
1                 EP0239810B1                          2 Description
However, such intervention of the third party requires extra labor and is
troublesome. This invention relates to a pager receiver op-       Further
consideration is made about assigning erable in response to a specific call
number signal  to a single tone-only type receiver a plurality of
preassigned to the pager receiver.              5   different call numbers
which may be given to in- A pager receiver is classified into two types
dividual calling subscribers. In this case, reception one of which has no
display and the other of which   of the different call number signals is
distinguished provides displays. The former receiver generates      from
one another by individual pitch tones, respec- only an audible tone on
reception of the specific   tively. Therefore, the  possessor can recognize
the call number signal and will be called a receiver of a   10  individual
calling  subscribers by  audibly dis- tone-only type or a tone-only type
receiver. On the  criminating the respective calling subscribers. In other
hand, the latter receiver can display a mes-   fact, it is technically
confirmed that the number of sage in addition to generation of an audible
tone    the call numbers assigned to the single pager and will be called a
receiver of a display type or a  receiver is increased to sixteen at
maximum. This display type receiver hereinafter. Although descrip-   15
means that such a tone-only type receiver can tion will mainly be directed
in the preamble of the  access sixteen calling subscribers at maximum be-
instant specification to the receiver of the tone-only  cause the call
numbers have to be made to cor- type, this invention is equally well
applicable to the  respond to the respective calling subscribers. receiver
of the display type.                           At any rate, assignment of
the plurality of call In the tone-only type receiver, it is impossible  20
numbers to the single tone-only type receiver re- to visually display a
directory number of a calling  stricts the number of calling subscribers,
commu- subscriber when a called subscriber or a possessor   nicable with
the pager receiver and becomes an is called by generation of the audible
tone. Under   unfavorable bar against effective use of the call the
circumstances, a prescribed telephone number     numbers because the
plurality of call numbers are is previously determined between the calling
sub-   25  exclusively used by the single tone-only type re- scriber and
the possessor. The possessor is com-    ceiver. municable with the calling
subscriber by dialing the    Moreover, a subscriber for the above-men-
prescribed telephone number.                         tioned tone-only type
receiver should pay fees for In order to dispense with dialing the
prescribed  the plurality of call numbers and must owe an extra telephone
number, an automatic dialing device is  30  economical duty. known which
may be named an autodialer and              US-A-4 490 579 discloses a
pager receiver which comprises a memory for memorizing a            which
is of a display type and is operable as an preselected telephone number and
a converter for     automatic dialer in a radio communication system
converting the preselected telephone number into a   providing only a
message service but is inoperable corresponding dial tone. With this
structure, the dial  35  in a radio communication system which provides
tone can automatically be sent from the automatic    either a tone service
alone or a tone service in dialing device through a telephone set and a
tele-   addition to the message service. phone line to a calling subscriber
when the auto-       US-A-4 419 668 teaches a pager receiver op- [err]
dialing device is energized by manipulation  erable to distinguish between
a first predetermined of the possessor.                               40
code indicative of a tone only alert mode and a Even when the automatic
dialing device is in-    second predetermined code indicative of a tone
cluded in the tone-only type receiver, the calling   and voice alert mode.
Although not clearly de- subscriber must stay near a telephone assigned
scribed, the first or the second predetermined code with the prescribed
telephone number until the       would immediately follow a specific call
signal calling subscriber is called back from the posses-   45  (page code)
preassigned to the pager receiver. The sor. Therefore, the tone-only type
receiver is incon-  different predetermined codes are used indepen- venient
in that a restriction is imposed on a geo-   dently of an incoming
directory number signal to graphic position or location of the calling sub-
distinguish between the tone-only alert mode and scriber.
the tone and voice alert mode. Intervention of a third party or person
might be   so  It is an object of this invention to provide a considered
between the possessor and the calling     pager receiver which can be
accessed by un- subscriber so as to remove the above-mentioned
specific persons without assigning a plurality of call restriction of the
geographic location of the calling  numbers to the pager receiver.
subscriber. In this event, the possessor can be         It is another
object of this invention to provide connected to the calling subscriber
through the   55   a pager receiver of the type described, which is third
person. If the calling subscriber informs the  contributive to effective
use of call numbers. third party of his or her location, the calling sub-
It is a further object of this invention to provide scriber can always
speak with the possessor.         a pager receiver which is capable of
lightening an 2    



3                  EP 0 239 810 B1                     4 economic burden of
a subscriber.                     (not shown) for a calling subscriber. In
this event, It is a still further object of this invention to  the calling
subscriber dials a specific call number provide a pager receiver of the
type described,      which is preassigned to a destined one of the tone-
which can automatically access each of the un-       only type receivers
and which is sent as a specific specific persons.
5   call number signal to the base station 11 through a It is a yet another
object of this invention to  telephone line. It is assumed without loss of
gen- provide a pager receiver of the type described,        erality that
the call is destined to the illustrated which is effectively operable as a
tone-only type    tone-only type receiver and that the specific call
receiver.                                            number therefore
specifies the illustrated tone-only The above objects are achieved by a
pager  10  type receiver. After dialing the specific call number, receiver
according to the claims.                    the calling subscriber further
dials the directory The invention will be described in detail in     number
which is preassigned thereto and which is connection with the drawings in
which                transmitted in the form of a directory number signal
Fig. 1 is a block diagram of a pager receiver of  after the specific call
number signal to the base a tone-only type according to a first embodi-  15
station 11. The directory number may be repre- ment of this invention;
sented, for example, by ten digits and is assumed Fig. 2 is a format of a
radio calling signal re-  to be (0459321111). ceived by the pager receiver
illustrated in Fig. 1;   A combination of the specific call number sig-
Figs. 3(a) to 3(c) are formats for use in describ-  nal and the directory
number signal is delivered as ing portions of the radio calling signal in
detail;    20   a radio calling signal from the base station 11 over Fig. 4
is a flow chart for use in describing      the service area thereof.
