2194709 CALL FORWARDI NG SYSTEM AND EQUI PMENT The present invention relates
to a tel ephone call 5 forwardi ng system and rnore partlcuj}y ‘Q@C{
t el ephone call forwarding systemthat can be controlled by a user renote

from'his usual private equipnent. In conventional call forwarding, there

are two 10° types of system one where a |ocal exchange handles
operation, and the other, referred to as a call diverter, where
‘privately owned equi pnent handl es operation. The fornmer uses a single

t el ephone line, whereas the latter requixes two separate tel ephone 15

i nes since receiving and sending are perforned sinultaneously. In
the fornmer type of system since only a single telephone line is utilised,
it is difficult for the subscriber to cancel the call forwarding service
or to change the teIephoﬁ@ﬂ%nﬁQﬁWERDING SYSTEX ANP| EQUIRMEN@d party when
at a location that is renote from the private equrpnment using .
this service. -2- In the type of call forwardi ng system where cal
forwarding is handl ed at the | ocal exchange, there are two types of service
known. In one, where the |ocal exchange is enabled to. provide this service
for a ' -

The present invention relates to a telephoné call
5 forwarding system and more particularly to a telephone
call forwarding system that can be controlled by a

user remote from his usual private equipment.'

In conventional call.fdrwarding, there are two

10 types of system, one where a locél exchange handles
operation, and the other, referred to as a call
diverper, where privately owned equipment handles
operétion. The . former uses a single telephone line,
whereas the latter requires two separate telephone

15 lines since receiving and sending are performed
'simultaheously. In-thé former type 6f_ system, since

only - a single telephone line is utilised, it is
difficult for the subscriber to -cangel the call
forwarding service or to change the telephone number

20 of tﬁe call forwarded party when at a location that is
remote from the private equipment using this

service.




5 - subscriber, calls are immediately di verted upon connecti on
request to  the  call-forward nunber registered therein. In the other
type of service known, typical of systenms in Japan and in the United States
of Anerica, the call is first placed with the 10 subscri ber and only

i f the-subscriber fails to answer the call after a predetern ned nunber of
rlngs¥fis the call forwarded to the registered call forward nunber. In this

specification, hereinafter, this latter_type of - service Wil be
referred to- as . a 15 “call-then-call-forward" type of service.

It is this type of servigg that t{peCORSELEL CloiRatdengCyystomi whetéovsall
Reference is made here to the specification of 20 - nited States

Patent No. 4,475, 008r¢Retsngt i3/ hahaluhi a8 ther Botaldeschangd, athyseeare
said to allow a user either to cancel the call forwarding service provided
for his tel ephone setwootypesi oft sateicegknowat i oinobne, cehéréorthed pacay
nunber for that set, each froma 25 renote |location. Qperation to
change a pre-regist eesdhenge féswaenabdedy hanbproviddevethis servéegoherfar
it -3- is necessary to__cancel first the call formarding service
before effectPng a cRuh§ETiRerne FR4lSt cRER nifipefiately  diverte upon

connection request to the call-forward number
registered therein. In the other type of service
known, typical of systems in Japan and in the United

States of America, the call is first placed with the

~ 10 subscriber and only if the subscriber fails to answer
the céll after a predetermined number of rings, is the
call forwarded to the registered call forward number.
In this specification, hereinafter, this latter type
of service will be referred to as a
15 "call-then-call-forward” type of service; It is this
type of service that is considered in the text that
follows. |
kvj : Reference_is made here to the specification of

20 - United States Patent No. 4,475,009 (Rais et al) in
. which there is disclosed a system said to allqw a user
either to cancel.the call forwarding service provided

for his telephone set, or to initiate registration of

a call forward party number for that set, each from a

25 remote location; Operation to change .a pre-registered

call forward party number however is cumbersome for it



5 The present invention provides an alternative. According to a
first aspect of the present invention here is provided a’call forwarding
system conprising: 10 a |ocal exchange; a first private equi pnment connected
to the local exchange by a first line; and 15 a second private equi pnent
connected to the | ocal exchange by a second line; the local exchange havi ng
afacility to prOV|de a 20 call-then-call-forward type -call R4
forwarding service for the first prlvage equi prent and being responsive to
‘tel ephone nunber and/or command data sent fromthe first private

equi pment  to '”ié'ﬁ’é@ess NGy cé’:’ic&f‘ncfirt thte &&11 féﬁ&@&ﬂhﬁg

service therefore; 25 erein -4- the tirst private equl pnent

adapted so that ggdiseicef béf@resespf@btm;;vaé ech&iyé P{ENEhe r@dglseéﬁsd
ei ther change or cancellation, or both as "required, of the cal

forwardi ng servi Geumbew| ded for the first private 5 eqU|pnent, t he
first private equipnent haV|ng t hus; determ ning neans for determ ning
whet her or not _ ' - :

5 ' The present invention provides an alternative.

According to a first aspect of the present

invention hefe is _provided a call forwarding syetem

comprising: | ' . iJ
10
a local exchange;
a first private equipment connected to the. local
exchange by a first line; and
15
a second private equipment connected to the local
exchange by a second iine;
) the local exchange hav1ng a facility to prov;de a kh’
26 5'ca11 then—call forward type call forwarding service

for.the first private equipment and being responsive
to telephone number and/or command data sent from the
first private eqﬁipment to ihiﬁiate, change, or
cahcel, | the call forwarding - service therefore;

25 wherein

k-]



the. local exchange is enabled in a call-forwarding node for the first
private equipnent; 10 detecting neans for detecting a hang-up cessation of
a calling signal sent fromthe exchange while the exchange is enabled in

sai d cal | -forwardi ng node; 15 engagi ng neans operable for
engaging a call between the first private equi pnent and the second
priva equi pnent while the exchange is still enabled follow ng detection

of the hang-up cessation of the calling. s gnal; 20 store neans for storing
t el ephone nunber and/or conpgiyd data; store  loading neans operable for
recei ving and 25 ent efthdpp¥ £V £pd Gpu ipwdret i ldapteaimsncchiet a @ ntusdihe
store neans in response to Bata transmtted during said call; and

regi steri ng means f osf cathe ngsedmnd ogativaduhareguipment away camise) ¢ither
change or cancel the call forwarding service in accordance with data
entered into sai d stchange e cancebinipien, MF kath afi girgrinedd i¢f t Hehe

system 10 j ust defined mght typical]ly conprjse; determ nj means for
dgternihing mhgther qﬁl%ogorwgkdingxgerviég pég%iégd éLr the tirkt prf%ate
| 5 equipment, the first private equipment having thus;

determinihg means for determining whether or not
the 1local exchange is enabled in a call-forwarding
mode for the first private equipment; |
10
detecting means for detecting a hang-up cessation
of a calling signal sent from the exchange while the

‘exchange is enabled in said call-forwarding mode;

15 engﬁging means operable for engaging a call
between the first private equipment and the second
private equipment while the exchange is still enabled
following detection of the hang-up cessation of the

o calling signal;
| 20 |
store means for storing telephone number and/ox

- command data;

store loading means operable for receiving and

25 entering telephone number'and/or command data into the



the. local exchange is enabled in a call-forwarding node for the private
equi pment; 15 detecting nmeans for detecting a hang-up cessation of a
calling signal sent fromthe exchange while the exchange is enabled in

sai d call-formerdlng node; 20 engagi ng neans operable for

engaging a call between the private equi pnent and a second private ™
~equi pnent  whi.le - the exchange is still enabl ed, follow ng detecf(on

of the hang-up cessation of the calling signal; 25 -6- store neans for

storing tel ephone nunber and/or. command data; store |oading neans operable
for receiving andsfore . mEME 1 1N LLEPORSE “Hﬂh&éténéféﬁsﬁfﬂﬁﬁéddéﬁiﬁg'”to
the store neans in response to data transmtted during said call; and
regi stering meanssapd €&iijngndhe |ocal exchange 10 and causing it to
change or cancel the call forwarding service in accordance with data
entered into said store neans. According to a second aspect of the present
15 invention there is provided

. registering means for calling the local exchange

5' and causing it to change or cancel the call forwarding
‘service in accordance with data entered into said

store means.

The adapted private equipment used in the system ;J

10 | just defined might typically comprise:

determining means for determining whether or not
the. local exchange is enabled in a call-forwarding

mode for the private equipment;

15
detecting means for detecting a hang-up cessation'
of a calling signal sent from the ekchange while the
exéhange is enabled in said call-forwarding mode; .
W
20 | engaging means operable for engaging a call.

between the'_private equipment and a secohd private
equipment while the .exchange is still enabled,
following detection of the hang-up cessation of the
calling signal; |

- 25

i

1



a private equi pnment B having storing neans and a |ocal exchange having a
facility to pFovi de a call-then-call-forward type call forwarding

service 20 between a general calling party and a first
predeterm ned called party Cusing a first call forwarding telephone
nunber ~ previously regi stered therein by the private equi pnent B; -7-

the pe¥vate equi prent B further conprising; detecting neans responsive to a
t el ephone hang-up by a calling party A Loklomﬁng reception by the party 5
A of 'a ring-back signal sent from > fhe | ocal exchange; auto

di al i ng means, operable ' e t .Sa| ho - t

call the party A using a%%b&%“h@gpgs%gi E?g gﬁgrﬁkggéﬁbﬁge|§§ﬁ§§§g Hﬁ& &r

previously entered igbmmand daphient!y stored in said storing means;

neans for entering into sail storing neans a 15 second cal

f orwar di ng t el ephone nunber sent subsequently fromthe calling party

A, and registering neans for transferring the second call forwarding

t el ephone nunber to the | gtareciohding Means operablegi fbrat revceivhiagei and

to replace the first call forwarding telephone nunber previously

registered 5 ' entering telephone number and/or command data into the
store means in response to data transmitted during

said call; and

registering means for calling the local exchange
10 and causing it to change or cancel the call forwarding
service in accordance with data entered into said

store means.

