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ATTACHVENT STRUCTURE OF A CASE 1 BACKGROUND OF THE

I NVENTI ON 1. Field of the Invention The present invention
relates to an antenna structureln n | ectrically
connected to a circuit bdSENN mqfl%%%ﬁﬁﬁ#a& @cgﬁ"ment section is
inserted into an antenna attachnent hole provided in a case.

Furthernore, this invention_rel ates t h N tructure wherein an
outside 10 antenna is swi t ch- ERERERGUND *0% &g wﬁlﬁoard when a coaxi al

connector is insertegield of .-the IDveatiohi on of the Related Art

One exanpl e of an ant nna, which Is secure cted to the
outsi de of % case of IReHRAFIAY PREREIRN reg Eéﬁvﬁ‘? fg a’égerﬁ‘%ﬁgﬁuf’ﬁuﬁﬁtléhna
The snap-in anwhiBR &8 &etenred 1byebe¢1ng:.callyl esahéetied oo aapisottbrisoard
attachnment hol eHEr ovided.in the,

t he,base of. the, ant enna
electrically cORff8cfE FBtﬁnE?rﬁﬁ‘% aﬁta%?f‘& s&él%}a I én%?rfaezg ]r'ﬁ:& e of
such an ant ennantehhabfttachnentehbYe qmdvadeeldmm calsast |maith¢rnlefe § ntthnigs
t ongue- pi ece is_20 L OVi aral | el L.a nten e
at t achnent l?(‘-f@fl ﬂnv&"?ﬁ’qﬁ tPn{éﬁ?t *he apcsigmng£§£e §l':Frl@egg ‘g’?t%héé
outwardly 10 @anteanaiis swliteh+comentiedetio dthe béréu e boatdofhermha coaxial
tlolngue-pi ece. onnBRt8Pt £Ng AlLkaghment hole is provided in the case and
al | ows

2. Description of the Related Art

One example of an antenna, which is secured by being

projected to the outside of a case of a mobile telephone, is known
15 as a snap-in antenna. The snap-in antenna is secured by being
inserted into an antenna attachment hole provided in the case,
whereby the base of the antenna electrically connects to a circuit .
board. One example of a structure of such an antenna will be
briefly explained. An elastically deforming tongue-piece is
20 provided parallel to the diameter of an antenna side attachment
section with its insertion tip side as the free end. An outwardly
projecting clip is provided at the free end of the tongue-piece.
An antenna attachment hole is provided in the case and allows
the clip to be inserted therein while the tongue-piece
25 elastically deforms. A clip section restricts the movement of
the clip in the extraction direction after the clip has clipped
to the case in the inserted state. A conductive spring member
provided on a circuit board in the case elastically contacts and
electrically connects to a conductive metal fitting which the
30 base of the antenna is electrically connected to.

When the mobile phone is used inside a wvehicle, the
connection is switched to an outside antenna provided on the
outside of the vehicle in order to improve the quality of the
communication. This is achieved by the followingstructure. The

35 outside antenna connects to a male coaxial connector. A female
coaxial connector is provided on the case and comprises a
switching circuit which is switched when the male coaxial



the clip to be inserted therein while the tongue-piece 25 elastically

deforns. A clip section restricts the novenent of the clip in the
extraction direction after the clip has cl |zoped ‘to the case in the
i nserted state. A conductive spring nenber provided on a circuit board

in the case elastically contacts and el ectrically connects to a
conducti ve met éﬂonpﬁFFP%glﬁhllélﬁeFHSdSO The s EOBReSHEOTh PeEWRED sthe caRterna | v

connected t0. secured to tHkCBasdandOLhé %ﬁ@@.ae astetiRdsbhgrée o’ﬁt\.s.aaéch?e
t he connect i gn s switched to an out si de_.ant enna row ded on the

out si de of the dESWITCHeg AN apd |Q$B'r‘%ﬁ&ef{q4@9q‘tfhf" ether thgdnale coaxial

conmmuni cat i on. chpnectsracdi pygd-tdeg.t he foll owi ng structure. The 35
out side antenna connects_ to a mal e coaxial connector. A femm coaxi al

connector i3 provi dedPohhe ronventignal shaprigeantenna dEﬁF%”é]H?‘?l @bevee ythe

which is sw tCIﬁ.@nMeﬂréﬂm:LwJﬁnCﬁ@H 3 the conductive s ring member, which
2 connect or. grl ns nnect. on, bet ween Lhe .antenna

secured to the e&§§ &ﬁﬁﬂ}ﬁEOBH?EF%EﬁﬁﬁP@ﬁHQtégﬁ metgl fdtsing °cfhfehe antenny ¢ e

switches ON and:oOEEedem!?ﬁdiﬂgodHrleﬁ@hebmbhﬁaﬂﬁl'ﬂyﬁQ@ﬁg’cﬂ and tBENARESMa i S

inserted. 5 ntlonal snap-i n antenna descri be above
t he si gnal e[ftfgﬁgmogs {}?‘? p%? "Eﬁtlt e %Q)‘Hd%c Lortafy ‘?reFrBBFl
el ectrical 1y cdmfdaeacéhencahducvieralletantehhat bngraétéhfswﬁsanna:smg a

conductive spring member having a coaxial structure would
complicate the structure and is therefore impractical. For these
reasons, it has been difficult to obtain the desired antenna
characteristics.

15 The female coaxial connector comprises a switching circuit
for switching between the antenna secured to the case and the
outside antenna secured outside the vehicle. The female coaxial
connector has considerable transmission loss, and its largemount
area makes miniaturization difficult.

20

SUMMARY OF THE INVENTION
The present invention has been achieved in order to improve

the above-described difficulties of the conventional technology.

It is an object of this invention to provide an antenna

25 structure in which the signal transmission path from the antenna
to the circuit board can be shortened.

It is a further object of this invention to provide an antenna
structure in which it is possible to switch between an antenna
secured to a case and an outside antenna secured outside a vehicle

30 with low transmission loss.