operation of the pager receiver illustrated in Fig.   Turning to Fig. 2,
the radio calling signal com- 1;
prises a preamble P of, for example, 225 bits and a Fig. 5 is a flow chart
for use in describing a    frame synchronizing code F of, for example, 32
pager receiver of a tone-only type according to  25   bits. The frame
synchronizing code F is followed a second embodiment of this invention;
by a call number code Na and  a directory number Fig. 6 is examples of
directory numbers which     code which is divided into a first partial code
or can be received by the pager receiver described    word 11 and a second
partial code or word 12 with reference to Fig. 5;
succeeding the first partial code 11. The second Fig. 7 is a block diagram
of a pager receiver   30   partial code 12 is followed by another call
number according to a third embodiment of this inven-    code Nb and
another directory number code. De- tion; and
scription will be restricted to the call number code Fig. 8 is a flow chart
for use in describing      Na and the first and the second partial codes 11
operation of the pager receiver illustrated in Fig.  and 12 with the
remaining codes omitted because 7.
35  the remaining codes are similar to the call number To begin with, a
radio communication system      code Na and the first and the second
partial codes to which this  invention is applicable may be either  11 and
12. a first paging system  comprising only tone-only         Temporarily
referring to Fig. 3 together with type receivers or a second paging system
compris-      Fig. 2, the call number code Na comprises an ing coexistence
of tone-only type receivers and   40  identification signal A of a single
bit located at a display type receivers. For brevity of description,
leading part of the format for the call number code description will at
first be directed to the first pag-  Na, the specific call number signal
(depicted at SN) ing system wherein no message signal is included     of
twenty bits, a check bit signal CH of ten bits, in a radio calling signal
transmitted from a base    and an even parity EP of a single bit. Thus, the
call station (not shown). Thereafter, the second paging   45   number code
Na consists of thirty-two bits. The system will be described wherein a
message signal   illustrated specific code number signal SN of twen- is
included in a radio calling signal.              ty bits is represented by
the use of the known BCH Referring to Fig. 1, the first paging system
code (31, 21), namely, Bose-Chaudhuri-Hocquen- comprises a base station 11
and a plurality of tone-  ghem code (31, 21). In this connection, the check
only type receivers one of which is depicted at 12   so   bit signal CH of
ten bits is arranged after the in Fig. 1 as a representative of the pager
receivers  specific code number signal SN. When a call num- of the first
paging system. In other words, only the  ber signal (SN) follows the
leading part, the iden- tone-only type receivers are present in a service
tification signal A is given a logic "0" level. area of the base station 11
of the first paging         In Figs. 2 and 3(b), the first partial code 11
of system.                                         55  the directory number
code has a format similar to A  plurality  of subscriber substations (not
that of the call number code Na (Fig. 3(a)) except shown) are connected to
the base station 11. A call  that a preceding half of the directory number
signal originates from one of the subscriber substations    (depicted at
TN) is arranged instead of the specific 3    



5                 EP0239810B1                         6 code number signal
SN. The preceding half TN of     be referred to as a detection circuit for
detection of the directory number signal is represented by the   both of
them. BCH code (31, 21). In the example being illus-         A switch 19 is
coupled to the directory number trated, the preceding half TN of the
directory num-  decoder 17 and is manually operable by a posses- ber signal
carries five upper digits of (04593), as   5   sor or user. When the switch
19 is closed by the shown in Fig. 3(b).
possessor, the directory number decoder 17 is In Fig. 3(c), the second
partial code 12 is simi-  energized to access the directory number memory
[err] to the first partial code 11 except that a following  18. As a
result, the calling subscriber number sig- half TN of the directory number
is arranged after  nal is read out of the directory number memory 18 the
identification signal A. In the illustrated exam-   10  as a stored
directory number signal to be delivered ple, five lower digits of (21111)
are carried as the  to a dial tone (DT) generator 21. following half of the
directory number signal. Thus,   The dial tone generator 21 may be a dual
tone the illustrated call number code Na is transmitted  multifrequency
generator which is known in the art by two words.
and which generates a pair of audio frequency At any rate, a logic "1"
level is given as the   15  signals selected from a low frequency group and
a identification signal in Figs. 3(b) and 3(c) when the  high frequency
group. The audio frequency signal directory number signal (TN) follows the
identifica-  pair is in one-to-one correspondence to a  selected tion
signal. In Figs. 3(b) and 3(c), each diget of the  one of numbers from "0"
to "9", and symbols [err] directory number is represented by four bits. Ac-
and "#". At any rate, each digit of the stored [err] the whole of the
directory number of ten   20  directory number signal is successively
converted digits can be represented by forty bits.            by the dial
tone generator 21 into the correspond- Referring back to Fig. 1, the radio
calling signal  ing audio frequency signal pair digit by digit and is is
received through an antenna 13 and a radio      sent to a driver circuit 22
as a dial tone signal TS reception section 14 (specified by an amplifier)
to  Thus, the dial tone signal TS can be made to an identification (ID)
decoder 15 as an incoming   25  correspond to the stored directory number
signal. signal IN. Inasmuch as the incoming signal IN is       The driver
circuit 22 is supplied with the detec- identical with the radio calling
signal shown in Figs.  tion signal DT from the identification decoder 15 in
2 and 3, no distinction will be made between the    addition to the dial
tone signal TS. The driver incoming signal IN and the radio calling signal.