According to a second aspect of the present

15 invention there is provided

a private equipment B having storing means and a

local exchange having a facility to provide a

(& : call-then-call-forwvard type call forwarding service
| 20 between ‘a general calling 'party and a first
predeterﬁined called party C using a first call

forwarding telephone number previously registered

therein by the private equipment B;



‘therein; whereby subsequent - calls directed first to the 25 private
equi pnrent .B are transferred by the |ocal exchange to.a second

predeterm ned called party Cl -8- corresponding to the second call
forwardi ng tel ephone nunber. According to a third aspect of the
present 5 invention there is provided a private equipnent

B@
having neans for detecting a particular or a usual calling signal, stoﬁﬁhg
means and nmeans for dialling a tel ephone nunber stored in said storing
nmeans, and a local exchange having %a=facility to provide. a 10

call-then-call-forward type .cal | forwardi ng service between a
general calling party?ﬁﬁjﬂfﬁﬁQ£ﬁ'ﬁﬂqéﬁEQQQﬁQNﬁ§£¥iﬁﬁI PYIAE? C  using
a first call forwarding telephone nunber .previously regi st ered
therein by the private equi pnent- B; 15 the private equi pnent further

conpri sing; detecting 4JRANSy §ﬁ%m§ ¢ Qgg ' Galling
party A follow ng recgpt I on I{?et e pa‘rifefp%d'l.%fv@ }W%&‘ié’l d‘% %a]&dg'@ _
signal  sent frep theallGsR] pRANFo193WE i Rddptd JIE B e gk
means for detecting _

5 A of a ring-back signal sent from the local

exchange;

auto dialling means,loperable following detectibn.

of said telephone héng-up to call the party A using- a t)
10 first predetermined telephone number previoﬁsly
entered into and currently stored in said storing

means;

means for ehtering into said storing means a.
15 -second call forwarding telephone number = sent

subsequently from the calling party'A; and

registering means for transferring the second

- call forwarding telephone number to the local éxchange

20 for régistration therein to replace the first call
forwarding telephone number previously registered

therein;

whereby subsequent calls directed first to the
25 private equipment B are- transferred by the local

exchange to ‘a second predetermined called party Cl



that the calling signal is the particular calling 25 signal, and in
response, calling theg party A using a first predeterm ned tel ephone
nunber stored in said -9- storing nmeans, and storing in said storing
means a command code to cancel said call forwarding service and,
fol |l owing a second tel ephone hang up by the party A, transferring said

commaded code to said local 5 exchange to cancel said cal
forwardi ng service. According to a fourth aspect of the present invention
there is provided 10 . a private equi pnent B having neans for

detecting a parti cul@gr L dEipltS Alnd bl dal 15 FIWHEdIRRNS G
for dialling a telephonesﬁﬁg%er stored in said sf%ring nmeans, ‘and a | ocal

exchange having a dwasddsty to provide a call-then-call-forward type call

15 forwardi ng service between a general calling party and a first
predeterm ned called party Cusing a first call forwarding tel ephone nunber
regi stered therein by the private equi pnent B; 20 the private

equi pnment B further conpricioxdinggt dmi iy rdvinsd r easgpecde tof a the epresent
hang up by a calling party A follow ng reception by the party A of a ring(3
back signal sent froWveRtierfhasedgProsided a private  equipment

having means for detecting a particular or a usual
calling signal, storing means and means for dialling a
telephone number étored in said storing means, and a
local exchange having a 'facility to provide a

10 'éall-then-call-forward_- type call forwarding
service between a genera; calling party and a first
predetermined called party C. using a first call
forwarding telephone number previously registered
therein by the private equipment B;

15°

the private equipment further comprising;

detecting means responsive to a telephone hang up
W, by a calling party A following reception by the party
20 A of a ‘ring-back signal sent from the  local

exchange;

said detecting means including means for detecting
" that the calling signal is the particular calling
25 signal, and in response, calling the party A using a

first predetermined telephone number stored in said



tinmer nmeans operative after a «call transfer - 10 - service
cancel ling by said detecting neans when said calling sighal i's the
‘particular calling signal; . nmeans for storing a second call

forwarding 5 t el ephone nunber transnitted to said equipnent B by
said calling party Awithin a predetermned tine duration neasured by™
said tinmer neans during an engaging of B and A 10 regi sterfng

means for transferring a second call éormarding t el ephone number to the
central office for registration théréin t replace the first cal

(0]
f ding tel il ' I ' ed_thecein; 1 b
cubsequent cal| < PEAEHPAGHERDS O, §4antna AR BAEH oRbRELRY| medpl o=
h 't ' b t : : 1 ned
Callod party Ol corPRara,(Poasr s0CceaRieRapify Pal CRRRd RIAGERTIRE,

nunber. A tel epgage foRewehynd seQSﬂhcﬁeleﬁﬁBneahéﬁ? Qﬁ IQCQBBObéEQQ in
"the private eqU|pnenf of the foregoing systens. 25 |In fhe acConpanying -
drawi ngs: A, transferring said command code to said local

5 - - exchange to cancel said call forwarding service.

According to a fourth aspect of the present

invention there is provided
10 - : ~a private équipment B having means for deteéting'a
- particular or an usual calling signal, stofing. means
and means for dialling a telephone number stored in
said storihg'means, and ‘a 'l§ca1' exchange having a
facility to provide a call-then-call-forward type calll
15 forwarding service between a general calling party and
a first predetermined éalled' party C-usiﬁg a_first
call forwarding telephone number registered therein'by.

the private equipment Bj; -
20 the private equipment B further comprising:

deteéting means response to a telephone hang up by
a calling party A following recéption.by the party A
of a ring back signal sent from the local éxchahge;
25 | |

timer means operative after a call transfer



211 - FIG 1 is acircuit diagramof a private equi pment adapted for
perform ng operations in accordance with the invention, FIG 2 - 4 are
flow charts of the operation of 5 ~this private equipnment in.
accordance with a first enbodinent; FIG 5 is a diagram show ng the cal
forward tel ephone nunbers and commands that are stored in RAMto be
regisﬁéred at the | ocal- exchange; and 10 FI G 6 is a flow chart
of -the operation of the private equi pmentyghown in Figure 1 in accordance
with a second enbodiment. A detailed description of preferred enbodinents

of the present inygepries vahtelbing By esaiddetédin® means efviencesaid!
be made to the acconpanying draw ngs. The description that follows is

given by way of exanpaklbngysigeédkris nghe opatficdlar cdalkimg sighmals L1 and
L2 denote a telephone line wire pair. Reference synbol LT 20 denotes a
line transforner. Ref erence synbol PC-1 denotes a photocoupler for
detecting the calling signal; and PC-2 and PC-3 are photocouplers for .
detecting the on-hook B@ap&ti ofoBHf tFEOEHMI i @y pILEYnDr Q%£1an§%ﬁvaﬁﬂl¥%e

call ed party. Ref er epce nbol
P y 5 B telephogz number transmitted to said equipment B by

said calling party A within a predetermined time
duration measured by said timer means during an

engaging of B and A;

10 registering means .for transferring a second call
forwarding'telephone number to the central office for
registration therein to replace the first call
forwarding telephone number previously registered
therein;

15
- whereby subsequent calls. reaching the private
equipment B through the local exchange are transferred
by the local exchange to a second predetermined called
- _ party Cl1 corresponding the second call forwarding

20 telephdne number.

A telephone answering device can also be
incorporated.in the private equipment of the foregoing
éystems.

