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ized database. When a single directory number is used in This invention
relates to an automatic call      common to a plurality of persons,
inconvenience transfer system for use in carrying out automatic   takes
place such that a busy time becomes long. transfer of a call by the use of
an exchange.   5   Furthermore, the transfer operation is carried out A
recent development of an electronic tech-      irrespective of an emergent
call or a nonemergent nique enables realization of various additional func-
one. tions in the field of telephone exchange. Automatic    It is an object
of this invention to provide an transfer of a terminating call is known as
one of   automatic call transfer system wherein no manual such additional
functions and serves to automati-  l0  operation is necessary on carrying
out transfer of a cally transfer the terminating call in a limited area
call. from a certain telephone set to another one by          It is another
object of this invention to provide tracing a destination.
an automatic call transfer system of the type de- A conventional automatic
call transfer system    scribed, which can trace a destination directory
has been used wherein a destination directory   15  number even when a
person happens to move to a number is manually registered into an exchange
by    different destination, changing an initial destination a person when
he leaves a seat assigned to him.      on the midway to the different
destination. Another conventional system carries out auto-        It is
still another object of this invention to matic call transfer by the use of
an automatic       provide an automatic call transfer system of the dialing
set. With this system, a destination direc-   20  type described, wherein
inconvenience does not tory number is manually set by each person into
take place even when a telephone set is used in the automatic dialing set
and each call for the      common to a plurality of persons. person in
question is automatically transferred         it is yet another object of
this invention to through a transfer line to a destination telephone
provide an automatic call transfer system of the assigned with the
destination directory number.  25  type described, wherein transfer of a
call can be At any rate, a manual operation should be        requested by a
particular person alone to prevent a carried out to set the destination
directory number  nonemergent call from being transferred. each time on
occurrence of requests of transfer         An automatic call transfer
system to which this and is therefore troublesome for each person.
invention is applicable is for use in automatically [err] addition, a
person should have a destination   30  carrying out call transfer by the
use of an exchange directory number changed by any other person
which is coupled through subscriber lines to tele- when moves among a
plurality of different destina-   phone sets, respectively. The telephone
sets are tions or changes a destination on the midway. No     specified by
line numbers corresponding to the change of the destination directory
number results   subscriber lines, respectively, and are distributed in in
wrong transfer of a call. EP-A1-0 075 123 relates   35  an area so as to be
utilized by persons movable in to an automatic system for locating a person
with a  the area. A person identification number is as- mobile
communication network for use in automati-    signed to each of specific
ones of the persons so cally carrying out a transfer of a call to the
person  as to identify each specific person. The system to be located. In
this system, each person carries a  comprises a plurality of receiving
means coupled transmitter transmitting a specific personal iden-   40  to
the exchange and having receivable zones into tification signal to a
receiver situated in the receiv-  which the area is divided so that
telephone sets are able zone of the transmitter. The receiver is con-
included in each of the receivable zones. Each of nected to a location
information system which is    the receiving means is for receiving an
identifica- part of the mobile communication network. Said      tion number
signal representative of the person location information system is
connected to a call  45  identification number. The system  further com-
transferring means which transfers a call to a tele-  prises signal
generating means conveyed by each phone set in the receivable zone of the
corre-      specific person for generating the identification sponding
person. From US-A-4,313,035 a method        number signal such that it is
received by a se- of providing person locator service for called sub-
lected one of the receiving means when each spe- scribers is known.
According to this method, a   50  cific person is staying in the receivable
zone for subscriber having assigned to him a specific per-   the selected
one of said receiving means. The son locator number may update the
information      exchange comprises memory means coupled to [err] at a
centralized database concerning his     the receivers for memorizing
specific at least one loction. A calling party may reach this called sub-
of the line numbers of the receivable zone for the scriber by using the
personal number unique to  55  selected one of the receiving means in
correspon- this subscriber and the call is automatically com-   dence to
the identification number signal and call pleted by the system to the
telephone number at      transferring means coupled to the memory means the
location of the subscriber stored at the central-  and responsive to the
call carrying the person 2  
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number for transferring the call to the  is assigned or dispensed to a
single person A, B, telephone set specified by the specific at least one
C, D, or E, and disposed at his seat, although it is of the line numbers
with reference to the memo-      usable by any other persons and that
specific ones rized identification number signal and which is       A, D,
and E of the persons are given first through staying in the receivable zone
for said selected one    5   third person identification numbers  [err] and
of said receiving means. According to the present     [err] peculiar
thereto. The persons A, D, and E will invention at least two telephone sets
are included    be named first, second, and third persons, respec- in each
receivable zone, the memory means           tively. Each of the persons A
to E is assumed to memorizes at least two specific line numbers, and
free to move In the area. the call transferring means transferring the call
is  10   In the example being illustrated, the area is forrther
transferring the call to another one of the  divided into first through
third zones  [err] and [err] telephone sets that is located in the
receivable      which are determined by first through third radio zone for
said selected one of said receiving means    receivers  [err] and [err]
respectively. The when said specific one of the line numbers is kept
first through third zones may partially be inter- in a busy state. The
invention is further described   is  sected to each other. The first
through third radio in the following by way of example and with refer-
receivers  [err] and [err] are disposed at cen- ence to the drawing, in
which:                        ter portions of the first through third zones
[err] Fig. 1 is a schematic block diagram of an auto-    and [err]
respectively, and are connected to the matic call transfer system
according to a first   exchange 11 through selected ones  [err] and
embodiment of this invention;                 20   [err] of the subscriber
lines of the first through third Fig. 2 is a time chart for use in
describing       zones [err] to [err] Inasmuch as the selected sub-
operation of a radio transmitter illustrated in Fig.  scriber lines [err]
and Lao are also connected 1;
to the telephone sets  [err] and Tao, the first Fig. 3 is a block diagram
of an exchange for use   through third radio receivers RX,, [err] and [err]
In the automatic call transfer system illustrated   25   are connected to
the selected subscriber lines [err] in Fig. 1;
[err] and [err] in parallel to the telephone sets [err] Fig. 4 is a flow
chart for use in describing       [err] and [err] From this fact, it is
readily under- operation of the transmitter, the exchange, and a  stood
that the area is divided so that at least one of receiver which are all
illustrated in Fig. 1;      the telephone sets is placed in each of the
first Fig. 5 is a flow chart for use In describing   30  through third
zones  [err] and [err] another operation of the exchange illustrated in
The line numbers [err]  and [err] for the Fig 3;
selected subscriber lines  [err] and [err] may be Fig 6, depicted below
Fig. 2, is a time chart for   called first, second, and third line numbers,
respec- use in describing operation of an automatic call   tively. transfer
system according to a second embodi-  35      The first through third
persons A, D, and E are ment of this invention;
possessed of first through third portable radio Fig. 7 is a block diagram
of a radio transmitter   transmitters  [err] and [err] (will simply be for
use in the automatic call transfer system       called radio transmitters)
which generate, as radio illustrated in conjunction with Fig. 6; and
signals, first through third Identification number sig- Fig. 8 is a block
diagram of a radio receiver   40   nals representative of the first through
third person operable in cooperation with the radio transmit-
identification numbers [err] to [err] respectively. ter illustrated in Fig.