The  circuit 22 is coupled to both a loudspeaker 23 and identification
decoder 15 is coupled to an identifica-  30   a visual indicator 24, such
as a light emitting diode tion memory, namely, an ID memory 16 which
(LED) and acts to drive the loudspeaker 23 and the stores a preassigned
number signal representative  indicator 24. of a preassigned number of the
tone-only type          Responsive to the detection signal DT, the receiver
12 in question. The identification decoder  driver circuit 22 drives the
loudspeaker 23 and the 15 compares the specific call number signal in-  35
visual indicator 24. As a result, the loudspeaker 23 cluded in the incoming
signal IN with the preassig-  audibly generates a call tone as a first part
of a ned number signal to produce a detection signal     receiver output
signal to audibly inform the posses- DT representative of detection of the
specific call  sor of reception of the specific call number signal. [err]
signal, on coincidence between the spe-       Simultaneously, the visual
indicator 24 is also lit to cific call number signal and the preassigned
num-   40  visually inform the possessor of the reception. ber signal. On
detection of the specific call number   The dial tone signal TS is
delivered from the signal, the directory number signal (depicted at    dial
tone generator 21 through the driver circuit 22 DN) included in the
incoming signal IN is sent     to the loudspeaker 23 when the switch 19 is
closed through the identification decoder 15 to a directory  by the
possessor. When the loudspeaker 23 is number decoder 17 coupled to a
directory number  45  coupled to a telephone set or transmitter by the
memory 18. The detection signal DT may be a call   possessor, such a dial
tone signal TS can be sent tone signal.
as a second part of the receiver output signal The directory number decoder
17 decodes the     through a telephone line (not shown) to an ex- directory
number signal DN into a decoded signal    change (not shown also). Inasmuch
as the dial tone which is representative of the directory number of  50
signal TS is representative of the directory number the calling subscriber
and which will therefore be  of the calling subscriber, as mentioned
before, the named a calling subscriber number signal. The      telephone
set can automatically be connected to calling subscriber number signal is
stored in the  the subscriber substation and the possessor is directory
number memory 18. Thus, a combination     communicable with the calling
subscriber. of the identification decoder 15, the identification   55  In
the example being illustrated, the driver, cir- memory 16, and the
directory number decoder 17     cuit 22, the loudspeaker 23, and the visual
indicator serves to detect the specific call number signal and  24 are used
in common to both the detection the directory number signal and may
collectively   signal DT and the dial tone signal TS. The driver 4    



7                  EP0239810B1                           8 circuit 22 is
intermediate between the identification     At the ninth step S9, the
stored directory num- decoder 15 and the dial tone geherator 21 and
ber signal is read out of the directory number couples the identification
decoder 15 to the dial     memory 18 and is sent to the dial tone generator
tone generator 21. Therefore, the driver circuit 22   21, The stored
directory number signal is con- may be called a coupling circuit.
5   verted into the corresponding dial tone signal by Alternatively, an
audio coupler 26 may be          the dial tone generator 21, as shown at a
tenth step coupled to the dial tone generator 21, as shown by    S10. a
broken block, independently of the loudspeaker          The dial tone
signal is sent through the driver 23 and the driver circuit 22. In this
event, a com-   circuit 22 to the loudspeaker 23 to be converted bination
of the driver circuit 22 and the loudspeaker   10  into a sound pressure
corresponding to the dial 23 may be referred to as a first tone generator
tone signal. The resultant sound pressure is pro- while the audio generator
26 may be referred to as    duced as the dial tone from the loudspeaker and
is a second tone generator.                              sent from a
telephone set to the calling subscriber, Referring to Fig. 4 together with
Fig. 1, de-      as shown at an eleventh step S11. This means that
scription will be made about operation of a tone-   15  automatic dialing
operation is carried out without only type receiver 12 as illustrated in
Fig. 1. At    any manual dialing of the possessor. first, when a power
source is turned on, the tone-        At a twelfth step S12, the
identification decoder only type receiver 12 is put into a waiting state of
15 judges whether or not a following call is re- waiting for a call to
receive the radio calling signal  ceived which includes the specific call
number or the incoming signal IN, as shown at a first step   20   signal.
On no reception of such a following call, the S1. The switch 19 is
monitored by the directory       twelfth step S12 is succeeded by a
thirteenth step number decoder 17 at a second step S2. If the         S13
at which transmission of the dial tone is contin- switch 19 is opened, the
second step S2 is fol-       ued in connection with the preceding call.
There- lowed by a third step S3 at which the tone-only       after, the
operation is returned from the thirteenth type receiver 12 receives the
call which may be   25   step S13 to the first step S1. referred to as a
preceding call.                         If the following call is received
at the twelfth When the specific call number signal is de-        step S12,
transmission of the dial tone signal be- tected by the identification
decoder 15, the third    comes impossible. Under the circumstances, a step
S3 is succeeded by a fourth step S4 at which     fourteenth step S14 is
carried out after the twelfth the loudspeaker 23 and the visual indicator
24 are   30   step S12 so as to indicate reception of the follow- driven by
the driver circuit 22 in a known manner.    ing call by the indicator 24.
In the illustrated exam- Consequently, the loudspeaker 23 generates the
ple, the light emitting diode 14 is lit by the driving call tone and the
visual indicator 24 is lit, as shown  circuit 22. at the fourth step S4.
