M- e -t COAXI AL CONNECTOR COMPRI SI NG COAXI AL CONNECTOR PLUG’””“”Q e

-CONNECTED TO CQOAXI AL CABLE AND COAXI AL CONNECTOR RECEPTACLE

SONNECTED TO PRI NTED Cl RCU T BOARD - Background of the Invention:
The present invention relates to a coaxial connector which is for use in
an electrical connection between a priﬁtid' circuit board and a coaxi al
cabl e in vartous ‘kinds of apparatus and, in particular, to a coaxi al
connector conprising a coaxial connector plug and a coaxial connector

receptacle. Gener al | t he coaxi_al cable co
P COAXTAL CONNECTOR COMPRISING COAxfhﬂwgd§§§%JH%9@ﬁﬁﬁf i nsi de
CONNECTED TO COAXIAL CABLE AND COAXIAL CONNECTOR RECEPTACLE

CONNECTED'TO.PRINTED CIRCUIT BOARD

Background of the Inventién:

The present invention relateé to a coaxial connector
which is for use in an electrical connection between a printed
circuit board and a coaxial cable in various kinds of apparatus
and, in particular, to a coaxial connector comprising_a coaxial
connector plug and a coaxial connector receptacle.

Generally, the coaxial cable comprises from the inside
in a sequential order an inner conauctor, an insulator, an
outer conductor, and a sheath generally concentrically.

The coaxial connector plﬁg comprises an ouiér contact,
a clamp ring, an inner contact, and an insulator. The outer
contact is connected to the outer conductor of the coaxial
‘cable. The clamp ring is deformed and thereby fixes the outer
contact to the coaxial cable. The inner contact is
electrically connected to the inher conductor of the coaxial
cable by soldering or the like. The insulator insulates the
inner contact from the outer contact. '

In a.conventional coaxial connector plug of the type
mentioned_above, the outer contact and the clamp ring are
prepared as separate parts, respectively. Accordingly, this
iécreases the number of parts and results in an increase of
production cost.

Additionally, in the convent%onal coaxial connector

plug, a skilled workman is required to connect, by soldering,
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i'n a sequential order an inner conductor, an insulator, an outer
conductor, and a sheath generally concentrically. The coaxi a
gonnector plug conprises an outer contact, a clanp ring, an inner contact,
and an insulator. The outer contact is_connected to the outer conductor
of the coaxial cable. The clanm ring'ig def ornmed and thereby fixes the
outer <contact to the coaxial cable. The inner contact is electrically
connected to the inner conductor of the coaxial cable by soldering or the
~like. The | osel phmer iastitlaaitesol hbe inner camiwtiorf lodmtheecoakeal CosHlb hel .

In a conventional coaxial connector of the type nentioned above, the
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Furthermore, one end portion of the coaxial cable is
"processed into a étepped form so thai the inner conductor and
the outer conductor are exposed at different axial positions,
in order to be éonnected to the inner contact and the outer
contact of the coaxial connector plug, respectively. Such a
processing treatment to the end_poition of the coaxial cable is
troublesome. .

Description will now be made as regards the coaxial
connector receptacle. The c@axial connector receptacle
comprises an outer contact, an 1nsulétor, and a central
contact.. The outér contact is éledtrically fittealy connected
to the outer contact of the coaxial connector plug. The
insulator is received in the'outer contact. The central
contact is press-fit into and through the cehtral part of the
insulator to be fixed.

In the conventional connector receptacle, the central
cbntact is press-fittedly fixed to'the insulator. In such a
case, it 1s a disadvantage that a production cost is increased
because further equipment and production step for press-fitting
are required.

Summary of the Invention:

It is a general Object‘of this invention to'provide-a
coaxial connector which is small in size,-relatively easy in

assemblage, and low in the production cost.



plug, a skilled workman is required to connect, by sol dering,
-2- the inner contact to the inner conductor of the coaxial cable.
Further, there is a risk that peripheral parts of the inner contact suffer
a damage or scorching due to heat generated in the soldering operation
Furthernore, one end portion of the coaxi &l “cable is processed into a
stepped form so that the inner conductor and the outer. conductor are
exposed at different axial positions, in order to be connected to the
i nner contact and the Q@ @r pag@itatir Gdbjdtr @xXhak gARBRCIOH 10 ngcovide
respectively. Such a
a coaxial connector plug which is reduced in the number of
parts and easy in connection operation with a coaxial cable.

