=~RaDkP PAGER BACKGROUND OF THE | NVENTION . . The
present invention relates to a radi o pager capable of changing the
reception frequency thereof, as desired, and, nore particularly, to a
radi o pager having a casing which allows a crystal oscillator to be
repl aced wi-th ease. - Cenerally, when call signals are transmtted
by a plurality of frequencies, a radio pager has to change the reception
frequency thereof in matching relation t.o the frequency of the cal
signal. Wth a radi o pager having a local “dscillation circuit inplenmented
by a crystal oscillator, it has been customary to change the reception
frequency by repl acing the crystal oscillator and adjusting a plurality of
tuning circuits including an antenna tuning circuit. Specifically, the
t uni ng ,
RADIO PAGER

The present invention relates to a radio pager capable of
changing the reception frequency thereof, as desired, and, more
particularly, to a radio pager having a casing which aliows a

5 crystal oscillator to be replaced with ease.

Generally, when call signals are transmitted by a

N plurality of frequencies, a radio pager has to change the
reception frequency thereof in matching relation to the frequency
of the call signal. With a radio pager having a local oscillation .

10 circuit implemented by a crystal oscillator, it has .been
customary to change the reception frequency by replacing the
crystal oscillator and adjusting a plurality of tuning circuits
including an antenna tuning circuit. Specifically, the tuning
frequency of the tuning circuit has to be changed in conformity

15  to the frequency of the call signal. However, the adjustment. of
the tuning frequency needs expert techniques and a jig for
effecting the adjustment and, therefore, cannot be easily
entrusted to a service company in charge of the paging system,

as distinguished from a manufacturer. On the other hand, in

20  the case of a radio pager having a synthesizer type local
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: frequéncy of the tuning circuit has to be changed in conformity to the
frequency of the call signal. However, -the adjustnent of the tuning
frequency needs expert techniques and a jig for effecting the adjustnent
and, therefore, cannot be easily entrusted to a service conmpany in
charge of the paging system as distinguished from a manufacturer. On
the other hand, in the case of a radi o pager having a synthesizer type
| ocal -2- - -2 - oscillation
circuit, changing the receptlon frequency results in a decrease in the life
of a battery since such a local oscillation circuit consunmes far greater
current than the local oscillation circuit inplenmented by a crystal
oscillator. Further, a current trend is toward a radi o pager having a
small and thin r | ichis
mechani cal |y stogg% tg’tﬁt egrggﬁeg‘g%%naér@%%helr’ée ho}ﬁa éé&glegg%baxfégggﬁ\g‘icgm ng by
use of a nunberdesfeaser Bivxher lifd ! arb.—i&aheralﬁee rgi&las f5caa bSSHhtion
designing a casing allowing a printed circuit board to be readily renoved
t herefrom or actasitngohnavineg #asogkeatt fcﬁf-rern-:tpltaaﬁahhe el bscipxtibgnel y
difficult to design. Therefore, to replace the crystal oscillator, the
printed cirecui cinsgit dnMlamented byra eoystal osoiHlathe. casi ng by a number of

troubl eso st eps -3 -
SUMVARY THE IpI\I\/EI\I'ﬁWer' a current trend is toward a radio pager having

a small and thin configuration and, in addition, having a casing
which is mechanically strong. It is necessary, therefore, to
assemble the casing by use of a number of screws or similar
fastening means. - As a result, designing a casing allowing a
10 printed circuit board to be readily removed therefrom or a
casing having a socket for replaceable part is extremely difficult
to design. Therefore, to replace the crystal oscillator, the
printed circuit board has to be removed from the casing by a

number of troublesome steps.

15
It is, therefore,” an object of the present invention to
provide a radio pager capable of changing the reception -
frequency without aggravating current consumption.
20 It is another object of the present invention to provide a

radio pager having a casing which promotes the ease of
replacement of a crystal oscillator.

