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BACKGROUND OF THE INVENTION

The presént invention relates to_a terminal unit of a mobile
communication s&stem. and, more ha.rticularly. to a terminal
unit of the type having a vibrating device for alerting the user to
an incoming call. |

A mobile communication. s:fstem extensively used today
includes a radio pager, portable radio telephome, cordless
telephone or similar terminal unit. It has been customary with
such a terminal unit to alert the user to an incoming call by an
alert tone which is generated by a speaker. or similar sounder
installed in .the unit. A current trend, however, is toward the
replacement of the sounder ‘with a iibr#ﬁns' device such as a
miniature motor in order to avoid the alert tone which is simply
an annoyance to persons around the user. The vibratihz device
is associated with the terminal unit in Such a manner as to
vibrate and thereby inform the user of the afriva.l of a call. If
the casing of the termimal unit is great enough to accommodate
the vibrating device, the la.tter is accommodated in the former.
If otherwise, the vibrating device is accommodated in an adapter

which is comnected to the casing of the terminal unit. The

The -2- problemwth the vibrating device incorporated



that the vibration cannot be surely Inparted to the user due to the size of
the casing, often failing to alert the user to an incomng call. Likew se,

the vibrator housed in the adapter is 5 not satisfactory since the

vi bration thereof cannot be sufficientlyzlnparted to the user depending on

the size of the adapter. In the light of"this, the vibrator may be nounted

on the outer periphery of the casing or that of the adapter to transmt the
vi bration thereof directly to the user. Although this kind of 10 schens

may successfully alert the user by vibration and pronote easy mounting and

di smounting of the vibrator, it increases the overall dinensions of the’

term nal uni tprobibi WithrthetvibPibg! dbvice incorpdrated! h?r&feoli:ﬁsﬁﬁ q9] ect
e

of the present invention to provide a termnal unit of a nob

comuni cat i orthatstimvibr&tioaUcfhiot 'Hsusely dmparted &) the dser ldud €6 t O
the user even when the unit has a relatively |arge casing, thereby

i nform ng thahessizefof the apsitg.onoftena fadlingitohatért! ahe. usér to amt is
anot her object of the present invention to provide a generally inproved

term nal unitinebneingoballe doikewise,atthen vibrdton hdousedbinli thenadepiter lis
descri bed below of a termnal unit of a nobile comunication system having
a vi bratBng duot satisfactddy shicer theyibrationctharieof mannotvbesufficiently an
i ncom ng call by vi bration, a vibration source included in the vibrating
device is imparted to the user depending on the size of the adapter. In
the light of this, the vibrator may be mounted on the outer
periphery of the casing or that of the adapter to transmit the
vibration thereof directly to the user. Although this kind of ~/
10 scheme may successfully alert the user by vibration and promote
easy mounting and dismounting of the vibrator, it increases the

overall dimensions of the terminal unit.

SUMMARY OF THE INVENTION

15 It is therefore an object of the present invention to provide a
terminal unit of a mobile communication -system which surely
imparts the vibration of a vibrator to the user even when the
unit has a relatively large casing, thereby informing the user of
the reception of a call without fail.

20 It is another object of the present invention to provide a
generally improved terminal unit of a mobile communication
system.

An embodiment will be described below of a terminal unit
of a mobile communication system having a vibrating device for

25  alerting the user of the terminal unit to an incoming call by



nmounted on’a single menber, of the terminal unit which is positioned, when
the termnal unit is put on a part of the user's body, closest to that part
of the user's body. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS The above and ot her
obj ects, 'features and advantages of the present invention will becone nore
apparent fromthe follow ng detailed dQ§§£iption taken with the
acconpanyi ng drawi ngs in 10 which: Figi 1 is an external perspective view
oﬁ;g prior art termnal unit of the type using a vibrating device; Fig. 2
is an external perspective view of a terminal unit with a vibrating device
enbodyi ng the present invention; 15 Fig. 3 is an expl oded perspective
view of the vibrating device and a fixing nenber included in the
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To better understand the preséent invention, a brief reference -4
body, closest to that part of the user's body.

BRIEF DESCRIPTION OF THE DRAWINGS

The abové and other objects, features and advantages of the
present invention will become more apparent from the following
detailed description taken with the accompanying drawings in

10 which:

Fig. 1 is an external perspective view of a prior art terminal
unit of the tyﬁe using a vibrating device; .

Fig. 2 is an external perspective view of a terminal unit with
a vibrating device embodying the present invention;

15 Fig. 3 is an exploded perspective view of the vibrating device
and a fixing member inciuded in the illustrative embodiment;

Fig. 4 is a.-ffa.gmentary section showing a vibration source
of the vibrating device of the embodiment which is mounted on
the fixing; and | |

20 Fig. 5 is an external perspective view of the body of the
terminal unit to which the fixing member carrying the vibrating

device therewith is fixed. ..

