AR AN
685-= 833 TWDHDIRECTIONAL CALL FORMARDING DEVI CE Techni cal Fleld The present
invention relates to a tel ephone call forwarding device. Background Art 5
A conventional two-directional call  forwarding device is disclosed in
Japanese S49-13087 82 filed by the appl i cant hereof. According to said
prior art, when a telephone set A calls-set B, a set Ccalls set Dto
forward the call. 10 VWen D. res-onds to C, a | oop 1.s fornmed between A and
D. In said prior artl IR ERBIONAT GhbT )| FORY. NG 2 IC81s C, B can

aut odi al set A, whose telephone nunber was nennrlzed However, a tape is
used as a recording nediumfor automatic dialing of tel ephone nunbers in 15

t he conventjonal  deyice, .and only one tel ephone nunber of the calling party
A, whi ch nuﬁﬁ@ﬁﬁégéieﬁéﬂiged, can be call ed. Thus, nothing further can
happen if A doeswhé present Hmwaitiod teelatesatbormntied eplonaegeablscl osure
of the Invepiion Th resent invention is intended as a renedy to the
PoERRaa ng B o ( ne nvent -

probl em af o to the present invention there-is provided a
two-directional call forwarding device 25 conprising first and second

t el ephone sglsiqgkBhaacRRRECt i on nmeans, co-operative with said first and
second te D%Uﬂ%‘gﬁr§‘§¥fT coupling said
5 A conventional tw -directional ‘call forwarding
device is disclosed in Japanese $49-13087 82 filed by
the applicant hereof.
According to said prior art, when a telephone set
A calls set B, a set C calls set D to forward the call.
10 When D responds to C, a loop is formed between A and D.
In said prior art, even vhen a general calling party
calls C, B can autodial set A, whose telephone number
was memorized. However, a tape is used as a recoxding
medium for automatic dialing of telephone numbers in
15 the conventional device, and only one te;ephone numbexr
of the calling party A, which:number is memorized, can
be called. Thus, nothing further can happen if A
doesn’t answer the call after the automatic dialing.

Diéclosure of the Invention

20 The present inQention is intended as a remedy to .C
the problem aforesaid. |
According to the ‘present invention there is
25 provided .a two-directional call forwarding device

comprising first and second telephone sets:;
interconnection means, co-operative with said
first and second telephone sets, for coupling said
first and second telephone sets to establish a call
between an outside party and a subscriber each at a

respective outside telephone set;

g



first and second tel ephone sets to establish a call between an outside
party and a subscriber each at a respective outside tel ephone set; -la -
a nmenory for storing a succession of telephone nunber codes; nmenory entry
nmeans, .co-operative with said nmenory and said first tel ephone set, for '
agyering into said 5 menory sai d successi on of tel ephone nunber codes,
each of which codes corresponds to a call-back tel ephone nunber i ndicated
by a respective outside party via said first tel ephone set; auto-dialing
means, co-operative with said nenory 102 - and said first tel ephone set,

for calling, via said first tel ephone, set, each outsidengart¥ I ndi cat ed
by each respective tel epHBHEOTINERY FERELRY of egSHFCREFICReBfy; tRABPRBRE! ol

nmeans, co-opg&ative with said 15 auto-di aling neans, sai d
menory and said %%%%ﬁdc?%$%bhone set, responsive to an incomng call to

sai d second telephoneéTéﬁg fg tﬁ@hﬁ%sugégéégfﬁtive Lg{hcggiéo#kﬁgr§aid

menory and sai d autodi al'1ng ans Tn ordef fo ¢ one or nore o

out si de parties Yi?naosaid Bi-&t £é1§§hoﬁél§Q€9n§orssatewhé;stiﬁe' d saig
subscriber is still connected to said second tel ephone set. It foll ows that

?_nunber 0f55UCCeSﬁéM@rfaééﬁdC@@c@@sﬁiéﬁegfmﬁéiéﬁhéﬁé AUABEL| E88eEEMBABR ON
e of which codes corrésponds to a call-back telephone
number indicated by a réspective outéide party via
said first telephone set:
auto-dialing means, co-operative with said memory
10 and said first telephone set, for calling, via said
" first telephone set, each outside party indicated by
each respective telephone number code stored in said
memory; and
control means, ' co-operativé with said
i5 auto-dialing means, said memory and said second
telephone set, responsive to an incoming call to said
second telephone set from the subscriber, for
K/' controllng said memory and said autéaialing means in
order to call one or more of the outside parties via
20 said first telephone set whilst saidjsubscriber is
still connected to éaid second telephone set.
It follows that a number of successive calls can
be placed ﬁhilst the subscriber remains on line.
Further optional advantageous features are

25 described in the context of an embodiment of the

invention a description of which will now follow.



Further optional advant ageous features are 25 . ,described in the
context of an enbodinent of the inwention a description of which will
now f ol | ow. 2 Brief Description of the Drawings Figure 1 - 1 is a
principle view of the preferred enbodi mrent of this invention. Figure 1 - 2
shows a detailed view, showing a 5 detail of Figure 1 - 1. Figure 2, 3, angs#
4 are flow charts showi ng the operation of this invention. Best I\/bde for
Carrying out the Invention The arrangenent and operations in the preferred
10 enbodqj f th resen I nvent.ion wll now be described. In
the Figur rFD%cr B zaul ne set of the calling party
initiating the Rmmmmlca-t ibnisfaoprincbdplei vaewhioéh the predfiarteati B
identifies dufigd q#%hgrfet%qts L dn@GnVi Ng the 15 call. Wen a paging
call is recel ve rom A and the present device is set to the paging node, B
beconmes the tel &HOEe skt ok HRWHgat deprbled yview, cshevéng t& a

t el ephyone sRicdiar d‘fomﬁ,(yeng thg .call, when the signal is sent fromA and
the present 20 devi c se to for rd| node Under such
condi tions, C tFHeue yfcal3l's an eI%p‘H?ﬁefgg g"’\:’o’fﬁﬁ:hshgwéﬁg dth% specific
| ocati on, l@pa-amemdo(il ahds. i\%@@xﬁﬂaﬁ pr esent deV| ce is set to a paging
node, C calls the

-
.