25

In the accompanying drawings:



25 TAD denotes a tel ephone answering device, wherein any telephone
answering device on the nmarket can be - 12 - cohnected. Reference
nuneral 1 denotes a one chip mcroconputer, wherein an | NTEL 8048 is used
in-the present enbodi nent, data buses DBO and DB7 are input term nals,

ref erence synbols P10 to P17 and P20 to P27 5 denote output porfs
and reference synbol |INT denotes an interrupt term nal. Reference nuneral 2
denotes a DITMF oscillator for generatifp an oscillating push phone DTM
tone, which outputs tones of 0 to 9,”* " and # according to the code of said

Pt BoL et o omcFiey 1 EE e ERLGEEECE MER f & BRfvade SGHfbfens

anplifiers. Reference humrer a notes “a t

into a binary codggi TMot ONSe B miSa " FYE€fond T j with

Ref er ence nuneré?d éﬁééiﬁgbdegg%es a %ﬁ?t%ﬁé#%rﬂ%%%t?ﬁga€ﬁ%§%€§%%nrlagvice
to the 15 ope¢frd i PRvéREEon; and 7 (DI SPLAY) .and 8 (MEN), switches for
entering the tel ephone nunber when the specified person (renote control

operator) is automaticeidy called 4raretfbopreharts defi €he bpéeatDéa 6f¢NhO
Y-1 denotes a relay for |oop naking which engages the 20 present device
to change 5the cthis poivatecequppment aiml Ya@cordantay wbthswat cBingt
which is energized with the normal calling signal and switches the calling
: : . embodiment;
FiG."S is a diagram showing the cali forward
telephone numbers and commands that are stored in RAM
to be registered at the local exchange; and ' {;) -
10 _ .FIG.' ‘6 is a flow chart of-the'operation of thef “
private equipment shown in Figure 1 in accordance with
a second embodiment. |
A detaiied descriptioneof 'preferred embodimenrs
of the present invention will be given now and
15 reference will be made to the accompanying drawings.
The description that follows is given by way of
example:only. _
-Referring to FIG. 1, reference symbols L1l and _BZ -
denote a telephone line wire pair. Reference symbol LT '\Pz
20 denotes.a line transformer. Reference symbol Pc-l'
denotes a photocoupler for detecting the calling
signal; and PC~-2 and PC-3 are photocouplere for
detecting the on-hook operation_ofithe-callihg party
or the answer of the called party. Reference symbél_

25 TAD denotes a telephone answering device, wherein any

telephone answering device on the market can be



signal to the tel ephone answering device TAD. The present device is
arranged as descri bed 25 above. Operation will be described with
eference to flowcharts FIGS. 2 to 5. - 13 - In the first enbodinent,
It is arranged that a user at a pr earr anged | ocati on S
calleg;autonatically fromthe present device so that he might change the
telep nunber of the call forwarded 5 - party. Accordingly, it
i's necessary to ent er bef orehand the t el ephone nunber of the user
into the present device. Thus, the switCh 1?2 s pressed once and then on

the display 9 a "1" ar irs The switch ressed. again and then
"2" is displayed. 1OCI%I[')'l F?e FﬁgﬁﬁgﬂthaPuWﬁga |gg ag% notes adc, nOne EgLp

P TR T Bt 5 BB A s, B 450 e

I's the first el eph SW

pressed four tines apdeglhtn enboddhBRE,S @hrhBudbSPbaY Sna BBY ave! dhohe

15 S nom/presse e’ of ored

predet erm ned menory t'éiﬁﬁ.’hﬁ‘l"sat edfetehBd symbbee bhe %arrmopahat peo k® P27
repeated and all digits of sai d tel ephone "nunber are entered,_the switch

gnhz turned o to seldendtepr oatputdeposest andt refecehte éymhaldmug dénotes
| an interrupt terminal. Reference numeral 2 denotes a
DTMF oscillator for generating an oscillating push
phone DTMF tone, which outpﬁts.tones of 0 to 9, * and
W 3&? according to the code of said output ports P10 to

| 10 P13. Reference numerals 3 and 4 denote amplifiers.
Reference numeral 5 denotes a tone decoder for
decoding into a binary code the DTHF tone that is
received from outside. Reference numeral 6 (ON)
denotes a switch for setting the present device to the
15 operation mode; and 7 (DISPLAY) and 8 (MEM), switches
for entering the telephone number when the specified
person (remote control operator) is automatically
called from the present device. Reference symbol Y-1
denotes a relay for loop making which engages the
20 present device to change the call forwarded party;
and Y-2, a relay for switching which is energized with
the normal calling signal and switches the calling

signal to the telephone answering device TAD.

The present device is arranged as described

25 . above. Operation will be described with reference to

.flow charts FIGS. 2 to 5.



Furt her, it is assuned that call forwarding via the |ocal exchange is
entered beforehand at the |ocal exchange. I ncidently, ., in-the cal
forwardi ng systemby NIT in Japan, dialing 0*19xxxxxxx (x is a digit of 25 .
the call forwarded party's tel ephone nunber) and 1421 enables the entry of
the call forwarded party's - 14 - nunber. When the switch 6 in FIG{Y is
turned on, the programjunps to step 201 in FIG 2. In step 201, g
checks whether or not a calling S|gnallﬁi_present on 5 the telephone
lines L1 and L2. More particularly, en the calling signal arrives via

the tel ephone wires L1 gnqy? ¢#i%d¢ %mb]odfi'nén ht;e tlaq:q_.a §%Qf cHg‘é%f a

phot ocoupler PC-1 flickers I n response t TeH ca I Ng "SI

clear fromthe figgey N0 4 re% Photidadignst ory HOf d
photocoupler PC-1 is energized |ntern1ttent Y. v%ena?? I's detecte Hﬁzt

sai d phot ot ransi stfiitdnfatRt1AIy FoM! thed Prevdiitalddvide'gd Hatl Bl digie t he
CPU 1 is changed to L level fromH level, and the program advances from
step 201 15 t chatiged he ﬂeiept}meZOZnumb@ﬂ AC. thewal(detarwadiribd
later) is started by the program In next step 203, the central processor
CPU 1 checls whet ipartyhe calddoxgligigiyal iis aqmr.tirmnmsanye (itedi canter
that the |ocal.

beforehand the telephone number of the user into the
.present device. Thus, the switch 7 1is pressed oﬁ¢e 
-and then on the display 9 a "1" appears first. The
switch 7 is pressed again and then "2" is displajed. q;)
10 It is arranged that the digits "1i*, "2",..."0" appear
. one by one on the-display-S by b:essing'the switch 7.
Accordingly, if "4" is the first digit of the user'g
teleéhone.number, the switch 7 is pressed four times
and then "4" appears on the diéplay 9. The switch 8
15 is now pressed and then the code of "4" is stored in
the predetermined memory incorporated in CPU 1. When

the same operation is repeated and all digits of said-

W

telephoneﬁ number are entered, the'switch 6 is turned
on to set the present device to the call forwarding
20 modé..

Further, it is assumed that call forwarding via
the loca1 exchange is entered beforehand at the local
exchange. Incidently, in the call forwarding system
by NTT in Japan, dialing 0*19xxxxxxx (x is a digit_df

25 the - call forwarded party's telephOne number) and 142i

enables: the entry of the call forwarded party's'



exchange is enabled for call-forwarding) or a normal 20 one. In
Japan, the nornmal *calling signal repeats ringing for one second and
pausing for 2 seconds, whereas the particular calling signal repeats three
or four tinmes ringing for 0.5 second and pausing for 0.5 second. 25

In the present enbodinent, as a neans to judge whether it is a nornal
cal.li kg signal or a particular - 15 - calling signal, a counter

i ncorporated in the central processor L#% connected to the input
terminal TEST1, is used to count the wave rn1cyc|es of the 16 Hz calling
signal. The count of % s of t-he nornal calling signal that rings
for 1 second anpbunts TO , wher eas that of t he particular calling signal

that rings for 0.5 Secondyﬁanueﬁé §v91§ﬂh'°@c dp@! V1 dw tASrRE@SESh,  the

enbodi nment , in case greater counte es when fhe

calling signal is bej P8gtaRUiulfs to %@@'ﬂupuﬁhYFmﬁazd Cﬂx'é s2@1pl cPUS
identified as belngbnornal 3ang In the case of a count of feﬁg?pthanﬁl

and greater than 3 CICénéckstwhéthdf%rfn@d &ScHElL g as Pauial ciks apresént ngn
signal. Wen the calling signal is normal, the program 15 advances
fromstep 2035t 0 st eph@04teléphshep Pides thb'omm®u52porMof&?pantimelirlyl
of FIG 1 is mintained _ :
when the calling signal arrives via the telephone
wires L1 and L2 in FIG. 1, a light-emitting diode of
the photocoupler PC-1 flickers in response to a 16Hz
U calling signa;, as is clear from the figure. In
10 . response, a phototransistor of the photocoupler PC-1
| is energized intermittently. When it is detected that
. said phototransistor is energized an input signal to
terminal TEST 1 of the CPU 1 is changed to L level
from H level, and the program advances from step 201.
15 to step 202. In step 202, a 4 sec. timer (described
later) is started by the program. In next step 203,
the central processor CPU 1 checks whether the calling
signal is a particular one (indicating that the local
./ o exchange is _enabled for call-forwarding) or a normal
.20 one.. In Japan, the normal calling signal repeats
ringing for one second and pausing for 2 seconds,
whereas the particular calling signal repeats three or
four times ringing for 0.5 second and pausing for 0.5
- second.