At a fifteenth step S15, a following directory Subsequently, the directory
number decoder   35   number signal of the following call is monitored by
17 detects at a fifth step S5 whether or not the      the directory number
decoder 17. The following directory number signal is included in the
incoming   directory number signal is stored in the directory signal IN.
When the directory number signal is        number memory 18 in the
above-mentioned man- present in the incoming signal IN, the fifth step S5
ner, as shown at a sixteenth step S16. Otherwise, is followed by a sixth
step S6 at which the direc-   40  the fifteenth step S15 is succeeded by
the thir- tory number signal is stored in the directory num-    teenth step
S13 in order to continue the dial tone ber memory 18. Otherwise. operation
is returned       signal related to the preceding call. back to the first
step S1.                                At any rate, such a directory
number decoder After storage of the directory number signal,      17 may be
implemented by a simple logic circuit. the sixth step S6 is followed by a
seventh step S7   45   Referring to Fig. 5, a tone-only type receiver at
which the switch 19 is monitored by the direc-     according to a second
embodiment of this inven- tory number decoder 17 like in the second step
S2.    tion is for use in the second paging system which When the switch 19
is closed and the stored direc-    comprises coexistence of tone-only type
receivers tory number signal is present in the directory num-   and display
type receivers. ber memory 18, the directory number decoder 17   50
In this event, the base station 11 illustrated in judges at an eighth step
S8 whether or not the        Fig. 1 can produce a radio calling signal
which stored directory number signal can be read out of     includes a
message signal representative of a mes- the directory number memory 18. If
it is possible to  sage in addition to a call number signal transmitted
read the stored directory number signal out of the    in the form of a call
number code, such as Na directory number memory 18, the eighth step S8   55
illustrated in Figs. 2 and 3(a). If a directory number proceeds to a ninth
step S9. Otherwise, operation     signal preassigned to a calling
subscriber is trans- is turned back to the first step S1.
mitted from the base station 11 in a manner similar to that illustrated in
Figs. 2 and 3, such a directory 5    



9                 EP 0 239 810 B1                    10 number signal can
not be distinguished from the    teenth steps S12 and S13. message signal.
This means that the directory          The tone-only type receiver
according to the number signal can not be received by the tone-     second
embodiment may be similar in structure to only type receivers and is
visually displayed as a  that illustrated in Fig. 1. Therefore, description
will message signal in the display type receivers.  5   be made with
reference to Figs. 1 and 4 in addition Temporarily referring to Fig. 6,
manual opera-  to Fig. 5. tion of a calling subscriber is somewhat modified
As suggested before, the modified directory on transmission of a directory
number which is     number is specified by ten numeral digits and a
preassigned to the calling subscriber and which is  single or a plurality
of particular symbol digits and transmitted after transmission of a
destined call  10  has total digits which are not greater in number number,
in order to distinguish the directory num-  than thirteen. It is assumed
that each digit of the ber from a message and to enable reception of
modified directory number can be represented by tone-only receivers.
four bits. In general, a directory number in Japan is         In the
directory number decoder 17, the num- divisible into an upper part
including a most signifi-  15  ber of digits of the modified directory
number is cant digit, a middle part, and a lower part including
successively counted. In this event, the number N a least significant
digit, as exemplified in Fig. 6.  of numeral digits is counted
independently of a The upper part consists of two, three, four, or five
whole number M of digits including the particular digits of decimal numbers
while the middle part     symbol digits. The numbers N and M may be [err]
of one, two or three digits. The upper and   20  called first and second
numbers, respectively. the middle parts have variable digit numbers. On
In Fig. 5, the fourth step S4 or the twelfth step the other hand, the lower
part consists of four digits  S12 illustrated in Fig. 4 is followed by a
first and has an invariable digit number. Taking this into  additional step
Sa, of initializing the first and the consideration, a particular sign or
symboi, such as  second numbers N and M into "0" and "1", re- an asterisk
or the like, is disposed to identify the   25  spectively. Under the
circumstances, the directory directory number signal before the lower part
by    number decoder 17 does not discriminate whether manual operation of
each calling subscriber, as     a received signal following the call number
signal is illustrated in Fig. 6. Thus, the particular symbol is  a
directory number signal or a message signal. located at a fifth digit from
the least significant digit  At a second additional step Sa2, the received
of each directory number and may be a hyphen   30  signal is successively
stored in the directory num- when a call originates from a personal
computer. A  ber memory 18 from a first digit of the received directory
number including the particular symbol    signal to a last digit thereof.
may be called a modified directory number which        The second
additional step Sa2 is followed by is transmitted in the form of a modified
directory  a third additional step Sa3 at which the M-th digit of number
signal from a base station.             35  the received signal is read out
of the directory Such disposition of the particular symbol be-   number
memory 18. fore the lower part serves to make each tone-only      At a
fourth additional step [err] the second [err] receiver distinguish each
directory number     number M is counted up by one in the directory [err] a
message. Stated otherwise, such a modified   number decoder 17. The
resultant (M  + 1) is directory number is effective to make each tone-  40
handled as a renewed second number M and is only type receiver receive no
message signal.       compared with a maximum digit number of thir- An
additional particular symbol may be dis-     teen. If the renewed number M
is smaller than or posed between the upper and the middle parts of
equal to the maximum digit number, the fourth each directory number,
although such an additional  additional step [err] is succeeded by a fifth
addi- particular symbol may be neglected on distinction   45  tional step
[err] at which the directory number de- between the directory number and
the message. At    coder 17 judges whether or not the least significant any
rate, the modified directory number has the     digit is read out of the
directory number memory digit number which is not greater than thirteen and
18. can be transmitted by the use of third partial codes   If the least
significant digit is not read out of or word, as illustrated at 11, 12, in
Fig. 2.  50  the directory number memory 18, distinction is For the purpose
of distinction between a direc-  made between a numeral digit and a symbol
digit tory number and a message, the fifth and the sixth  at a sixth
additional step [err] in the directory num- steps S5 and S6 and the
fourteenth through the      ber decoder 17. Such distinction is possible by
sixteenth steps S14 to S16 shown in Fig. 4 are     judging whether or not
the digit in question speci- replaced by procedure illustrated in Fig. 5.