To achieve the objects; the antenna structure of this
invention comprises a case having an antenna attachment hole,
which an attachment section of an antenna can be inserted into.
A spring connector is provided on a circuit board inside the case

35 and has a plunger. The plunger is elastically forced to protrude
in ‘a direction which intersects the insertion direction of
antenna the attachment section into the case. A conductive



to the circuit board, is conparatively long, and the antenna ef fect of
the conductive spring nenber has a considerable 10 influence on the
overall antenna characteristics. Using a conductive spring nmenber
havi ng a coaxial structure would conpli'cate the structure and is
therefore inpractical, For the r it h as been difficult to
obtain the deS|“}e€'@Pe£n’c%Hﬁ8Vl‘qe§$|?aF%%Fg$ ﬁ‘f‘%% tion o sajd ancepppand
CﬁaXI al ConneCTélrecgﬁﬂEélﬁfSc&uﬁéMﬁsCfﬁdlgﬂﬁ Baget of thboranszmhﬁhl rmlehettvmnd
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whi ch intersects t rectlo the aft
section into teenngssor yhishdhas a second plunger, one end of the second plunger

15 passing through said through-hole and directly contacting the

plunger and being elastically forced in thedirection of its other
end; and a coaxial connector containing section which is provided
at the other end of the second plunger of the second spring
connector and which a coaxial connector can be inserted into.
20 A center conductor of the inserted coaxial connector forcibly
moves the second plunger so that it directly contacts the plunger.
The plunger resists the elasticity and is moved by a pressing
force, thereby becoming separated from the conductive member.

25 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a vertical cross-sectional view of a first

embodiment of the antenna structure of the present invention
showing the state whén the antenna is inserted into the case and
secured;
30 Fig. 2 1is an enlarged cross-sectional view taken
substantially along the line A - A in Fig. 1;
Fig. 3 is a cross-sectional view taken substantially along
the line B - B in Fig. 2;
Fig. 4 is a vertical cross-sectional view of the antenna
35 Dbeing inserted into the case;
Fig. 5 is an enlarged vertical cross-sectional view of the
primary sections in the state where a coaxial connector is



3 menber is provided to the attachnment section of said antenna and

electrically connects to the base of the antenna. Wen the at t achnent
section is inserted into said antenna attaghnent hol e whil e said
conductive nmenber is facing said plunger, the plunger 5 elastically

contacts the conductive nenber. Further, the antepna structure
of this invent ABRCEERR i dde casg afher cthe Anhshpa: hafi Eﬁeﬁ‘sl’ésr%‘?ﬁqqu@é\%i y

connected to t BechP6® theretb;t he antenna; a spring connector having a

pl unger which el astically contacts, {he conductive nber agnd_bein
provided 10 on the Effcdiis B&HFssPEGELRERT NieHdakensubst Y oD
whi ch I s phevlges @t- tthanpesyl i®n on the conductive menber which the

pl unger elastically contacts, the throygh-hole havin dj anet er i ch
PRt T overS than theFep Tatt B VeHAIATOPs- SocthOmL pisnet a second

connect or whi clembadimerstc siahel diiféfina truwitdref of heh i cianekmlidvhgeand S

passi ng through sai d_thraqugh-hol e, and, directly cpntacti.ng t ._plunger
and bei ng el astical | f1for gﬁ 3 Nerhicyt rcé&sﬁb'ﬁgﬁ:l?? Jifr rop?:heem]t?e a
coaxi al connectohstibieion ngfsect spning)i ebnhectpwvwiich is aisddieint ke end

of the second pl nger of toﬁ,g!?econd slgi_[jogg connector and which a
coaxi al connec OFLRCRSE | 8dPYE-t A center conductor of the
i nserted coaxi al connector forcibly noves the second plunger so that it
directly contacts the plyAgGelrorron OF THE PREFERRED EMBODIMENTS

A first preferred embodiment of the present invention will

be explained with reference to Figs. 1 to 6. Fig. 1 is a vertical
cross-sectional view of a first embodiment of the antenna
15 structure of the present invention showing the state when the
antenna is inserted into the case and secured. Fig. 2 is an
enlarged cross-sectional view taken substantially along the line
A - A in Fig. 1. Fig. 3 is a cross-sectional view taken
substantially along the 1line B - B in Fig. 2. Fig. 4 is a vertical
20 cross-sectional view of the antenna being inserted into the case.
Fig. 5 is an enlarged vertical cross-sectional view of the primary
portions when a coaxial connector is inserted to the case after
the antenna has been inserted and secured thereto. Fig. 6 is a
cross-sectional view taken substantially along the line C - C

25 in Fig. 5.
The structure will be explained referring to Figs. 1 to
3. An antenna, which is secured by being projected to the outside
of a case 10 of a mobile telephone or the like, is configured
as follows. The base of a helical coil element 12 is secured as
30 appropriate by crimping or the like to a securing metal fitting
14 which comprises a conductive material. A central clip l4a is
provided in the insertion direction at the base of the securing
metal fitting 14. A substantially cylindrical holder 16
comprises an insulating material and is secured around the
35 securing metal fitting 14. A tongue-piece 16a can elastically
deforms and is provided on the side of the holder 16 parallel
to the diameter of the holder 16 with the insertion direction



The plunger resists the elasticity and is noved by a pressing force,

t her eby- becom ng separated fromthe conductive nenber. 25

BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1-is a vertical
cross-sectional view of a first embodi Rent of the antenna structure of
t he present invention showi ng the state when the antenna is inserted
into the case asdits frescende: A30lip 16b lSFPQOV-Eied 911 the freenegddof the

Cross-sectiona /. ééi%e%% | ne g.
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an enl arged ver Cross-s vi ew of rimary_secti ons in
t he state wher #dhatconsiend efnhtbet egpnductive member 18 elastlcally contacts

4 i nsert ecthhceér&%aﬁaéﬁﬁiagr mﬂlogahgmehféc E@ﬁ&hﬁ@&é&@ﬁ‘ e side

secured ‘thereto oss-sectional view taken
substantial |y &foithe lnS?ﬁ‘él(Pm n*éllt side jof mhe opnductive member 18. The

sloping face 16c may be formed by the member of the holder 16

alone, or part of the sloping face 16c may be formed by part of

10 the conductive member 18 as shown in Fig. 1, or the entire sloping

face 16c may be formed by the conductive member 18. A

through-hole 18a is provided in the conductive member 18. A

spring connector 20 is provided on the holder 16 and passes through

the through-hole 18a. The end of the plunger of the spring

15 connector 20 passes through the through-hole 18a without

electrically connecting and is elastically forced toward the

other side so as to project thereto. On the other side of the

spring connector 20, a coaxial connector containing section 22

is provided in the holder 16, and a ground conductor 24 is provided

20 on the inner wall of the coaxial connector containing section

22, The ground conductor 24 projects as far as the face which

the conductive member 18 is provided on. A sloping face is

provided on the insertion tip side of the projecting portion of

the ground conductor 24. An insulating cap 26 covers the helical

25 coil element 12 and is secured by screwing the open end of the

cap 26 around the top of the holder 16. The bottom and middle

portions of the holder 16 comprise an antenna attachment section
which is inserted into the case 10.