25 _ In the present embodiment, as a means to judge

whether it is a normal calling signal or.a particular



¢

at an L level to energize the relay Y-2, and contacts y2-1 and y2-2 of the
relay Y-2 are switched to the TAD side of the switch linhe. - A

conventional tel ephone 20 answering device can be used here. Fromnow .
on, a detector incorporated in the TAD activates to engage the tel ephone -
lines. Wen the TAD is engaged, either of the photocouplers PC 2 orPC 3

which are inserted in series according to the polarity 25 of the hﬁ
tel ephone lines is turned on. Wen the calling party finishes speaking his
message and hangs up, or - 16 --t k& rel ephone answering device TAD

returns to the stanﬂgx node, the photocoupl er PC-2 or P§73 whi ch was tuyrned
on is turned of f.¢¥ ﬂgogﬁéﬂPﬁiteEt§°PﬁF§r(§P€BrEB§?t3 dlpePthgePGr ep.
201. 5 On h : hand if, th i Ng,si | IS ..
arti oul ar, as deREPFBBACELGES. Lne HPBEPENPHayERCCEIP! offEHEy SBEMIBAL op
206, In step 206, iRy Pr 0L ATLEAURES B! PleSkilaEokhNEFc165 25EhHEPY

0 the p Far Flng_ Srgnal; he 1

above, in the casé” artircu ca a
cal ling signal cagse eyl 0 ripflg | ggS Y Y,
when t he user cang ?ﬁ%mg?gsé%gﬁggvicgﬁgngaﬁggrgktﬁgagﬁﬁgagagkgtoﬁg?mﬁg-

nust then §ang upchlmTedgat siynaficghle kihgBdforo1CcBaseadt Afoaakk ter warded
party's nunber i.e., he nmust hang up before .
o whereas that of the particular calling signal that

rings for 0.5 second amounts' to 8. Accordingiy, in_thé-
present embodiment, in case of greater than 13
counted cycles when the calling signal is being input W/
10 - continuously, said calling signal is identified as
being normal, and in the case of a count of fewer than
. 13 and greater than 3 cycles, it is identified as
being a particular éalling signal.

When the calling signal is normal, the program-'

15 - advances from step 203 to step 204. In step 204, the
output port P17 in the CPU 1 of FIG. 1 is maintained
at an L level to energize the relay Y-2, and contacts
y2-1 and'y2e2 of the relay Y-2 are switched tb the TAD

 side of the switch line. A conventional telephone

20 answeriﬁg device can be used here.

.From now on, a detector incorporated in ﬁhe TAD
activates to engage the telephone lines. When the TAD
-is’-engagéd,- either of the photocouplers PC-2 or PC-3
which are_inserted in series according to the polarity

25 of the telephone lines is.turned on. When the calling

party finishes speaking his message and hangs up, or



15 the | ocal exchange can call the forwarding party, and thus suppress
the call forwarding founction of the |ocal exchange. In this way, when the
user calls the present device and hangs up inmmedi ately after the ring back
tone sounds, the calling signal (ring) stops 20 ringing after one
ring. { Accordingly, if the programdetects that-a calling signal has
arrivein step 208 through steps 206 and 207, and there is then no change
after the four seconds el apsed by said 4 ? timer, the program advances
to step 210 through the step 25 209. TI'n step 210, the output port P15

Is turned to an - - L d tu d
the tel ephone |ine b%ﬂ?hetégﬁgggﬁay1&H§wéfsa d re %;eYC?ﬂﬁlngg%%gng ggggﬁe

program checks the sdhﬁhb{f fB68e, tha §heaoaéaplébepéb9vsﬂFteﬂhﬁﬂfcﬁlmbs&
to call the 5 user (A) is sent out ‘to the |ocal exchange. Wen the:

specified person abawned, ohheispotarhédesoffél ThéepiegeaRodetetts vhiss
are reversed, to be detected through the photocouplers PC-2 and PC-3 (step
213). At the tine (etepaRffgrand réeyurhs tieestepn20lder to 10
indicate that it is the present device that is calling him the DITM
oscillator 25is driven t@ngehtbeatetheronbandychifis thesecablibngasignal is
di scrimnation Slgnggrtlcular, as described above, the program advances
from step 203 to step 206. In step 206, the program
counts calling signal rings. As déscribed above, in
the .case of the particular calling signal, the
10 calliﬁg signal causes the device to ring three or four
times. By the way, when the user calls the present
device and hears the ring back tone, he must then hang
up immediately when he intends to change the call
forwarded party's number i.e., he must hang up before
15 ‘the local exchange can call the forwarding.party, and
thus suppress the call forwarding function of the
local exchange. In this way, when the user calls the
present device and hangs up immediately after the ring
— : back tone sounds, the calling signal (ring) stops
20 ringing after one ring. Acéordingly, if thé program
detects that a calling signal has arrived in step 208
through steps 206 and 207, and there is then no change
after the four seconds elapsed by said 4 sec. timer,
. the program advances to step 210 through the step
25 . 209.

In step 210, the output port P15 is turned to an



(step 214). The program advances to step 215 in FIG 3 through a

connector B. 15 In step 215, the programstart’s a 20 sec. tiner.
The 20 sec. timer is used for linmting the operational time allowed for .
the wuser to change the telephone nunber of the call forwarded party or to
cancel call forwarding. It is possible to detect, by interrupt, 20 ™

the polarity reversion that occurs when the wuser - has hung up after hﬁ

conpl etion of the operation. In step 244, _the program checks whether or not
the 20 second interval has elapsed. If it is no |onger necessary to

change the call foryérsedamarée Ofelay Y-110s Cﬁﬁ‘fﬁéd‘?@iﬂttﬂoréﬁ?%ég,thée

renote control operator nay hang up and then after 20 seconds the present
- 18 - device W |telephondel ime ayby-thefdontacht SENIRIEE t¥@idresbay Wevice
(step 217). The present device returns to the standby node of step 201 in
FIG . 2 through a Imrsieep o021}, thetpreogram checks wnes dialhavomet he Tal |
forwarded party or to cancel t he call forwarding, he sends the
sane prearranged skeRiri2}2codehes abrvenctelephone n number R call the

CPU 1 (it_may be arranged to change the securjty code by the external
digital swtch) HPehe ) is SRt Rtbntoothe h%"'{%}/p%’ﬁFﬁng?ne tERRhbRe

(push-butpon specified person answers, the polarities of the
telephoné 'line -wifes are reversed, to be deteéted
.thrqugh fhe_photocouplers_Pc-z and PC-3 (step 213).

At the time of answering by the user, in order to 'y
10  indicate that it is the present device that is calling
him, the DTMF oscillator 2 is driven to genefate é
tone, such as Morse code, as a discrimination signal
(step 214). The program advances to step 215 in FIG.
-3 through.a connector B.
15 _ In step 2;5, the program starts a 20 sec. timer.
The 20“sec.'timer is used for limiting the operationél_
time alléwed for the user .to change_the telephoné
number of the call forwarded party or to cancel call
forwarding.. It is possible to detect, by interrupt, NS
20 tﬁe polarity reversion that occurs when the user has |
hung up after complétioh of the operation.
In step 216, the program checks whether or not
the 20 second interval has elapsed. If it is no 
longer necessary to changg the call forwarded party or .
25 to cancel call forwarding, fhe_remoﬁe control operator

-may hang up and then after 20 seconds the present



t el ephone) at hand. When these two security codes coincide, t he program
advances fromstep 218 to step 219. In step 219, the DITMF oscillator 2
sends a beep 15 tone. - 'In step 220, the present device is set to the
recordi ng node of the DTMF tone used for changing the call forwarded party
or ca@gglling call forwarding. Mre particularly, when the user sends the
DTMF t'®he by operating the keypad of his push-button telephone, 20 t he
tone is anplified by the anplifier 4 thrqgﬁh_the line transfornmer LT of
FIG 1, converted into the binary code by the tone decoder 5 and then

applied to the input defifdaliIBOwRG DRhePirdiy YUtk to Hisergiie tre

then starting at a stored predeterm ned 25 address of the neEnory
RAM i ncor porated in tgxesenlt Heviltke @ddep @3gd .in the present device
cont ai ns 64 -19- byte RAMs, wherein the last bytes are used for storing

the DTMF tone code. |n st &@he3reseaitd da¥ilneg ereRiivinsae dheastdndby sicle of
222, the program checks whether or not the DIMF tone (tel ephone

nunber) fromthe 5 steps@0lardinvedIGuher? t throngh teoconnecton by Iifhdhe
user and then decoded by the tone decoder 5, an output term nal E generates
an Hlevel, s@ that UReY Wants, o changeathevrald edy Pardye| or to

t hrough an inverter
9 cancel the call forwarding, he sends the same

prearranged security cede as the one stored in a mesk
ﬁOM of the CPU 1 (it may be arranged to change ﬁhe
security code by the external digital switch) by the
10 operation on the keypad ef the telephone (push-button
telephone) at hand. When these two ‘security codes
| coincide, the pregram advances from step 218 to step
219. _

In step 219, the DTMF oscillator 2 sends a beep
15 tone. In step 220, the present device is set to the
recording mode of the DTMF tone used for changing the

" call forwarded party or cancelling call forwarding.
More particularly, when the user sends the DTMF tone
oo by.operating the keypad of hie push-button telephone,
20 the tone is amplified by the amplifier 4 through the
line transformer LT of FIG. 1, converted into the
binary. code by the tone decoder 5 and then applied to
the.inpﬁt terminals DBO and DB3 of the CPU 1. This
~code is then starting at a stored. predetermined

25 - address of the memory RAM incorporated in the CPU 1.