Best Mode for Carrying out the Invention
The arrangement and operations in the preferred
10 embodiment of the present invention will now be
described. In the Figure 1-1, A refers to the "
telephone set of the calling party initiating the
communication, from a location' which is unsettled.
B identifies the telephone set for receiving the
15 call. When a paging call is received from A and the

present device is set to the paging mode, B becomes the
telephone set for sending the paging call.

C refers to a telephone set for forwarding the
call, when the signal is sent from A and the present

20 device is set to forwarding mode. Under such
conditions, C typically calls a telephone set D, which
is set at a specific location, by a speed dialer. When ‘
the present device is set to a paging mode, C calls the W/
pager E. When the party carrying the pager E, i.e. the

25. subscriber calls C via a nearby telephone, C is used as

‘ the telephone gset for receiving the call.

Reference symbols ILT-1 and LT-2 denote line
transformers. Reference numerals 1 and 2 denote
ringing circuits for detecting a ringing signal; and

30 reference numerals 3 and 4 denote polarity detecting
circuits for detecting a polarity reversal of the
telephone line. As shown in Figure 1~-2, the polarity
detecr:ing circuits include two light-emitting diodes,
connected to each other in parallel and in opposite



pager E. VWen the party carrying the péger E, i.e. the 25 subscri ber
-ails Cvia a nearby telephone, Cis used as the tel ephone set for receiving

the call. Reference synbols LT-1 and LT-2 denote |line transfornmers.
Ref erence nunerals 1 and 2 denote ringing circuits for detecting a ringing
signal; and 30 reference nunerals 3 and 4 denote polarity detecting

Crrcuits for detecting a polarity reversal of the tel ephone line. As shown
in Figure 1-2, the polarity detecting circuits include two light-emtting
di odes, connected to each other in parallel and in opposite 3 direction,

and two phot ceaudcticor Tl andd W3 fphotweaipliers t PPL owngdut BT2 r doxsai d

light-emtti ] : 2 aid
ar o provi ded ESCeRgEa EBE, Bt flod dRdeT 1Rk Jonl Yot uidag ol o1
pol arities deffset SWtBptei pEuthe BwaRPlazity AeYBFEIRY GIRFHIFE AFarity
reversion is geoegted by inputpreghinadé 032 tcaDBScofi #afPW®s descri bed.

Vol e of® & vol ce 3n8napiaptEiby althEHld CBY lEBRicd 08 B 4'dages o The
sui t abl e | evemeneaigednard stheh@odagity vevRnfdon dfcdateeeed Ith&mlifiers;
and 9 denot es progeaf dECCPE/ dheftesndfter tdusdrdbeghone nunber of said
el eroncb™l” “hEs a0y B, 6 BelRpld Obublatiottitns |
amplifier for increasing the volume of a voice signa
10 transmitted between A and D (B) to a suitable level.
Reference symbols 6 to 8§ denote one-directional
U amplifiers; and 9 denotes a tone deccder for decoding
the telephone number of said calling party A, sent from
A by dialing a pushbutton (tone) phone. Reference
15 numeral 10 denotes a veice synthesizer for sending out
by synthesized voice an outgoing message and an
instruction to said calling party, and 11 denotes the
speed dialer which sends the signal for calling D from
C. Alternatively or equivalently, reference numeral 11
20 may be considered to denote the DTMF oscillator which
changes the telephone number to a multiple frequency

disling tones generatad bv a push vhone. Reference
numerals 12 and 13 denote analog switches for switching

the output of said tone to C or toe B; and 14 and 15

25 denote operation switches for switching the operation
o of the present device to call forwarding or to paging.

Reference symbol IC-1 denotes a NOR gate; IC-2

denctes an OR gate; IC3 to IC6 denote drivers; and Y-1

to Y-4 denote relays whose contacts are shown in

30 corresponding lower-case letters. For example, contact

yl=1 corresponds to relay Y=1. Reference symbol CPU

denotes a one chip microcomputer, for instance, INTEL
8049, wherein DBO to DB? and TEST1 are input terminals,

INT is an interrupt terminal, P10 to P13 are input

35 terminals and P20 to P27, P40 to P43, and P50 to P52

' are output terminals. Each of the above components is



by synt hesi zed voi ce an outgoi ng nessage and an instruction to said calling
party, "and 11 denotes the speed dialer which sends the signal for calling D
fromC Alternatively or equivalently, reference numeral 11 20 may be
considered to denote the DITMF oscill ag or which changes the tel ephone nunber
to a multiple frequency dialing tones generated by a push phone. -
Ref erence nunerals 12 and 13 denote anal og switches for switching the

out put of said tone to Cor to B; and 14 and 15 25 denot e operation
switches for switching the operation of the present device to call

f or war di ng SPnPﬁcb%‘i;i %’Q B9 o VARLEUE | iRUY FermiRA)EesOn QutBYkie; 1C 2
denot es an CRrminzls | 6B the | CBU dfont epelratione shodmY-ih ttheYflokenot e rel ays
whose cont aghsregCofPMey,i B 88 4, corresponding |ower-case letters. For
exanpl e, contact -1 corresponds to relay Y-1. Reference synbol CPU
denotes a one ch? °Fn"éi886 ether presant; daviceTmildosew wherein DBO to
DB7 and TESHﬁsarﬁbédlp*wltl:hetégetéMG | 88 ithea®lowt chawps tsgbmxnah, P10 to P13
are input 3 r 41 and P20 to P27, P40 to P43, and P50 to P52 are
out put ter miﬁng;gE%nct{?o‘;fs' t he above conponents is 4 connected to the
various input tecTR¢ ey Ghagt: pgt Fiqusa faishows the eperatdonferati ons shown
in the flowtobwatding td ESan2ihcosindivaldl ifa6m €het &L INRS Paketgevi ce will