An antenna attachment hole 30 is, for example, provided

30 in the top face 10a of the case 10 and allows the above~mentioned

antenna attachment section to be inserted therein. The antenna

attachment hole 30 is formed so that the clip 16b can be inserted

while the tongue-piece 16a elastically deforms. The position in

which the antenna attachment section can be inserted is such that,

35 for example, the coaxial connector containing section 22 faces

the side wall 10b of the case 10. A clip section 32 is provided

on the case 10 and clips to theclip 16bwhen the antenna attachment



5 Fig. 7 is a vertical cross-sectional view of a second

enbodi nrent of the antenna structure of this invention; and Fig.
8 is a vertical cross-sectional view of the internal constitution of a
spring connector which is used in the &bodi ments of this invention. 10

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
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thempriag comnector 38 elpstricalilglcomtdcits thecararthdaeonduttidie
24. A coaxial connector insertion hole 40 is provided in a side
wall 10b of the case 10 ahd faces the coaxial connector containing
section 22.

When the antenna side attachment section is inserted into
the antenna attachment hole 30 and secured therein, a coaxial
connector 42 can be inserted through the coaxial connector
insertion hole 40 into the coaxial connector containing section
22. The plunger of the spring connector 20 resists the elasticity
of a central conductor 44 of the coaxial connector 42, which is
inserted into the coaxial connector containing section 22, and
is forcibly moved as a result. Furthermore, an outside conductor
46 directly contacts the ground conductor 24.

The operation of inserting the antenna side attachment
section into the antenna attachment hole 30 of the case 10
according to this constitution will be explained based on Fig.
4. As the antenna side attachment section is inserted into the
antenna attachment hole 30, the tongue-piece 16a elastically
deforms as shown in Fig. 4, allowing the clip 16b to be inserted.

‘At a predetermined insertion depth, the tongue-piece 16a

elastically returns to its original shape and the clip 16b clips
totheclip section 32 of the case 10, thereby securing the antenna.
Simultaneous to the insertion, the plunger of the spring
connector 36 directly contacts the sloping face 16c of the holder

g.
ns

as

a

cal



35 securing netal fitting 14. A tongue-piece 16a can elastically

deforns and is provided on the side of the holder 16 parall el to the
di ameter of the holder 16 with the insertiqn direction as its
free end. Aclip 16b is provided on the fréde end of the t ongue- pi ece
16a and projects outwardly therefrom A conductive menber 18 conpri ses

a plate-like cédfduds aerafHitngf flecyedge sfdect of sheslapiadatacepdbeprihs e
to the tip sid 1ﬁhgéi‘er§§i§\§§ tHe %Q.asﬁlélﬂ% E0E féﬂél%st Qe QQQ %'f@ree

menber 18 el astica Iy contacts he central clip sl opi face
16¢ continues ANERGLEAR. spigEeover, gp alﬁésﬂa%ﬁt?%lﬂﬁﬁg}%ogﬂwtema

conducti ve ”Enﬁﬁ.aelgttiélﬁuent se&'t%hngtﬁélﬁﬂu @%rnél/aé)@léﬂ g}eéoﬁi{aé@@ ﬁ}pgtber

of the hol der 16 al one part_ of the slo ace 1 f or med
by part of 30 CPHQUEBHH%EPF‘b@r ﬂ@rﬂ)@ begonas gig r+¢ﬁﬁ}g¢°11ne%¢e<¥ BRexstiqr e
sl opi ng f age Hdife B tHRENEDIdHAOCHY hemeppdyuctd é?eﬁ?fﬂ%lljygconne%ted

t hrough-hole 18a is provided in the conductive nepber

connector 20 i & pFB%l‘Hé?:'Fud-ﬁ berrd Shduith dhengepasing m@ﬁ?éu@ﬁtmg 1f1hethe

t hrough-hol e 1%entfhe em of14tabetmkauraﬁfdu@ftwaem&ﬁbeﬂglé5 an P IRC L Gr idly
passes through the tg %ﬁ 18a wi } ho el ectrical Ig connecti ng

and is el asti c§PPHEFLP tf"’ﬁ@n in th’EI?Erd%l'd@%e%eP 1y, Shedase
thereto. Onothefother antdendfbddimes eletptidgl DpraticetedOtoatheaXirduit

connector cont %' 8933 £d OI?:he antenna side attachment section is inserted
and secured in the antenna attachment hole 30, thereby forming
a snap-in antenna. The antenna is used in this state when the
mobile telephone is used outside a vehicle and the like without
15 connecting to an outside antenna.

An operation of connecting an outside antenna which is
secured outside the vehicle to improve the quality of
communication when the mobile telephone is used inside the
vehicle and the like will be explained based on Figs. 5 and 6.

20 The coaxial connector 42 electrically connects to the outside
antenna and is inserted into the coaxial connector containing
section 22 of the holder 16 via the coaxial connector insertion
hole 40 provided in the case 10. The central conductor 44 of the
coaxial connector 42 directly contacts the plunger of the spring

25 connector 20, and the resultant elasticity applies- a pressing
force to the plunger, moving it to the opposite side. The tip
of the plunger passes through the through-hole 18a in the
conductive member 18, directly contacting the plunger of the
spring connector 36 and pressing it downwards. As a consequence,

30 the plunger of the spring connector 36 separates from the
conductive member 18, creating a gap d therebetween and severing
the electrical connection. This cuts off the electrical
connection between the antenna secured to the case 10 and the
circuit board 34. The central conductor 44 of the coaxial

35 connector 42 is electrically connected to the spring connector

' 36 via the spring connector 20, and the outside antenna becomes
electrically connected to the circuit board 34. Therefore, the



I's provided in the holder 16, and a ground conductor 24 is provided 20 on
the inner wall of the coaxial connector containing section 22. The
ground conductor 24 projects as far as the face which the conductive
menber 18 is provided on. A sloping face i & provi ded on the insertion
tip side of the projecting portion_ of t he ground conductor 24. An
i nsul ati ng cap COHNEELEPE imawikrheds The cugside|conductor 4mafithesceaxial by

h f [,d
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10a of the case 10 and ows the above-nmenti one antenna atta

section to e GPPPEFEATt$Rrein. The antenna attachnent hole 30 is
formed so that the clyhe ¥§hs¢aBmb8dimsft t@é!scnbe%h' %nhﬁelﬁogﬂt'@%ﬂé G, 6a
el astically defqgrnms. The position in whi ch the antehna atta

section can be SINSE the apterna s ﬁh@ctrg@alﬂyrcmeg te fhe@ipguit board

connect or cont @mbyg:mee@bn@.ﬁb@ﬁré fefber 18 Ah& t?lbdgpfﬂ céfReStol B9 GRS, 10.

n v on . the case 10 an ips to the cli 16b
ahglnl P hze;m gnﬁ‘j‘ giﬂignf:ontacts the conductive memberp 18, the smr?agl

section hasobearansmess e i Path t&:m el @ade abmpardEiVeli0lshod, obtafifhd he

tongue- pi ece 16@-&?&8 4 énln%alcl, rac e;:?.g lég.lt%yf O:‘Lrnns%rtlng the coaxial
connector 42, the central conductor 44 becomes electrically
connected to the circuit board 34 with the spring connector 20
and the spring connector 36 therebetween. In addition, the

15 spring connector 36 separates from the conductive member 18,
thereby cutting off the electrical connection. Therefore, it is
possible to switch the connection between the antenna secured
to the case 10 and the outside antenna by using a simple
constitution. Furthermore, the transmission loss is low.