It is another object of this invention to provide a
coaxial connector plug wherein soldering the coaxial cable to
an inner contact is eliminated so as to prevent peripheral
parts from a damage or the like due to heat.

It is. another specific object of this invention to
provide a coaxial connector receptacle which is low in the cost
by eliminating press-fitting of the central contact into the
insulator.

According to an aspect of this invention, there is
provided a coaxial connector plug cbmprising an outer contact
having a first contact portion brought into contact with an
outer contact of an coaxial connector receptacle and a second
contact portion brought into cbntact'with an'ou;er conductor of
an coaxial cable. In the coaxial connector plug with the
aspect mentioned above, the first contact portion and the
second, contact portion are integrally coupled by way of a
coubling portion. The second contact portion has a plurality
of press-bonding pieces for penetrating a sheath of the coaxial
cable to come into contact with the outer conductor of the
coaxial cable. The press-bonding pieces are arranged so as to
surround the coaxial cable. Preferably, the coaxial connector
plug comprises an inner contact having press-contact pieces to
be press-contacted to an inner conductor of the coaxial cabie.

According to anothér aspect. of this invention, there is

provided a coaxial connector receptacle which is mounted on a



ﬁrocessing treatment to the end portion of the coaxial cable is _
t roubl esone. Description will now be nade as regards the coaxia

connector receptacle. The coaxial connector receptacle conprises an outer
contact, an insulator, and a central contact. The outer contact is
electrically fittedly connected to the duter contact of the coaxi al
connector plug. The insulator is received in the outer contact. The
central contact is press-fit into and through the central part of the

i nsul at or t pilhtfdaxedrcuit board aﬂd1dH¥§hCQBM@Bl£@Ba$ £ERGE Qe baeapt acl e,
the central contact is press-fittedly fixed to the insulator. In such a
case, it is eentiastdvanragertaaie almreptgonitestcosndi 3 rewemasde ibsclaser
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the receptacle with the above-mentioned aspect, thé receptacle
outer contact has a first conducting portion at one end. The
receptacle inner contact has one end portion surrounded by the
receptacle outer contact and has a conducting portion being
exposed on one surface of the receptacle insulator. The
receptacle insulator has a receiving portion for receiving the
first conducting portion. -

Accorxding to étill another aspecﬁ of this in#ention;
there is provided a coaxial connector comprising a coaxial
connector receptacle having a receptacle outer contact and a
coaxial connector plug having a pldg outer contact having a
first contact portion brought into contact with £he receptacle
outer contact and a second contact portion brought into contact
with an outer conductor of the coaxial cable. In the coaxial
connector with the above-mentioned aspect, the first contact
portion and the second contact portion of the coaxial connector
plug are integrally coupied by way of a coupling portion. On
the other hand, the second contact portion comprises a
plurality of press-bonding pleces for penetrating the sheath of
the coakial cable to come into contact witﬁ the oﬁter conductor
of the coaxial cable. The press-bonding pieces are arranged.sc
as to surround the coaxial cable.

.Preferably, in the present inventibn,_tbe éoaxial
connector plug comprises an inner contact having a contact

piece to be press-contacted to the inner conductor of.the



I't is a general object of this invention to provide a coaxial connector
which is small in size, relatively easy in assenblage, and lowin the
production cost. - 3- It is
a particular object of this invention to_provide a coaxial connector plug
which is reduced in the nunber of parfs5aﬁd easy in connection operation
with a coaxial cable. It is another object of this invention to
provi de a coaxial connector plug wherein soldering the coaxial cable to
an inner cogbakiaiScgbidl nated so as to prevent peripheral parts froma
damage or the |ike due to heat.