7.                         Each radio signal may be of an ultra high fre-
Referring to Fig. 1, an automatic call transfer   quency band and is
produced by the portable radio system  according to a, first embodiment of
this     transmitters TX with electric power of, for example, invention is
for use in carrying out automatic call  45  0.1 milliwatt. transfer by the
use of an exchange 11 which will be      Temporarily referring to Fig. 2,
the portable described later and which may, for example, be a      radio
transmitters TX are assumed to be equal in private branch exchange. The
illustrated system       number to n in Fig. 2 and produce the given or
comprises a plurality of telephone sets [err]      assigned identification
number signals (ID) as suc- [err] and Tao distributed in a limited area of
an   so   cessions of first through n-th bursts, respectively. office, a
factory, or the like. The telephone sets T  For example, the first portable
radio transmitter (suffixes omitted) are coupled to the exchange 11
[err] produces the first bursts having a first period through subscriber
lines   [err]  and [err]   as illustrated along a top line [err] of Fig. 2.
respctively, and assigned with directory numbers      Each of the first
bursts carries the first identification [err]  corresponding to line
numbers   [err]  55   number signal [err] The second portable radio [err]
and [err] of the subscriber lines [err]     transmitter TX2 produces the
second bursts ap- through [err] respectively.
pearing in a second period t2 which Is different It is assumed that each of
the telephone sets T   from the first period [err] Like each of the first
bursts, 
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second bursts conveys the second           er memory 25 is connected to the
central control identification number signal [err] Likewise, the n-th  unit
21 and the switch unit 22 through buses and bursts have an n-th period
[err] inherent to the n-th     has a line number (LN) area 26 and an
Identifica- bursts and carry an n-th identification number sig-     tion
(ID) memory area 27. The line number area 26 nal [err]
6   has first local addresses which correspond to the Thus  the burst
successions have different         line numbers LN, respectively, and which
are load- periods from one another in consideration of coili-    ed in a
known manner with electric signals neces- sion among the identification
number signals (ID) in   sary for the exchange 11. The identification mem-
a single one of the zones Z. For example, a plural-     ory area 27 has
second local addresses which [err] of the burst successions illustrated in
Fig. 2   10  correspond to the person identification numbers ID, collide
with one another at a time instant [err] When     respectively, and each of
which is loaded with the the collision takes place in the same zone  [err]
line numbers LN assigned to the subscriber lines L. or [err] each radio
receiver  [err] or [err] can        Each line number LN in the
identification memory not receive and reproduce any identification num-
area 27 specifies a neighboring one of the sub- ber signals ID. However,
the collision is dissolved   15  scriber lines, namely, telephone sets near
to each when the next following burst is received because      person.
Thus, the person identification numbers ID of the different periods of the
burst successions.     are made to correspond to the line numbers in the
Turning back to Fig. 1, each of the first through  Identification memory
area 27. It is therefore possi- third identification number signals [err]
to [err] can  ble to detect each position of the specific persons be
received by the first through third receivers [err]   20   by searching the
Identification memory area 27 by to [err] in the first through third zones
[err] to [err] In  the use of the person identification numbers ID and this
sense, each of the first through third zones [err]   by reading the line
numbers LN out of the iden- to Z3 may be called a receivable zone for the
radio   tification number area 27. signals, namely, the first through third
identification   The illustrated exchange 11 further comprises number
signals [err] to [err] Practically, each of   25   an identificaton number
receiver (ID REC) 31 for the first through third zones e[rr] to [err] may
have a       receiving the identification number signals (ID) and radius
between 5 meters and 10 meters in consid-       first and second talkie
units or trunks, namely, eration of the electric power of the first through
audio response units or trunks [err] and [err] which third radio
transmitters [err] to [err] This implies      are operable in a manner to
be described later. that the radio receivers may be spaced with a   30
Referring to Fig. 4 together with Figs. 1 distance of 10-20 meters left
therebetween.            through 3, operation of the system will be
exempli- With this system, the radio receivers RX trans-    fled in
connection with the first person A which is fed the person identification
numbers ID (suffix       given the first identification number [err] and
his omitted) as electric identification signals to the ex-  seat in the
first zone [err] as illustrated in Fig. 1. The change 11 through the first
through third subscriber   35  first zone Z, may be called a home zone for
the lines  [err] and [err] in response to the radio       first person A.
The first person A always has the signals carrying the first through third
identification  first radio transmitter [err] with him either in his
signals.                                               pocket or otherwise.
The first identification number Referring to Fig. 3 together with Fig. 1,
the      [err] is generated in the manner described with illustrated
exchange 11 accommodates the sub-   40  reference to Fig. 2 by the first
radio transmitter [err] scriber lines L (suffixes omitted) clustered into a
as the radio signal, as illustrated at a transmitter plurality of groups
[err] and [err] which are dis-      step [err] in Fig. 4. tributed to
different ones of the receivable zones Z.     The radio signal
representative of the first iden- Let the groups  [err] and [err] include
the sub-         tification number [err] is received by the first radio
scriber lines    [err] and [err] (Fig. 1)   45  receiver [err]  placed in
the first zone [err] as long as connected to the telephone sets of the
first through   the first person A is present in his own seat, as third
zones [err] to [err] respectively. The exchange      shown at a first
receiver step [err] in Fig. 4. As 11 also accommodates a plurality of
external lines     previously mentioned in conjunction with Fig. 2, the
EXT. such as main wires, connected to another          first identification
number [err] is carried by each exchange or the like.
so   burst intermittently appearing at the first period [err] As is known
in the art, the exchange 11 com-      On reception of the first
identification number [err] phses a central control unit (CC) 21 and a
switch or   only one time, the first person A in question may [err] unit 22
operable under control of the central    happen to merely pass by and may
not be staying control unit 21 to connect or disconnect the sub-       in
the first zone [err] scriber lines [err] the external lines, and the like.