20 Subsequently, a second embodiment of this invention will
be explained based on Fig. 7. Fig. 7 is a vertical cross-
sectional view of the second embodiment of the antenna structure
of this invention. In Fig. 7, parts which are same or uniform
to those in Figs. 1 to 6 are represented by the same reference

25 codes and explanations thereof are not repeated.

In the second embodiment shown in Fig. 7, the antenna is
secured by screwing, and the connection is switched between the
antenna secured to the case 10 and the outside antenna by inserting
the coaxial connector 42. In Fig. 7, a male thread is provided

30 around the insertion side of a holder 50 of the antenna side
attachment section, and a female thread is provided in an antenna
attachment hole 52 which is provided in the top face 10a of the
case 10. The antenna is secured to the case 10 by screwing. A
plate-like conductive member 54 comprises a conductive spring

35 material and is secured to the case 10. When the antenna side
attachment section is screwed in, one end of the conductive member
54 elastically contacts the central clip 14a of the securing metal



position. The clip 16b clips to the clip section 32, thereby
restricting the novenent of the antenna attachnent section in 5 the

extraction direction. A spring connector 36 is provided on acircuit
board 34 provided inside the case 10 and pdsses through t he
t hrough-hol e 18a of the conductive nenber 18. The tip of the pl unger

of the spring ddtkéRgod438nd| hecrmes | §lediicald y: ronnected ohhgEetee Mitber
18 so as to bl eaknhBe 6ﬂ‘EHéQ§bﬂ%bec&§ﬁactBie3é%ro%ﬂeiﬁﬁ?tﬁé éﬁ%u@.lt%&ﬁrd has

a greater area than t he throug t he conductive nenb 18.

Anot her spri ng 3doiREtd® f:.he case3130 P%-aEFBQ?HBﬂ cGﬁt§ﬁEs dheceprdysidve
faces the proj agtamyi J.s eleck@ithPly ebnh8et&d eHBHe€ONdAA I Hough~hd e shiama

t he pl unger of he spring connector 38 elastically contacts the ground
conductor 1% ﬂsmﬂléﬁﬁﬁ%a thertimdaas 6 FB?GPJ!!U’Q%' pEothectPring

si de wal | &hn@&t&f@GCa?}‘ﬁflégraﬁﬂdé&iﬁﬂzHélﬁ:m{ﬂl% nfedbReE Al ARt Ng
section 22. he gntenna sjde attachment section .is_inserted

into the arfPEiRYg %ﬁ"i%ﬁﬂ%n?s HG Begpred §osthe cage: W rai the $1dgfacingo
connect or 42 cahebsptivftbaflettsr 36hwitie tﬁ@amlaiugmhm&t 514a thereﬂéaﬁéérg

hole 40 into t conpect or t.ai n|n secti

Thepl unger of t hgé"ﬁr I?‘FSE% RSP ’r“?ﬁﬁ%?& pgpp9ctor 5§fpa§sggn‘§lp%9ugh
conduct or 44 oftﬁduum:@n-ablemeaﬁd)faéé’s tnb ipllnger of theﬂ§€fi:ﬁgicméﬁ@:ﬁd1e
coaxi al connect n|n ion 22, an ved a
result. Furt her"% g& %8@%8#&’6&&“8 connecigrdr’ssr gr?

ground conduct dm 2he dlrectlon ofTIilEsoq»Hteﬂ iemd eb thaerit ng‘oh:]lcﬁﬁdﬁgtwr‘tﬂﬁl de
att achnent [ nto th t me Qle_30 of .the se 10
according to thﬁ-’gl(é%on St ut | ongo &ﬁ cg:l%lfii!- dgﬂltgé'&li}ﬁ feﬁtlgﬁ %g

t he antenna si @a‘omdadrbnewenenglthe |saderm&11 of theécddeel0 on aihiecaihde of

at tachment ; hol §,305¢ %g' G5 nPBORMANC ) Yand a PRI BoRduP

in Fig. 4, aIIovmng t
60 is prov1ded around the inside wall thereof. When the coaxial

connector 42 is inserted into the coaxial connector containing
section 58, the plunger of the spring connector 56 resists the
elasticity of the central conductor 44 and is forcibly moved as
20 aresult. Consequently, the opposite side of the plunger passes
through the through-hole 54a of the conductive member 54 and
directly contacts the plunger of the spring connector 36, thereby
pressing it down and away from the conductive member 54. Thus,
the central conductor 44 of the coaxial connector 42 is
25 electrically connected to the circuit board 34 via the spring
connector 56 and the spring connector 36, but the electrical
connection of the conductive member 54 is cut off. The outside
conductor 46 of the coaxial connector 42 directly contacts a
ground conductor 60 of the outside conductor 46 and becomes
30 electrically connected thereto, and is electrically connected
to the circuit board 34 in the same way as in the first embodiment.
According to the constitution of the second embodiment,
the connection can be easily switched from the antenna which is
secured to the case 10 to the outside antenna by inserting the

35 coaxial connector 42, and with low transmission loss.
The first embodiment describes a snap-in antenna wherein
the antenna connection is switched by inserting the coaxial



At a predeterm ned insertion depth, the tongue-piece 16a el astically
returns to its original shape and the clip 16b clips 35 to the clip
section 32 of the case 10, thereby securin othe ant enna. Si mul t aneous
to the insertion, the plunger of the spring connector 36 directly

contacts the slo face 16c of the hol der . .