Brief Description of the Drawing:

Fig. 1A is a front view showing a conventional coaxial
connector plug;

Fig. 1B is a view showing a disassembled coaxial
conhector_plug of Fig. 1A and a connection thereo£ with a
coaxial cable;

Fig. 2A is a plan view_showing a plug outer contact of
theiconventional coaxial connector plug;

Fig. 2B is a front view .of the plug outer contact of
Fig. 2A; . '

Fig. 2C is a right side view of the plug outer contact
of Fig. 24;

Fig. 3A is a front view showing a clamp ring in the
conventional coaxial connector plug;

Fig. 3B is a right side view of the.clamp ring of Fig.
3A; -

Fig. 4A is a left side view showing a plug insulator in
a conventional coaxial connector;

Fig. 4B is a front sectional view of the plug.insulator
of Fig. 4A;

Fig. 4C is a right side view of the plug insulator of
Fig. 4A€ _ |

Fig. S5A is a plan view showing a plug innér contact in
the conventional coaxial connector plug; *

~Fig. 5B is a front vieﬁ of the plug inner contact of

Fig. 5A;



I't is another specific object of this invention to provide a coaxi al
connector receptacle which is lowin the cost by elimnating press-fitting
aof the central contact into the insulator. According to an aspect
of this invention, there is provided a goaxial connector plug conprising
an outer contact having a first contact®portion brought into contact with
an outer contact of an coaxial connector receptacle and a second contact
portion brought into contact with an outer conductor of an coaxial cable.
In the coaxial connector plug with the aspect nentioned above, the first
contact portion andFide 5Gdsordbobhbmcrigeoresf drheapdugntegeal Cgntachlet by
way of a coupling portion. The second contact portion has a plurality of
pr ess- bondi g pi ¥res for penetrating a sheath of the coaxial cable to come

into contact with t 0 gonduetor _of fhe _coaxial
press- bondi ng plecégﬁ%rg$§Tran§88 ag &7 st §2RhELull:s one

end portion. of the conventional coaxial cable;

Fig. 7A is a sectional view showing a state of the
conventional coaxial connector before an inner conductor of the
coaxial cable is connected £o the inner contact of the coaxial
connector plug; |

Fig. 7B is a sectional view showing a state after the
inner conductor being fixed to the inner contact by soldering;

Fig. 7C is a sectional view showing a completed staté
of the plug aftgf covers are attached to the state of Fig. 7B;

Fig. 8Aa 1s ajsectional view of the conventional coaxial
connector showing a state before a clamp ring is deformed;

Fig. 8B is a sectional view showing a state.after the

- clamp ring is déformed; |

Fig. 9A is a front sectional view showing a
conventional coaxial connector receptacle;

Fig. 9B is a plan view of the coaxial connector
réceptacle of Fig. 9A4; .

Fig. 10A is a plan view showing a receptacle outer
contact of the conventional coaxial connector receptacle;

Fig. 10B is a front sectional view of the receptacle
outer contac; of Fig. 10A;

Figr 10C is a plan view showing the receptacle outer
contact of Fig. 10A but after a terminal fixing portion is

worked;



surround t he coaxi al

cabl e. Preferably, the coaxial connector plug

conpri ses an inner contact having press-contact pieces to be
press-contacted to an inner conductor of the coaxial cable. .
According to another aspect of this invention, there is provided a coaxial

connector receptacle which is munted on‘a”
-4- printed circuit board and which conprises a receptacle outer
contact, a receptacle inner contact, and a receptacle insulator holding

bot h of the receptati®e ciiterisamd frpnbrseontemils vijay ofhéheevwepkedle with
t he above-nenti oned aspect, the recegtacle outer contact has a first

conduct i ng FBFEPEACEY VHETPRLRFE ©

Fig.

Fig

11A is a plan view showing a receptacle insulator

of the conventional coaxial connector receptacle;

Fig.
insulator of

Fig.

11B is a front sectional view of the receptacle
Fig. 11A;

12A is a plan view showing a central contact of

the conventional connector receptacle;

Fig.
12A;
Fig.

according to

.Fig.
Fig. 133;

Fig.
" Fig. 1334;

Fig.

connector of
Fig.
connector of
Fig.
connector of

Fig.

12B is a front view of the central contact of Fig.

13A is a plan view showing the coaxial connector
an embodiment of this invention;

13B is a front view of the coaxial connector of
13C is a side view of the coaxial connéctor of

14A is a half-sectional plan view of the coaxial
Fig. 13A;
14B is a vertical sectional view of the coaxial
Fig. 13A;
14C is é half-sectional side view of the coaxial
Fig. 13A;.