now be 5 2d¢3ckibed ! RnkCHeRlAE LRVERS. ! Yo" YebrstiRY ah"”
10 incoming call from A to B, a ringing signal is detected
by the ringing circuit 1. The output of ringing
circuit 1 is introduced into the input terminal TEST1 U
of the CPU through the OR gate IC-2. When it is
detexrmined by the program that the input signal is a
15 ringing signal (step 201), output port P21 is switched
to L (low) level from H (high) level and the relay Y-2 .
is kept energized through the driver IC-4 (step 202).
The telephone set C is engaged by the contact y2-1 of
then relay ¥-2 through the line transformer LT-2 and &
20 dial tone is received from the central office. When
the dial tone is d_eta_eted (step 203), the line polarity
at that time is memorized (step 204). More
particularly, when the telephone set C is engaged, the
engaging current flows through the polarity detecting
25 circuit 4 in a direction corresponding to the polarity
thereof. For instance, when L3 is (+) and L4 is (-), e
the current flows through LED1 and not through LED2, as
shown in FIG. 1l-2, Accordingly, in response to the
illumination output of LED1, photo transistor PT1 is
30 'energ'ized and photo transistor PT2 is not energized.
Thus, an output terminal d is at the L level and an
output terminal c is at the H level. The output status
of circuit 4 is stored into a register or a RAM in the
CPU through the input terminals DB4 and DBS of the CPU.
35 For example, the status is stored as a hexadecimal code
*01" into a register R7 of the CPU. '



Fi gures 2 to 4. The flow chart of Figure 2 shows the operation for
.forwarding to D an inconming call fromthe calling party A received at the
present devi ce. Upon receiving an 10 incomng call fromAto B, a
ringing signal is detected by the ri nggng circuit 1. The out put of
_Lhngl ng circuit 1 is introduced into the input termnal TEST1 of the CPU
rough the OR gate | C 2. When it is determned by the programthat the
i nput signal is a 15 ringing signal (step 201), output port P21 is
switched to L (low level fromH (high) Ievel and the relay Y-2 is kept
energi zed through Nemtr ther speed (iadpn@ooperation dizmanriedetout is

ﬁfll_gzzigeddby tzges&oé‘é agh ¥g1l Rhel *t@lebﬁb:?& é’e*tzhbhr(eht?b 12'099' l nQ&dﬂeaW]nSfO:EEF
and a e i.s received fromthe en the
dial tone is éafgl’epi?o rde 8%,c59 A8RH0 1%, ng Eﬁl‘et tﬁ'?"g%t'l e is
menorized (stpyedet@fhined dbde mrautputarﬂ:pm whenoutput cpexmRelbet Cis
engaged, §he W%i‘%fc'{hﬁeﬁﬁuf | O t AP UietIHQ' B‘i'ni‘yoé@iﬁréﬁdm 25

circuit 4 in dlrectlon cor toth | ar i r eof For
i nstance, vvhe 3 31ps geby R?s % ?eﬂ?%‘l’%w& PR ffh LEDL and
not through LEputs ;idn\M?sion Flza rbu@onseAtoosdi.dlgbt}tputv rewpoise to the
i [lum nation n‘% é t. REuY oai,é@@smsgorsféghd StAbln thenepmed and
r P12 i s n

photo transisto

ener gi zed. ut put . term is at the
L Ievel and arPRkld¥ 1"°F-'eh"n' narhis jtong; i Fh?ﬂf&@w %h gh%i%’f atus of
circuit g0is 8 ot}a:buqu ahe anglegecswhtcln FANthe ouspIPLPOLE oBFH ithe i nput

termnal s DB4 g&@wntr@v&au aniP sentF YutS¥dTRhe. thlEpRémé UBiaé Stored
as a hexadeci
- through the line transformer LT-2., Similarly, a wgn
~ tone is sent out twice after a minimum pause, 80O that
the speed dialing sequence "*00" is completed.
15 When telephone set D answers the call, the line
polarity is reversed according to the response of D
(step 206). The line polarity reversion is detected by
comparison with the hexadecimal code "01" stored in
register R7. When the polarity reversion is detected,
20 the stored code is switched, for instance, ¢to
hexadecimal “10",
when D answers, the output port P20 is switched to
L level from H level, and the relay Y-1 is kept:
energized through the driver IC-3. Thus, the telephone
25 set B is engaged through the contact yl-1 of the relay
- Y-l (step 208). Accordingly, a loop is formed between
the calling party A and the telephone B.
Further, the relay Y-3 is kept energized in step
209, so the calling party A and the called party D can
30 talk with each other through the contact y3-l and the
two-directional amplifier §. :
After the conversation, when the called paxty D
hangs up, the line polarity of the telephone C is
reversed. When this polarity reversion is detected as
35 described above (step 210), the relays ¥Y-1l, Y-2 and Y-3
are deenergized (steps 211 to 213). The present device



"01" into a register R7 of the CPU. 5 Next, the speed dialing operatlon
Is carried out so as to call the tel ephone set D (step 205). Mor e
particularly, in order to send a " *! tone first, a predeterm ned code is
out put fromthe output ports P40 5 8 {0 P43 of the CPU. The address of
the DTMF oscillator 11 is set, and the start pulse is output fromthe

out put port P50. In response to said output, the "*" tone is output f or
about 0.5 second fromthe DIMF oscillator 11. This tone is anplified by the
anplifier *hus :&tuhngugb the stwidly ode Ich ﬁi fshelsot pods yhirg hP5|2_ is

reset to u [ t 96’:.%% e line
ltoransformerléo %Y%Q tﬁ% r'é?ig& gul é&#&l{%édealﬁg g(%%?éogﬁe péce after a m ni num

pause, so tifa HW@%E@&G‘GFaYﬁn SherRafc duripg: the EORpPEERLLOM S
Wien tel epsenassedb Pecosdetite tﬂwa-wayl conversdationpol arity is reversed

according to th n O e S 0 liyn rq t version is
det ec'?ded by com@ar :%Zlon e% tr@"aﬁexa éc?)‘ntgl -'Jﬁ.&eh, %&Q&adtodr/eé I n register