55    In order to confirm stay of the first person A in In Fig. 3, the
exchange 11 further comprises a     the first zone [err] the first radio
receiver [err] moni- 



subscriber memory 25 for temporarily memorizing        tors whether or not
the first identification number status of each subscriber. The illustrated
subscrib-   [err] is consecutively received twice or more, as 4    7
EP 0152 908 B1                      8 shown at a second receiver step RS2
in Fig. 4.       from the home zone [err] as shown at a fourth When the
first identification number [err] is succes-  exchange step [err] If the
first identification number sively received plural times, the second step
[err]    [err] is sent from the home zone [err] the central proceeds to a
third receiver stop [err] Otherwise,    control unit 21 accesses the
identification memory the second receiver step [err] returns back to the
5   area 27 (Fig. 3) at a fifth exchange step ESs to first step [err]
memorize the line number [err] in a specific one At the third receiver step
RS3, the first radio  of the second memory addresses that is assigned
receiver [err] judges whether or not the first iden-  to the first
identification number [err] Thus, the line tifibation number [err] was
already registered in the  number [err] for the first person A is memorized
in [err] radio receiver [err] If the first identification   10  the
identification number memory 27 in correspon- number [err] Is not
registered in the first radio     dence to the first identification number
[err] for the receiver [err] yet, the first radio receiver [err] regis-
first person A as long as he is staying in the first or ters the first
identification number [err] at a fourth  home zone [err] receiver step RS4
through the subscriber line [err]     On the other hand, when the first
identification When the first identification number ID, was   15  number
[err] is not sent from the first or home zone already registered in the
first radio receiver [err]  [err] the specific address for the first
identification the first radio receiver [err] must monitor whether
number [err] is loaded at a sixth exchange step [err] or not the registered
number, namely, the first      with a selected one of the line numbers
which are identification number [err] is to be erased or re-     assigned
to each of the remaining zones, namely, leased from the exchange 11 because
the first  20  the second or the third zones Z2 or Z3. The se- person A may
move from the first zone [err] to         lected line number may be, for
example, a pilot another one. For this purpose, the first radio re-
number of each zone. In the example being illus- ceiver [err] supervises
lapse of a first predeter-    trated, the line numbers [err] and [err] are
memo- mined duration [err] by the use of a timer (not       rized in the
specific address for the first identifica- shown) at a fifth receiver step
e[rr] The first pre-   25  tion number [err]  when the first person A is
staying determined duration [err] may be, for example, one      In the
second and the third zones Z2 and [err] minute.
respectively. After lapse of the predetermined duration [err]        At a
seventh exchange step ES7, the central the fifth receiver step RSs is
followed by a sixth   control unit 21 judges whether or not the erasure
receiver step [err] at which the receiver [err] judges   30  signal is sent
from the first radio receiver [err] to whether or not the first
identification number [err] is  erase contents of the specific address
which are being received by the first radio receiver [err] On   related to
the first identification number [err] Re- reception of the first
Identification number [err] the  sponsive to the erasure signal, the
central control sixth receiver step [err] returns back to the first    unit
21 erases the contents of the specific address, receiver step [err].
Otherwise, the sixth receiver   35  as shown at an eighth exchange step
ESB. step [err] is followed by a seventh receiver step         The erasure
signal is produced either during a RS7 at which the first radio receiver
[err] sends the  short absence of the first person A or during his exchange
11 an erasure signal indicative of erasure  long absence. During the short
absence, the first of the registered, namely, first identification num-
person A may be in course of moving from one ber.
40  zone to another. During the long absence, the first In Fig. 4, the
exchange 11 is put into a standby  person A is probably absent from the
limited area. or waiting state at a first exchange step ES, for    Under
the circumstances, registration is made at a awaiting reception of any
electric identification    ninth exchange step [err] in the specific
address for number signals representative of the person iden-   the first
identification number [err] to indicate that tification numbers ID. At a
second exchange step   45  the first person A is in course of movement.
After ES2 following the first exchange step [err] the       the
registration, the central control unit 21 times a exchange 11 receives the
first identification number  second predetermined duration T2 of, for
example, [err] at the identification number receiver (ID REC)  five minutes
at a tenth exchange step [err] 31 (Fig. 3) thereof. The central control
unit 21 is     Lapse of the second predetermined duration T2 operated at a
third exchange step [err] in a known   so   may regard the first person A
as absent from the manner to detect the line number of the subscriber
limited area. In the example, the central control unit line through which
the first identification number   21 detects presence or absence of a
request for [err] is received. In the example being illustrated,
registration related to the first identification number the line number
[err] of the subscriber line [err] is     [err] at an eleventh exchange
step [err] after lapse 



detected by the central control unit 21.         65  of the second
predetermined duration T2. There- After detection of the line number [err]
the     after, the central control unit 21 registers absence central
control unit 21 detects whether or not the   of the first person A in the
specific address for the received identification number, namely, [err] is
sent  first identification number [err] at a twelfth exchange 5    9 .    .
EP 0 152 908 B1                    10 step [err]
subscriber lines L and the external lines EXT, as After registration of
absence, the twelfth ex-   shown at a first processing step [err] in Fig.
5. The change step ES12 is followed by the second ex-      terminating call
is accompanied either by a direc- change step [err] mentioned before.
tory number TEL or by a person identification It is readily understood from
the above that the   5   number ID. If the directory number TEL is detected
line number [err] for the telephone set e[rr] is        at a second
processing step PS2, the central con- memorized in the specific address
assigned to the   trol unit 21 rings one of the telephone sets that is
first identification number [err] as long as the spe-  Indicated by the
directory number TEL, as shown cific person A is present in the first zone
[err]     at a third processing step [err] [err] the first person A leave
his seat and meet  10   If the terminating call carries the person iden-
another person C in the second zone Z2 to make        tification number ID,
the central control unit 21 arrangements with him. In this event, the radio
accesses the identification memory area 27 at a signal generated by the
first radio transmitter [err]  fourth processing step [errr] to detect
contents of an can not be received by the first radio receiver [err]
address assigned to the person identification num- because it is very weak
in intensity as mentioned   15  ber ID at a fifth processing step [err].