15A'1s a plan view showing a coaxial connector

plug according to the embodiment of this invention;

Fig.
of Fig. 154;
Fig.

of Fig. 15A;

-15B is a side view of the coaxial connector plug

15C is a front view of the coaxial connector piug



receptaci e i nner contact has one end portion surrounded by the receptacle
outer contact and has a conducting portion being exposed on one surface of
t.he receptacle insulator. The receptacle insulator has a receiving portion
for receiving the first conducting port According to stil
anot her aspect of this invention, there |s provi ded a coaxi al connector
conprising a coaxial connector receptacle havi ng a receptacle outer
contact and a coaxial connector plug having a plug outer contact having a
first contact portisngbrosghis idtsetadhatt vied ot hehd 10! eonfdtEsr
contact and a second contact portion brought into contact wth an outer
conduct or oflugetakari alorm? eline Lbde 16daknaFigcokfitsctor with the
above-nentioned aspec¢t, the first contact portion and the second contact
portion of the coaxFi¥- chbifhels gt seﬁl‘-&@“élle"%ﬁ‘t’e*gar]%ﬁ"f P o8GoPed 18§ He5-bIB a
;oupllng pory |ggg CQSA;he ot her hand, the second contact portion conprises

Fig. 16C is a sectloqal view taken along a line 16C-16C
in Fig. 15A;

Fig. 17A is a plan view showing a plug outer contact of
the coaxial connector plug of Fig. 15A;

Fig. 17B is. a front view of the plug ouﬁer_contact of
Fig. 17A;

Fig. 17C is a side view of the plug outer contaét of
Fig. 174; '

Fig. 18A is a plan view showing a plug insulator of the
coaxial connector plug of Fig. 15A;

Fig. 18B is a fronp sectional view of the plug.
insulato: of Fig. 18a; -

| Fig. 18C is a side view pf the plug insuiator of Fig.

18A;

Fig. 19A is a plan view showing a plug inner contact of
the coaxial connector plug of Fig. 15A;

lFig.-lQB is-a front view of the plug inner .contact of
Fig. 193;

Fig. 19C is a side_view of the plug inner contact of
Fig. 19a; | |

| Fig. 20 is a vertiéal sectional view showing a

structure of oné end portibn of the coaxial cable in the

embodiment of this invention;



plurality of press-bonding pieces for penetrating the sheath of the
coaxial cable to cone into contact with the outer conductor of the coaxial
cabl e. The press-bondi ng pieces are arranged so as to surround 'the coaxial
cabl e. Preferably, in the present invention, the coaxia

connector plug conprises an inner contéc@ having a contact piece to be.
press-contacted to the inner conductor of the

-b5- coaxi al cabl e. Brief Description of the EXamnng

Fig; 1Ais a front yi?M’fi"%@ QQVQeQOQMQQinéwgﬂ dﬂgp“éﬂate of the coaxial
connector plug of Figs.llsA-isc for connection with the coaxial
cable;

Figs. 22A-22D are views for illustrating press-contact
processes between an inner conductor of the coaxial cable and
the inner contact of the coaxial connector plug of Fig. 21,
Fig. 22A showing a state before contact, Fig. 22B showiné a
state of the cable positioned Fig. 22C showing a-state of
being press—~contacted by a press -contact tool, and Fig. 22D
showing a side view of the press—contact process of Fig. 22c-

Fig. 23 is a view for illustrating a connection process
between the_piug outer contact of the coaxial connectortplug of
Figs. 15A-15C and the coaxial caole;

Fig. 24 is a sectional view taken along a line 24-24 in
Fig. 23; _

Figs. 25A-25D are views for illustrating press-bonding
processes between a press—bondiné portion of an outer contact
of the coaxial connector plug .and the coaxial cable, Fig. 25A
showing a positioning of the cable, Fig. 25B showing a
progressed positioning process of the cable, Fig. 25C showing a
state in the middle of the press-bonding by a press-bonding
tool,rand Fig. 25D showing a state after completion of the
pressebonding by the pressebonding tool;

JFig. 26 is a view showing elasticity of the cable
press-bonding portion in a state after the completion of the
press-bonding illustrated in Figs 25A to 25D;