7 16. As ‘%P%PSEEPF 4% Pak t\k@d@’ée%ﬁ%é{“’%?t%%cépdﬁ Fgurae derappliah
pl unger resi st o BesrRdpRsit ahtan@mnr ﬁﬁféﬂ%%eacﬁﬁﬁééﬂﬂﬂl §8r &t switched to
t herefrom Moreover %Hiea result he insertion of the antenna

0
attachnent sec@ofAut FRtRERR. e IIQSW% Secendopbedimente the anienag S/lsde

nenber 18 and hetathfefteséétion |y sornpaipR HteaehRlent sedbfodasahdithde
hel i cal coi I el enent 12 is ele 8al | y connect.ed to the circuit poard
34 with the’seSOPPRGEARR S fq"‘f]ttlch& 1%0 %&utSld@eﬂ{lF%mn% When) khe epaxial

conducti ve rremwhné&taﬁdu e sRsefEed. HEREGWEE) Ahe3StiheheReirdReBebiir it
order. Consequen the base_ 10 of the ant egln,a .beconmes electrically

connected to t %PE%‘P?"" to ther 4 AEnneh nE° & FCTRWrL¥RAeFHCh
section is insestthat of 8hé mﬁeﬁnbduﬁd@tantwanﬁéﬁmhm%t hahet2Q.to

t hereby formn tenna., .. The enpa,is used.in this state
whon the O ndne nefidEfRioil BLARANE 12 EnRLOSEY Brovee SHY dhmOF, fattse
Wi t hout 1510comompring & foldingt antenrmniedement, a whip antédihapRaembhe) oxf
connecting an q:lllltesﬁ_(_;ll_ﬁe?ntenna which is

Fig. 8 shows the internal constitution of the spring
connectors 36 and 20 which are used in the above-described
embodiments. The spring connector 36 comprises a cylinder 36a

15 which has one open end and is secured to the circuit board 34
by soldering or the like, a plunger 36b which is inserted into
the open end of the cylinder 36a, and an expandable coil spring
'36c which applies a force to the cylinder 36a in the fly-out
direction (the rightward direction in Fig. 8). A holding member

20 36d is provided around the cylinder 36a and holds the spring
connector 36 in the correct position.

The spring connector 20 comprises a cylinder 20a which is
open at both ends and is cast inside the holder 16, a plunger
20b which is inserted into the cylinder 20a, and an expandable

25 coil spring 20c which is provided in the cylinder 20a and forces
the plunger 20b in the rightward direction of Fig. 8.

In this way, the plungers 36b and 20b of the two spring
connectors 36 and 20 are both forced toward the right. The
plunger 36b is usually pressed against the face of the conductive

30 member 18, and the plunger 20b is pressed so as to prevent it
from touching the plunger 36b.

The antenna structure configured according to the above
explanation has the following particular effects.

According to the antenna structure of the first aspect,

35 the antenna side attachment section is inserted into the antenna
attachment hole of the case, whereby the base of the antenna is
easily electrically connected to the circuit board via the spring



secured outside the vehicle to inprove the quality of

communi-cati on when the nobile tel ephone is used inside the vehi cl e and
the like will be explained based on Figs. and 6. 20 The coaxi al
connector 42 electrically connects to t he oOutsi de antenna and is

inserted into the coaxi al ¢onnector tain sectio of . t he hol der
16 via the coafCRPeEbfkect i%@PP‘Poﬁ arac‘l"ﬁﬁqﬁét&ﬁsptaﬁ?i ﬁgagf‘ﬁ "f’rféc‘?:a{llf
The central CO@i‘gﬁhQrtﬂénQﬁléélQn patﬁoéé(nabe m&e@bmpaﬂatmélqctémwont acts
t he pI unger of the spri ng%%g conﬁect or the r su%t ant eI ast|C|ty
t 4

applies a pressing HcCP the ?ﬂf(ﬁﬂ?@r sgﬁ‘bﬂ’/
side. The tip the ahtéita 9h@é@<ﬂca§ﬁﬁéﬁs stéﬁdtQUghLé li]ﬁséﬂféwﬁhtb&llfé aﬁaerirm t he

conductive marrb dj re t | tacting of the

connect or 36and@ BWS *: %se'a&’h eplgﬂge’ﬂ?ef H‘ﬁn%%‘? r&
the spring conrwnhectaﬁ dﬂ:@.ﬂﬂlye&ohtaﬁté hehe slopmndufaa:are)ﬂmmﬂeeinéértlon
creating a gap.,d_therebetyween d,severin he.el ectrical nnectj on.
This cuts of f TR HEOE e oRRCt ISR AmEes 1 Th WEIE EREosh o6 THF SLRit 1 o
the case 10 andddeeproduces celldstiedty 3Ad 'a"hﬁl:b@sﬂtar qiresstldgcforcééltmftnéwe

coaxial 35 connector 42 is electri caII ed to the_ s nect or
36 via the spri N8Ehne COGFO¥ET r 1 2 h8 %ﬁ Bgc‘g#r&?% enna
el ectrical by caidecattdathmeriie sectdont ﬂmarpitﬁﬁ_yerTékaszh‘.madly kentacts the

8 conductive member and becomes electrically connected thereto.
Therefore, the base of the antenna can be smoothly electrically
connected to the circuit board.

‘According to the antenna structure of the third aspect,

15 which provides a snap-in antenna, the antenna side attachment
section is secured to the case by being inserted therein, and
the base of the antenna is electricaily connected to the circuit
board via the conductive member and the spring connector.

According to the antenna structure of the fourth aspect,

20 the antenna side attachment section is inserted into the antenna
attachment hole of the case, whereby the base of the antenna is
electrically connected to the circuit board wvia the conductive
member and the spring connector and the signal transmission path
can be made comparatively short. Moreover, it is possible to

25 switch the connection to an outside antenna from the antenna which
is secured to the case by the insertion of the coaxial connector
with a simple constitution. Therefore, transmission loss can be
reduced. |

According to the antenna structure of the fifth aspect,

30 the antenna side attachment section is inserted into the antenna
attachment hole of the case, whereby the ground conductor of the
coaxial connector containing section becomes electrically
connected to the circuit board via the spring connector. When
the coaxial connector is inserted into the coaxial connector

35 containing section, the central conductor and the outside
conductor are each electrically connected to the circuit board.