When the before when the first person A arrives at the seat of  contents of
the address In question are indicative another person C. Instead, the
second radio re-      of the fact that the person for the person
identifica- ceiver [err] in the second zone [err] receives the       tion
number ID is in course of moving, as illustrated radio signal of the first
radio- transmitter [err] Inas-  at the ninth exchange step [err] the
central control much as the second radio receiver [err] and the   20  unit
21 energizes the first talkie unit [err] (Fig. 3) at telephone set [err]
are connected to the subscriber    a sixth processing step [err]. The first
talkie unit line L20 in common, the first identification number  [err]
gives information upon a short absence in the [err] is sent through the
subscriber line [err] to the  form of an audio signal. exchange 11. When
the first identification number       Unless the person under consideration
is in [err] is detected from the radio signal twice or more   25  course of
movement, the fifth processing step [err] in the manner illustrated In
conjunction with Fig; 4,  Is followed by a seventh processing step PS7 at
the identification memory area 27 is renewed from   which the central
processing unit 21 judges wheth- the line number [err] into the line number
[err] at   er or not he is absent from the limited area. When the specific
address assigned to the first identifica-  absence of the person is
registered In the manner tion number [err]
30  illustrated in conjunction with the twelfth exchange This means that a
terminating call for the first  step [err] of Fig. 4. the second talkie
unit [err] is person A is transferred to the telephone set [err]
energized to give information upon a long absence [err] at the seat of the
second person D while         of the person assigned with the person
identifica- the first person A is staying in the second zone Z2.  tion
number ID in question at an eighth processing In other words, the
terminating call for the first  35  step [err] Otherwise, the seventh
processing step person A is not transferred to the telephone set  [err]
[err] is succeeded by a ninth processing step [err] placed at the seat of
the person C talking with the  at which the line number LN is detected from
the first person A. However, no problem might occur      contents of the
address for the person identification because each zone is very narrow.
number ID. Thus, the identification memory area 27 is suc-   40  The
central control unit 21 judges at a tenth cessively and automatically
renewed at the specific  processing step [err] whether or not the
subscriber address assigned to the first identification number  line L
specified by the line number LN is put into a [err] as the first person A
moves in the limited area.  busy state. Unless the subscriber line LN is
busy, Similar operation is carried out as regards the      the central
control unit 21 rings one of the tele- second and the third persons D and
E.           45   phone sets that is placed in a destination one of From
the above, it is readily understood that    the zones Z and is connected to
the subscriber line the identification memory area 27 is renewed only    LN
in the destination zone, as shown at an eleventh when each specific person
changes the zones from     processing step [err] one to another.
Accordingly, it is possible to pre-     In the example being illustrated,
the telephone vent the subscriber lines, such as  [err] and   so  sets in
the destination zone are successively Lao, from being occupied by the radio
receivers for  searched to detect an idle one of the telephone a long time.
Consequently, usual communication is   sets in the order of priority
predetermined in the 



also carried out through the subscriber lines [err]   destination zone when
one of the telephone sets in [err]  and [err]
the destination zone is put into a busy state. For Referring to Fig. 5
afresh and Figs. 1 and 3   55  this purpose, the central control unit 21
matches again, operation of the central control unit 21 will  states of the
subscriber lines L included in the be described on the assumption that the
exchange    destination zone in the order of the priority. For 11 receives
a terminating call through one of the   example, judgement is made at a
twelfth process- 6    11                 EP 0152 908 B1
12 ing step [err] to indicate whether or not the sub-    periods,
respectively. Thus, each burst succession scriber line of second priority
is busy. Similarly,  has the period, such as  [err] ..., or [err] and the
time judgement is made as regards the subscriber line    interval, such as
Ati, At2, ..., or At,, peculiar there- of third priority at a thirteenth
processing step    to. [err]                                           5
Let the leading bursts of the first through n-th At any rate, one of the
telephone sets is rung   burst successions happen to appear in a single in
the destination zone at the eleventh processing   zone simultaneously with
one another at a time step [err] If an idle one of the subscriber lines L
is  instant t, in Fig. 6. In this event, the radio receiver found out.
Thus, a destination of each specific      RX can not distinguish the person
identification person is automatically sought by the central con-  10
numbers ID from one another. However, the radio [err] unit 21 with
reference to each person identifica-  receiver can receive each person
identification tion number ID to ring a neighboring one of the      number
twice after both of each time interval At telephone sets through the switch
unit 22. When all  (suffixes omitted) and each period t. The person of the
subscriber lines L are regarded as busy at a  identification numbers are
therefore rapidly detect- fourteenth processing step [err] a busy tone is
15  ed twice or more from each burst succession in produced as shown at a
fifteenth processing step     comparison with the burst successions
illustrated in [err] Thus, a combination of the central control     Fig. 2.
unit 21 and the switch unit 22 serves to transfer the   In Fig. 7, each
radio transmitter TX comprises terminating call and may be called a call
transfer   first and second timers 36 and 37 for measuring member.
20  each period t and each time interval At both of From the above, it is
readily understood that    which are peculiar to the burst succession,
respec- the above-mentioned call transfer is carried out     tively. The
first and second timers 36 and 37 are only when one of the person
identification numbers   always energized by a battery 39 to produce a ID
is given to the exchange 11. If a particular one  succession of first
pulses [err] at each period t and a of persons is informed of the one of
the person   25  succession of second pulses P2 appearing when
identification numbers assigned to a specific per-   each time interval At
lapses after the first pulses son and calls the specific person by the use
of the  [err] The first and the second pulses [err] and P2 last one person
identification number only in case of     during the bursts. emergency, an
emergent call alone is favorably          A switch 41 is closed during
presence of the transferred to the specific person. In addition, the   30
first and the second pulses [err] and P2 to intermit- call transfer is
carried out without any manual op-  tently connect the battery 39 to an
identification eration                                             signal
circuit 43. The identification signal circuit 43 Referring to Figs. 6, 7,
and 8, an automatic call  comprises an identification (ID) number generator
transfer system according to a second embodiment     45, a modulator 46,
and an amplifier 47, which are of this invention carries out automatic call
transfer  35  all simultaneously energized by the battery 39. The by the
use of first through n-th burst successions   person identification number
is intermittently gen- as illustrated along top through bottom lines [err]
to  erated by the identification number generator 45 [err] of Fig. 6. More
particularly, each burst succes-  and Is subjected to modulation and
amplification by sion has a pair of bursts each of which carries a    the
modulator 46 and the amplifier 47 to be pro- person identification number
assigned to each spe-   40   duced as a radio signal through an antenna 48.
cific person. The bursts of each pair consist of a      The radio signal is
received by a radio receiver leading and a trailing one.