Fig. 27 is a sectiondl view taken along a line 27-27 in

Fig. 23;



connect or pl ug; Fig. 1B is a view show ng a di sassenbl 'ed coaxi al
connector plug of Fig. 1A and a connection thereof with a coaxial cable;
Fig. 2Ais a plan view showing a plug outer contact of the conventional

coaxi al connector plug; : Fig. 2B is a front view of the plug outer
contact of Fig. 2A Fig. 2CT 44 Fi ght side view of the plug
outer contact of Fig. 2A ' Fig. 3Ais a front view showi ng a clanp

i ght side view of tHE il PageSFLRREt Vigh Youing an aeflhi LS Oy
side view Shaixigi1A ddnn@chBEUrateptadie ¥Rl 08aLhE OGESH inkANREH O ;
this invention;
Fig. 29A is a plan view showing a receptacle outer
contact of the coaxial éonnector receptacle of Fig. 28;
Fig. 29B is a half-sectional front view snowing the
receptacle outer contact of Fig. 293;
Fig. 30A is a plan view showing a receptacle insulator
of the coaxial connector receptacle of Fig. 28; and
. Fig. 30B is a front sectional view showing the
receptacle insulator of Fig. 30A.

Description of the Preferred Embodiments:

Before description is made as regards a preferred
embodiment, a conventionai connector is described with
reference to Figs. 1 to 12 to understand the invention more
easily.

As shown in Fig. 1A, the conventional coaxial connector
comprises a coaxial connector plug 31 and a coaxial conneétor
.receptacle 33 (see Fig. 9A) which.can be mated and electrically
connected with each other.

As shown in Figs. 1A and 1B, the coaxial connector plug
31 comprises a plug oﬁter'contact 39 -connected to an outer
conductor 37 of a coaxial cable 35, a clamp ring 41 for
clamping.the plug outer contact 39 to the coaxial cable 35, a
plug inner contact 45'electrically connected to an inner
conductor 43 of the coaxial cable 35, and an insulator 47 for
insulating the plug inner contact 45 from the plug outer

contact 39.



Fig. 4B is a front sectional view of the plug insulator of Fig. 4A
Fig. 4Cis a right side view of the plug insulator of .Fig. 4A

Fig. 5Ais a plan view showing a plug inner contact in the conventional
coaxi al connector plug; Fig. 5Bjis a front view of the plug inner
contact of Fig. 5A - 11 - ~ -6- :
Fig. 5Cis a bottomview of the plug inner contact of Fig. 5A

With reference .to Figs. 2A, 2B, and 2C, the plug outer
contact 39 comprises a generally cylindrical outer shell
portion 49, an outer contact cable guide portion 51 extending
from the outer shell portion 49 in a'perpendicular direction,
-and a cover portion 53 exLending from a part of the outer shell
portion 49 in its axial direction. The.outer peripheral
surface of the outef shell portion 49 forms a first contact
portion 55 brought into contact with the coaxial connector
.receptacle 33, and the cable guide portion 51 forms a second
contact portion brought into contact with the outer conductor .
37 of the coaxial cable 35.

The clamp ring 41 is, as.shown in Figs. 3A and 3B,

. formed in a cylind:ical shape soithat the coaxial cable 35 can
be inserted thereinto.

As illustrated in Figs. 4A, 4B, and 4C, the . plug
insulator 47 has a cylindrical body 57 capable of being
received within the outer shell portion 49 of the plug outer
contact 39. The body 57 has an inner contact insertion hole 59
capable of receiving the plug inner contact 45. An insulator
cable gulde portion 61 extends from the body 57 in-a
perpendicular direction. The body 57 is provided with a cover
63 for closing an upper opehing thereof.

Referring to Figs. 5A, 5B, and 5C, the plug 1naer
contact-45 has a shape capable of being inaerted in the inner
contact insertion hole 59. At the upper portion of the plug
inner contact 45, an inner conductor contact portion 65 is
formed for being brought into contact with the ;nnef conductdr

43 (see Figs. 1 and 6) of the coaxial cable 35. On the other



Fig. 6'is a sectional view showing a structure of one end portion of the
conventional coaxial cable; T Fig. 7A'is a sectional view show ng a
state of the conventional coaxial connector before an inner conductor of
the coaxial cabl.e is connected to the inner contact of the coaxi al
connector plug; Fig. 7Bis a Setfional view showi ng a state after
the inner conductor being fixed to the inner contact by sol dering;

Fig. 7Cis a sectional view show ng a conpleted state of the plug after
covers are attached to the state of Fi

sectional vitandof athéhgoRTERTi %’é"ri%;% é-lhe BoHRet R s‘ffg'ﬁlﬁ% afsst &fe
et oL U Mok L8R REL pomigpan, oTopyiR A Bl ety
front secti GRAlnedl @8 $20¥hNGe A r GRIME Nt BbneQaKI aimourbec:téaeprta@eat acl e;
| inner contact of the coaxial conngctor receptacle 33. The
inner conductor contact portion 65 has a grooved recess formed
in a radial direction so as to be able to receive the inner
éonductor 43 of the coaxial cable 35.