In accordance with the present invention, a radio pager
capable of changing a reception frequency thereof has a receiving

25 section for receiving a call signal having a predetermined
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‘It is, therefore, a preferred object of the present invention to provide a
radi o pager capable of changing the reception frequency w thout aggravating
current consunption. It is another preferred object of the present
invention to provide a radi o pager having a casing which pronotes the ease
of replacenent of a crystal oscillator. Therefore, the invention
provi des A radi o pager conpri sing: ~#-receiving section for receiving
a call signal having a predeterm ned frequency and includi ng a nodul at ed
identification code, said receiving section conprising reception frequency
selecting neans for selectively receiving one of call signals having a
plurality of predeterm ned frequencies, said reception frequency sel ecting

means conprisi ngeaqherdl 2861 il %‘?E G T Y du1sdd’ Se Mfi@afi?ﬁ' ¥paabl g

crystal oscillator;. - a denodul ator section for denodul ating said call
signal. to reproddgRodaiadot doRt HémeduiaAheE GHe; call signdl FBMPéprodReki e
storing an identification code assigned to said radi o pager; a
conpari ng secti adefitificatiopacode sai drémlery i tordng oanc idmtiftrasthd atcetk by

sai d denpdul ator section with said identification code stored in said
menory section; 2assignedfo dherafdityPaser rEA FeserHparfrenyeReyUlEPIBRLION. d pager
to acall if said identification codes are identical as determ ned py said
conparing sé&cti oh; CAMPAring sectionsifQy SOMPARIBRE| ABe aldFmHIRHOS rQf% board
for mounting sai st al cil,d ator i.d_casl. Q | Sit irs
openi ng for sel e‘g?nlgéé l%'%%donn%chengdoegrmgl g‘g%%ngé{hlgn%egg%ﬁé&%é?oa[{ TS 11 ator

from said printegorid Ghithe Q?é’:h@rﬁnfin%, §§%Bﬁé&£%@£ﬂ9nff8£' Ak PY¢ Q0 $4! d
e pul I ed

crystal oscillator to be selectively inserted Into or out of said
casing. of the radio pager to a call if the identificatiod codes are
BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi ments of the invention wll

be descri bed wi.tidenBédr ascietéranined tax chepanyparjndrsectiogs, The whiaihing

Fig. 1 is a block diagramschematically showi ng an el ectrical arrangenent
of a converkd onalectiqsi bapAgapception freqyengyi selecting dezige farcsplsatishlini ng a
specific construction of a cEsi gl nci uged, in the pgger of Fj % 1,

Fig. 3 is a bl odIESEIYARE AResChSAtt SI8RISy NEREWE AgPHH 282 Afr PLefic e R fsTe ment

of a radi o pager ing the present invention; Fig. 4is a
fl owchart demnsf{rggigﬁc\g{é% specific operation of the enbodi nent; Fig. 5

is a vertical section gisod GASIRErddHdeUfed ihe t1RsERDANIRYn, ANfagio Fi O
6 is a bottomview of the casing showmn in Fig. 5.
pager capable of changing a reception frequency thereof has a .
15 printed circuit board on which a crystal oscillator constituting a
local oscillator is mounted, and a casing for accommodating the
printed circuit bo_ard and formed with a first opening for
allowing the crystal oscillator and printed circuit board to be
selectively connected or disconnected, and a second opening for

20 allowing the crystal oscillator to be selectively inserted into or

pulled out from the casing.

BRIEf‘ DESCRIPTION OF THE DRAWINGS
The above and other obiects, features and advantages of

25 the present invention will become more apparent from the
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* DESGRI PTI ON OF THE PREFERRED EMBODI MENT

To better

present invention, a brief reference will be nmade to a conventi onal
pager, shown in FIG 1. The conventional pager is of the type allow ng one

to

change the reception frequency by replacing a crystal

included in a local oscillation circuit and adjusting a pl

tuning circuits including an antenna tuning circuit.

oscil | at or
urality of

As shown, the p

under st and t he

radi o

ager

has an antenna tuning circuit 12 between ar4mtenna 10 and an RF (Radi o
Frequency) anplifier 14. The antenna tuning circuit 12 is so constructed

as to mnimze the

RF anplifier 14 delivers an output thereof to a bandpass
The output of the BPF 16 is applied to one input termnal

signal froma local oscillation circuit 20. The m xer 18
i nputs to produce drawings in which:

transm ssion | oss at a desired reception frequency. An

filter (BPF) 16.

of a m xer

18.