In other  55  fies a number which is smaller than or equal to words, the
procedure of Fig. 5 may be placed        nine. between the fourth and the
seventh steps S4 and        When the digit in question specifies the nu- S7
(Fig. 4) and between the twelfth and the thir-   meral digit, the first
number N is counted up by 6    



11                EP 0 239 810 B1                     12 one at a seventh
additional step [err] in the direc-  number memory 18 (Fig. 1),
respectively, and that tory number decoder 17 and therefore renewed
a liquid crystal display (LCD) driver 33 and a liquid into (N + 1) which is
rendered into the next num-   crystal display 34 are included in the
illustrated ber N. Thereafter, the seventh additional step Sa7  pager
receiver. proceeds to the third additional step Sa3.     5       A
directory number is sent from the base sta- On the other hand, if the digit
in question is  tion 11 as a specific message to indicate a calling judged
as a symbol digit at the sixth additional step  subscriber after
transmission of a call number. [err] operation is returned back to the
third addi-  Thus, the directory number should be distinguished tional step
[err] without carrying out the seventh   from a usual message. The
directory number, the additional step [err]                           10
message, the calling number are produced as a At the fourth additional step
[err] let the second  directory number signal, a message signal, and a
number M become greater than thirteen. In this     calling number signal,
like in Fig. 3, respectively. case, the fourth additional step [err] is
succeeded   Therefore, a possessor or user should judge wheth- by an eighth
additional step of clearing the    er a received signal which follows the
calling num- directory number memory 18 and thereafter re-  15  ber signal
is a directory number signal or a mes- turned back to the first step S1 or
the thirteenth  sage signal. Accordingly, the received signal is step S13
(Fig. 4).                                 once displayed on the liquid
crystal display 34 for If all of the digits of the received signal are
judgement of the possessor. read out of the directory number memory 18 at
the      Referring to Fig. 8 together with Fig. 7, opera- fifth additional
step [err] a ninth additional step [err]   20  tion is carried out in
accordance with a flow chart is carried out by the directory number decoder
17   which is illustrated in Fig. 8. The flow chart of Fig. to judge
whether or not the first number N is       8 is similar to that illustrated
in Fig. 4 except that between 9 and 10, both inclusive.
modification is made at steps which will be referred If the first number N
is equal to 9 or 10, the  to as modified steps depicted at Sm. A first one
ninth additional step [err] proceeds to a tenth addi-  25   Sm, of the
modified steps follows the first step S1 tional step [err] so as to monitor
the fifth digit from  of waiting for a call to judge whether or not the the
least significant digit of the directory number  message memory 32 is
carrying out readout opera- by the directory number decoder 17. When the
fifth  tion. Such judgement is made by the message digit from the least
significant digit is a symbol  decoder 31. When readout operation is not
carried digit, the received signal may be recognized as a   30  out by the
message memory 32, the first modified directory number. Therefore, the
tenth additional   step [err] is followed through the third and the step
[err] is followed by the seventh or thirteenth  fourth steps S3 and S4 by a
second one [err] of step S7 or S13. Otherwise, the eighth additional   the
modified steps. step Sag follows the tenth additional step [err]       At
the second modified step [err] the message The above-mentioned directory
number decod-  35   decoder 31 judges whether or not any message er 17 can
be readily implemented by a micropro-     follows a specific call number
signal in the received cessor. More specifically, the identification
decoder  call in question. If no message is included in the 15 detects the
specific call number signal and may  received call, procedure is returned
back to the _  be called a first detection circuit. In addition, the  first
step S1. Otherwise, a message is stored into particular symbol is detected
by the directory num-   40  the message memory 32 at a third modified step
ber decoder 17 at the tenth additional step [err] to  [err] as a stored
message. identify the directory number signal. Accordingly,     The message
is also displayed on the liquid the tenth additional step [err] may be
referred to   crystal display 34 through the liquid crystal display as a
second detection part for detecting the par-   driver 33 at a fourth
modified step [err]. ticular symbol as an identification signal. Likewise,
45  Under the circumstances, the message decod- the seventh through
eleventh steps S7 to S11 (Fig.  er 31 monitor the switch 19 at a firth
modified step 4) are carried out to produce a reproduction of the  [err] to
detect whether or not the switch 19 is directory number signal and may be
referred to as   closed. The fifth modified step [err] is similar to the a
production part for producing the reproduction.   seventh step S7 except
that the message decoder Referring to Fig. 7, a pager receiver 12' ac-  50
31 is used instead of the directory number decoder cording to a third
embodiment of this invention can  17. visually display a message
transmitted from a base     On closure of the switch 19, the stored mes-
station 11 and may be called a display type re-    sage is read out of the
message memory 32 as a ceiver which is for use in the second paging sys-
readout message under control of the message tem. The pager receiver is
similar in structure to  55  decoder 31 at a sixth modified step [err] to
be sent that of Fig.1, except that a message decoder 31    to the dial tone
generator 21. and a message memory 32 are substituted for the        The
readout message is converted into a cor- directory number decoder 17 and
the directory      responding dial tone by the dial tone generator 21 7    



13                 EP 0 239 810 B1                     14 at the tenth step
S10 and processed in a like        2. A pager receiver as claimed in Claim
1, manner through the eleventh, the twelfth, the thir-     characterised in
that said second detecting cir- teenth and the fourteenth steps S11, S12,
S13, and      cuit (17-19) comprises (a) a memory circuit Si 4.