R7. Wen t ROt AnEweLy Pem R thegpregran, isoformed,frap /P code is.
switched, 20§ to netemce07. t oIheseepcR0n) tHE'ridfiny Bigmaderiy the out put

bner g zod. CSEAeERdr ehhugtl Ui A1alfthy’ ROy 10 WERAY ohig 15 KoP!
engaged thr“&ld-ﬁ-nﬁhmﬁﬂt AcBtPpE| cailing: r@%y?mgﬂm returns to
10 step 201 and the present device returns to the standby
mode to be ready for a next incoming call.
When the changeover switch 15 (paging) is pushed,
upon receiving a signal the present device performs a W
paging operation of a portable paging unit. Namely, in
15 the flow chart of Figure 3, when the device receives
the signal, the relay Y-2 is kept in an ON condition,
and the connection to telephone set C is closed by the
contact y2-1, When the dial tone is detected, the
| speed - dialing code for calling the paging unit is
20 output (steps 301 - 304). This speed dialing code is
get, for example, to "*03", which is different from the
code for call forwarding. ) _
After the speed dialing code is output, the relay
Y-1 is set to an ON condition and the connection to
25 telephone set B is clogsed. As & result, the calling
signal stops, and the connection between sets A and B W,
is established to permit communication over the
telephone (step 3085). At the same time, a first
message is output by the speech synthesis section 10.
30 Specifically, the first message 1s selected by the
| output ports P24 - P26 from the messages memorized in
the speech synthesis section 10. The first message can
be output by adding the start pulse from the output
port P27, Accordingly, the first message is amplified
35 by the amplifier 7, and is forwarded to the calling
party A. This first message may be, for example, "This



Y-1 (step 208). Accordingly, a Ioop is formed between the calling party-A
-and the tel ephone B. Further, the relay Y-3 is kept energized in step 209,
so the calling party A and the called party D can 30 talk with each

ot her through the contact y3-1 and the two-directional anplifier 5. After
{%e conversation, when the called party D hangs up, the line polarity of "’
the tel ephone Cis reversed. Wien this polarity reversion is detected as 35
descri bed above (step 210), the relays Y-1, Y-2 and Y-3 are deenergi zed
(steps 211 to 213). The present device = 6 thus returns to the standby
node. It is also possible to keep the relay Y-4 energi zed and drive the
recorder 16 by thdevboeats pdaginghtheofubiscriherhnowonpiessei waito fo3 @o
record the two-way conversation. 5 On the other hand, when the
called party D domtnuse-answer, a loop in the programis formed from step
206 to step 207. In step 207, the ringing signal is detected through the
ringing circuit 1. When the calling party A stops calling, the program

t to 10 t dth t d {
tode o be ready for atexERPncanPRy 20Pr . CONLARENEE. FaRoEOTEADAS BRHYE:
agin [ she r | t
baging bpepation 5Pl ghet SEFuLhAS, Aas 8 QQ@L‘ E?ﬁ%?&,sa?ﬂ pERLEELoR o I 1,
of Figure 3, “henokagrd%ﬁ'%@e@e%Siéﬁﬁone set C, the relay Y-2 is set to

an OFF condition. This operation is necessary so that
the party carrying the pager calls the side C in
response to the received call. In the step 309, the
10 relay Y-4 is set to an ON condition and the recorder
16 is operated. This operatioh in step 309 is
provided for the calling party who thinks it enough
only to leave a message on the recorder without
talking directly with fhe carrier of the pocket-bell.
15 A message identifying the contents which may be
recorded is included in the first message. As above,
when the recorder starts operating, after a flag FO is
\/- sef to "1", a two minute timer stérts, and it ié
tested whether or not the +two minutes have passed
20 (step 310, 311). If the called subscriber can call
the set C via the telephone E within two minutes, he
can talk with the calling party directly. This
operation is shown in the flow chart of the Figure 4,

and is explained later.

25 When the period of two minutes passes, the relay



the signal, the relay Y-2 is kept in an ON condition, and the connection to
t el ephone set Cis closed by the contact y2-1. Wen the dial. tone is
detected, the speed dialing code for calling the paging unit is 20

out put (steps 301 - 304). This speed dialing code is set, for exanple, to

"*03", which is different fromthe code for call forwarding. After the Qﬁ
speed dialing code is output, the relay Y-1 is set to an ON condition and
t he connection to 25 t el ephone _sef, B is closed. As a result, the

calling signal stops, and the connection between sets A and Bis

established toyDgr jlt sEQMRNOEFM 08 Qt8ps! Rhe! Craieder (SlEP i - é Al

the sane time, a Tirst nmessage is output by the speec synt’hesi's secti on
10. 30 Specishiconll Y meskRgel | 13! Gotpade ifrontldld epdieH Rtduis port s
P24 - P26 fromthe nmessages nenorized in the speech synthesis section 10.

The first nessggetdion O Qéiteps B133ddi1ag .t haehilsaldedvld mddsigd hanut put
port P27. Accordingly, the first nmessage is anplified 35 by the
anplifier 7, abe,i s fbar wexanblieg tfThealsubsgridery cannbt dd iredchemdsage
may be, for exanple, "This -7- device is paging the subscriber now,

pl ease @ait fodfaypunare. in @ t hurgwep PI@aseal [digd ofyaur pelephangager 5
fromthe termnal has been finished: Accordingly, 1in order to free

t el ephone set oumbex,r ang, the subsexibeyr will call you later”.