DESCRIPTION OF THE PREFERRED EMBODIMENT

25 To better understand the present invention, a brief reference



will be made to a conventional termnal unit of a nobile conmunication )
system of the type using a vibrating device, showmn in Fig. 1. As shown, the
terminal unit, generally 10, has a body 12, a belt clip or simlar fixing
menber 14 hinged to 5 the outer periphgry of the casing 12, and a-

-~

vi brating device inplenmented wwth a mniature notor 16 and acconmodated in
the body 12. When the unit body 12 is too small to accommpdate such a i,
vi brating device therein, an adapter 18 accommpdating a miniature notor |6a
therein is connected to the casing 12 in a 10 direction indicated by an™
arrow Ain the figure. Wen the termnal unit 10 receives a call froma

remote stati ot i "Rale 1 | ACUGHVebitRshdl tePRaitllt vAYof 2a0 mbBRe ™! OF

16a incorporated in the adapter 18 Is caused to vibrate to informthe user

of the unit 1G@oMmbufRatinePiysten®’ of Neh€atype Thsing W DRfHrating dbtite! Ni S
configuration is that the unit body 12 accommodating the notor 16 or the

adapter 18 acshowmaiin nBig.hel.nDAE showmazheutérmirtdlz anit)aigeneeallyb1of i on
often fails to reach the user,” as discussed earlier. Referring to Fig.

2, a term nhhsumitiody 12, aobelteclilh or simmilanifisingomemberb4 kinged to t he
present invention is shown and generally designated by the reference
nureral 0. the soeter, neriphenyriofalthencasing HB, candds Fibrating| devicep or
simlar fixing nmenber 24 rotatably nounted on the outer periphery of the
body 22, and implementes withraminjature motos 1o mndaccommedased injtheng
menber 24. The vibrating device 26 includes a mniature
body 12. hen the unit body 12 is too small to accommodate
such a vibrating device therein, an adapter 18 accommodating a
miniature motor 16a therein is connected to the casing 12 in a o’
10 direction indicated by an arrow A in the figure. When the
terminal unit 10 receives a call from a remote station, the motor
16 incorporated in the unit body 12 or the motor 1l6ea
incorporated in the adapter 18 is caused to vibrate to inform the
user of the unit 10 of the reception of the call. The drawback
15 with this configuration is that the unit body 12 accommodating
the motor 16 or the adapter 18 accommoating the motor 16a has
such a size that the vibration often fails to reach the user, as
discussed earlier.
Referring to Fig. 2, a terminal unit of a mobile
20 communication system embodying the present invention is shown
and generally designated by the reference numeral 20. As
shown, the terminal unit 20 has a body 22, a belt clip or similar
fixing member 24 rotatably mounted on the outer periphery of
the body 22, and a soundless vibrating device 26 mounted on the

25 fixing member 24. The vibrating device 26 includes a miniature



nmotor, for exanmple, and alerts the user to an inconing call by vibration in
pl ace of sound. Fig. 3 shows in an expl oded perspective view the fixing
menber 24 renoved fromthe-unit body 22, and the vibrating device 26. The
vi brating device 26 5 is made up of a mniature notor, piezoelectric

el ement, electromagnetic vibrating element or simlar vibration source 28,
termnals 30a and 30b i nplenmented with Teaf springs, and a connector 32
iﬁLprconnecting the vibration source 28 and term nals 30a and 30b. The
fixing nmenber 24 has a flat body 10 34 having a predeterm ned thickness
and constituting a belt clip. A pair of hinges 36 and 38 protrude from one
of opposite major surfaces of the clip body 34 and have respectively

through hol afio8®f F0¢ eXemiplé, 'AfFialeits théiusetOto Bﬁpq_ﬁéeﬁuﬂ% afl byt are .
formed in that surface of the clip body 34 where the hinges 36 15 and 38

are provi dedribrdtion dne3aace 48f aB0und.  eFig.ve3t lxhowsInirt&n exploddde
vi brating device 26 and. the vibration source 28, respectively. A

proj ection 4ferspectiest eiwye the fixiag tember p2Rodgmdivedo fromm thes pade
between the clip body 34 and the unit body 12, so that the user's belt may