As shown in Fig. 6, the coaxial cable 35 comprises a
sheath 69, the outer conductor 3%, an insulator 71, and the
inner conductor 43. An end connecting portion of the coaxial
éable 35 is processed so that those are exposed and arranged in
a s;epped form. . '

With reference to Figs. 1A and 1B again, description
will now be made as regards assembling processes of the coaxial
connector plug 31. The plug insulator 47 is received in the
outer shell portion 49 of the plug outer contact 39. Then, the
plug inner ﬁontact 45 is received within the plug insulatéi 47.
The coaxial cable 35 is disposed so that the inner-conductor 43
is put on the plug inner contact 45, the inéulator 71 is pu£ on
the cable guide portion 61 of the plug insulator 47, and the
outer conductor 37 is put on the cable guide portion 51 of the
plug outer contact 39. Thereafter, the inner conductor 43 is
covered with thé cover 63 thereupon. Next; a cover portion 53
of the outer contact 39 is bent over and located on the cover
63 and the clamp ring 41 is moved in an axial direction and is
deformed to clamp the cable 35.

As shown in Figs. 7A, 7B, and 7C, after the inner

conductor 43 of the coaxial cable 35 is put on the inner

This:Sheet Has Been Replac
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Fig. 9B is a plan view of the coaxial connector receptacle of Fig. 9A
Fig. 10Ais a plan view showi ng a receptacle outer contact of the

conventi onal coaxi al connector receptacle; Fig. 10Bis a front
sectional view of the receptacle outgjzggq;act of - Fig. 10A; Fig
10C is a plan view showi ng the receptacl® outer contact of Fig. 10A but

after a termnal fixing portion is worked;
-7- ' Fig. 10D is a front sectional view of the worked

conductor contact pdrtion 65 of the inner contact 45,
electrical and mechanical connection .of them is carried out by
solder 73. Thereafter, electrical insulatioﬁ from the plug
outer contact 39 is done by covering with the inner cover 63.
Additionally, the outer cover portion 53 is mounted thereon.

As shown in Fig. 8A, after the clamp ring 41 is moved
in the axial direction and located ocutside the cable guide
portion 51 forming a contact portion, deformation is carried
out as shown in Fig. 8B. As a result, the cable guide portion
51 and the outer conductor_37'are electrically connected.

Next, description is made as reéards the conventional .
coaxial connector receptacle 33 with reference to Figs. 9 to
12. As shown in Fig. 9, the coaxial connector receptacle 35_
comprises a receptacle outer contact 75 fitted and electrically
connected to the plug outer contact 39 of the coaxial connector
plug 31, a receptacle insulato£'77 being received within the
receptacle outer contact 75, and a central contact 79
penetrating the central part of the receptacle insulator 77.

As illustrated in Figs;_lOA,-lOB, 10C, and 10D, the
receptacle outer contact 75 comprises a cylindrical third
contact portion 81 fittable to the plug outer contact 39 of the
coaxial connector plug 31, a cylindrical insulator holding
portion_83 connected to the third contact portion 81, and
leg-like terminal fixing portions 85 extending downward from
the insulator holding portion 83. At the upper part of the
contact portion 81, an opening 87 is formed which is capable of
inserting the outer shell portion 49 of the coaxial connector

plug 31 therein. When the terminal fixing portions 85 a:e.



feceptacle outer contact of Fig. 10C Fig. 11Ais a plan view
showi ng a receptacle insulator of the conventional coaxial connector

receptacl e; Fig. 11B i.s a front sectional view of the receptacle
insul ator of Fig. 11A; Fig. 12A.is a plan view show ng a central
contact of the conventional connector~ré&8eptacl e; Fig. 12Bis a
front view of the central contact of Fig. 12A Fig. 13Ais a plan

view showi.ng the coaxial connector according to an enbodinent of this
I nvention;  pounted Fc_FA % ph3Ried 1feRt pdLMM Ghildhe 1e0astaknewRNEet or Of

Fig. 13A Ig. 13Cis a side view of the coaxial connector of
Fig. 13A figures Fift ilAperpeadhatiasegtbeantaloypvardlyew of .t he coaxi al

In Figs. 11A and 11B, the cylindrical receptacle
insulator 77 is provided with a éentral contact insertion hole
89 in the central part thereof; .