Applied to the ot hgowiyt d&aftedaldeSdriptif® ThXeh IHithS the! ‘l%bébm‘b%ﬁ”]ﬂéti on
CcO | Nes

e two

FIG. 1 is a block diagram schematically showing an

electrical arrangement of a conventional radio pager;

5 FIG. 2 is a vertical section showing a specific

construction of a casing included in the pager of FIG. 1;

- FIG. 3 is a block diagram schematically showing an

electrical arrangement of a radio pager embodying the present .

- invention;

10 FIG. 4 is a flowchart demonstrating a specific operation

of the embodiment;

FIG. 5 is a vertical section of a casing included in the

embodiment; and

FIG. 6 is a bottom view of the casing shown in FIG. 5.
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desired IF (Internedi ate Frequency) signal. A crystal oscillator 22 is
connected to the local oscillation circuit 20 via a socket 24 and is

repl aceable for inplenenting a desired reception frequency. The |IF signal
from the mxer 18 is fed to an IF anplifier 26 to be anplified thereby.
The resulting output of the IF anplifier 26 is routed through a BPF 28 to
a denodul ator 30. |In response, the demglul ator 30 denpdul ates the data
signal having been nodul ated and delivers the denodul ated data signal to
a decode controller 32. A nmenory 34 stores an address

H

- 6- assigned to the radio pager and is connected to the decode
controller 32. If an address included in the data signal fromthe
denodut ator 30 is identical with the address stored in the nenory 34, the

decode control |l er . 32 PESCRIRHION Qrt Tégn?IF"“”R%FB@ﬂB(PBIW\WQI erting section
36. In response, aler |ng :ﬁ% drives, a. oug eaker, 38, or a
light emtting di ode (LIHS% T40°% eré%aé}‘{' e RISEPIHFILVRE §§gera t¥Fthe call.
The menory. reference will be made to a conventional radio pager, shown in
FIG. 1. The conventional pager is of the type allowing one to
5 change the reception frequency by replacing a crystal oscillator
included in a local oscillation circuit and adjusting a plurality of
tuning circuits including an antenna tuning circuit. As shown,
the pager has an antenna tuning circuit 12 between ap antenna
10 and an RF (Radio Frequency) amplifier 14. The antenna
10 tuning circuit 12 is s0 constructed as to minimize the
transmission loss at a desired reception frequency. An RF
amplifier 14 delivers an output thereof to a2 bandpass filter
(BPF) 16. The output of the BPF 16 is applied to ome input
terminal of a mixer 18. Applied to the other input terminal of -
15 the mixer 18 is a local oscillation signal from a local oscillation
circuit 20. The mixer 18 combines the two inputs to produce a
desired IF (fntermediate Fx"equency) signal. A crystal oscillator
22 is connected to the local oscillation circuit 20 via a socket 24
and is replaceable for implementing a desired reception
20 frequency. The IF signal from the mixer 18 is fed to an IF
amplifier 26 to be amplified thereby. The resulting output of the
IF amplifier 26 is routed through a'BPF 283 to a demodulat_:or 30.
in response, the demodulator 30 demodulates the da.ta-signa.l
baving been modulated and delivers the;. demodulated data signal
25 to a decode controller 32. A memory 34 stores an address
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s 34.,stores, in addition to the address, information designating either of

the Ioudspeaker 38 and LED 40. -.. ~The conventional pager having the
above construction has to have the tuning frequency of the tuning circuit
12 changed in conformty to the frequency of a call signal. This is not

practicable without resorting to expert techniques and a jig for
:fadjustnent and, therefore, cannot be easi]y entrusted to a service conpany

i n. charge of t he pagi ng system as distingli shed froma manufacturer, as

di scussed earlier. FIG 2 shows a specific configuration of the

casing of a conventional radio pager. As shown, the casing 42

acconmpdates a printed circuit board 44 on which circuit part 46 and a

crystal oscillator 48 are nounted. The crystal oscillator 48 is affixed

to the printed gidighbd BPaghd 44dRy fpern@ndt e Ethfediad & edie @eesdd0 and
52 thereof soldered, .as at 54 and 56, to wirings provided on the circuit

board 44. Sincecéfieoflag@2. dfamaidrdssGachidedl irekind idued \sigialnfront the

powered by a coin type battery 58 which is renmovable through an eni ng

42a formed in demodulator 30 is identical with the address stored in tl?
memory 34, the decode controller 32 feeds am alert control

5 signal to an alerting section 36. In response, the alerting
section 36 drives a loudspeaker 38 or a light emitting diode
(LED) 40 to alert the user of the pager to the call. The memory
34 stores, in addition to thé address, information designating
either of the loudspeaker 38 and LED 40.