be passed t eody BhugindGhe witrmating dewice 128. uThe fibratingitdevice 126 bel t .
The recesses 42 and 44 may be replaced with openings forned throughout the
clip bofly 34s /madet wpvarf 48 pméniatese t motomnepieroedéctaicl elemeitt,on
source 28 fromslipping out of the recesses 42 and 44, respectively.
Speci fi cal | yeleckroghagnetie vibpatigg elemensver similaxsvitgationpseunge 28a and
50b and notches 52a and 52b. The openi ngs '
terminals 30a and 30b implemented with leaf springs, and a
connector 32 interconnecting the vibration sourée 28 and
terminals 30a and 30b. The fixing member 24 has a flat body
10 34 baving a predetermined thickness and constituting a belt clip.
A pair of hinges 36 and 38 protrude from one of opposite major
surfaces of the clip body 34 and have respectively through holes
36a and 38a for receiving a pin 40. Recesses 42 and 44 are
formed in that surface of the clip body 34 where the hinges 36
15 and 38 are provided. The recesses 42 and 44 receive the
connector 32 of the vibrating device 26 and the vibration source
28, respectively. A projection 46 also extends out from the clip -
s body 34 to form a space between the clip body 34 and the unit
body 12, so that the user's beit may be passed therethrough
20 when the terminal unit 20 is put on the belt. The recesses 42
and 44 may be replaced with openings formed throughout the
clip body 34. A flat cover 48 prevents the connector 32 and
vibration source 28 from slipping out of the recesses 42 and 44,
respectively. Specifically, as shown in Fig. 3, the cover 48 has

25  openings 50a and 50b and notches 52a and 52b. The openings



-6- 50a and 50b allow the term nals 30a and 30b of the vibrating device 26
to protrude therethrough into contact wwth an electric circuit provided on
the casing 12. The notches 52a and 52b receive respectively the hinges 36
and 38 extending out fromthe 5 clip hgdy 34. Fig. 4 shows the vibrating
device 26, particularly the vibration source 28 thereof, which is fixed in
pl ace by the cover 48. Referring to Fig. 5, the body 12 of the term nal
unit 20 has a casing 12a on which the fixing menber 24 with the vibrating, .,
10 device 26 is nounted. A pair of hinges 54 and 56 are provided on one ™
of opposite major surfaces of the casing 12a and have respectively through
hol es 54a and5@faafidr50hcallomndhehterminads. 3 Gonardt30b of rthien zileratfmg and
58b are positioned on the sanme surface of the casing 12a as the hinges 54
and 56. The |device526 tpmprogeude therethrauglsintacondadt ofithhanvelectttic ng
device 26 protruding through the openings 50a and 50b of the cover 48 are
respectivel y ¢igruiti pregided on the tcasin®nhect i Thet sotches S23sand S HBh,
wher eby the vibration source 28 is electrically connected to the electric
circuit incorfRReiveTespectively,the hinges 36 and 38 extending outifrem the
hi nges 36, 38,.54 apd_b56 ve heen aligned,, the pin 40 iig inserted into the
hol es 363, 3gglip %34 5688y s t#éoﬁFrfg'@sYi%tépé) ige 2§hepFF§GFHHfA¥nber
or belt clip 24 lgaded with the \jhrati deyvi ce,26.is, hinged tqQ t unit
body 1. 1 1" ofits paRratiRt,soures A, thRte . Tlleh" i dized Jn"Bikee by the
cover 48.
Referring to Fig. 5, the body 12 of the terminal unit 20 has
a casing 12a on which the fixing member 24 with the vibrating ]
10 device 26 is mounted. A pair of hinges 54 and 56 are provided
on one of opposite major surfaces of the casing 12a and have
respectively through holes 54a and 56a for receiving the pin 40.
Connecting terminals 58a and 58b are positioned on the same
surface of the casing 12a as the hinges 54 and 56. The leaf
15 springs or terminals 30a and 30b of the vibrating device 26
protruding through the openings 50a and 50b of the cover 48 are
respectively held in contact with the connecting terminals 58a
and 58b, whereby the vibration source 28 is electrically
connected to the electric circuit incorporated in the unit body 12.
20 In assembly, after the hinges 36, 38, 54 and 56 have been
aligned, the pin 40 is inserted into the holes 36a, 38a, 542 and
56a of the hinges. As a result, the fixing member or belt clip 24
loaded with the vibrating device 26 is hinged to the unit body
12. If desired, an arrangement may be made such that the

25 terminals 30a and 30b resiliently bias the fixing member 24



25 term'nals 30a and 30b resiliently bias the fixing menber 24 -7-
"countercl ockwi se about the pin 40, as indicated by an arrow B. In sunmmary,
in the illustrative enbodinent, a vibrating source constituting a vibrating
device i5 received in a recess forned i'n the body of a flat belt clip.
Moreover, the clip body 5 is thin enough to surely inpart the vibration
of the vibration source to the user who wears the termnal unit.
Sﬁgpifically, since the vibration source is nounted on a particul ar nmemnber
of"the termnal unit which is positioned closest to the user's body, the
vibration is surely transmtted to the user's body with no 10 regard to
the size of the unit body. In this sense, the partipul ar nenber nentioned
above is not todhterdidckwite dedtt ¢he Pinhid,h assimiioatet! byoahiarriowe B.er mi nal
unit to the user'a belt. Various nodifications will beconme apparent to
t hose skilled i nIhhaunimaalyl erinr ¢hei Wlwstrabive eambodiment, t ae vibrsidng
di scl osure 15 w t hout departing fromthe scope of the invention, as
defined in thsoapgensbastituting gi vibratiggr devicee is oredeived i in.a rece8s * C
L M S * CLAIM '