As shown in Figs. 12A and 12B, the central qontact 79
is formed in a stiék—shape and compfises an inner contact
portion 79a for use as a fourth.contact portion electrically
brought into contact with the plug inner contact 45 (see Figs.
5A, 5B, and $C) of the coaxial.connector plug 31, a terminal
fixing portion 79b electrically connected to a terminal at a
printed circuit board-side, and a fixing tooth 79q for fixing
the central contact 79 itself to the receptacle insulator 77
(see Fig. 10). .

With reference to Fig. 9 again, the receptécle
insulator 77 is received in the insulator holding portion 83 of
the receptacle outer contact 75. In the central contact
insertion hole 89 §f the insulator 77, the.central contact 79
is inserted. The fixing tooth 79c of the central contact 79 is
located within the central contact insertion hole 89 so as to
prevent the central contac; 79 from moving in an axial
direction. |

In the conventional coaxial connector plug 31, the plug
outer contact 39 and the clamp ring 41 for connecting the plug
outer contact 39 to the coaxial cable 35 are prepared as
separate parts, respectively. Consequently, the number of
parts becomés large and production cost is increased.

Additiocnally, in the conventional coaxial connector plug,



connector of Fig. 13A Fig. 14B is a vertical sectional view of

the coaxial connector of Fig. 13A _ Fig. 14Cis a half-sectional
side view of the coaxial connector of Fig. 13A; Fig. 15Ais a
plan view showi ng a coaxial connector _ hyg_according to the enbodi ment of
this invention; Fig. 15B is a side view of the coaxial connector

plug of Fig. 15A Fig. 15Cis a front view of the coaxial -
connector plug of Fig. 15A; :

soldering is made in an connection between the inner conductor
43 of the coaxial cable 35 and the inner contact 45. This
requires an expert for the soldering and brings a risk that
peripheral parts are subjected to a damage due to heat.
Furthermore, it is necessary to expose the inner conductor 43
and the outer conductor 37 of the coaxial cable 35 so as to be
connected with the plug inner contact.45 and the plug outer
contact 39 of the coaxial connector plug, respectively. This
makes a process oflthe end portion of the coaxial cable 35
complicated. |

Additionally, in the conventional coaxial connector
recepﬁacle, the central contact 79 is press—fittéd and fixed to
the receptacle insulator 77. It is therefore necessary to have
an equipment and a production-step for the press-fitting
operatibn. This results in a disadvantage that production cost
is.increased.

Description will now be made as regards a preferred
embodiment of this invention with reference to Figs. 13 to 30.

As shown in Figs. 13A.to 13C and 14A to 14C, a coaxial
connector 91 comprises a coaxial connector receptacle
- (hereinafter called receptaéle)-93 énd a coaxial connector piug
(hereinafter called plug) 95 eqh of which are fitted and
electrically connected each other. The connector receptacle.93
is connected to a printed circuit board 97. A coaxial cable 99
is connected to the plug 95. The plug 95 ié, as shown by an
arrow in Fig. 13A, arranged so as to be.pivotable over 360

angular degrees on the receptacle 93.



Fig. 16A is a sectional view of the coaxial connector plug taken along a
line 16A-16A in Fig. 15C Fig. 16B is a sectional view taken al ong
a line 16B-16B in Fig. 15A;, Fig. 16Cis a sectional view taken
along a line 16C-16C in Fig. 15A _ _Fig. 17Ais a plan view show ng
a 'plug outer contact of the coaxial conh@ctor plug of Fig. 15A;

Fig. 17Bis a front view of the plug outer contact of Fig. 17A

Fig. 17Cis a side view of the plug outer contact of Fig. 17A;

Fig. 18A is a plan wawm Slefiddeca pbupigfisul 38 ato afs5d lamd aéaxial 160Nndet or
plug of Fig. 15A; Fig. 18Bis a front sectional view of the plug
. plug 95 comprises a plug outer contact 101, a plug insulator

103 being received within the plug outer contact 101, and a
plug inner contact 105 being received within the plug insulator
103. Numerals 107 and 109 denote an outer shell portion'and a
band portion, respectively, which will later be described.