10 | The conventional pager having the above construction
has to have the tuning frequency of the tuning circuit 12 changed
in conformity to the frequency of a call signal. This is nét
practicable without resorting to expert techniques and a jig for
adjustment and, therefore, cannot be easily entrusted to a’

15 service company in charge of the paging system as distinguished
from a manufacturer, as discussed earlier.

'FIG. 2 shows a specific configuration of the casing of a
conventional radio pager. As shown, the casing 42
accommodates a printed circuit board 44 on which circuit part

20 46 .a.l_ld a crystal oscillator 48 are mounted. The crystal
oscillator 48 is affixed to the printed circuit board 44 by having
the terminal electrodes 50 and 52 thereof soldered, as at 54 and
56, to wirings provided on the circuit board 44. Since the pager
shown in FIG. 2 is relatively thin, it is powered by a coin type

25 battery 58 which is removable through an opening 42a formed in
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-7 the casing 42. Usually, the opening 42a is closed by a |lid 60. The
problemw th such a casing structure is that one cannot change the
reception frequency, i. e., crystal oscillator 48 without renoving the
whol e printed circuit board 44 fromthe casing 42 and then replacing the
crystal oscillator 48. Designing a casing which allows the printed circuit
board 44 to be easily renoved fromthe casing 42 or a casing having the
socket 24, FIG 1, is difficult to design, as also stated previously. It
is, therefore, necessary to performa substantial nunber of steps in the
event of replacing the crystal oscillator 48. Referring to FIG 3,
a radi o pager enbodying the present invention is shown and has an antenna
tuning circuit 72 between an antenna 70 and an RF anplifier 74. The
tuning circuit the esgsinade2.upUstialyf rthenepeningas24d ds cl€sedc bpagilides.
Cerr]-Cerr], transistors Tr[err]-Tr[err], and resistors Rlerr]-Rerr] and
constructed to I:anozéemhmth aﬁ\@iﬁ 8s p@ﬁnsogsrwuae desthagd oneceptiain

frequency. The reS|sto R%err rr play the role of bias resistors

for applying a c"Eprféor’cr P9PERSY-s Frg er rqryPEFlerasrilirden f8r
LR, S b TRl e A PP TS 0
5 casing 42 and then replacing the crystal oscillator 48. Designing
a casing which allows the printed circuit board 44 to be easily
removed from the casing 42 or a casing having the socket 24,
FIG. 1, is difficult to design, as also stated previously. It is,
therefore, necessary to perform a substantial number of steps in
10 the event of replacing the crystal oscillator 48.
Referring to FIG. 3, a radio pager embodying the
present invention is shown and has an antenna tuning circuit 72
between an antenna 70 and an RF amplifier 74. The tuning
circuit 72 is made up of a trimmer capacitor TC, capacitors"
15 C,~Cs, transistors Tr,;-Tr;, and resistors R,-Rs and constructéd
to minimize the transmission loss at a desired reception
frequeﬁcy. The resistors R;-Res play the role of bias resistors
for applying a voltage which the transistors Tr,-Tr; need for
switching operations. An RF amplifier 74 delivers an output
20 thereof to a BPF 76. The BPF 76 is implemented as a SAW filter
and limits the frequency band of about +3 to =5 megahertz of
reception frequency. The output of the BPF 76 is applied to one
input terminal of a mixer 78. The mixer 78 receives a local
oscillation signal from a local oscillation circuit 80 at the other