RX illustrated in Fig. 8 and is sent through a The illustrated leading
bursts of each burst     reception antenna 51 to a decoding circuit 52 to
be succession are repeated at a period peculiar to the  decoded into a
decoded signal representative of burst succession, like the burst
successions illus-  45  the person identification number ID. The decoded
trated in Fig. 2. Therefore, the first burst succes-  signal is memorized
in an identification number sion illustrated along the top line TX, of Fig.
6    memory 53 and is counted by a counter 54 which includes the leading
bursts appearing in the first   is counted up at every reception of the
decoded period [err] as shown in Fig. 2. Likewise, the second  signal. When
the same decoded signal is received through n-th burst successions TX2 to
[err] include   50  twice or more, the identification number memory 



the leading bursts having the second through n-th    53 sends the decoded
signal through a sender 56 periods t2 to [err] respectively.
and a selector 57 to one of the subscriber lines The leading bursts of each
burst succession      indicated at  [err] .... and [err] are followed by
the trailing bursts spaced apart        A busy detector 59 is coupled to
the sender 56 from the leading ones with a time interval  [err] 55   and
the selector 57. The busy detector 59 succes- ....   [err] left
therebetween. The time intervals At,  sively searches the subscriber lines
[err] to [err] to through [err] are inherent to the burst successions
detect an idle one of the subscriber lines [err] to [err] to [err]
respectively, and shorter than the       Lam. On detection of the idle
subscriber line, the 7    13                 EP0152908B1
14 busy detector 59 connects the selector 57 to the    tion numbers ID may
be produced in a frequency idle subscriber line. As a result, the decoded
signal  division fashion when the exchange 11 has a com- carrying the
person identification number is sent   paratively small capacity and may be
continuously through the idle subscriber line to the exchange 11.  produced
by each radio transmitter. The exchange The illustrated radio receiver RX
is assigned with a   5   may not be a private branch exchange. When the
plurality of the subscriber lines [err] to [err]       receivable zones
[err] and [err] are partially inter- As mentioned before, the terminating
call is    sected to one another, each person identification automatically
transferred to each of the specific   number may be received by a plurality
of the radio persons given the person identification numbers     receivers
RX. If an intersected portion includes the even  when  each  specific
person  frequently  10  home zone, the person identification number may
charges a destination from one to another in the    be registered in the
home zone in preference to [err] area and even when each specific person
the other zone or zones. If no home zone is in- forgets to inform of change
of the destination. In  cluded in the intersected portion, the person iden-
addition, the above-mentioned call transfer can be  tification number may
be registered in one of the individually carried out about each of persons
to  15  receivable zones that receives a new one of the which a single
telephone is dispensed, when the     person  identification  numbers. The
receivable different person identification numbers are as-     zones may
not always cover the whole of the signed to the respective persons.
limited area because the short absence can be The periods [err] through
[err] of the bursts may be  indicated in the illustrated system. decided in
consideration of the number of the   20      Furthermore, ultrasonic waves
may be used to specific persons, areas of the zones, and electric  couple
the transmitters TX to the receivers RX power of the radio transmitters.
Preferably, the     instead of the radio signals. An inductive radio
periods t are longer than a time necessary for      method may be used to
couple the transmitters TX passing through each zone. Anyway, production of
and the receivers RX. the bursts results in a reduction of electric power
25  In any event, no manual operation is necessary consumption in each
radio transmitter TX.           to register each line number of the
destination zone In addition, each of the radio receivers may     because
each line numbers is successively and convert the person identification
number ID into an  automatically memorized and renewed in the iden-
electric signal of a frequency band higher than an  tification memory area
27. audio frequency band. The electric signal may   30 thereafter be
subjected to demodulation by the      Claims exchange 11 to be rendered
into the audio fre- quency band. Instead of searching an idle of the    1.
An automatic call transfer system for use In subscriber lines, an offering
connection may be       automatically carrying out transfer of a call by
made to preferentially carry out call transfer on   35  the use of an
exchange which is coupled reception of a terminating call when a subscriber
through subscriber lines to telephone sets, re- line in question is busy.
spectively, said telephone sets being specified While this invention has
thus far been de-          by line numbers corresponding to said sub-
scribed in conjunction with a few embodiments           scriber lines,
respectively, and being distrib- thereof  it will readily be possible for
those skilled   40  uted in an area so as to be utilized by persons in the
art to put this invention into practice in       movable in said area,
wherein various other manners. For example, each radio receiver may
directly transfer the received person      a person identification number
is assigned to identification numbers ID to the exchange 11 with-      each
of specific ones of said persons so as to out passing through the
identification memory 53   45  identify said each specific person; as
illustrated in Fig. 8. In this event, the central control unit 21 should
carry cut operations as illus-   said system comprising: trated at the
second through [err] receiver steps 



[err] to RS7 (Fig. 4) instead of the radio receivers      a plurality of
receiving means (RX) coupled to RX, although the subscriber lines [err]
and [err]   50  said exchange and being associated with re- may be occupied
by the radio receivers RX for a         ceivable zones into which said area
is divided, long time. The radio receivers RX may not always
telephone sets being included in the receivable be connected in parallel to
the teiephone sets,         zones, each of said receiving means being for
such as  [err] and [err] but may be connected        receiving an
identification number signal repre- through exclusive lines. The bursts
illustrated in  55  sentative of said person identification number; Figs. 2
and 6 may be variable in their periods and       and time intervals to
avoid concurrent occurrence of the bursts. In lieu of the bursts, the
person identifica-   signal generating means (TX) conveyed by 8    13
EP 0162 908 B1                     14 busy detector 59 connects the
selector  57 to the  tion numbers ID may be produced in a frequency idle
subscriber line. As a result, the decoded signal  division fashion when the
exchange 11 has a com- carrying the person identification number is sent
paratively small capacity and may be continuously through the idle
subscriber line to the exchange 11.  produced by each radio transmitter.