When the calling party at A then starts dialing

its own telephone number by +the pushphone within a
specified <time, the head of tone of the pushphone is s

10 detected in the step 316. When the head of tone is

detected, a specific RAM area is designated. The



an OFF condition. This operation is necessary so that the party carrying
the pager calls the side Cin response to the received call. In the step
309, the 10 relay Y-4 is set to angON condition and the recorder 16
i's operated. This operation in step 309 is provided for the calling
arty who thinks it enough only to | eave a nessage on the recorder w thout
talking directly with the carrier of the pocket-bell. 15 A nessage
identifying the <contents which nay be recorded is included in the

fF ior_st ﬁefs?geteléepnb?éenum? h:?_esr Q@Q{vﬂ&'t&ie‘at 6!%&@ W%&D?ixa@&ﬁ&fﬁ? flag
IS se o.1" a nu | ppr star an S e et her or
not the two nf'?]u?‘ﬁ'g'aﬁggﬁg‘lphgs@aez'gfn ar?%téﬁte%iobhsﬁsfﬁ' If the called

subscri ber can caISpebbeeglIyyiaheheeﬂgqunmundﬁhdgriarWatdgdnﬁgem, he
oo b o e, R | By SILY o LEELLY iy T CRBeASON Seshoun
the peri®d of thygughnthesljnes&ransfermeray LT~1, And ig provided otorr and
Synthesls LecThis shhe ioasgins Joosaonecopttigiy ods cdees
SXanpl o, - TherSREREPRbERS o BhRoEeBePnEREndUtisT Are| PUFBAAS i 5 Bithurry.
pl ease dial cydes fireimephenoutpiite termithaln@URSE rtlbertone | deabdeyou
L A §.he fﬁlé@@t&@iti’s aér&rzi.t;"e%' ééaéltxes Erixfi‘tlx{ngerminals P10~
10 P13 of the CPU. When a strobe signal from the stxrobe
terminal § of the tone decoder 9 is input to the
L interrupt terminal INT through the NOR gate IC-1l, the
' code is memorized in the RAM. This operation is
performed on all digits of the telephone number.
15 Thereafter, the memorized telephone number is read out
from the RAM, and is heard for confirmation by the
calling party at A (step 319).
In step 320, a third message is output. The
telephone number memorized as above is confirmed by the
20 third message and, at the same time, if the telephone
number is wrong, the telephone number is dialed again
by the calling party. The telephone number dialed
again is sent to the step 318 by the interrupting
_ operation. _
~ 25 When the calling party goes on-hook after
finishing talking over the telephone, the on-hook
condition is detected in step 322. This detection is
achieved by reducing light of the light emitting diode
in the polarity detecting circuit 3. After the relay
30 Y=-1 is set to OFF, thé connection of the set B is
released. The next RAM area is designated, and when
the calling party has set to the on-hook condition, the
flag FO is cleared and the telephone line is restored.
The flow chart of Fiqure 4 shows the sequence -uf
35 operations when the paged  subscriber calls the
set C. Namely, when the , subscriber_ calls



its own tel ephone nunber by the pushphone within a specjfied tinme, the
head of tone of the pushphone is 10 detected in the step 316. Wen the
head of tone is detected, a specific RAM area is designated. The

t el ephone nunber thus forwarded fromthe calling party is nmenorized in the
RAM area (steps 317, 318). Specifically, the tel ephone nunber forwarded
fromthe calling party is anplified by the anplifier 6 5 t hrough the
line transfornmer LT-1, and is proviged to the tone decoder 9.
Accordingly, the tones representingthe tel ephone nunber are output as 4
bit codes fromthe qutput term nal of the tone _decoder. 9. This, output

QuT
i s provided to %9%keBhqRR &k By the ®esgest tedephangcthey cajging,
trob [ | f t.h t t ] nal f t ‘9 is.i
The it or Cupt (S S dRTRSHAR Y e gtedd RiaetE g ang 18U 1O
ized in th Thi -afl i | f d Il ,.dLgi f
The t el ephone. HFbAeq £0'" the SR  Voramdll WEEC 3 Jbfl 860 Epy O

read out from %W Ak | %Qgegiﬁg orpeaf i r i@t | OfhdYedhE €81 NEnBArtY

at A (step 319). In'step 320 third message is output. The tel ephone
nunber 1enori zegh gitaR oY ivert ¥Y itHE ddded ¥ Ccermitdl diNPSSEHLodgH, at

the sanme tine, if the telephone nunber is wong, the tel ephorie nunber is
di al ed agai n bythde NOR | igatepariG-1. Thest ad ephanel tunderintetedptfgenn i s

sent to the step 318 by the interrupting
occurs, and the program shifts to the flow chart shown
in Figure 4; Agcordingly, in step 401, the relay ¥-2
is set to ON and closes connection to the set C
10 through the contact y2-2. 1In the step 402, a test is
performed for the flag FO shown in Figure 3. When the
calling party is in an off-hook condition and is
talking ovér the telephone, the flag FO is "1%". As a
result, fhe flow charf flows to the step 403. When
15 the calling party is not talking over the telephone,
the flow chart flows to the step 410. When the
calling party is off-hook, and in the process of
talking over the telephone( in the step 403, after the \“)
said flag FO is cleared, the relay Y¥-3 is set to ON,
20 to establish contact between the calling party at A
and the subscriber, td enable talking over the
telephone fstep 404). |
At +this <time, in the step 318, the telephone

number memorized in the RAM is not necessary. If it

25 is memorized in the RAM, it is cleared (step 405) and,



operation. 25 | , .Wen the calling party goes on-hook after
finishing talking over the telephone, the on-hook condition is detected
in step 322. This detection is achieved by reducing light of the Iight
emtting diode in the polarity detecting circuit 3. After the relay 30

