal device- when a
predetermined number of said ringing signals are counted;

means for comparing polarity stored in said storage means with
polarity of the telephone line during silent portions of said ringing
signals or polarity of the telephone line at the time of abandonment
of.said ringing signals, said silent portions and said abandonment
occurring prior to acctivation of said telephone terminal device; and

means capable of maintaining reception of said ringing signals

wlien said compared polarities do not coincide.

This Sheet Has Been Replaced
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coi-nci de.

2. In a tel ephone systemwherein ringing sig

cause a change in a polarity of a telephone line, a tel ephone ternmi

device with meanﬂum”m bandonnment of a call, said tel eph
term nal device 'ﬁ“’fﬂ"nﬂm storage nmeans for storing a

i ndi cating polarify bf 'a tl éphene |ine PETor to reception of a rin
signal on said tel ephone I|ine;

3. Apparatus for receiving ringing signals from a
telephone line to activate a telephone terminal,
comprising

means fcr detecting a pclarity of a veltage supplied
by said telephone line kefore receiving said ringing
signals,

means £for checking the polarity of the voltage
supplied by said telephone line after recéiving at least
one cf said ringing signals,

means for ccunting said ringing signals to activate
said telephone terminal when a predetermined number cf
said ringing signals is received, and

means raspcnsive to said detecting and checking

means for controlling said counting means to continue

counting said ringing signals when the polarity detected

nal s
nal
one
val ue

gi ng

by said detecting means doces not coincide with the

polarity detected by said checking means, and for
resetting said counting means to an initial state when
the polarity detected by said detecting means coincides

with the polarity detected by said checking means.

4. The apparatus of claim 3, wherein said counting
means are reset when a first sequence of said ringing
signals is terminated before said telephone terminal is

activated.

Sheet Has Been Replaced
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ringi ng signal _
for activating said telephone terninal device when a predeterm ned number
of said ringing signals are count means for conparing polarity

stored in said st
silent portions o

detecting neans for detecting ringing signals; means

Hmﬂﬂu“ﬂl u H l|p0| aritygof the tel ephone line during
gnals or polarity of the telephone line

at the time of abahdohment of said ringing signals, said silent portions
and sai d abandonnent occurring prior to activation of said tel ephone

t er m nal

devi ce;

gndThe appaf®eds 6apebietmof, RAHdYAINISIE d eeaRldHIRO,T said

terminal is activated by said counting means when the

predetermined number of said ringing signals in a second

sequence is  received after the

irst sequence of the

rh

ringing signals are terminated.

6. The apparatus of claim 3, wherein said checking

means detect the polarity during a silent period of said

ringing signals.

tel

7. A methed c¢f receiving ringing signals from a

ephone line to activate a telephone terminal

comprising the steps of:

detecting a polarity of a voltage supplied by said

telephone line before receiving said ringing signmals,

checking the polarity of the voltage supplied by

said telephone line after receiving at least one of said

ringing signals,

counting said ringing signals to activate said

telephone terminal when a predetermined number of said

ringing signals is received,

continuing said step of counting when the polarity

detected before receiving said ringing signals does not

coincide with the polarity detected after receiving at

least one of said ringing signals, and

initiating a next cycle of counting said ringing

1is Sheet Has Been Rep.
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ri ngi ng signals when said conpared polarities do not coincide. 3. Ina
t el ephone system wherein ringing signals cause a change in a polarlty of a
t el ephone |ine, apparatus for receiving the r nal s

e el eanone”i e Co"aet vate et eomoneter i 1 AT

signals when the polarity detected by said detecting
means coincides ith the polarity detected by said
checking means, to activate said telephone terminal when

the predetermined number of said ringing signals is

received in the next cycle of counting.

8. The methcd cf claim 7, wherein said step of
initiating a next cycle of counting is carried cut when
a first sequence cf said ringing signals is terminated

before said telephcne terminal is activated.

9. The method cf claim 8, wherein said telephcne
terminal 1is activated by a second sequence of said
ringing signals when the predetermined number of said
ringing signals in said second sequence is received after

the first sequence of the ringing signals are terminated.