The exchange The illustrated radio receiver RX is assigned with a   5   may
not be a private branch exchange. When the plurality of the subscriber
lines [err] to [err]      receivable zones [err] and Z3 are partially
inter- As mentioned before the terminating call is    sected to one another
each person identification automatically transferred to each of the
specific  number may be received by a plurality of the radio persons given
the person identification numbers    receivers RX If an intersected portion
includes the even  when  each  specific  person  frequently  10  home zone,
the person identification number may changes a destination from one to
another in the    be registered in the home zone in preference to [err]
area and even when each specific person   the other zone or zones. If no
home zone is in- forgets to inform of change of the destination. In  cluded
in the Intersected portion, the person iden- addition, the above-mentioned
call transfer can be  tification number may be registered in one of the
individually carried out about each of persons to  15  receivable zones
that receives a new one of the which a single telephone is dispensed, when
the    person  identification  numbers. The receivable different person
identification numbers are as-    zones may not always cover the whole of
the signed to the respective persons.                  limited area because
the short absence can be The periods [err] through [err] of the bursts may
be  indicated in the illustrated system. decided in consideration of the
number of the   20     Furthermore, ultrasonic waves may be used to
specific persons, areas of the zones, and electric  couple the transmitters
TX to the receivers RX power of the radio transmitters. Preferably, the
instead of the radio signals. An inductive radio periods t are longer than
a time necessary for     method may be used to couple the transmitters TX
passing through each zone. Anyway, production of   and the receivers RX.
the bursts results in a reduction of electric power  25  In any event, no
manual operation is necessary consumption in each radio transmitter TX.
to register each line number of the destination zone In addition, each of
the radio receivers may    because each line numbers is successively and
convert the person identification number ID into an  automatically
memorized and renewed in the iden- electric signal of a frequency band
higher than an  tification memory area 27. audio frequency band. The
electric signal may   30 thereafter be subjected to demodulation by the
Claims exchange 11 to be rendered into the audio fre- quency band. Instead
of searching an idle of the    1. An automatic call transfer system for use
in subscriber lines, an offering connection may be         automatically
carrying out transfer of a call by made to preferentially carry out call
transfer on   35  the use of an exchange which is coupled reception of a
terminating call when a subscriber      through subscriber lines to
telephone sets, re- line in question is busy.
spectively, said telephone sets being specified While this invention has
thus far been de-          by line numbers corresponding to said sub-
scribed in conjunction with a few embodiments          scriber lines,
respectively, and being distrib- thereof, it will readily be possible for
those skilled   40  uted in an area so as to be utilized by persons in the
art to put this invention into practice in      movable in said area,
wherein various other manners. For example, each radio receiver may
directly transfer the received person     a person identification number is
assigned to identification numbers ID to the exchange 11 with-     each of
specific ones of said persons so as to out passing through the
identification memory 53   45  identify said each specific person; as
illustrated in Fig. 8. In this event, the central 



control unit 21 should carry out operations as illus-  said system
comprising: trated at the second through seventh receiver steps RS2 to RS7
(Fig. 4) instead of the radio receivers    a plurality of receiving means
(RX) coupled to RX, although the subscriber lines [err]  and [err]   50
said exchange and being associated with re- may be occupied by the radio
receivers RX for a        ceivable zones into which said area is divided,
long time. The radio receivers RX may not always       telephone sets being
included in the receivable be connected in parallel to the telephone sets,
zones, each of said receiving means being for such as [err]  and [err] but
may be connected        receiving an identification number signal repre-
through exclusive lines. The bursts illustrated in  55  sentative of said
person identification number; Figs 2 and 6 may be variable in their periods
and      and time intervals to avoid concurrent occurrence of the bursts.
In lieu of the bursts the person identifica-  signal generating means (TX)
conveyed by    15                 EP 0152 908 B1                      16
said each specific person for generating said        cession as said radio
signal. identification number signal such that it is re- ceived by a
selected one of said receiving       4. An automatic call transfer system
as claimed means when said each specific person is. stay-       in Claim
2, wherein said signal generating ing in the receivable zone for said
selected    5    means (TX) comprises: one of said receiving means;
burst pair producing means (45) for re- peatedly producing a pair of bursts
each of said exchange comprising:                            which carries
said person identification num- ber, said bursts of each pair appearing
with a memory means (25) coupled to said receiving   10    burst interval
left therebetween and being spe- means for memorizing a specific line
number          cific to said person identification number; and f the
receivable zone for said selected one of         means (46, 47, 48) for
producing said pair said receiving means in correspondence to            of
bursts as said radio signal said identification number signal; and 15  5.
An automatic call transfer system as claimed call transferring means (21)
coupled to said        in any of claims 2 to 4, wherein each of said memory
means and responsive to the call car-         receiving means (RX)
comprises: rying said person identification number for             local
memory means (53) for memorizing transferring the call to the telephone set
which     said electric identification signal; and is specified by said
specific line numbers with  20     sending  means (56) for sending said
reference to the memorized identification num-       memorized electric
identification signal to said ber signal and which is staying in the
receiv-       exchange only on occurrence of variation of able zone for
said selected one of said receiv-      the person identification number
conveyed by ing means,                                           said radio
signal. 25 characterized in                                 6. An automatic
call transfer system as claimed in Claim 5, wherein each of said receiving
means further comprises: a) that at least two telephone sets are in-
monitoring means (59) coupled to said cluded in each receivable zone,
30       sending means and the subscriber lines for b) that the memory
means (25) memorizes           each receivable zone for monitoring the sub-
at least two specific line numbers, and           scriber lines to detect
an idle one of the sub- c) that the call transferring means (21)
scriber lines and to deliver said memorized transferring the call is for
further transferring  electric identification signal to said idle sub- the
call to another one of the telephone sets  35  scriber line. that is
located in the receivable zone for said selected one of said receiving
means     7. An automatic call transfer system as claimed when said
specific one of the line numbers       in any of claims 1 to 6,wherein said
signal is kept in a busy state (PS10 to PS13).          generating means
(TX) is coupled to each of 40      said receivers (RX) by the use of
ultrasonic 2. An automatic call transfer system as claimed         waves.