The CPU 1 used in the present device contains 64



F-1 and an OR gate G2. Thus it is possible to check 10 whet her or
not the DTMF tone has arrived by interrogating the input at termnal
INT. In step 223, the program checks whether or not said DIMF tone .is

e In the present enbodinent, when the "*" tone arrives, "00"
code is input into 15 the corresponding RAM through steps 227 {&nd
228. Further, when the " ™ tone arrives in step 224, the 20 byte &AM

are all cleared through steps 225 and 26. The "#" tone is used to
reinput the telephone nunber if an €rror has occurred during input. In

step 20 226, b_ft-fle GO LS Sy sy r Q@Fﬂ i ) i S
cleared (initializZed) to a'pporli%é]%tﬁet | ris% o%és%]ie% %&gyﬁa} Iif@mﬂ
order to. enter {fe PR E&Eé\ﬁré&ﬁe.pafﬁYs'ﬁe%Q?P,-oé‘@id‘W%ytétmge
- device, for instance the 25 ~nunber  "410-2266", "4" on the keypad
of  the push-butd dpdaiddne I $ESSSEIR ) Nthe PrtograWw'Vchddies whetRer
DTMF tone corresponding to "4" passes fromstep 222 through steps 223 and
224. In step 229,ot henctddrigdss dTHIe toié | S tebaphems ednimberp. £1omSthe
230, the code of the tel ephone nunber digit "4" is stored in 5 t he
correspondi ng RAWMSE® armkvededihanhe TNt tonMs fent Py cathel user

and then decoded by the +tone decoder 5, an output
- terminal E generatés an H level, so that the interrupt
terminal INT is changed to L level through an inverter
F-1 and an OR gate G-2. Thus it is possible to check Q;)
10 whether  or not the DTMF tone has arrivéd by :
- interrogating the input at terminal INT.

. In step 223, the program chécks whether or not
said DTMF tone is "*", In the present embodiment,
when. the "*" tone arrives, "00" code.is'input inté

15  the corresponding RAM _throughf steps 227 and 228.
Further, when the " * tone arrives in step 224, the
20 byte RAMs are all cleared through steps 225 and
226. The "# " tone is used to reinput the telephone
nqﬁber if an error has occurred during input. In step

20 226, an address pointer of the RAM (a register RO of'
Rl)  is cleared (initialized) to appoint the first RAM'.
of said 20 byte RAMSs. o

..In order to enter the. call:-forwérded party’'s
telephoﬁe ‘number into Z;he  device, for instance thé

25 number "410-2266", "gn .on the keypad of the

push-bﬁtton telephone is pressed initially. Now, the



to store the tel ephone nunber. The RAM addresses are designated RAML to
RAMR2O for convenience. However, as the address of the RAM was i ncrenented

hy one in step 10 229, t he t el ephone nunber is in fact stored from
RAMR as described in FIG 5-A As the loop fromstep 231 to step 222 is
repeat:ed within 20 seconds, the next digit of the tel ephone nunber "1" s
enter & and then the code "01" of said 15 "1"'is stored in RAMB in

FI G 5- A After the sane operations g{e repeated and all digits
of the tel ephone nunber "410-2266" are” red as shown in FIG 5-A

the user presses "*" ¥Qﬁg? t tor n RAVD
through steps 222, 3%% %%%nﬂg‘gc%% ‘Pr?S%e% oqssft&p 222
di stinguishing the tgl she

starting the call forvvar di'ng ?}}% ?to%qﬁ 2E)cal egtﬂcfﬁaﬁ;nz)ﬁlj: en
"1t 4", "2" and "1'of @he RMM KQY Rt rendinted RS THE . SUTCestep! >230'J‘ft‘¥he

"*" o the 25 t el ephone nunber of the callmﬁgrmarded party  and ‘t he
command for startingcoald fof warhdi Nndeliephomiec mithbert digit 24 tilse sdvderE ids
shown in FIG5-A The wuser control operator now hangs up and then the
line is rel eaS$ed aft ahe2@ouespindiang: RAMapsed in step 231. The address

pointer is cleared for the next user dPeratlon (ste S
As describe above, 20 byte RAMs are allocated

to store the telephone number. The RAM addresses are

designated RAM1 to RAM20 for convenience. However, as

the address of the RAM was incremented by one in step

iO' 229, the ﬁelephone number is in fact stored from RAM2
as described in FIG. 5-A. |

- As the loop from step 231 to-Step 222 is repeated

within 20 seconds, the next digit of the télephone

number *1" is éntered and then the code "0l1" of said

15 "1l" is stored in RAM3 in FIG.5-A. After the same

operations are repeated and all digits of the

telephone number "410-2266" are stored as shown in

FIG. 5-«A, the user presses "*" on the keypad and the

— ; - code "00" is stored in RAM9 through steps 222, 223,

20 227 and 228. This code is for distinguishing the

teiephone number stored in the RAM from the command

for starting the call forwarding (command to the local

exchange) "1421". When "1", "4", "2" and "1" on the

keypad ' are pressed successively after "*n, the

25 telephone number of the call forwarded party and the

command for starting call forwarding are entered into



5 232 and 233) and the program advances to step 401 of FIG 4
through a connector C. In the flow chart of FIG 4, the tel ephone nunmber of

the call forwarded party and the conmand for starting the call
forwarding stored in the device as 10 - descri bed above are sent
out automatically and registered at the | ocal ‘exchange. For registerjng
at the | ocal. exchange, the nunber "0*19" is added automaticall
'precede t he telephone nunber stored Lnyihe device. After a delay of a few
seconds in step 15 400, the telephone line is engaged and the

program checks thghdi abvieaeasssRewA0liandr4825-RY i nrhedugag t Bentonut
(alternating current) of the anplifier 4.into the output term nal TESTO

of the CPU. Whenopéeatioel howe hangsputip ahd phegr ahechnks isheelleased not
20 ~a flag Flis "1" in step 403. As the F1 will be set to "1" in
step 413 after "Oafberi20ssecondst haveoedhpeedhingetep 2Ra.f The afdress
initially "0". Thus the program advances fromstep 403 to step 404. In
step 404, the propPiRterecks chparadr forr thgonegt user:pperatipholstepsver

stored .in the RAM orre 0 "1420" for _cancellin
forvardi ngd 21 8na 9393 )and 156, PRRIFES, PAYARRORCESLEERe #03g: BF

advances to.step F§8§'4 th@oﬁ%ﬁpa4g_nneEES:QEwF tone correspondi ng

In the flow chart of FIG. 4, the telephone number
of the call. forwarded party .and the ' command for
starting the call forwarding stored in the device as.

10 déscribedl above are sent out automatically and
registered at the local exchange. For registering at:
the local exchange, the number "0*19" is added
automatically to precede the telephone number stored

| in the device. After a delay of a few seconds in step

15 400, the telephone liné.is engaged and the program
checks the dial tone (step 401 and 402) by introducing

the output (alternating current) of the amplifier 4

into the output terminal TESTO of the CPU. When the

dial tone is input, the program checks whether or not"\J

20 a flag Fl is "1" in step 403. As the F1l will be set
to "1" in step 413 after "0*19" is sent to the local
exéhange, the flag F1 'is initially "0". Thus the
program advances from stép 403 to step 404.

.In_step 404, the'prbgram chééks'_whether or not .

25 the telephone number stored in the RAM.correspbnds 'to

*1420" for cancelling call forwarding. ~ Now the



fo "0" is sent for 100nS. After a mninum pause of 100 nSis set in

step 406, the DIMF tone corresponding 5 to "*" is sent for 100 nS.