(18, 19) for memorizing a plurality of memo- Seventh and eighth modified
steps [err] and    5       rized directory numbers, not greater in number
[err] are for processing a following message signal       than a
predetermined positive integer, and (b) like the fifteenth and the
sixteenth steps S15 and       a checking circuit (17) connected to said
first S16. However, it is to be noted that the following       detecting
circuit, said signal producing circuit, message signal is stored in the
message memory           and said memory circuit for producing said 32
under control of the message decoder 31 at the   10  second detection
signal only when said par- seventh and the eighth modified steps [err] and
ticular directory number with said symbol digit [err]
is found among said memorized directory It is readily possible to carry out
the above-       numbers. mentioned operation when a microprocessor is used
as the message decoder 31.                 15  3. A pager receiver as
claimed in Claim  2, While this invention has thus far been de-
characterised in that said checking circuit (17) scribed in conjunction
with a few embodiments           comprises first means (S8) connected to
said thereof, it will readily be possible for those skilled   first
detecting circuit and to said memory cir- in the art to put this invention
into practice in       cuit for checking whether or not said particular
[err] other manners. For example, a plurality of  20   directory number is
coincident with one of said call numbers may be assigned to each pager re-
memorized directory numbers, second means ceiver.
[err] coupled to said first means ior checking digit by digit, only when
said Claims                                                   particular
directory number is coincident with 25      said one of the memorized
directory numbers, 1. A pager receiver for use in a radio communica-
whether or not said particular directory number tion system which provides
a mix of a tone           includes said symbol digit, and third means
service and a message service, said pager            (S13) connected to
said signal producing cir- receiver being operable in response to an in-
cuit and coupled to said second means for coming signal which comprises a
specific call  30    producing said second detection signal for number
signal preassigned to said pager re-          supply to said signal
producing circuit as said ceiver and followed by an incoming directory
circuit input signal only when said particular number signal representative
of a calling sub-       directory number includes said symbol digit.
scriber's directory number, said pager receiver comprising (a) a first
detecting circuit (14-16)   35   4. A pager receiver as claimed in Claim 1,
char- supplied with said incoming signal for detect-       acterized in
that said predetermined digit posi- ing said specific call number signal to
produce     lion precedes a lower part representative in a first detection
signal and for detecting said      said particular directory number of a
particular incoming directory number signal to produce a        telephone
substation in an area indicated at decoded directory number signal
representing   40    most by a higher part preceding said predeter- said
calling subscriber's directory number as a      mined digit position in
said particular directory particular directory number and (b) a signal
number. producing circuit (21, 22) supplied with said first detection
signal to produce an audible     5. A pager receiver as claimed in Claim
4, alert signal and supplied with a circuit input  45   characterised in
that said predetermined digit signal to produce a multi-frequency tone
dial-       position is a fifth digit as counted from a least ling signal,
said pager receiver being charac-       significant digit of said
particular directory terised by a second detecting circuit (17-19)
number. connected to said first detecting circuit and to said signal
producing circuit for checking said   50   Patentanspr~iche particular
directory number to produce a sec- ond detection signal and to supply said
second   1. Rufempfinger zur Verwendung in einem Funk- detection signal to
said signal producing circuit    kommunikationssystem, das eine Mischung as
said circuit input signal only when said          aus einem Ruftondienst
und einem Mitteilungs- particular directory number includes a symbol   55
dienst bereitsteilt, wobei der RufempfAnger als digit at a predetermined
digit position thereof.     Antwort aul ein ankommendes Signal aktiviert
wird, das ein spezifisches, dem Rufempfanger vorher Zugewiesenes
Rufnummernsignal ent- 8    
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step S10 and processed in a like         2. A pager receiver as claimed in
Claim  1, manner through the eleventh, the twelfth, the thir-
characterised in that said second detecting cir- teenth and the fourteenth
steps S11, SI 2, S13, and      cuit (17-19) comprises (a) a memory circuit
S14.                                                     (18, 19) for
memorizing a plurality of memo- Seventh and eighth modified steps [err] and
5         rized directory numbers, not greater in number [err]  are for
processing a following message signal        than a predetermined positive
integer, and (b) like the fifteenth and the sixteenth steps S15 and
a checking circuit (17) connected to said first S16. However, it is to be
noted that the following        detecting circuit, said signal producing
circuit, message signal is stored in the message memory            and said
memory circuit for producing said 32 under control of the message decoder
31 at the   10    second detection signal only when said par- seventh and
the eighth modified steps [err] and             ticular directory number
with said symbol digit [err]
is found among said memorized directory It is readily possible to carry out
the above-         numbers. mentioned operation when a microprocessor is
used as the message decoder 31.                  15   3. A pager receiver
as claimed in Claim  2, While this invention has thus far been de-
characterised in that said checking circuit (17) scribed in conjunction
with a few embodiments             comprises first means (S8) connected to
said thereof, it will readily be possible for those skilled    first
detecting circuit and to said memory cir- in the art to put this invention
into practice in         cuit for checking whether or not said particular
[err] other manners. For example, a plurality of   20    directory number
is coincident with one of said call numbers may be assigned to each pager
re-            memorized directory numbers, second means ceiver.