10. The methed of claim 7, wherein said step of

checking is carried out during a silent period of said

ringing signals.

his Sheet Has Been R
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by sai'd tel ephone line before receiving said ringing signals, means
for checking the polarity of the voltage supplied by said tel ephone |ine
after receiving at |east one of said ringing signals, means for
counting said ringing signals to activate said telephone term nal device
when a predeternm ned nunber of said ringing signals is received, and

means responsi vEELERHPYF TRRMINAL { REVAGE SUITH MEAMS SERIDERECETNG MgANFONEENT o€ Cdirng

nmeans for coqh&pl ' said counting neans to continue counting sard
ringi ng signal U SPR (AND, MEEHOR 9B REBRTVING RISABNK sneNAIBans does not
coincide with the polarity detected by said detecting neans, and for
resetting said counting neans to an i MBST#CTIst at e when t he polarity

detected by Said'[ﬁbe&@s@gt invention relates to a telephone terminal device,

including a telephone answering device, which 1is activated by .a
predeternined number of ringing signals even if a telephone call
occurred immediately after a previous caller had abandoced a call

before engagement of the telephone iline. Yhen the telephone terninal

device 1s set to standby mode as shown in Figure 1, the pclarity of
telephone line (L1, L2} 1s stored 1in qnicroprocessor CPU-1 via
photoccupler PC-3 (or PC-4) und contact y2-1.. If there 1s a call

thereafter, ringing portion of the ringing signal 1s detected by
photocoupler PC-3 (or PC-4) via capacitor CZ. During a silent period,
the polarity of the ctelephone 1lime (LI, L2) 1is checked by the
aforementioned PC-3 or PC-4 via contact y2-1 which 1is closed. Yhen
the polarity of the telephone line at the time of abandonment of call
by a caller prior to activation of the telephone terminal- device
coincides with the aforemencioned polarity stored, the celephoné
terminal device is restored -to standby mode (with the counter for

ringing signals being cleared).

Figure 1

This Sheet Has Been Rep.
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1waq?¢’¢“’
means coi nci des W|th the polarity detected by said detecting nmeans.
The apparatus --clai-m 3, wherein said checklng means - detect-the

polarlty dug |od of said ringing S|gnals .
-10- mnnlmi QEE claim 3, whereiny/said count| ng, rreans _,_"i

are reset when a nce of saig ringi ng

1. In a telephone system wherein ringing signals cause

a change in a polarity of a telephone line, a telephone
terminal device with means for detecting abandonment of a

call, said telephone terminal device comprising:

storage means for storing a value indicating
polarity of a telephone 1line prior to reception of a

ringing signal on said telephone line;

ringing signal detecting means for detecting ringing

signals;

means for activating said telephone terminal device
when a predetermined number of said ringing signals are

counted;

means for comparing polarity stored in said storage
means with polarity of said telephone line during silent
portions of said ringing signals or polarity of said
telephone 1line at time of abandonment of said ringing
signals, said silent portions and said abandonment

occurring prior to activation of said telephone terminal

device; and

means for restoring said telephone terminal device
to standby condition when said compared polarities

coincide.

This is the replacemant shest
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signals is term nated before said tel ephone terminal device is activated.
6. The apparatus.of claim-5 wherein said telephone termnal device is

activated by t neans when the predeterm ned nunber of said
ringing sig a![!Bhgmﬂrsequence is received after the first sequence
of the ringi « L erm nat ed. . In a tel ephone system wherein

—

_ 7
ringing signals cause a change in a pqzuity of a tel ephone line, a nethod
of receiving the ringing signals fromthe tel ephone Iine to activate a
t el ephone term nal device conprising the steps | | .
2. In a telephone system wherein ringing signals cause
a change in a polarity of a telephone line, a telephone
terminal device with means for detecting abandonment of a

call, said telephone terminal device comprising:

storage means for storing a value indicating
polarity of a telephone line prior to reception of a

ringing signal on said telephone line;

ringing signal detecting means for detecting ringing

signals;

means for activating said telephone terminal device
when a predetermined number of said ringing signals are

counted;

means for comparing polarity stored in said storage
means with polarity of the telephone 1line during silent
portions of said ringing signals or polarity of the
telephone line at the time of abandonment of said ringing
signals, said silent portions and said abandonment

occurring prior to activation of said telephone terminal

device; and

means capable of maintaining reception of said

ringing signals when said compared polarities do not

coincide.
3. 1In a telephone system wherein ringing signals cause
a change in a polarity of a telephone line, apparatus for
This is ihe replacement sheet
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of : - detecting a polarity of a voltage supplied by said tel ephone |ine
before receiving said ringing signals, checki ng t he -polarity—of- the

vol tage supplied by said tel ephone line after receivi f
said ringing signals, counting said ringing si g‘amm Eﬂm“@ﬁm
sequence of the ringing signals to acki_vate said tele L *

devi ce when a predeterm ned nunber of said ringing signals is received,

receiving the ringing signals from the telephone line to

activate a telephone terminal device, comprising:

means for detecting a polarity of a voltage supplied
by said telephone 1line before receiving said ringing

signals,

means for checking the polarity of the voltage
supplied by said telephone line after receiving at least

one of said ringing signals,

means for counting said ringing signals to activate
said telephone terminal device when a predetermined

number of said ringing signals is received, and

means responsive to the polarity detected by said
detecting and checking means for controlling said
counting means to continue counting said ringing signals
when the polarity detected by said checking means does
not coincide with the polarity detected by said detecting
means, and for resetting said counting means to an
initial state when the polarity detected by said checking

means coincides with the polarity detected by said

detecting means.