In the same way,” the DTMF tones corresponding to "1" and "9" , separated
by the m ni mum pause, are sent to the local exchange. In step 413, the
flag F1 is set to "1". The program advances to step 414. In step
414, ‘he 10 address of the RAMis increnmented by one through the
address pointer, so that RAM2 shown in FI 5-Ais allocated initially. In

step 415, the program checks whet her or "n6f the code at this RAM address

LZO."OO". As said Eﬁgﬁkth Qgﬂ"tstgﬁ ﬁbogr?g1@ﬂganégég%gmstggvggc s to

In step 420, osciflafing ephone nu

corresponding to salQB¥§NL%gg?t;sggg%FggtagsthetﬁgNETﬁﬁctghgtg&rgégﬁbﬁggng

out put ports P10 and ion butput is sent to the
through the anplifigp g+ jisl Bent! €Br 48&ms. [RA€téR a mihidmiMM paaB&Ee ofs

set. This operation is repeated until the code of the RAMreaches 00".
Accordingly, the tehephmageisngabein s€ép- 4066" thesDTMEt tone torréspbndihg
exchange. \Wen the code "00" at address RAM 9 is detected, 25 t he

nunber of tgnes otot he"cddesen@" foxr ¢00nm8d | Ainstbe sade Waya the nDWMEr
of occurrences of the code - 23 -

tones corresponding to "1" and "9", separated by the

minimum pause, are sent to the local exchange.
In step 413, the flag F1 is set to "1". The
L .' -pfogram advances to step 414. In. step 414, the
' 10 - address of the RAM is incremented by one through the
address pointer, so that RAM2 shown in FIG. 65-A is
allocated initially. In step 415, the program checks
whether or not the code at this RAM address is “00".
As said code is *004", the program advances to steé
15 420. In step 420, the code for oscillating the
telephone number corresponding to said RAM code is
output td the DTMF oscillator from the output ports
P10 and P13 and its oscillation output is sent to the
o line through the amplifier 3. In step 421, the
20 minimum pause is set. This operation is repeated
until the code of the RAM reaches "00". Accordingly,
the telephone number "410-2266" is sent out to the

local exchange. | |

when the code "00" at address RAM 9 is detected,
25 the nﬁmber of times of the code "004 is counted in

step 416. When the number of occurrences of the code



"00" is confirmed to be one in step 418 through step 417, the line is

di sengaged in step 419 and the programreturns to step 401.
Accordingly, as the flag F1 is "1" after the next re-engaging, not "0-19"
but 5 "1421" at addresses RAMs 10 to 13 is sent to the |ocal exchange.
As the code "00" at address RAMLI4 is counted in step 417, the”
nunber of occurrences of the code "00" becones two, the checking resul}s
in YES, so that the program advances to step 422. The line is 10

rel eased, .the address pointer is clea2dd~-further the flag F1 is cleared
and then the device returns to the standby node in step 201 through a
connector A. Accor'@®Oigl yis qmr"}?&(ttO thﬂa ongeine Step ddd \tdwrough step

i ncom ng cal l, thls is forwarded  tqg the 15

cal I -forwardi ng r &di’st erté’(? r’-s‘ fi-sengnged- dmeStep | 415, And (the

cancel call formardl "142 " nter 1t he de I ce at the me .of

user operation. Lfr?%éﬂ: % 'sqﬁef 5 g‘r 53 M35 ‘:s"fﬁ)v%i

FIG 5-B. Wen t s ar e AR :
W A 4%%%%@2%%%&:%?{%% o hat

exchange, the checklng resul and the nunber

"1420" algne is .99 e MRIdRERleLRAMNAD tW‘Q.':‘l tihe U &o "t HodsSt

regi stered at the l'ocal exchange, incomng calls to the device are

- forwarded no |ong@fxoaﬁdxgmr nals cajlld N@&dde 25 00" RS URIdrdaee Harny | s a
second enbodi ment will be '

counted .in step 417, the number of occurrences of the

céde "00" becomes two, the checking results in YES,

so that the program advances to step 422. The line is Q,)' ]

10 released, the address pointér is cleared, further the
- flag F1l is cleared and then the device returns to the
standby mode in step 201 through a connector A.
| Accordingly, when next the device receives an
incoming call, this call is forwarded to the
15 call-forwarding registeréd number "410-2266".'
Further, in order to cancel call forwarding,
'"1420"-may be entered into the device at the time of
user operation. The nﬁmber "142Q0" is stored in the --
RAM as shown in FIG. 5-B. When this number is to be
20 sent to the local exchange, the checking results in
YES in above step 404 and the number "1420" alone is
‘sent to the local exchange. When the number "1420" is
registered at the local exchange, incoming calls to the
device are forwarded no longer and normal calling is
25 resuméd.

Operation in a second embodiment will be "



2 24 -

5

in Flgs 1, as well
"second enbodi nent .
be present

_ descri bed now with reference to the flow chart in FIG 6. In the
first enbodi nent .descri bed above, in order to change the call forward party
punber or to carcel call forwarding, it is necessary to call the user from
the device by auto dialing. |In the second enbodi nent, such
operatton is obviated. Accordingly, the switches 7 and 8 and the display 9

as the corresponding prograns, are not required in the
( Further, in the first embodi ment the user 10 has to
inthe vicinity of his tetedhone; whereas in the second

enbodinment it is arranged that he nay change the call forwarded party or

cancel the call forv@8sFRtPediney ith xaferenes dmdhe sktow ghaxt Fi5-

507 in FIG 6 are identjcal, to.steps 201,15

Eg'n FIG 2, wherein

2
the user starts cal 18 ngt® ieheefEdt sm ”E‘ﬁf‘to‘iﬁt%f eq ARG¥RNne 1RetOTder

hangs
devi ce

device i s engaged
circuit bet

Voi ce
25

up i medi at
I mredi atel y
calling is perforne

circult

oLy, o 5okl FaPPCloh A SHRY g B 8l dinchl°

TR A LN
redby, oriddidy, B MEENSe AP CATL NP R0 LR
veen the Hﬁérdé@ﬂcéfévéyd&.yt&ediénmfﬁt abh i She tecondéifbod ihént,,

is establish

the user may change the call forward

party number @fickadsetatidbh fisvelswliaged ora¢cderdingle, the switches

10

15

20

25

.7 and 8 ‘and the display 9 in FIG. 1, as well as the

corresponding programs, are not required in the second
embodiment. Further, ih the first embodiment the user
has to be present in the vicinity of his telephone;
whereas in the second embodimént it is arranged that
he may change the call forwarded party or cancel the
call forwarding using any' outside telephone set.
Steps 501 to 507 in FIG. 6 are identical to steps 201
to 209 in FIG. 2, wherein the user starts calling the
device from an outside telephone set, hangs up
immediately after the ring'back tone sounds and again
calls the device immediately by manual dialing
provided that the said second calling is performed
within the 4 seconds elapsed in step 508, the device
is engaged in step 511 through steps 509 and 510.
Thus the voice circuit between the user and the device
is established. Once the voice circuit is
established, the user may change the call forward
party numbef or cancel call forwarding for the device,

in the same way as described in the first



In the sane way as descri bed I n the first - 25 -

enbodi ment. Moreover, although omtted in the flow chart;, if an incom ng
call froma third party i s received before the user can call the devi ce

again after hearing the 5 ring back tone, there is a possibility

that the loop.circuit between the inconming call fromthe third party affd
the device may be established unwillingly. 1In order to avoid ‘thi s
operation, it is possible to arrange for the user to call the device
and hang up 10 ~ after hearing t e i"hg back tone repeatedly many

tines, and the ﬂevice s engaged when the nunber of tines of operation
- by the user coi n& M ea predeternined nurrber of tines preset in the

Al t hough h h d
descr i bed, h"?ﬁoufﬁr%ﬁd& o O R R S e haf Ok oy
be made ther ei n *l%ongﬁ%”édﬂﬂ £ 4 hﬁus.&f’&?aqu e fé&’éeﬂéc‘i’rbefore%

CLAIMS: 1. A caII orwar system conpri sing:
' the user can call the device agaxn after hearing the

.5 ring back .tone, there is a possibility that the loop
circuit betﬁeen the incoming call'froﬁ the third partj_
and the device may be established unwillingly. In
oréer to avoid this operation, it 1is possible to
arrange for the user to call the device and hang up Q;)

10 after hearing-'the ring back tone repeatedly many
times, and the device is engaged when the number of
times of opetatidn by the user coincides with a

- predetermined number of times presét'in the program.
Although certain preferred embodiments have been |

15 shown and described, it should be understood that many

changes and modifications may be made therein without

departing from the scépe of the invention.



a local exchange; 5 _ a first private equi pnent connected to the
| ocal exchange by- a first line; and a second private equi pnent connected to
the | ocal exchange by a second .line; the |ocal exchange _having a facility

to provide a 10 call-then-call-forward type call forwarding service
for tHe first private equi pment and bei ng responsive t Ommm"'lﬂ""m
and/ or=comuand data sent fromthe first private equip le,
change, or cancel, the call forwardipg _ service thefeford, 5 *

wherein the first private equipnent is adapted so that a user of the second
~ private equi pment neyrspMse ei ther change or cancellation, or both as
required, of the —eatt+—forwardi ng service provided for the first private
20 equi pnment, the first private equi pment having thus; determ ning
means for determ ning whether or not the |ocal exchange is enabled in a
cal | -forwardi ng .nodelforAtdalli fstwardimdg esesitem peemprislibhget i ng neans for
detecting a hang-up cessation 25 of a <calling signal sent fromthe
exchange whil e the exchaagko¢al eexdchanigén sai d call - forwardi ng node; -
27 - engagi ng nmeans operable .for engaging a cal
5 a_first private equipment connected to the 1local
exchange by a first line; and
a second private equipment connected to the local
exchange by a second line;
the local exchange having a facility to provide a
10 call-then-call-forward type call forwarding service
for the first private equipment and being responsive
to telephone number and/or command data sent from the
first private equipment to initiate, change, or
cancel, the call forwarding service therefore;
15 wherein
first
theﬁPrivate equipment is adapted so that a user of
. the second private equipment may cause either change
or cancellation, or both as required, of the call
“ forwarding service provided for the first private
20 equipment, the first private equipment having thus;
determining means for determining whether or not
the local exchange is enabled in a call-forwarding
mode for the first private equipment;
detecting means for detecting a hang-up cessation