[err] coupled to said first means for checking digit by digit, only when
said Claims                                                    particular
directory number is coincident with 25      said one of the memorized
directory numbers, 1. A pager receiver for use in a radio communica-
whether or not said particular directory number tion system  which provides
a mix of a tone            includes said symbol digit, and third means
service and a message service, said pager              (S13) connected to
said signal producing cir- receiver being operable in response to an in-
cuit and coupled to said second means for coming signal which comprises a
specific call  30     producing said second detection signal for number
signal preassigned to said pager re-           supply to said signal
producing circuit as said ceiver and followed by an incoming directory
circuit input signal only when said particular number signal representative
of a calling sub-         directory number includes said symbol digit.
scriber's directory number, said pager receiver comprising (a) a first
detecting circuit (14-16)   35   4. A pager receiver as claimed in Claim 1,
char- supplied with said incoming signal for detect-        acterized in
that said predetermined digit posi- ing said specific call number signal to
produce       tion precedes a lower part representative in a first
detection signal and for detecting said        said particular directory
number of a particular incoming directory number signal to produce a
telephone substation in an area indicated at decoded directory number
signal representing   40     most by a higher part preceding said predeter-
said calling subscriber's directory number as a       mined digit position
in said particular directory particular directory number and (b) a signal
number. producing circuit (21, 22) supplied with said first detection
signal to produce an audible       5. A pager receiver as claimed in Claim
4, alert signal and supplied with a circuit input   45   characterised in
that said predetermined digit signal to produce a multi-frequency tone
dial-        position is a fifth digit as counted from a least ling signal,
said pager receiver being charac-        significant digit of said
particular directory terised by a second detecting circuit (17-19)
number. connected to said first detecting circuit and to said signal
producing circuit for checking said   50   Patentanspruche particular
directory number to produce a sec- ond detection signal and to supply said
second     1. RufempfAnger zur Verwendung in einem Funk- detection signal
to said signal producing circuit      kommunikationssystem, das eine
Mischung as said circuit input signal only when said           aus einem
Ruftondienst und einem Mitteilungs- particular directory number includes a
symbol   55    dienst bereitstellt, wobei der RufempfAnger als digit at a
predetermined digit position thereof.      Antwort auf ein ankommendes
Signal aktiviert wird, das ein spezifisches, dem Rufempfanger vorher
Zugewiesenes Rufnummernsignal ent- 8    



15                EP 0 239 810 B1                    16 halt, gefolgt von
einern ankommenden Tell-        ten Teilnehmernummer lbereinstimmt,
stellen- nehmernummernsignal enthAltj das die Tell-         weise zu
kontrollieren, ob die besondere Tell- nehmernummer eines rufenden
Teilnehmers            nehmernummer die Symbolstelle enthalt oder
reprasentiert; wobei der Rufempfanger auf-         nicht, und eine mit der
Signalerzeugungsschal- weist: (a) eine erste Erkennungsschaltung (14-   5
tung verbundene und mit der zweiten Einrich- 16), der das ankommende Signal
zugefuhrt          tung gekoppelte dritte Einrichtung (S13), um wird, um
das spezifische Rufnummemsignal           nur dann, wenn die besondere
Teilnehmer- zur Erzeugung eines ersten Erkennungssignals       nummer die
Symbolstelle enthalt, das zweite zu erkennen und um das ankommende Teil-
Erkennungssignal zu erzeugen und der Signal- nehmernummernsignal zur
Erzeugung eines   10       erzeugungsschaltung als das Schaltungsein-
dekodierten Teilnehmernummernsignals zu er-        gangssignal zuzufUhren.
kennen, das die Teilnehmernummer des rufen- den Teilnehmers als besondere
Teilnehmer-      4. Rufempfanger nach Anspruch 1, dadurch ge- nummer
reprasentiert, und (b) eine Signaler-       kennzeichnet, daB die
vorgegebene Stellenpo- zeugungsschaltung (21, 22), die mit dem er-  15
sition vor dem hinteren Nummernteil steht, der sten Erkennungssignal zur
Erzeugung eines          in der besonderen Teilnehmernummer eine be-
Alarmtonsignals sowie mit einem Schaltungs-        stimmte
Teilnehmersprechstelle in einer Zone eingangssignal zur Erzeugung cines
Mehrfre-        reprasentert, die im wesentlichen durch einen
quenzwAiltonsignals gespeist wird; wobei der       welter vorn stehenden
Nummernteil angege- Ruifempffnger gekennzeichnet ist durch eine   20   ben
wird, der in der besonderen Teilnehmer- zweite Erkennungsschaltung (17-19),
die mit        nummer vor der vorgegebenen Stellenposition der ersten
Erkennungsschaltung und mit der         steht. Signalerzeugungsschaltung
verbunden ist, um die besondere Teilnehmernummer zu kontrol-     S.
Rufempfanger nach Anspruch 4, dadurch ge- lieren und ein zweites
Erkennungssignal zu   25    kennzeichnet, daB die vorgegobene Stellenpo-
erzeugen und das zweite Erkennungssignal der       sition, von der
niedrigstwertigen Stelle der be- Signalerzeugungsschaltuny  als das  Schal-
sonderen Tellnehmernummer aus gezAhIt, die tungseingangssignal nur dann
zuzufUhren,         fUnfte Stelle ist. wenn die besondere Teilnehmernummer
in el- ner vorgegebenen Stellenposition eine Sym-   30   Revendications
bolstelle aufweist. 1. Recepteur de poche pour une utilisation dans 2.