According to the antenna structure of the sixth aspect,



connection is switched. The outside conductor 46 of the coaxi al

connect-or 42 directly contacts the ground conductor 24 and is

el ectrically connected thereto, and the grgynd conductor 24 is

el ectrically connected to the circuit board™34 via a spring 5 connector
38. .Jhe first, aodi nent descri bes a _snap-in antenna, but

since the ant eﬂﬁalFsP%?%’c‘?ef%)&% IsVlESﬁng(‘ﬁ SPIOECLREnCEe AR oW sS4 antenny py

the conducti ve fifefibehe ldhttthal WRi6R i Gec@PBACE®thEOcUBE By the ifkastism! |y
contacts the co&ld ctive nepber 18 theT%l gnaJ. 10, transm ssign path can_be

made conparat i W& YRR FEPFIaKONNgCkgr- Thesswiiching SEICtUES A8 somple ard
By inserting thxanemission loss @amebborediiced e central conductor 44
becones el ectrically connecied to the circuit board 34 with the spring
connect or 2% an&CFRLALRg {{r?g*:ﬁ%rﬂﬁ’g:@f‘&? W@F@b‘éﬁ \Eg‘@ns.e‘(‘??%aﬁl’?%ﬁ
tEe 12 spring rmnf ofnmyﬁthé&&am_ ﬂ.afzeﬁdlﬁcfttm B é$ﬁduﬁl]§é \sutEdeetoAductor

t hereby cutting o e ctrical  cqnpection., erefore, it is )
possi bl e to switcFLPRETLY ﬂ°6‘HGSEFae€% e c&ﬁFEﬁﬁgb%%raédaPPrOPF@ﬁ%e
case 10 and t havhent thdecoamttinadmnessbpgia Hisgrdted. constitution.
Furthernore, the tra Lssion.loss is.lqw 2 Subsequently, a
second enbodi ment of %ﬁ'ﬁ% Rat#é‘ﬁfl' 8h e mengi)gf&)ﬁ %‘r’?ﬁﬁf‘tbg%‘é‘?f“'(}r?q:}i‘@’.e 7.
Fig. 7 is a0veheenakhownsand desseilbednabodiifiwatfiohsemapcbadmaddodi rEenis of
t he antenna str, . {S. Inuention. Jdn Fihg. 7,.parts whi ar
sanme or unifor r%lfl%&gkﬁget i!ﬁrcl)géemligna F}rigrsu‘éz éipg’%é’dgaec?gwgsiéﬁt &VeY ?ﬁ; %‘é‘ﬁé
reference 25 chasgeanmndmodificabnens lndi whiichrfallowithpeathesl true spirit

In the second ogggﬁgtoff@y@jjn@eﬁitg n/, the antenna is secured by
screwi ng, and the conhection IS sw tcﬁed bet ween t he ant enna secured
to the case 10 and the outside antenna by inserting t he coaxi al

connector 42. In Fig. 7, a male thread is provided 30 around the insertion
side of a holder 50 of the antenna side



dattachnment section, and a female thread is provided in an antenna
attachnent hole 52 which is provided in the top face 10a of—the-——case

conduct i ve. monber 54 compri ses & conduct i v spring 39 i emﬂmmmﬁﬂm I
| s *

secured to the case 10. When the antenna side attachnment ssee

screwed in, one end of the conductive nenber 54 elastically contacts
the central cl waatdasofTATMEFasdri ng net al

9 fitting 14 and becones electrically connected thereto. The

pl unger of the spring connector 36 provided on the circuit board 34

i nside the casq.10 elaashntehhy @Hohent! Servoniteiofva rasbetomprising:and
is electrically connected thereto. A.through- h%I %h54a. has .5 a smaller_area
than the tip face of % R8SHIRAGEIT & CLRES 9‘?‘%?5 SESHN D COBRAYPENY an
provi ded i nt heamenaaiattaehnenbholandiiodr an attaphmernt seobion of éxfantsenna
secured to the case 10 on the side facing the spring connector 36 with
t he t hrough- ho|°€“5§’§ tAETEHR iy One end of the plunger of this
spring connector 56 aspeind bonnedtdidwhidke ishpomgitdddodr sadd ainmtuitdssande

| unger of the Ln onnect or ... Jhe .plun . t he.sprin
(F:)onngct or 56 i sa%g Qgg i %a?T%P%e%ésgé‘as’t%gltx R’etlﬁg 8g$£%$ﬁfl otho &he?p;ulggﬁrérsoend
so that it protthatest tprativades in at directidn wiich dotelrsechsetteoinsent mi ng
section 58 is directi8y' gf dsJ)JYd %%Qbﬂﬂeﬁ@eséé&%n""ih'to%ai@%&@;e a}lg on the

si de of
a conductive member which is provided in said attachment

section of said antenna and is electrically connected to a base
of said antenna;

said plunger elastically touching said conductive member
when said attachment section is inserted into said antenna
attachment hole while said conductive member is facing said
plunger.

2. The antenna attachment structure of a case according to
Claim 1, wherein said conductive member has a directly contacting
face, which the base of said antenna touches, and a sloping face
which continues from the directly contacting face and is provided
near the tip in the direction of insertion to the antenna
attachment hole; and

when said antenna attachment section is inserted into said
antenna attachment hole, said plunger elastically contacts said
sloping face and is pushed by elasticity created by the wedge
effect of said sloping face, thereby elastically touching said
conductive member.

3. The antenna attachment structure of a case according to
Claim 1, wherein _

said case comprises a clip which said antenna attachment
section clips to;

said antenna attachment section has a tongue-piece at a
tip of the end inserted to said antenna attachment hole, a tip



15 the other end of the spring connector 56, and a gro mn wl

60 is provided around the inside wall thereof. Wen theLﬂ ﬂ Ll" IIII”III
connector 42 is inserted into the coaxi al Egnnector contafnimgt ® sectlon
58, the plunger of the spring connector 56°resists the el asticity of
the central conductor 44 and is forcibly noved as 20 a result.

Consequent |y, tdfetBppenique-pigeeoin the Msgrfdonpdiseation beppg g fregeend

t hrough-hol e 5%&)&&%@9 Psé&a%ﬁ%@e&@ Eérming ¥dwrird Ehé gtssof he
pl unger of the sprin her eb presSing It down and away
from the conducidigea ﬁﬁ@ﬁelsq seghien; and the central conductor 44 of the
coaxi al connector 42 dhe 23p Sfe§£id0l§$ﬂg\ﬁél§&@€ét8&nﬁﬂ.§l fal eq.ﬁ)t s@@@f&x 34

via the spring connector 56 and t sprlgg connect or

el ectri cal SR eLibh 6t spad %%HMG€¥¥N§3 fdrachnent ﬁggtkgn=ha$h@een
out si de condiseh@edibned $4R] Genah Seta@midt holdirectly contacts a
ground conductor 60 of the outside conductor 46 and becones 30

el ectrically connected thereto, and is electrically connected to the

circuit board 34 in the aateni@)atdachhiehBestiiciuRegds ®ie according to
According to the constitution of the secong enbodinent, t he connéction

can be easily <Haithdd PRy FHACHEDSeGhicn Further cepprising the case 10
to the outside antenna thitoughehdbleguhivh s mwided danaesketidr. ofinsaidth
| ow transm ssi on enbodi.nment, dgfcrl b sc%sn

e enane o Fond®Five member whidh %aid FLra0o0 IR o)

coaxi al through-hole having a diameter which is narrower than the tip

face of said plunger; _

a second spring connector which has a second plunger, one
end of the second plunger passing through said through-hole and
directly contacting said plunger and being elastically forced
in the direction of its other end; and

a coaxial connector containing section which is provided
at the other end of said second plunger of said second spring
connector and which a coaxial connector can be inserted into;

a center conductor of said inserted coaxial connector
forcibly moving said second plunger so as to separate it from
said conductive member, and a coaxial connector insertion hole
being provided in a section of said case which faces the coaxial
connector containing section.