25 of a calling signal sent from the exchange while the

exchange is enabled in said call-forwarding mode;



between the first private equipnment and Lgedeigggﬂgﬂg_LuaLef equi pnent
whil e the exchange is still enabled foll ow on of the hang-up

cessation of the 5 calling signal; stor “ﬁﬂ“ﬁ |ng t el ephone
nunber and/or conmand data; store | oading nma or receiving

and entering tel ephone nunber and/or conmand cinto®hd 10 stor &,

nmeans in response to data transmtted during said call; and regi st &fi ng

neans for calling the [local exchange,gnd causing it to change or cancel
the call forwarding service in accordance with data entered into said

15 . store means. Zengafiflst efisahe CbpbiBBlel N6kl Bhokg %gr elgh caaid

engagi ng neans conpriseS: "aufo-dialling ans operable f uesting the

20 | ocal - exchaggeehOothengeektt peilvatst equ&ginenQQUha&entthbo iseeorRrond
private equi pment to engage a call therebetvieen. 3. A systemas clained

in claim 1 whergirivate degnipmenenghdileg theaexchangei ies stidllagnabiesi
operabl e for engaging a call. between -28- the first private equipnent
and 't he second prifodflewing detection of the hang-up cessation of the
5 calling eignal; |
stoxe'means for storing telephone number and/oxr
command data;
| store loading means operable for receiving .aﬁd-
entering telephone number and/or command data into the k;)
10 store means in response to data transmitted during
said call; and
registering means for calling the local exchange
and causing it to change or cancel the call forwarding

service in accordance with data entered into said

15 store means.

2. A system as claimed in claim 1 wherein said
engaging means comprises:
auto-dialling means operable for requesting the o/
20 local exehange to connect the first private equipment
to the second private equipment te engage a call

therebetween.

3. A system as claimed in claim 1 wherein said
25 . - .'engaging means comprises:

relay means operable for engaging a call between

&



équi pmen

t, bei ng responsive to receipt of a subsequen calling signal sent
fromthe exchange In_response to a connection request: i ssued from

second p

rivate 5

eqU|pnent 4, A system as cl ai
t he pr ecedi ng clains wherein: the [ocal exchange is .om,’m m"m”mﬂm Se

i ncoming connection request for the fi'rsf private =+

equi paent to send to the first private egpgpaent an usual calling signa
when dlsabled and thus in a usual operative node, -and to send to the first
private equi pmrent a pheti €ikrat cptivagesigqaipmbnﬂ eandl thei sedédnd primatle
call -forwardi ng node; and the determning neans includes distinguising
for nnnltequmgmentcabEmng respogaiaive to aﬁdedpStpﬁgalahbngqusnt

to an 10

means
parti cul
whet her

clainmed in any one of the Erecedlng cl ai s wh
equi pment includes acPeneg

arranged
t hus

ar calling
or not 20

SO

10

15

Enal froma usual calling gnal so as to determ ne

ca@ éngoéagné%cﬁangefrgmeﬁhg|@ac gnge 1ip r§9§9§ﬁﬁa§° a
ﬁreln the first 8r|va

éRB request,niggpelg £y¥eW; cEheynFeRONfs private

be op erabl e when the | ocal exchange is disabled and

to
- 29 5° |n aneE§&8W Bﬁeratlve nmode, and to be inoperabl e when

4. A system as'cléimed in any one of the preceding
claims wherein:
the 1local exchange is operable in response to an
incoming - connection request for the first private
equipment to send to the first private equipment an
usual calling signal when disabled and thus in a usual
operative mpde, and to send to the first private
equipment a particular calling signal when enabled in
said call-forwarding mode; and
" the determining means includes 'distihguising
means for monitoring calling signals and

distinguishing a particular calling signal from a

usual calling signal so as to determine whether or not

20

25

the local exchange is enabled.

5. A system as claimed in any one of the preceding
claims wherein:

the first pri#ate equipment includes a telephone

'answerlng dev1ce which is arranged so as to be

operable when the local exchange is dlsabled and thus



the | ocal exchange is enabled in said call-forwardi ng node, following a
cancel lation or change of call forwarding service, respectively, caused

by a user of 5 t he second private equi —6" rivate

equi pnent, - for use in a call forwarding syste ' W clam 1,
sai d equi pnment conprising: 10 det e%“ﬁ“ﬂg‘\! mmm det er i fi ng
whet her or not the |ocal exchange is enabled ifi -or war di ng node™for

the private equi pnent; detecting neans for detecting a hang-up cessation of
a calling signal sent fromthe exchand® while the 15 “exchange is

enabled in said call-forwardi ng node;  en I n an oper abl for
engaging  a  cali® A% RE¥RY I?é’%rﬁqtv’éfee 'pm%rﬂ&gtrﬂi%@f -sjg"t‘?ﬁﬁf%*‘?/a‘fléen
equi prent  while ., th exc e _1s._sStil enabled. f | det ection
of the hang-up cé:&eaaogr?ﬁo%%a% 18 eéleﬂt}]ierflg K ggn‘-“eﬂc‘,i s‘fo%irgy%fpe’g'ﬁ%féﬁ?g' :
storing el ephonggyuber And/lsfomMPnd. ARl A Qe d02dihgeans oppfabl e
for receiving and ‘enteri ng tel®ephone nunber and/ or command data 1nto the

gﬁd _stgge_ MR AN b FESRP v i, FisbedtBRSIY | tfhsdl! byt SPddh CabE:

5 . the second private equipment. |
6. Private equipment, for use in a call forwardin§
system as claimed in claim 1, said equipment
comprising: - _ . _ . \/
10 determining means for détermining whether or not
the local exchange is enabled in a call-forwarding
mode for the private equipment;
detecting means for detecting a hang-up Cessation;
of a calling signal éent from the exchange while the
.15 . = exchange is enabled in said call-forwarding mode;
_éngaging means operable for engaging a call
between the _private equipment and a second private
equipment while the exchange is still enabled,
fqllowing detection of the hang-up cessation of the
20 cailing signal;
| store means for storing telephone number and/or
command data; - |
. store loading means operable for receiving and
entering telephone number and/or command data into the
25 store means in response to data. transhitted' during

said call; and



fegistering nmeans for calling the | ocal exchange and causing it to change
or cancel the call forwarding service in accordance with data entered into
said store nmeans. 5 7. Equi pmrent as claimed in claim®6, wherein said
engagi ng means conprises: auto-dialling nmeans operablelﬂ he

| ocal ;quchange to connect the private equi pnment to the mmlmmﬂulll‘ﬂ’ml
privaee  equi prent to engage a call therebetweén. 8.5 " Edui gnent
as claimed in claim®6, wherein said engagjng means conprises: 15

relay nmeans operable for engaging a call getmeen t he private equi pnent

and the second privatgeggstePERy melRENIforc8RPIShYCLhel Pocal CERERRNGe
of a subsequent calling Signal sent fromthe exchange in response to a

connection request tangesgusingnitheo28hangese£088npélvehe €4Vl pfoswarfing
Equi pment as clainmed in any one of the preceding clainms 6 to 8 wherein: the
determ ni ng neans i|iseruilee ini sacogpdahceg @5th datas entered inhot saidg

cal ling signal s and di stinguishing a particular calling signal from
an - 31 - store means. : '
5
7. Equipment as claimed in claim 6, wherein said

engaging means comprises:
auto-dialling means operable for reQuesting the

local exchange to connect the private equipment to the

~ 10 second' private equipment to engage a call
therebetween. |
8. Equipment as claimed in claim 6, wherein said
engaging means comprises: |
15 relay means operable for engaging a call  between
the private equipment and the second private
equipment,- -being responsive to receipt of a
subsequent calling signal sent from the exchange in
kJ" . response to a connection request to send, from the
| 20 second private equipment.
9. Equipment as claimed in any one of the preceding

claims 6 to 8 wherein:
the determining means includes distinquishing
25 ~ means for monitoring calling signals and

distinguishing a particular' calling signal from an



usual calling signal so as to determ ne whether or not the | ocal exchange

i's enabled. 10. Equipment, as claimed in any one of the preeeting 5
claims 6 to 9, having a tel ephone answering service mhlcﬂgm%ﬂfrranged SO 4

as to be operable when the | ocal exchange is dl\mHmj n an usual
operative node, and to be inoperable when the | enabl ed=in -
said call-forwarding node, following a 10 *cancél l ation or chang&; of
call forwarding service, respectively, caused by a user of the second
private equipnment. 11. A call forwarding system or. a first oprivate

15 equi pnent y&h816£811ing0BsGhaE! 88 adaRbCdefBmihERHBENES BREMALE
- substantially as described hereinbefore wwth referénce to and as shown in

the acconpanying €hewisgal &Rchangé2is énabledforwarding system conprising:
a private equipnment B having storing neans and a | ocal exchange

having a facility to provide a call-then-call-forward type cal
forwardi ng service between a gener al calling party and a first
25 predet ermi ke Eguipwenparag claimetdngn anyfpnetofcthe prereddingy

t el ephone _ nunber pFEVIOUS|¥ reglstered - 32 - therein by the private |
equi pnent B; .. claims 9, having a telephone answering sexvice

which is arranged so as to be operable when the local
exchange ie disabled and thus in an usual operative
mode, and to be inoperable when the loeal exchange is -
enabled- in saidl call- forwarding mode, follow1ng a .i)
10 cancellation or change of call forwarding service, |
respectively, caused by a user of the second private

equipment.