-1 is set to OFF, the connection of the set B is released.” The next RAM
area i s designated, and when the calling party has set to the on-hook
condition, the flag FOis cleared and the tel ephone line is restored. The
flow chart of Figure 4 shows the seg9ance of 35 operations when the
paged subscri ber calls the set C Nanely, when the

subscri ber calls in -stepeldihone thet GQdpk t omtiktisst tef epthe, paged
calling signal is detected by the ringing circuit 2, and is provided to the
i nput term nal TESubsexiher'scPisatrckgh datpctedR g s, asAiitihe

same time, the 5 signali:s&ﬁgen to the interrupt termnal |NT
through the NOR dpkected that telephane sef, usR HY R SEescFiberd

h hi f he fl h h i i . dingly, i
(e Pogram ST A0 SISILEY CTald, IR LE S o bt e B
th h t t 2- |
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flag FO shown in Figure y Isinan o

condition and is téf KiKW QU&ES IBE, LNEMN UE nddSsHddd HP tie "Pigufs. 2

When the calling party at A hés already returned

his set to the on-hook condition, even if the paged
subscriber _éalls the side C, the program shifts from
10 the step 402 to the step 410 as above. In the step
410, it is tested whether +the telephone number is

memorized or not, by detecting the RAM area which



result, the flow chart flows to the step 403. When 15 t he calllng
party is not talking over the telephane, the flow chart flows to the step .
410. Wen the calling party is off-hook, and in the process of

tal ki ng over the tel ephone, in the step 403, after the said flag FOis
cleared, the relay Y-3 is set to ON, 20 to establish contact between

t he cal I ing party at A and the subscriber, to enable talking over

t he tel ephofiemprizps4igGhye. said tﬁml@phqrma number . t hBf sthp 8&3ephbaet el ephone

nunber ”em)ﬁhiiﬁgr' @.St lﬂ%t n{o'i'i Sﬁfagrqjtélfloéé gé thﬁ()g%emam)“ zed

in the RAM is cleared (ste I N t he
hook condlﬂ-on tof output 5 %Q]bse‘ﬁisﬁéges schften tdﬁetefoud'th As

soon  as Iheb%a@ﬁ eqfsedsbmt t hRiEs! eplpnens et ﬂb%debl&mb'i%;umfﬁré' Pﬁr s
e

on- hooﬁ1 % fe.' {1el ay Y-2 and Y-3 are set to

progr am r et BFHEP Bn?hé‘%eF F BNdiMeFized e Shepredey WriZhiBs not
shown in thseﬁl guoe ORther st CAllB)pg oedt eied Adlaphdynecadyneet ygned his
set to the g g condition, even if the paged subscriber calls the side
C, the programs <f{’is from 10 the step 402 to the step 410 as above.
In the step 41%hent the t telephohet mmber tel apdmmeizedperin sthanori zed

or not, by gesgciy1By i RAMLH' 821V LNset to ON, and contact is
10 established to the side B by closing contact yl-1.
After the closing, a test is performed for presence of
the dial tone sent from the texminal (step 416). The

address of the telephone number recorded in the RAM as \J

above, is read out, the telephone number is changed to

i5 the speech synthesized form, as in steps 319 and 320,
and is sent to the  subscriber . at E. More
particularly, the telephone number, as memorized in the
RAM in -the CPU, :‘.s_ output from the output port P24~
P27 digit by digit, and is changed by the speech

20 synthesis section 10 to an analog speech synthesis
signal. The analog signal representing the speech
synthesized number is sent to the calling party through
the analog switch 13, the analog switch 12, the
amplifier 8, and the line transformer LT-2.

25 When the calling party, who confirms the
synthesized telephone number which will be dialed
automatically, thinks it acceptable to auto dial the
telephone number, he leaves the dialing to this device.
When the calling party thinks it inappropriate to call

30 the other party now, the telephone is =set to on-hook.
As a result, the program shifts from the step 418 to
the step 428, the relay Y-2 is set to OFF, and the
device is restored.

Alternatively, at this ti.me, for example, the !

35 “subscriber " at sét E may push the key "** on the -
pushphone twice, to eliminate the telephone number. Aas



10 nenorizes the said tel ephone nunber. If the tel ephone nunmber is not
.menorized, the programflows to the step 411 to output a fourth nessage.
After the fourth nessage is sent, which nay be, for exanple, "The 5

t el ephone nunber is not nenorized", the relay Y-2 is set to OFF (step 413),
and the telephone line is restored. Wien the tel ephone nunber is nenorized,
}ﬁ the step 415 the relay Y-1 is set to O\, and contact is 10

established to the side B by closing contact yl-1. After the closing, a
test is performed for presence of the dilal tone sent fromthe ternina
(step 416). The address of the tel ephone nunber recorded in the RAM as
above, is read outag tiesulet,ecphthe mambetelepldreegathtier s readeospefrdm
synthesi zed form as in steps 319 and 320, and is sent to the

subscri ber thie RAM, amvbrict pis tpassible  ta mute|dimbriche ubeébephase
menorized in the RAMin the CPU, is output fromthe output port P24- P27
digit by digit, anmger mng%ﬁp‘bi,ﬂethgi @me%qiwmgmﬁ@@%m%e@%n
10 to an anal og speech synthesis signal. The anal og signal representing
the speech synt hest¥ P hunber is sent to the calling party through the

I itch 13, th I itch 1 plifi 8, and [
onalog Sutigh 13 11e ULyl dib Yl iy YIS GRECHIGRH Moine,
t hesi zed tel L ch will | ' ' it
cynihesived, |l oot o el W01 |l Al o SR LLlp MDY NGRAIT

devi ce. step 418. After the line polarity at this time is

memorized, the auto dialing is performed according to
~ tﬁe telephone number memorized in the RAM, and the
10 set A is called. When the side A responds, the line
polarity reverses (step 421), the relay Y-3 is set to
ON, and the connection between the set A and set E is
set to permit talking over the telephone.
When the telephone.conversation is finished, the
15 set A is set to the on-hook condition, and the line
polarity reverses. This operation is detected by the
step 421, +the relay Y-1 is set to OFF, the set B is
_ released, and the telephqne number used for auto
dialing is cleared (steps 424 and 425). In the step
20 426, after the next RAM area which memorizes the next
telephone ﬁumber is designated,‘the program returns to
the step 410.
As deécribed above, the device continues the auto