25 input terminal thereof. A crystal oscillator 82 is connected to

- This Sheet Has Been R

e



s and-linmts the frequency band of about 3 to 5 megahertz of reception
frequency. The output of the BPF 76 is applied to one input termnal of a
m xer 78. The m xer 78 receives a local oscillation signal froma | ocal
oscillation circuit 80 at the other input termnal thereof. A crystal
oscillator 82 is connected to the |l ocal oscillation circuit
80 via a socket 84 and is replaceable qh]nplenent a desired reception
frequency. " An IF signal fromthe xer 7873 fed to an IF anplifier

86. The anplified IF signal fromthe IF anplifier 86 is routed through a
BPF 88 to a denodul ator 90. In response, the denodul ator 90 denodul ates
the data signal having been nodul ated and delivers the resulting data
signal to a decode controller 92. A menory 94 is connected to the
decode cont r ol ther 1821 asdilitiore cirmnitadolreasa axrken®d hadtibarepdgaiabld f an
address included in the data signal fromthe denpdul ator 90 is

to implement a desired reception frequency.

An IF signal from the mixer 78 is fed to an IF amplifier

86. The amplified IF signal from the IF amplifier 86 is routed

through a BPF 88 to a demodulator 90. In respouse, the

demodulator 90 demodulates the data signal having been

modulated and delivers the resulting data signal to a decode

controller 82. A memory 94 is connected to the decode

controller 92 and stores an address assigned to the pager. If an

address included in the data signal from the demodulator 90 is

identical with the address stored in the memory 94, the decode

controller 82 feeds an alert control signal to an alerting section

96. On receiving the alert control signal, the alerting section 96

drives a loudspeaker 98 or an LED 100 to alert the user to the -

cali. The memory 94 stores, in addition to the address assigned

to the pager, information designating either of the loudspeaker

98 and LED 100 and inf<-).r'ma.':ion representaltive of reception

frequencies. Control signal lines L,-L; extend from the decode

controller 92 to the basis of the transistors Tr,-Trs,

respectively. At least whem a power switch, not shown,

provided on the pager is turned on, the decode controller 92

reads the reception frequency information out of the memory 94

and changes the logical level of one of the control signal lines

L,-L; matching the reception frequency to a high level

A specific operation of the embodiment will be described
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. ldentical with the address stored in the nenory 94, the decode controller
92 feeds an alert control signal to an alerting section 96. On receiving
the alert control signal, the alerting section 96 drives a | oudspeaker 98
or an LED 100 to alert the user to the call. The nenory 94 stores, in
addition to the address assigned to the pager, information designating
either of the | oudspeaker 98 and LED 100 and information representative of
reception frequencies. Control signal li+fes L[{err]-L[err] extend fromthe
decode controller 92 to the basis of the transistors Tr[err]-Tr[err],
respectively. At |east when a power switch, not shown, provided on the
pager is turned on, the decode controller 92 reads the reception frequency
i nformati on out of the nenory 94 and changes the Iogical | evel of one of

the control sionglel |febendsl &l e LLe Bnd PLGRHIG IS LECPRUAM Jisayency to

a. high level spec i'Copération
descri bed written to"#d) i GhEL £ teordehEndt by TREsdrSE&P bR AT fIency

information is
charge of the paging system. In FIG. 4, as the power switch of

the pager is turned on (step S1), the decode controller 92 reads
5 the reception frequency information 6ut of the memory 94 (S2)
and then changes the logical level of one of the control signal
lines L;-L; matching the information to a high level (S3). As a
result, one of the transistors Tr,-Trs; connected t0 the high level
control line is rendered conducfive (S4). Therefore, one of the
10 capacitors C,-C; connected to the transistor having been turned
on is connected in parailel to the trimmer capacitor TC (S5). In
Such an arrangement, only if the capacitors Ci-C; are each
provided with a particular capacitance which minimizes the
transmission 1oss at a particular reception frequency band (S6),
15 the reception frequency can be readily changed without reso_rting
to any fine adjustment.
| if desired, the decode controller 92 may be so
constructed as to read the information out of the memory 94
periodically since the information is susceptible to static
20 electricity and other similar disturbances.
FIGS. 5 and 6 show a specific structure of a casing which
accommodate the circuitry described above with reference to
FIG. 3. As shown, the casing 102 accommodates a printed
circuit board 104 therein on which the crystal oscillator 82 and

25 circuit part 106 are mounted. The crystal oscillator 82 is
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witten to the nenory 94 beforehand by a service conpany in charge of the
pagi ng system In FIG 4, as the power switch of the pager is turned on
(step S1), the decode controller 92 reads the reception frequency

i nformati on out of the nenmory 94 (S2) and then changes the |ogical |evel

of one of the control signal Iines L[err]-L[err] matching the information
to a high-level (S3). As a result, one of the transistors Tr[err]-Tr[err]
connected to the high level - control |inedjg-rendered conductive (S4).