in Claim 1, wherein said signal generating means (TX) produces said
identification num-     Revendlcatlons ber signal in the form of a radio
signal while each of said receiving means (RX) produces   46  1. Systems
automatique de transfert d'appel pour 



an electric identification signal representative     utiliseafon dans la
realisation de manlere auto- of said person Identification number in re-
matique de transfert d'un appel par I'utilisation sponse to said radio
signal.                         d'un central qui eWt couple par
l'interm~diaire de lignes d'abonn6 i des postes telephoni- 3. An automatic
call transfer system as claimed   50    ques, respectivement. les postes
telephoni- in Claim  2, wherein said signal generating          ques dtant
specifies par des numeros de ligne means (TX) comprises:
correspondent aux lignes d'abonn6 respective- burst producing means (45)
for producing         ment, et dtant rSpartis dans une zone qui pout a
succession of bursts each of which carries        atre utilis~e par des
personnes se deplagant said identification number signal and has a   55
dans la zone, dans lequel redetermined period peculiar to said person
un numero d'identification de personne est indentification number; and
affect4 a chaque personne des personnes sp6- means (46, 47, 48) for
producing said suc-       cifiques de fagon a identifier chaque personne
17                EP 0152 908 B1                     18 sp6cifique;
electrique representatif du numero d'identifica- le systeme comprenant:
tion de la personne en r6ponse au signal radio. une multitude de moyens de
r6ception (RX) couples au central et 6tant associ6s a     3. Systeme
automatique de transfert d'appel se- des zones qui peuvent recevoir, dans
lesquel-   5  Ion la revendication 2, dans loquel le moyen Igss la surface
est diviseo, des postes telepho-   de generation de signal (TX) comprend:
niques 6tant compris dans les zones qui peu-           un Moyen de
production de paquets (45) vent recevoir, chacun des moyens de recep-
pour produire une suite de paquets dont cha- tion servant a recevoir un
signal de numero        cun vehicule le signal de numdro d'identiflca-
d'identificatlon representatif du numero d'iden-   70  tion et prdsente una
p~riode particuliere prede :,.fication de la personne ; et
terminee au numero d'identification de person- un moyen de gendration de
signaux (TX)          no, et -;,4y6hicul6 par chaque personne specifique
pour         un moyen (46, 47, 48) pour produire la produire le signal de
numero d'identification de   suite comme signal radio. sorte qu'il est reou
par un moyen s~lectionnd   15 des moyens de reception lorsque chaque per-
4. Systeme automatique de transfert d'appel se- sonne specifique se trouve
dans la zone qui        Ion la revendication 2, dans lequel le moyen pout
recevoir pour le moyen selectionne des        de generation de signal (TX)
comprend: moyens de reception;                                   un moyen
de production de paire de pa- le central compronant:                 20
quets (45) pour produire de maniere repet~e un moyen de memoire (25) coupl6
aux             une paire de paquets dont chacun vehicule le moyens de
receptlon pour memoriser un nu-          numero d'identification de
personne, les pa- m6ro de ligne specifique de la zone qui pout       quets
de chaque paire apparaissant avec un recevoir pour le moyen  selectionne
des            intervalle de paquet laiss6 entre eux et etant moyens de
reception en correspondance au   25      sp~cifique au numero
d'identification de per- signal de numdro d'identification ; et
sonne; et un moyen de transfert d'appel (21) couple          un moyen (46,
47, 48) pour produire la ae4 moyen de memoire et sensible a l'appel
paire de paquets comme signal radio. vehiculant le numero d'identification
de per- sonne pour transferer l'appel vers le poste  9o  5. Systeme
automatique de transfert d'appel se- telephonique qui est spkcifl6 par les
num6ros      Ion Puns quelconque des revendications 2 A 4, de ligne
speciflques par reference au signal de    dans lequel chacun des moyens de
reception aumero d'identification memorise et qui se         (R1) comprend:
^ ,trouve dans la zone qui pout recovoir pour le        un moyen de memoire
locale (53) pour rnoyen selectionne des moyens de reception,    36
memoriser le signal d'identification electfique; caract6rise on ce quo
et a) au moins deux postes tel~phoniques sont          un moyen d'envoi
(56) pour envoyer le compris dans chaque zone qui pout rece-
signal d'identlfication electrique memorise vers voir,
te central seulement sur la presence d'un b) le moyen de m6moire (25)
m6morise au   40     changement du numero d'identification de per- moins
deux numeros de ligne specifiques,         sonne vehicule par le signal
radio. et c) que le moyen de transfert d'appel (21)    6. Systeme
automatique de transfert d'appol se- transf~rant I'appol est destine a
transf~rer     Ion la revendication 5, dans lequel chacun des 



de plus l'appol a un autre poste des postes   45  moyens de r~ception
comprend de plus: telephoniques qui est situ6 dans la zone qui        un
moyen de surveillance (59) coupIl au pout recevoir pour le moyen
s~lectionn6          moyen d'envoi et aux lignes d'abonne pour des moyens
de reception lorsque le numero        chaque zone qui pout recevoir pour
surveiller de ligne sp6cifique des num6ros de ligne         los lignes
d'abonne afin de ddtecter une ligne ., reste dans un 6tat d'occupation
(PS0o a   5o    libre parmi les lignes d'abonn6 et pour delivrer PSI3).
le signal d'identification electrique memorise a la ligne d'abonne libre.