5. The antenna attachment structure according to Claim 4,
further comprising

a ground conductor which is provided on the inner wall of
said coaxial connector containing section and has a directly
contacting face which an outside conductor of said inserted
coaxial connector directly contacts and a sloping face which
continues from the directiy contacting face;

a third spring connector which has a third plunger and is
provided on said circuit board;

said third plunger elastically contacting said ground
conductor and becoming electrically connected thereto, and, when
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10 connector 42, but the present invention can of cfﬂumn '

to a snap-in antenna in which the connection is not swt " ["mm ,’
out side antenna. In the second enbodi ment,lghe antenna side ¢ Latfac t
section a screwtype attachnment section, and the 5 connection is swtched

to an outside ant.enna when the coaxi al connector_42 i,é i.nserted

However, the s Ineenng attachmepf sectien ds,ingerted . spid tiugd phunger, o

limted to a selewtiya®lyudhtactingSanddeitl presser BpUsidediopiny. fdde,
e helical coll, el enent, 12 C[irentloned above,

antenna is not limted t . h

and can of coudd encﬁﬁ%ﬁ?%ﬁ?i;yfSPBFﬂﬁt%RﬁeﬁﬁﬁQ GeHBAt CORAYERIF -ant enna

el enent, or the |ike. Fig. 8 shows the internal
constitution of the sprin connectors 36 and 20 which.are used in the
Sbove- descri bed~ - AR BULRBRE A CEHRINERE: RETROH CSMPSSLBHE | ses a
cylinder 36a 15 whi Ghchrductiarepenben@haoh isSpseriderd tdridof Gin ahténmxar d
34 by sol derin he like, a_.plunger 36b which is inserted into

or p . :
t he open end ofatttﬁghWP n "Ft%,angna g s%kpandabl e coil spring 36¢
which applies a forcea sprihg cofinexter ®hichnid proktijedudn a cidicndetboard t he

(I o Sal! SRt apflnaf 4 Rthe- RS 3 108117 RUHE pate
posi tion. conductiite membery connector 20 conprises a cylinder 20a which
S open at both gn i | iside the .hal,d 6 L unger ..
20b whi cE\ s i nserte% ?arﬁrgﬂgﬁéﬁ%%?is‘%\%érﬁz%a,P%ﬁ’&g%ﬁ g‘épénagg}:gm%gfc%ﬁd
spring 20c whi dlendycpiveimembemwhiech @gdiidngiungen edadtiicatty contache,pthenger
20b in the rig di tyi Fi . . ' , .

pl ungers 36b aﬁ%gghokégfﬁeﬁﬁé@sgnag?&er ggﬁggcﬁgrgég%&“ggr% t?%}aa}:ggeb:%)f%
forced toward thaeer p§hsaidrelunger;

a second spring connector which has a second plunger, one
end of the second plunger passing through said through-hole and
directly contacting said plunger and being elastically forced
in the direction of its other end; and

a coaxial connector containing section which is provided
at the other end of said second plunger of said second spring
connector and which a coaxial connector can be inserted into;
wherein

when said coaxial conductor has been inserted, a center
conductor of said coaxial connector forcibly moves said second
plunger so as to directly contact said plunger, thereby
separating said plunger from said conductive member.

7. The antenna attachment section according to Claim 6,
wherein

a ground conductor is provided on an inner wall of said
coaxial connector containing section so as to directly contact
an outside conductor of said inserted coaxial connector; and

said third plunger of said third spring connector provided
on said circuit board elastically contacts said ground conductor
and becomes electrically connected thereto.



pl unger 36b is usually pressed against the face of the conductive 30

menber 18, and the plunger 20b is pressed so as to prevent it from

t ouchi ng the plunger 36b. The antenna structure configured
according to the above expl anation has the follow ng particul ar
effects. According to the antenna structure of the first aspect,
35 the antenna side attachnent section is inserted into the antenna
attachnment hole of the case, whereby the base of the antenna is easily
€lectrically connected to the circuit board via the spring

connector. The antenna characteristigg are stable since the si gnal
transm ssion path can be nmade conparatively short. According to
t he antenna structure of the second aspect, t he antenna side attachnent
section is inserted i hment hol e of the case,

wher eby the plunger o Sk?ﬁgngp?&héaHﬁENg %WéyﬁngﬁlchP|9A§§ntacts t he

sl oping face of the |nsert|on ide of th nducti ve nenber. The
wedge effect of the sl opi ng®B QF Eﬁl JP§§9@9§¥g80ity and applies a
pressing force tOAh%tennanﬁB@@turé@lﬁQ\iﬁé a asnap-ies dhtenfia thriingsar t i on
of the antenna 10 , side attachnment sec T1Ege Iun er, 31a§}|calk¥
contacts th8hort g} tFRANSH AP aﬁﬁ % OoWeEEBd
thereto.s bettwesefal %nﬁéﬁﬁabaieaOéaédilearﬁhtaenmtsadebmm htith low

el ectricall .. . . .
%ransmlssmn loss. When an antenna side attachment section is

inserted into an antenna attachment hole, a plunger is

elastically forced so as to protrude in a direction intersecting

with the insertion direction of a spring connector provided on

10 a circuit board and elastically contacts a conductive member

which is electrically connected to an antenna base. A small

through-hole is provided in the conductive member at the contact

position; a second spring connector is provided on the antenna

attachment section and has a second plunger, one end of the plunger

15 passing through the through-hole and being elastically forced

toward the other side so as to project' thereto; a coaxial connector

-containing section is provided at the other end and a coaxial

connector can be inserted therein. A coaxial connector insertion

hole is provided in the case facing the coaxial connector

20 containing section. When the coaxial connector is inserted, a

central conductor thereof applies a pressing force to the plunger

of the spring connector, thereby separating it from the
conductive member. '