Therefore, one of the capacitors CJerr]-Clerr] connected to the transistor
havi ng been turned on is connected in parallel to the trimrer capacitor TC
(S5). In such an arrangenent, only if the capacitors (err]-Clerr] are
each provided with a part i cul ar capacitance which mnim zes t he

transm ssion | oss at particul ar reception frequency band, (S6), .the

reception f requené?‘%%fh tBeaIF‘ééd‘thylcéH&rfﬁ@dleﬁﬁdhéﬁtt PeEBPf‘?%glrcﬁléﬁ Bﬁ?r‘il ne

d f d | |
2ojngtsﬁ Hg'?ted as tolpéalj stpﬁg’ 1°ﬁ'ﬁ3r nﬁ%ﬂagﬁfecgﬁoq%g?%orﬂ 1@4 pb%?r’mdﬁﬂl Q4| y
since the informay og;des o?%ﬁ%e%yég‘-!.legécqngio th% fa%lu?gt c#x;é/m@ri:%a?- hega

sim |l ar disturbances. I € struc ure” of a
casi ng which accgméehheagla&cm ¥ dqqer | P@Qe?ﬁ@f{ﬁs"‘dﬁé‘ 415 anenee tO

" FIG 3. As shown,*the casing 102 accommodates a printed

5 the circuit board 104 which are implemented as through holes.
The circuit board 104 fs affixed to the inner periphery of the
casing 102. The casing 102 is formed with a first opening 102a
in alignment with a opening 104a formed in the circuit board
104, To attach or detach the crystal oscillator 82, a soldering
10 iron may be inserted into the casing 102. In the 111ustra.t1ve
embodiment, a coin type battery 120 is inserted into or removed
from a battery chamber 122 formed in the casing 102 through a
second opening 102b also fonneq‘ in the casing 102, A lid 124
usually closes the second opening 102b. The printed circuit
15 board 104 partly extends into the battery chamber 122. The
crystal oscillator 82 is mounted on the part of t};e circuit board
104 which is located in the battery chamber 122. Therefore, the
crystal oscillator 82 can be inserted into or removed from the
casing 102 by way of the battery chamber 122 and second

20 opening 10626.
The crystal osciliator 82 is replaced with another to
change the reception frequency of the pager, as follows. First,
a soldering iron is inserted into the casing 10'2 through the first
opening 102a to mélt the solder 116 and 118 to thereby

25 disconnect the crystal oscillator 82 from the printed circuit board
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» cireuit board 104 therein on which the crystal oscillator 82 and circuit
part 106 are nounted. The crystal oscillator 82 is af fi xed
to and electrically connected to the printed circuit board 104.
Specifically, termnal -electrodes 112 and 114 provided on the side of the
crystal oscillator 82 facing the circuit board 104 are soldered, as at 116
and 118, to termnals 108 and 110 of the circuit board 104 which are
i npl enented as through holes. The circuit board 104 is affixed to the
i nner periphery of the casing 102. The~thsing 102 is fornmed with a first
opening 102a in alignment with a opening 104a formed in the circuit board
104. To attach or detach the crystal oscillator 82, a soldering iron may
be inserted into the casing 102. In the illustrative enbodinent, a coin
type battery 120 is inserted into or renmoved froma battery chanber 122

f or med '1 th hi Iqaga nsm@@ ttheauon 22 i$ e RPN IpAY agglzh@'é&tw 8¢ in the
casi ng |
from the casing 102 via the second opening 102b. Thereafter,

the crystal oscillator. 82 having been disconnected from the
circuit board 104 is removed from the casing 102.