2. Systeme automatique de transfert d'appel se- lon la revendication 1,
dans loquel le moyon    7. Systeme automatique de transfert d'appel se- de
generation de signal (TX) produit le signal  56  Ion l'une quelconque des
revendications 1 & 6, itle num6ro d'identification sous la forme d'un
dans lequol le moyen de generation de signal signal radio tandis quo chacun
des moyens de       (TX) ost coupt6 a chacun des ricepteurs (RX) reception
(RX) produit un signal d'identification  par t'utillsation d'ondes
ultrasonores. 1 111111 11111'1111 11111111110    19                EP 0152
908 B1                     20 PatentansprLiche
dadurch gekennzeichnet, 1. Automatisches Anrufweiterleitungssystem  zur
Verwendung beim automatfschen Durchfthren            a) daB mindestens zwei
Telefonapparate in einer Anrufweiterleitung mittels einer Vermitt-   5
jeder Empfangszone vorhanden sind, lung, die Ober Teilnehmerleitungen
jeweils mit       b) daB die Speichereinrichtung (25) minde-
Teefonapparaten verbunden ist, wobei die Te-         stens zwei bestimmte
Leitungsnummem 1efonnummern mit den Leitungsnummern, die
speichert und jeweils den Teilnehmerleitungen entsprechen,         c) daBl
die Anrufweiterleitungseinrichtung bestimmt werden und in einem Bereich
verteilt  1o    (21) zum Weiterleiten des Anrufers diesen sind, so daB
diese von Personen, die sich in         Anruf an elnen anderen der
Telefonapparate 'esem Bereich bewegen, genutzt werden kln-
weiterleitet, der in der Empfangszone flr 'nwobei
die ausgewAhIte Empfangseinrichtung ange- ordnet ist, wenn die eine
bestimmte Lei- eine Personenidentiflkationsnummer jeder der  is
tungsnummer  in  einem   Besetzzustand bestimmten Personen zugeordnet wird,
so dali         (PSI 0 bis P813) gehalten wird. diese bestimmte Person
identifizierbar ist, 2. Automatisches Anrufweiterleitungssystem nach das
System aufweist:                               Anspruch 1, wobel die
Signalerzeugungsein- 20     richtung (TX) das Identifikationsnummersignal
mehrere Empfangseinrichtungen (RX), die mit       In der Form elnes
Funksignals erzeugt wah- der Vermittlung verbunden sind und zu Emp-
rend jede der Empfangseinrichtungen (RX) ein fangszonen, in die der Bereich
unterteilt ist,     elektrisches Identifikationssignal, das die Per-
zugeordnet sind, Telefonapparate in diesen
sonenidentifikationsnummer darstelit, In Abhan- Empfangszonen  vorhanden
sind, jede der  26       gigkeit von dem Funksignai erzeugt.
Empfangseinrichtungen zum Empfangen eines Identifikationsnummersignals
dient daBI  dse   3. Automatisches Anrufweiterleitungssystem nach
Personenidentifikationssnummer darsteilt und       Anspruch 2, wobei die
Slgnalerzeugungsein- richtung (TX) aufweist: Signalerzeugungseinrichtungen
(TX), die von   so jeder bestimmten Person rnitgefuhrt werden,        eine
Impulsfolgeerzeugungseindichtung  (45) zum  Erzeugen des
Identifikationsnummersi-         zum Erzeugen einer Folge von Impulsfolgen,
gnals, das von einer der ausgewihiten Emp-         die Jewells das
Identffikationsnummersignal tra- ftngseinrichtungen empfangen wird, wenn
sich       gen und eine bestimmte ftr die Personeniden- jede bestimmte
Person in der Empfangszone   36    tifikationsnummer einzigartige Zeitdauer
haben deser ausgewAhIten Empfangseinrichtung auf-        und halt,
Einrichtungen (46, 47, 48) zum Erzeugen die- die Vermittlung aufweist:
ser Folge als das Funksignal. 40 eine Speichereinrichtung (25), die mit den
4. Automatisches Anrufweiterleitungssystem nach Empfangseinrichtungen
verbunden ist, zum           Anspruch 2, wobei die Signalerzeugungsein-
Speichem elner bestimmten Leitungsnummer          ichtung (TX) aufweist: 



der Empfangszone fOr die ausgewahIte Emp- fangseinrichtung entsprechend dem
Identifika-  45  eine  Impulsfolge-Paar-Erzeugungseinrichtung
tionsnummersignal, und                            (45) zum wiederholten
Erzeugen eines Pulsfol- gepaars, das jeweils die Personenidentifikation-
eine Anrufweiterleitungseinrichtung (21), die      nummer trigt, wobel die
Impulsfolgen jedes mit der Spelchereinrichtung verbunden ist und      Paars
mit einem zwischen ihnen liegenden Im- auf den Anruf anspricht, mit der die
Personeni-  so  pulsfolgeintervall auftreten, der ftir die Perso-
defntifikationsnummer tragt, zum Weiterleiten      nenidentifikationsnummer
bestimmt ist und des Anrufs an den Telefonapparat, der durch die bestimmten
Leitungsnummern mit Bezug           Einrichtungen (46, 47, 48) zum Erzeugen
die- auf das gespeicherte Identifikationsnummernsi-     ses
Impulsfolgepaars als das Funksignal. gnal bezeichnet und die sich in der
Empfangs-  65 *ne fOr die ausgewdhite Empfangseinrichtung    5.
Automatisches Anrufweiterleltungssystem nach ';im~lt,            -
einem der Ansprtche 2 bis 4, wobei jede der d                             :
Empfangseinrichtungen (RX) aufweist: Irish  ,
.l1 Clxlli lllllIIl!&I!.1    21                 EP 015 2908 B1
22 eine lokale Speichereinrichtung (53) zum Spei- chern des elektrischen
Identifikationssignals, und 5 egine Sendeeinrichtung (56), die das gespei-
i3erte  elektrische  ldentifikationssignal  nur beim Auftreten einer
VerAnderung der Perso- nenidentifikationsnummer, die von dem Funksi- gnal
getragen wird, an die Vermittlung sendet.   10 6. fAutomatisches
Anrufweiterieitungssystem nach 'Anspruch 5, wobel jede der Empfangseinrich-
d tungen ferner aufweist: 15 eine Oberwachungseinrichtung (59), die mit der
Sendeeinrichtung und den. Teilnehmerleitungen fUr jede Empfangszone
verbunden ist, zum Oberwachen der Teilnehmerleitungen, so dal eine frele
Teilnehmerleitung erkannt wird und   20 das gespeicherte elektrische
ldentifikationssi- gnal an die freie Teilnehrnerleitung geliefeit wird. 7.
Automatisches Anrufweiterleitungssystem nach   25 einem der Ansprache I bis
6, wobei die Si- gnalerzeugungseinrichtung (TX) mit jedem, der Empffinger
(RX) mittels Ultraschallweilen ver- linden ist. so 35 40 45 50 55    