(Fig. 1)



connected to the circuit board. According to the antenna
structure of the third aspect, 15 which provides a snap-in antenna, the
antenna si de attachnent section is secured to the case by being
inserted therein; and the base of the antenna is electrically connected
to the circuit board via the conductive nenber and the spring

connect or. According to the antenna structure of the fourth
aspect, 20 the antenna side attachment setfyon is inserted into the

ant enna attachnment hole of the case, whereby the base of the antenna is
electrically connected to the circuit board via the conductive menber
and the spring connector and the S|gnal transm ssion path can be nade
conparatively short. Moreover, i 5 'bIe to 25 switch the connection
to an outside antenna fron1th- is secured to the case by
the insertion of the coaxial [e IAh a sinple constitution.
Therefore, transm ssion | oss ¢d. According to

t he antenna structure of the t he antenna side attachment
section is inserted into the : @6 hol e of the case,

wher eby the ground conduct or connector containing
section becones electrically the circuit board via the
spring connector. Wen t h or is inserted into the
coaxi al connector 35 contai i central conductor and the

out si de conductor are eaq td to the circuit board.
According to the antenna str( aspect,

connect ed |t
e A4oaxi al coni
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12 it.is possible to switch the connection to an outside antenna
fromthe antenna which is secured to the case by the insertion of the
coaxi al connector. The switching structure is sinple and transm ssi on

| oss can be reduced. 5 According to the antenna structure of the
sevent h aspect, not only the central conductor but also the outside
conduct or Is electrically connected t%}?e circuit board as appropriate
when the coaxi al connector is inserted. Wil e particul ar

enbodi nents of the present invention have 10 been shown and descri bed,

nodi fications may be made. It S therefore intended in the appended
clains to cover all such ? d nodifications of which fall within
the true spirit and scope of | ver24on.1\0 VWHAT | S CLAI MED
I S \
(\\\\\
34 — 40
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FIG.3



1. An anptenna attachnent structure of a case conprising: a case
having a circuit board therein and conprising an antenna attachnent hole
whi ch an attachnent section of an antenna can be inserted into; a
spring connector which is provided on said circuit board and has a pl unger,
el asticity being applied to the plunger so that it protrudes in a direction
which intersects the insertion direction of said attachnment section into

said case; and a conductive nenber @iLh is provided in said
attachnment section of said antenna and is electrically connected to a base
of said antenna; said plunger elastically touching said conductive

menmber when said attachnent section is inserted into said antenna

attachnment hole while said conductive is facing said plunger. 2.
The antenna attachment structure og’ﬂ gding to Claim1, wherein
sai d conductive nmenber has a direq ace, which the base of

—h,

ed by elasticity created
| astically touching said

///12

te and is p
ace, there

el astically contacts said sloping
by the wedge effect of said slopif
conducti ve nenber.

sai d antenna touches, and a sl opirfg face which ¢¢njinues fromthe directly
contacting face and i s provided ng the tip in‘%ha direction of insertion
to the antenna attachnent hol e; an when ¢ai i _anpgnhna attachnent
section is inserted into said ante attachnenu)ﬁale, sai d pl unger
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3. The antenna attachment structure of a case according to Caiml,

wher ei n, said case conprises a clip which said antenna attachnent
section clips to; said antenna attachnent section has a tongue-piece
at atip of the end inserted to said antenna attachnment hole, a tip

14 of the tongue-piece in the insertion direction being a free end and the
tongue-pi ece elastically deformng toward the inside of said attachnent

section; and the tip of said tongue4kmgce conprising a clip section
which clips to said clip when said attachnment section has.been inserted
Into said antenna attachnent hol e. 4. The antenna attachnment structure

of a case according to Caiml, said attachnment section further conprising
a through-hole which is provided in a section of said conductive nenber

whi ch said plunger elastically contacts, the through-hole having a dianeter
which is narrower than the tip face of said plunger
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a second spring connector which has a second plunger, one end of the second
pl unger- passi ng through said through-hole and directly contacting said

pl unger and being elastically forced in the direction of its other end; and
a coaxi al connector containing section which is provided at the other end

of said second plunger of said second spring connector and which a coaxi al
connector can be inserted into; a cgg%gr conductor of said inserted
coaxi al connector forcibly noving said se pl unger so as to separate it
fromsaid conductive nenber, and a coaxial connector insertion hole being
provided in a section of said case which faces the coaxial connector
cont ai ni ng section. 5. The antenna attachnent structure according to
Claim4, further conprising a ground conductor which is provided on
the inner wall of said coaxial connector containing section and has a
directly contacting face which an outside conductor of said inserted

coaxi al connector directly contacts and a sl oping face which continues from
the directly contacting face; a third spring connector which has a
third plunger and is provided on said circuit board; said third

pl unger el astically contacting said ground conductor and becom ng

el ectrically connected thereto, aqd, when

\ 2\0 1\0
NN 16
34 L
f /42
36 SV /
G 3
38 =22 / 44

g ~—46
SRR




said antenna attachnment section is inserted, said third plunger elastically
contact.ing and being pressed by said sloping face, and then elastically .

contacting said ground conductor. 6. An antenna attachnent structure
conpri si ng: a conductive nmenber which is provided to one of an
antenna attachnment section and a case; a spring connector which is

provided on a circuit board in said case 2$ has a pl unger which

el astically contacts said conductive nmenb 74 a through-hole which is
provided in a section of said conductive nenber which said plunger

el astically contacts, the through-hole having a dianmeter which is narrower
than the tip face of said plunger; a second spring connector which
has a second plunger, one end of the second plunger passing through said

t hrough-hol e and directly contacting said plunger and being elastically
forced in the direction of its ot hgsTHd, 7ans a coaxi al connector
containing section which is prov'eed/ﬁﬂingHS" end of said second

pl unger of said second spring cg ctor and whni€h a coaxi al connector can
be inserted into; wherein n said coa conduct or has been
inserted, a center conductor of d coaxi al. 1ect§r forcibly noves said
second plunger so as to directly ntact said mge 5 t her eby
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separating. said plunger from said conductive nenber. 7. The ant enna
attachnent section according to Claim6, wherein a ground conduct or
is provided on an inner wall of said coaxial connector containing section
so as to directly contact an outside conductor of said inserted coaxial
connector; and said third plunger of said third spring connector
provided on said circuit board elasticallﬁyepntacts sai d ground conduct or
and becones el ectrically connected theret6/
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