Rufempfanger nach Anspruch 1, dadurch ge-           un systeme de
communication radio qui fournit kennzeichnet, daB die zweite
Erkennungsschal-      un m6lange de tonalite et de messages, ledit tung
(17-19) aufweist: (a) eine Speicherschal-  35  recepteur de poche
fonctionnant en reponse a tung (18, 19) zum Speichern mehrerer Teil-
un signal incident qui comprend un numero nehmernummern, deren Anzahl nicht
grbBer ist       specifique d'appel attribu6 au prealable audit als eine
vorgegebene-ganze Zahl, und (b) eine      r6cepteur de poche suivi par un
signal de Kontrollschaltung (17), die mit der ersten Er-     numero
d'annuaire incident, correspondant au kennungsschaltung,  der
Signalerzeugungs-  40     num6ro d'annuaire du souscripteur qui appelle,
schaltung und der Speicherschaltung verbun-       ledit r6cepteur de poche
comprenant (a) un den ist, um das zweite Erkennungssignal nur
premier circuit de d6tection (14-16) recevant dann zu erzeugen, wenn die
besondere Teil-        ledit signal incident pour d6tecter ledit signal
nehmernummer mit der Symbolstelle unter            du numero spdcifique
d'appel et produire un den gespeicherten Teilnehmernummern zu fin-  45
premier signal de d6tection, et pour d6tecter den ist.
ledit signal de numero d'annuaire incident et produire un signal de numero
d'annuaire d6co- 3. Rufempfanger nach Anspruch 2, dadurch ge-          d6
correspondant audit num~ro d'annuaire du kennzeichnet, daB die
Kontrollschaltung (17)       souscripteur qui appelle, et constituant le
nu- aufweist: eine erste, mit der Erkennungsschal-  50  m6ro d'annuaire
particulier et (b) un circuit tung und der Speicherschaltung verbundene
produisant un signal (21, 22) requ avec ledit Einrichtung (S8) um zu
kontrollieren, ob die       premier signal de d6tection pour produire un
besondere Teilnehmernummer mit einer der           signal d'alarme audible
ainsi qu'avec un signal gespeicherten  Teilnehmernummern  Oberein-
d'entr6e de circuit pour produire un signal de stimmt oder nicht, eine
zweite, mit der ersten   55  tonalit6 d'appel a frequences multiples, ledit
Einrichtung gekoppelte Einrichtung (Sa,-Sa7,      r6cepteur de poche 6tant
caract6ris6 par un Sae, Sag) um nur dann, wenn die besondere
second circuit de detection (17-19) connecte Teilnehmernummner mit der
einen gespeicher-        audit premier circuit de d6tection et audit cir- 9
1 IIIII 111111 III IN 1111111    
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un signal, pour vArifier ledit       predeterminee est le cinquieme chiffre
compt6 numbro d'annuaire particulier, produire un se-       a partir du
chiffre le moins significatif dudit cond signal de detection et foumir
ledit second      numero d'annuaire particulier. signal de d6tection audit
circuit produisant un signal constituant le signal d'entr6e du circuit   5
uniquement lorsque ledit num6ro d'annuaire particulier comprend un chiffre
symbole a une position de chiffre pred6terminee. 2. R6cepteur de poche
selon la revendication 1,  1o caract6ris6 en ce que ledit second circuit de
d6tection (17-19) comprend (a) un circuit de memoire (18, 19) pour
memoriser une pluralite de nombres d'annuaire ne depassant pas un nombre
entier positif pr6determine et (b) un   15 circuit de verification (17)
connectd audit pre- mier circuit de d6tection, audit circuit produl- sant
un signal et audit circuit de m6moire, pour produire ledit second signal de
d6tection uni- \    quement lorsque ledit num6ro d'annuaire parti-  20
culier avec ledit chiffre symbole est trouv6 parmi lesdits numeros
d'annuaire m6moris6s. 3. Recepteur de poche selon la revendication 2,
caracteris6 en ce que ledit circuit de v6rifica-  25 tion (17) cornprend un
premier moyen (SB) oonnect6 audit premier circuit de detection et audit
circuit de m6moire pour vWrifler si oui ou non ledit numero d'annuaire
particulier cofnci- de avec un desdits numdros d'annuaire m6mo-   30 rises,
un second moyen (Sai - Sa7, Sa8, Sas) couple avec ledit premier moyen pour
la verifi- cation chiffre par chiffre uniquement lorsque ledit num6ro
d'annuaire particulier coincide avec un desdits num6ro d'annuaire m6mori-
35 ses, si ledit num6ro d'annuaire particulier corn- prend ou non ledit
chiffre symbole et un troi- sieme moyen (S13) connecte audit circuit pro-
Kj duisant un signal et couple audit second moyen pour produire ledit
second signal de   40 d6tection et le fournir audit circuit produisant un
signal constituant ledit signal d'entr6e de circuit uniquement lorsque
ledit num6ro d'an- nuaire particulier comprend ledit chiffre sym- bole.
45 4. R6cepteur de poche selon la revendication 1, caract6ris6 en ce que
ladite position de chiffre pr6d6termin6e precede une partie inferieure
representative dans ledit num6ro d'annuaire   50 particulier d'une
sous-station particuliere de t6- l6phone dans une zone indiqu6e au plus par
une partie superieure pr6c6dant ladite position de chiffre pred6termin6e
dans ledit numero d'annuaire particulier.                     55 5.
R6cepteur de poche selon la revendication 4, caract6ris6 en ce que ladite
position de chiffre 10                              I
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