4, The apparatus of c¢laim 3, wherein said checking
means detect the polarity during a silent period of said

ringing signals.

This is the replacement sheet
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sai d step of counting being carried out until the polarity detected after
receiving at |east one of said ringing signals coincides with the polarity

det ected before receiving said ringing signal stu "mlllluﬂm(ﬂ:lﬂ fter,
counting said ringing signals in a second seq ng S|gnals
to activate said tel ephone term nal deyigce when the predetern1ned nunber of

said ringing signals in the second sequence of the ringing signals is
recei ved.

5. The apparatus of claim 3, wherein said counting
means are reset when a first sequence of said ringing

signals is terminated before said telephone terminal

device is activated.

6. The apparatus of claim 5, wherein said telephone
terminal device is activated by said counting means when
the predetermined number of said ringing signals in a
‘second sequence is received after the first sequence of

the ringing signals are terminated.

7. In a telephone system wherein ringing signals cause
a change in a polarity of a telephone line, a method of
receiving the ringing signals from the telephone line to

activate a telephone terminal device comprising the steps
of:

detecting a polarity of a voltage supplied by said

telephone line before receiving said ringing signals,

checking the polarity of the voltage supplied by
said telephone line after receiving at least one of said

ringing signals,

counting said ringing signals in a first sequence of
the ringing signals to activate said telephone terminal
device when a predetermined number of said ringing

signals is received,

This is ihe replacemant sheet

Date: £ 5 AUG 1998



8. - The nethod of claim?7, wherein said step of checking is carried out
during a silent period of said ringing signals. 9. The nethod of claim
7, wherein said step of counting said ringing signals in the second

sequence of tm 111 0L ' Ls is carried out when the first sequence of
said ringing l uummmmm at ed bejﬂ_e said tel ephone term nal device is
acti vat ed. 10. ‘Thé nBt hdd of claim 9, wherein said tel ephone termninal
device is activated by the second sequence of said ringing signals when the

predeterm ned nunber of said ringing signals in said second sequence is
received aftersahd fiten ofqurmvedisly theingngexsgisdgrrits aneilt &hf nat ed.

polarity detected after receiving at least one of said
ringing signals coincides with the polarity detected

before receiving said ringing signals, and

thereafter, counting said ringing signals in a
gsecond sequence of the ringing signals to activate said
telephone terminal device when the predetermined number
of said ringing signals in the second sequence of the

ringing signals is received.

8. The method of claim 7, wherein said step of checking
is carried out during a silent period of said ringing

signals.

9. The method of claim 7, wherein said step of counting
said ringing signals in the second sequence of the
ringing signals is carried out when the first sequence of
said ringing signals is terminated before said telephone

terminal device is activated.

10. The method of claim 9, wherein said telephone
terminal device is activated by the second sequence of
said ringing signals when the predetermined number of
said ringing signals in said second sequence is received
after the first sequence of the ringing signals are

terminated.

This is the replacement sheet
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TELEPHONE TERMINAL DEVICE WITH MEANS FOR DETECTING ABANDONMENT OF CALL

AND APPARATUS FOR AND METHOD OF RECEIVING RINGING SIGNALS

ABSTRACT
[he oresent invencion relates tu a celephone terminal device,
1acluding a telephone aaswering device, which 1is activated by .a
predeternined number of ringipg s:grals even 1if a talephcne call
cccurred impediately aiter a previecus caller had abandcced a call

before

i

ngagenent of the telephone iine. When the telephoce terainal
device :s set to standby nmcde as sicwn ia Figurs |, the pelarity of
telephena line (L1, L2) s storsd 1a aicreprocessor CFU-1 wvig
photocouoler PC-3 (or BC-4) and ccnfact yg-l“ [f thera 1s a call
thereaf:sr, ringing corction of the riagis
photocoupler FC-3 (or PC-4) via capaciter CZ. During a silent gericd
the polzrity of the celeghone lime (L1, L2) is checked by the
aforsmentioned PC-3 or PC-& via contact y2-1 vhich is closed. Vhen
the polarity of the telephone line at the time of abandonment of call
by a czller prior to activation of the celephone terminai- deavice
coincides with the aforemencioned polarity stored, the calephone
terninai device is restored to standby mcde (With the couater, for

cinging signals being cleared).

Figure 1

This is the replacemant shest