11. A call forwarding system, or a first private

15 equipment therefor, constructed adapted and arranged
to oéerate . substantially as described hereinbefore

- with reference to and as shown in the accompanying

.drawings.

20 12. A call forwarding system comprising:
| a . private quuipment B having storing means and_a
local exchange . having a facility to proVide a
_call-then-call?forward type call forwarding service
. between a Qeneral calling party and a firsﬁ
25 _-predetermined "called party C -using a first call

forwarding telephone number previonsly registered



the private equi pnent. B further conprising: detecting neans responsive to a
tel ephone hang-up by a calling party A follow ng recept+en—by the party A
of 5 a ring-back signal sent fromthe |local exc I 1ing
means, operabl e follow ng detection of said tel ephonmu [“‘ lﬂ t he
party’A using a first predet er m ned t el ephone eV|oust
enterad i nto and currently stored in said storing 10 nmeans; neans for
entering into said storing neans a second 3, ¢all f orwar di ng t el ephone
nunber sent subsequently fromthe calling party A and registering neans

~for transferring the 3236 lehD privat® WRpdipt@nt! @;ephone nunber to the
| ocal exchange for reglstrat?§L thereln to " repl ace "t he first cal

forwarding tel ephone RNEPriviiRyichSiphente® Fudithér komPrising:
wher eby- subsequent calls directed first to the 20 private equi pnent

B are transferred detectimg measls ecspongdvieo to se deiéphonte hang-upd by a

called party Cl corresponding to the second call forwarding tel ephone

nunber . -33- 13. Aaddliing ompsatyi dg ﬁg}slmr@mqemngm ®yptiheaparty A of
equi pnent B having neans for detecting a '
5 a ring-back signal sent from the local exchange; -

auto dialling means, operable following detection
of said telephone hang-up to call the party A using a
first predetermined telephone  number previously
entered into and currently stored in said storing
10 means:; .
means for entering into said storing means a
second call forwarding telephone ' number sent
subsequently from the calling party A; and
registering means for transferring the second call
15  forwarding telephone number to the local exchange for
regiStration- therein to replace the first call
forwarding telephone number previously registered
therein;
o whereby -subsequent calls directed first to the
'20 private equipment B are transferred by the local
exchange to a second predetermined called party Cl
‘corresponding to the second call forwarding telephone

number.



particular or an usual calling signal, staring neans and neans for

dialling a tel ephone nunber stored in 5 . sai d storing nmeans, and a
| ocal exchange having a facility to prov“m"tumﬂlmgnmnma[ | - forward
type call forwarding service between a generl# R and a first

predeterm ned called party C using a first call form&rdfng*telephone n%fPer_

previously registered 10 therein‘b93tne private equi pment B; t he
private equi prment (further rising;. detecting neans r.esponsive to a
t el ephone hang upléy aﬂchﬁﬁg§°53FF lﬂgngF%ﬁWn§°

i ng- i | . | nge: d
Getocting means i noiuf By ivesa ehlion8rl pHEVINE netRe far dotlRiine o

the particular caphiR§cal@2abr aaduhua&eaag&iﬁg %&[?hisapgr.t @%oq%% /f}aaelr%;gwg- a

first predeterm ned tel ephone nunber stored insai I Ng near
storing.in said shadi NfieBR8NS far20dialliadan¢cledhone ndnber Stoted ald

forwarding service and, followng a second el ephone hang up by the
party A, tbansfersaid saotiagnmeads;odadt oasaildchaicakexenahgege havigrncel
said call forwarding service. - 34 - 14. A call forwarding system

“conprising: a prifacélégyi peeproBideyangaidatbeneraddi-dorwagda typet icadllar
or an usual calling signal, storing means _
' - forwarding service between a general calling party and
a first _predetermined called party C using a first

call forwarding telephone number previoﬁsly registered

10 - therein by the private equipment B; ' ' v

the private equipment further comprising;
detecting means responsive to a telephone hang up by a
- calling party A following reception by the party A of
a ring-back signal sent from the local exchange;
- 15 said detecting means including means for detecting
that the calling signal is thé barticular calling
signal, and in response, calling the party A using a
first predetermined telephone number stored in said

storing means, and storing in said storing means a

20 --"cpmmand-cdde to cancel said call forwarding service k*J_

~and, = following a second telephone  hang up by the
party A, transferring said command code to said local.

exchange to cancel said call forwarding service.

FeCSSt ™ by the party A

-



and means for dialling a tel ephone nunber stored in 5 said storing
-means, and a lrocal’ exchange having a facility to provide a
«all-then-call-forward type call forwardi ng servi ceTbetween a gener al

Forvef i ng. 6l ephone nunber 1 egi ster ed therei n by 10 | NI mllﬂllﬂﬂlr!!l:a' |
ans

equi prent B; the private equi pnent B further conprising: cdetecti ny
response to a tel ephone hang up by a calling party A follow ng reception by
the party A of a ring back signal sent frP8mt he | ocal exchange; 15

r. servi ge cancelling by

timer means oper ghi ve, af.hgr l.l _ transfe >
sai d detecting neanghWhe% ggﬁg gg |Fn§l§ﬁgﬁXFQF? Fﬁ@pﬁéﬁﬂpgdlar cal ling

si gnal ; neans for S0 Fatd . cal .Qrwar di ng | gphgne .numher
transmtted to said equip#gﬁtaB%bfagggagntsgi%aggﬁprﬁggh%af%? 4 teﬁ?ﬁﬁﬁha a

predeternmined tinepdwiachdareasuaaduBkaiaicdiiy a3 ,dugiRg
engagi ng of B and A?aregistering neang fgr trangggifgﬁg a seconglgglpeans

f orwardi ng tel ephonandupieanst orh@iagnting aotkilephbfe 2humber' €gicdliredl i Gh
therein to replace the first call forwarding telephone nunber
previously 5registemdd stor3ng- mbeaensi,n; and a local exchange having a
facility to provide a call-then-call-forward type call
forWardiﬂg service between a general calling party and
a first predetermined called party C using a first
;./ ' call forwarding telephone number registered therein by
10 the private equipment B; |
the private eqﬁipment B further comprising:
detecting means response to a telephone hang up by
a calling party A following reception by the party A
of a ring back signal sent from the local exchange;

15 - timer ' means operative after a call transfer
service cancelling by said detecting means when said
calling signal is the particﬁlar calling signal;

means for storing a second call forwarding
telephone number transmitted to said equipment B by

20 - said calling party A within a predetermined time
duration measured by said timer means during an
engaging of B and A;

registering means for transferring a second call
forwardin§ telephone number to the central office for

25 registration’ therein_ to replace the first call

forwarding telephone number previously registered



wher eby subsequent calls reaching the private equi pment B through the |ocal
exchange are transferred by the | ocal exchange to a second predeterm ned

called 5 par
t el ephone nunber.
clains 12 to 14,

ty Cl corresponding the secmnm"wulmni ng
15. A call forwarding syste any one

conprising: 10 a tel ephdnefanswetirfg devi ce;

_of

: . . . ; egns
responsive to an activation of the call forwarding service between thejﬁﬁ

| oéal

exchange an

d the private equi pnent B for assuming an

i noperative condition of the tel ephome 3swering device according 15
a detection of a particular calling signal sent to the private equi pnent

fromt

of the

he | ocal ex

t el ephon

to
B

ifor a general calling party; and neans responsive
to an inactivation of said _call forwarding sefvice between the |oca

| L
exchange and the 20 YRKeRE SURRRIRNE F£3HIS asEAFS el PEPEREEI on

usual incomng c af??‘ffnf@%‘ln% ?*?%}'#q éet}\fl\% g?eé% c%’é#S%?g% :?xgeettgf%ﬂ.b%gﬁgéeg
A Péﬁfcgi{&ﬁgn%&tw' Q%ﬁgﬁ%ﬁépﬂiw& & ££QRS

answer
an 25

i ng device
i ncom n
5

10

15

20

g ‘nessage om enera
party Cl corresponding the second call forwarding

telephone number.

15. A call forwarding system, as claimed in any one

of claims 12 to 14, comprising:

a telephone answering device;

means responsive - to- an activation of the call
forwarding service between ﬁhe local exchange and the

private equipment B for assuming an inoperative

condition of the'telephone answering device according:

to a detection of a particular calling signal sent to -

the private equipment B from the local exchange for a
general calling party; and |

means. responsive to an inactivation of said call
forwarding service between the local exchange and the
private equipment B for assuming a normal operation of
the teiephone answering device. wherein, upon a

detection of a usual incoming calling signal-from the

local exchange, said teléphdne answering device sends

a prerecorded outgoing message to, and then records an

25

incoming message from, the general calling party.