" formed in the body of a flat belt clip. Moreover, the clip body

5 is thin enough to surely impart the vibration of the vibration
source to the user who wears the terminal unit. Specifically,
since the vibration source is mounted on a particular member of
the terminal unit which is positioned closest to the user's body,
the vibration is surely transmitted to the user's body with no

10 regard to the size of the unit body. —I-a-tlns-sense.—tho—p&ﬂnem

Various modifications will become apparent to those skilled

in the art after receiving the teachings of the present disclosure
15 without departing from the scope .of the invention, as defined

in the appended claims given a purposive construction.
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1. A terminal unit of a nobile comunication system “thé terhminal’ unit
havi ng vibrating neans for alerting a user of the termnal unit to an
incomng call by feeling the vibration of the vibrating nmeans, in which a -
source of the vibration to be felt is-arranged on a single nenber of the
term nal unit for nounting on a belt clip by which the unit may be attached
to a user's belt, the belt clip having a flat body" mhlch“r5“pr0v1ded wth
means for retalnlng the source of the virbBation to

position that when the user wears the term nal uni t”lm @E&
vibration is close to the user's body. 2. Aterm canit as ¢l

claim1, in which the belt clip further includes a connector retaining
portion provided on one major surface SRAIMS f|at body of the belt clip for
retaining a connector which is included in the vibrating neans for
connecting the vibration source to an electric circuit of the term nal

it. 3. A L, nal I I whi ch th b
Sour ce T etal ni ng feans ARG Aomie It TS Z%Fg'ﬁr}m‘f%hcéaiﬂvl nc udes a
recess for Tgogkeinordy 333RANCLNC sl ie JIRLALLOD Aoigeeand the

connect or espeétivel rmona aim3, in
whi ch alerting a user of the terminal unit to an incoming call

by feeling the vibration of the vibrating means, in which
a source of the vibration to be felt is arranged on a

belt

clip by which the unit may be attached to a user’s belt,
the belt clip having a flat body which is provided with
means for retaining the source of the vibration to be
felt in such a position that when the user wears the
terminal unit the source of the vibration is close to the
user’s body.

2. A terminal unit as claimed in claim 1, in which
the belt clip further includes a connector retaining
portion provided on one major surface of the flat body of
the belt clip for retaining a connector which is included -
in the vibrating means for connecting the vibration
source to an electric circuit of the terminal unit.

3. A terminal unit as claimed in claim 2, in which
the vibration source retaining means and the connector
retaining portion each includes a recess for receiving an

associated one of the vibration source and the connector



thé belt clip further includes a cover for retaining the vifyatjon sourte ‘3
and the connector in their respective recesses. 5. A termrfal unit'as ° °-
clainmed in claim4, in which the cover includes openings through which
terminals in the formof |eaf springs are passed to nake contact—with
connecting termnals provided on a casing of the ternmij LWt wher eby t he
vi bration source is connected to the electric circuit IWI’,’WHH"#’I!{"MI’Fm t
vi g the connector. 6. A termnal unit ag clainmed in ¢larmu, sy h the
7

vi bFati on source of said vibrating means is a miniature notor.
termnal as claimed in claim1, in which the vibration source of the

vibrating nmeans is a piezoelectric elenent. 8. Atermnal as clainmed in
claimi1, in whfgg?%g@iyép§gtion source of the vibrating nmeans is an
el ectromagnetic vibrating el ement. 9. Aterminal unit as clainmed in claim

1 substantially asgdeschi pgemfiRa® nitt Bsr 8181 RREE iROchaGR 37 4% SrffcH he
acconpanyi ng draw ngs.
the belt clip further includes a cover for retaining the
vibration source and the connector in their respective
recesses.

5. A terminal unit as claimed in claim 4, in which
the cover includes openings through which terminals in
the form of leaf springs are passed to make contact with
connecting terminals provided on a casing of the terminal
unit, whereby the vibration source is connected to the
electric circuit of the terminal unit via the connector.

6. A terminal unit as claimed in claim 1, in which
the vibratipn éource of said vibrating means is a
miniature motor. |

7. A terminal as claimed in claim 1, in which the
vibration source of the vibrating means is a
piezoelectric element.

- 8. A terminal as claimed in claim 1, in which the
vibration source of the vibrating means is an
electromagnetic vibrating element.

9. A terminal unit as claimed in claim 1

substantially as described herein with reference to Figs.

2 to 5 of the accompanying drawings.