dialing procedure <to call the side A until all the

25 telephone numbers are cleared in the RAM. It is



Wien the calling party thinks it inappropriate to call 30 ~ the other
party now, the telephone is set to on-hook. As a result, the programshifts
fromthe step 418 to the step 428, the relay Y-2 is set to OFF, and the
device is restored. Alternatively, at this tine, for exanple, the 35
subscri ber at set E may push the key "*" on the pushphone twi ce, to
elimnate the tel ephone nunber. As a result, the next tel ephone nunber
is read out fromthe RAM and it isipossible to auto dial the tel ephone
nunber as provided in the follow ng explanation (not shown). 5
When the auto d%@ésﬂﬂlérﬁﬁeﬁﬁtbsdiﬂia’éﬁéCﬁdxt t8tephefeafumbeit &£t ande
step 419 through step 417 and step 418. After the line polarity at this
time is nenori zeallihg patbydatl ey A2 beréskippingc¢dunpiagt ovielrd tthleephone
nunber nenorized in the RAM and the 10 set Ais called. Wen the
si de A respondstelephohénenpober|tyifevbheessé¢tt epl42d@pest hotr alempond3. i s
set to ON, and the connection between the set A and set Eis set to permt
tal ki ng over thduritngphbeecspoptfiichtimne| ppavhdedothereforen is fini shed,
the 15 set A is set _to the gn-hook condition, and the line polarity
reverses® This operalhdf i devieectdfesy PAE suEp tape stprager for, the s
set to OFF, the set B el ease and t he |.ephone nunber us for
Suto dialing | aunhers Butes Lpstasd: angedoapiia Riake whBRey as’*the

memory medium. As a result, it is possible to call

and to dial the information memorized in the solid

state memory, automatically, easily, and quickly. \o/

10 Thus, the device owner at set C calls a party at

set A through set D. Eveh if the party at A does not

respond thereto, this invention c¢an correspond

therewith at once, by calling a number of a next set

at which the party may be located, and the practical

15 effect of the present forwarding device is increased.



20 426, after the next RAM area which nenorizes the next tel ephone
<nunber is deS|gnated the programreturns to the step 410. As descri bed

above, the device continues the auto dialing procedure to call the-side A
until all the 25 t el ephone nunbers are cleared in

12 possible to auto dial the next telephone nunber ogm“lmml‘““mﬂﬂl‘y at
58t A2 by skipping (junping over) the tel ephone nunb does
not respond during the specific time provided therefor. Thi s
device does not use tape storage for4the nunbers but, |nstead, uses
soli-d state nenory as the nenory nedium As a result it is possible to
call and to dial dﬁziﬁgcwnntlon menorized in the solid state nmenory,
automatically, €éasily, and quickly. 10 Thus, the device owner at
set Ccalls a party at set A through set D. Even if the party at A does not

respond. thereto, this invention can correspond therewith at once,
by calling a nunber, of @& nexivesa@limictilonal t heaqldrt y foawareingcat eldv ised
the practical 15 effect of the present forwarding device is increased.
- 13 - CLAI M comprising:
5
first and second telephone sets;
U interconnection means, co-operative with said first
and second telephone sets, for coupling said first and
10 second telephone sets to establish a call between an
outside party and a subsﬁriber each at a respective
outside telephone set;
a memory for storing a succession of telephone
15 - number codes;
memory entry means, co-operative with said memory and
— said first telephone set, for entering into said
memory said succession of telephone numbe; codes, each
20 of which codes corresponds to a cail-back telephone

number indicated by a respective outside party via

said first telephone set;



1. A two-directional cal | f orwar di ng device gomprising: 5 first

and second tel ephone sets; interconnection neans, co-operative with said

first and second tel ephone sets, for coupling'sdid fiTst and 10 second
t el ephone sets to establish a call between and a
subscriber each at a respective outside tel ep mlﬁ!mlﬂﬂ‘mm for
storing a succession of telephone 15 snennry ent

means, co-operative with said nmenory_and said flrst t el ephone set, for

entering into said nenory said sucteddion of t el ephone nunber codes
20 of which

COFFES onas to a c one nunber

i ndi cated by a P8§Beng§éngut§? BspaF?y°9?5?th8 VfFéts?gaeﬂﬁﬂﬂﬁysépd

C rors and"bai oopiss st B 8oAbALI Dax "EARScaf910RCT GLLVEAL! Nedel

menory and

code stored

of carlrng, a4 sard

n menory; and co means, CoO-op

said auto-diali Eﬁsﬁ&éﬂivesa’télgﬁimﬁé afgmpat d éS&Qnds{:Si:SEhOElﬁ sekaid

responsi ve
5

10

15

20

to

incomng call to said second
memory; and

control means, co—operatiﬁe with said auto-dialing
means, said memory and said second +telephone set,
responsive to an incoming call to said second
telephone set from the subscriber, for controlling
said memory and said aufééialing means in order to
call one or more of the outside parties via said first
telephone set whilst said subscriber is still

connected to said second telephone set.

2. A device as claimed in claim 1, wherein said
memory entry means includes signal conversion means
for converting signal tones to digital code whereby

the respective outside party is able to indicate his

call-back telephone number by selecting and sending a

succession of signal tones from his outside telephone

set.

each

*

gphone
set, each outsidg)gghbhel Ndbed CdabK CcBGHsi8sPEE fyemaf&seaansgr BURRer

atrve with

-



10 tel ephone set from the substrlber for controlling said nenory
.and said autodi‘aling neans in order to caII one or nore of the outside

parties via said first tel ephone set whi | st Ld subscriber is
still connected to said second tel ephone set. 15 ésaZTaEVTEE‘é§‘C+a+ﬁed in
claim1, wherein said nenory entry neans includes s Imm means
r convertl ng signal tones to digital code whereby mﬂmﬂﬁm’g ut si de
party is able to indicate his 20 cal | - back telephodé rruner s b

sel ecting and sending a succession ef 1& gnal tones from his outside

t el ephone set. * C L M S * - 15 - 3. Adevice as clained in
either of clainms 13and AewimegrEssiolgingst dot iedithegaed cdaimst dct iamgl wi2en