5 Slubsequently, a substitute crystal oscillé.tor 82 and the battery
126 are sequentially inserted into the battery chamber 122 in this
order through the second opening 102b. After the opening 102b
has been closed by the lid 124, a soldering iron is again inserted
into the casing 102 through the first opening 102a to meit the

10 solder ]:16 and 118. As a result, the substitute crystal
oscillator 82 is electrically connected to the circuit board 1.04. A
logotype label, for example, may be adhered to the outer
periphery of the casing 102 around the first opening 1ﬁ2a to
close it except when replacexﬁent is needed.

15 In summary, it will be seen that the present invention
provides a radio pager having a simple design and capable of
readily changing the reception frequency thereof without
aggravating current consumption. T

Various modifications will become possible for those

20 skilled in the art after receiving the teachings of the present

disclosure without departing from the scope thereof.
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- usually closes the second opening 102b. The printed circuit board 104
partly extends into the battery chanber 122. The crystal oscillator 82 is -
nmounted on the part of the circuit board 104 which is located in the
battery chanber 122. Therefore, the crystal oscillator 82 can be inserted
into or renoved fromthe casing 102 by way of the battery chamber 122 and
. second opening 102b. ' The crystal oscillator 82 is replaced with

another to change the reception frequeney2ef the pagefhisShaet lageflr st
a soldering iron is inserted into the casing 102 _througg H | Hpenl ng
102a to nmelt the solder 116 and 118 to thereby disconn I

104.

oscillator 82 fromthe printed circuit board Then, the
lid 124 is renoved to pull out the battery 120 fromthe casing 10.2 via
t he second opening 102b. Thereafter, the ¢rystal oscillator 82 having
been di sconnected fromthe circuit board®a®S is renoved from the

casing 102'1 1. A radio pager capable of changing a reception

frequency thereof, comprising:
a receiving section for receiving a call signal having a
predetermined frequency'and including a modulated idenfification

5 code;

a demodulator for demodulating said call signal to
reproduce said identification code; o

a memory storing an identification code assigned to said
radio pager and reception frequency information;

10 a comparing section for comparing said identification
code demodulated by said demodulator wii:h said identiffcation
code stored in said memory; and

an alerting section for alerting a user of said r_adio pager
to a call if said identification codes are identical as determined

15 by said comparing section;

~ said receiving section corﬁprising reception frequency
selecting means for selectively receiving one of call signals
having a plurality of predetermined frequencies. .

1 2. A radio pager as claimed in claim 1, wherein said
reception frequency selecting means comprises:

a local oscillation circuit driven by a replaceable crystal
oscillator;

5 an antenna tuning circuit capable of changing a tuning

frequency in conformity to the reception frequency; and

JIT I



Subpsequently, a substitute crystal oscillator 82 and the battery 120 are
sequentially inserted into the battery chanber 122 in this order through

t he second opening 102b. After the opening 102b has been closed by the lid
124, a soldering iron is again inserted into the casing 102 through the
first opening 102a to nmelt the solder 116 and 118. As a result, the
substitute-crystal osciliator 82 is el eeii3~cally connected to the circuit
board 104. A | ogotype |abel, for exanple, my be adhered to the outer

peri phery of the casing 102 around the first opening 102a to close it
except when repl acenent is needed. In summary, it will be seen that
the present invention provides a radi o pager having a sinple design and

capabl e of readily changj t he reception _frequency ereof without
aggravating current cor?Sthqu requency °\95‘FT‘§US°‘FP‘6§H P%rat F%‘r’%‘nﬁn Isla‘"i)ecorre
possi bl e for tho &ﬂg} Lﬁﬁngn Hﬁn?r&%athgﬁﬁée%ﬁévkﬂgﬁ§$eﬁ%ﬁﬂgﬂé?g§nOf t he
pr esent dlsclosure ep ihg Tromthe scope

- 12- The ghRirmFityetd Nsaf the stV FRLiitofr GndS 4RbLAME to said

10 reception frequency information stored in said memory.

1 3. A radio pager as claimed in claim 2, further
comprising a casing accommodating a printed circuit board for
mounting said crystal oscillaLtor.

1 4. A radio pager as claimed in claim 3, wherein said
casing comprises a first opening for selectively connecting or
disconnecting said crystal oscillator and said printed circuit
board, and a second opening for allowing said crystal osciilator

5 to be selectively inserted into or pulled out of said casing.

1 5. A radio pager as claimed in claim 4, wherein said
second oOpening alsb allows a battery to be selectively inserted -
into or pulled out from said casing.

1 6. A radio pager as claimed in claim 4 or 5, wherein said
first opening is 1oéated to face terminal electrodes of said crystal
oscillator which are soldered to said printed circuit board,
allowing a soldering iron to be inserted into said casing as far as

5 said terminal electrodes.

1 7. A radio pager capable of changing a reception
frequency thereof, comprising:

a printed circuit bard on which a crystal..oscillator
constituting a local oscillator is mouﬁted; and

5 a casing for accommodating said printed circuit board

||II||I| |l|||| IIllI IlIlI ll lll|



1. * A radio pager conprising: a receiving section for
receiving a call signal having a predeterm ned frequency and including a
modul at ed i-dentification code, said receiving section conprising reception
~frequency sel ecting neans for selectively receiving one of call signals
having a plurality of predeterm ned frequencies, said reception frequency
sel ecting neans conprising a local oscillation circuit driven by a

repl aceabl e crystal oscillator; -14-denodul at or section for
denodul ating said call signal to reproduce said identification code;

a nmenory section storing an identification code assigned to said radio
pager; a conparing section for conparing said identification
code denodul ated by sai d denpdul ator section with said identification code
stored in said nenor ectipn; rtin% section, for alerting

. . |
a user of said paddt® 1P ¢ !?"fihf aSa_f’BSti a%%etanrq?gcgf)f'oﬁ' OFdRE gl i eattrlcal
as determ ned by sal ?Paa[dd‘gs%iﬁ‘:t%@{ﬂéedangrc it board, to® §&S'sBRctively
T FeSSEY FWat or

acconmodating a pri _nﬁleag:?’m rcurt boar or nounting said crystal
sai d casing conpricynRgced lorSHisePERed 8d,l Odnd €4 esddonal ¥peRMZeshi i ing
di sconnecting said crystal oscillator fromsaid printed circuit boaréll and a

second openi ng f orsaad lcpwktg crilthtor totlhd seketiveRt fisdrtedtmtbede Phulneg! dut

inserted into or pulled out of said casing. 2. A radi o pager as
claimed in cl&i m fromhsaidi ecasim&.d second opening also allows a battery to be
selectively inserted into or pulled out of said casing. 3. A radio

pager as claihed in claif 22 13HPeP#B8YaRs flaimedoprrlaimi % | Bhexrsil $ajdf ace
term nal el ectrodes of said cr st%l (%sgg | | at or vvh{ 0{1 are sol dered to said
printed circuit bggﬁgﬁ%ﬁnﬂwﬁé"% SO BACRFer Fohat 668 odss &t 3ddi Srvstadai d
casing as far as salh Ll Midln SLECUNEESa to satu prfhedTiR RAIY, 25
claimed in claiml1, erein sard nenory secti ort T ir PREF S8t STES receaﬁ fon

frequency infor matiRRking a soRleringPiroddi bRAHSEr R kiR chBinG 24 T é as
wherein said reception selecting neans further conprises an antenna, an

antenna tuni n§ ci s&aid terc@ipabletecofodesangi ng a tuning frequency in conformty
to the reception frequency and a tuning frequency control circuit to
control said hntenna tufi mgradibcpdger taa chaAang® ihhelainn by §,r eqberety said
conformty to said crystal oscillator frequency and said reception
frequency i nfor matSPeRRd opening also mljows & Ragéer % (s baniqleativelysinsertedn

descri bed and as shown 'prlxlllcze'dgésdt Ff-oEnosé?idOEastiHE. acconpanyi ng dr awi ngs.

1 10. A radio pager as claimed in any of claims 7 to 9, wherein said -
first opening is located to face terminé.l electrodes of said crystal
oscillator which are soldered to said printed circuit board,
allowing a soldering iron to be inserted into said casing as far as

5 said terminal electrodes.
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