t he subscriber is 5 cal l ed and not responding; and first-nmessage
sendi ng neans, quYﬂFﬂsFQﬂPRﬂﬁ%ﬂﬂﬁ ve with said detection neans and said

first tel ephone set, and is operable to send a first nessage to an 10
outside calling party connected to the first telephone set to invite t hat

party to indicate caII-back telep one nunber when et ect ed
that the subscri tfg? tectian | &Panty g, whex the Eub E &g’\ﬁrcé',s as

claimed in any one, of, the . oq;c?%srﬂ:%ndmg; and

first-message sending means, which 1is co-operative

with said detection means and said first telephone

N
set, and is operable to send a first message to an
10 outside calling party connected to the first telephone
set to invite that party 'to indicate a call-back
telephone number when it is detected that the
subscriber is called and not responding.
15 4. A device, as claimed in any one of the preceding
claims, when comprising:
\ voice synthesis means, which is co-operative with said

memory, and is operable to convert a telephone number
20 code stored in said memory to voice synthesised

form;

second-message sending means, which is co-operative
with said voice synthesis means and said first

25 telephone set and is operable to repeat said telephone



clains, conprising: voice synthesis neans, which is co-operative with sald
menory, and is operable to convert a tel ephone nunber 20 ' " code stored
in said menmory to voice synthesised forny Ssecond-nmessage sending neans,

which is co-operative with said voice synf sai d
first 25 tel ephone set and is operable tol ﬂuﬂuulﬁmﬂﬂluﬂﬂ hone C ;;}

L M S * - 16 - nunber verbal |y and -*r équestn Gbnﬁlrnatlon or
retransm ssion of said telephone znygrher |nd|cat|on and wherein said
menory entry neans is operable to 5 re-enter a telephone nunber code

into -the nENDhYmbéR I ESPFSELIP I eAddNSRFSRicEt Of ddier {mhephome- ngpber
indication. 5. A device as clainmed in any one of the preceding 10

cl ai ns conpetsamgmission of said - -teldpisorsy ntiaser Nebdicabich; i s~
co-operative with said nenory, and is operable to convert each of

said tel ephone nunber codes stored in said nenory to voice 15

synt hesi sed form and third-nessage sendi ng neans, -which is co-operative--
with said voi candsywhersein smiths meRRryY sAnEryeans tis gpemablettoand is

operable to read out each of 20 ~ said telephone .nunbers verbally once

. the subsZriber FReRESY 3 telephkrne rumber c‘tﬁ%c’t’é‘eptd:*s%l dhefe¥yid in

response to retransmission of the telephone number

indication.

5. A device as claimed in any one of the preceding \W/

10 claims when comprising:

voice synthesis means, which is co-operative with said -
memory, and is operable to convert each of said
telephone number codes stored in said memory to voice

15 synthesised form; and

third-message sending means, which is co-operative—
_ with said voice synthesis means and -said second
telephone set, and is operable to read out each of
20 said telephone numbers verbally once the subscriber
- has called in and is still connected to said second

telephone set. - -




*

t-el ephone set. - C L M S- 17 - 6. A device as
«clainmed in cIa|n15 "Wherein said control nmeans is operable, in

response to an interrupted pause follow ng reaHTBUT“‘T‘a‘tEFeﬁhene

nunber to the subscriber, to control said nenory angui

éU} odialling means to call the outside party at th ’"l#ﬂ“@’ 'ephone
s tLC

inber Vi a sai d first tel ephone/ 7. A device a
claim5, wherein said 10 control neans is operable to clear
corresponding telephone number code fTdm said menory when signall ed by t he
subscri ber S eco d tele hone . set follow ng the read-out of a
t el ephone nunber aél‘S % d'%\/ éa%dcr dtefladry yhersin said
precedi ng cl ai ns S cont.rol nmean operab e to contr sai_d
memory and said avgtbcf:a in %{e(r;r’eans RSB 'her" of EREPEPSFed %gl epfthe
nunbers via said fjij €%§1 Rl gyt n | one
of 20 t he store ffﬂ on nunbgﬁgﬂa%igﬁﬁngﬁ%%gbu qu %eﬁ%hh%
and cleared  Widrer t&be tHe R Hdeber, S toORBAEESd %alaal Qle&%egndand
t el ephone set. C L_ MS*
5 said autaEialling means to call the outside party at
that read-out telephone number via said first
Se
telephonoé
~ 7. A device as claimed in claim 5, wherein said
10 control means is operable to clear a corresponding

telephone number code fron said memory when signalled
by the subscriber at said second telephone set

following the read-out of a telephone number.

15 8. A device as claimed in any one of the pieceding
claims wherein said control means is operable to
control said memory and said auté?ialing means to call

o another of the stored telephone numbers via said first
- telephone set in the event that either a called one of

20 the stored telephone numbers is unanswered or is'

answered and cleared whilst the subscriber is

connected to said second telephone set.



-18 - 9. A device as clained in-any one of the preceding clalns
conpri sing: auto-dialing neans, co-operative with said second 5

t el ephone set,

for calling the subscriber either at a predetern1ned

ddr oss. and S tch moans Co- oper bl & i th sai dﬂmmnummm

two-di rectional
arranged to

for selecting either call-forwarding or pagi ng node &6f bpetatsor. 10 A
cal | f orwar di ng QfV|ce constructed adapted and
perform 15 substark é]ly as descri bed hereinbefore with

reference to and s ShQjuyiide e AGGHIRAY. 'quyd M NYE  the preceding

10

15

claims whea- comprising:
Pa)
auto-dialfing means, co-operative with said second
~
telephone set, for calling the subscriber either at a
predetermined call-forwarding telephone number address

or at a predetermined pager address; and

switch means co-operable with said auto-dialing meéns
for selecting either éal;rforwarding or paging mode of

operation.

10. A  two-directional call forwarding device
constructed adapted © and arranged to perform
substantially as described hereinbefore with reference

to and as shown in the accompanying drawings.