With reference to Figs. 17A, 17B, and 17C, the plug
outer contact 101 compriseé the outer shell portion 107 capable
of being fitted and connected to the receptacle 93 (see Figs.

13 and 14), a press?bonding portion 111 press—bonded and
connected to the coaxial cable 99 (see Figs. 13 to 16), and an
outer cover portion 113 for closing an opening of the outer
shell portion 107. The outer shell portion 107 is formed in a -
generally cylindrical shape and forms a first contact portion.
At the outer periphery of a fitting portion of the outer shell
portion 107 fitted into the receptacle 93, a plurality of
projections, pads, or dowels 115 (for example, three to four
points) are formed to ensure an electrical contact with the
receptacle 93. The outer shell portion 107 has an outer
peripheral wall having an opening 117 for operating an
extracting-tool therethrough. In addition, from one end of the
outer peripheral wall of the ocuter shell portion 107, a cable
guide portion 119 for guiding the coaxial cable 99 extends
-perpendicularly in a direction along the central axis of the
outer shell portion 107. The outer cover portion 113 serves
also as a coupling'portion for coupling the outer shell portion

107 with the press-bonding portion 111. The outer cover

portion 113 is formed integral with the outer shell portion 107



i nsul ator of Fig. 18A; Fig. 18Cis a si de view of the pl ug

I nsul ator of Fig. 18A; Fig. 19Ais a plan view showi ng a plug
i.nner contact of the coaxial connector plug of Fig. 15A Fig. 19B
is a front view of the plug inner con[ggﬁ7of Fig. 19A Fig. 19C

is a side view of the plug inner contact™'of Fig. 19A Fig. 20 is
a vertical sectional view showing a structure of one end portion of the
coaxial cable in the enbodinent of this invention; ,
, and the press-bonding portion 111. Between the cover portion
113 and the press-bonding portiom 111, a pair of band portions
109 is formed to hold the coaxiél cable 99. The press-bonding
portion 111 acts as a second contact brought into contact with
the outer conductor of the coaxial cable. As understood from
Fig. 17C, the press-bonding portion 111 comprises a pair of :
.first press—-bonding pieces 123 projecting in a U—shape or a
V-shape from a base 121 and a pair of second press-bonding
pieces 125 projecting longer than the first p;ess-bonding
éieces 123. A projecting end or tip of each of thé
press-bonding pileces 123 and 125 is formed sharp so as to
penetrate a sheath of the coaxial cable 99. The second
press—-bonding pieces 125 have guidé portions 127 for guiding
and centering the coéxiai cable 99.

Referring to Figs. léA, 18B, and 18C, the insulator 103
comprises a substantially cylindrical Body 129 capable of being
received iﬁ the outer sheli portion 107 of the piug cuter
contact 101 and an insulating.cover 133 connected to the body
129 thfough a hinge 131. Tﬁe body 129 comprises an inner
contact receiving portion 135 for feceiving the plug inner
contaét 105 (see Figs. 15and 16), a guide hole 137 for guiding
the contact portion of the inner ééntact 105, a guide groove
139 for guiding the coaxial cable 99 (see Figs. 13 to 186), and
an'inner cable guide portion 141. The inner cable guide
portion 141 projects outwardly in a perpendicular direction to
tﬁe central axis of the body 129. One.end of the body 129 has
an opening portion 143 which is closed by the insulating cdver

133.
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-9- Fig. 21 is a view show ng an open state of the coaxi al
connector plug of Figs. 15A-15C for connection with the coaxial «cable;
Figs. 22A-22D are views for illustrating press-contact processes between
an inner conductor of the coaxial cable ﬂgd t he i nner contact of the
coaxi al connector plug of Fig. 21, Fig.”m22A showing a state before
contact, Fig. 22B showing a state of the cable positioned, Fig. 22C

showing a state of Reieigepr¢9a; coR AGiHe ﬂaé,atngegfago{mg% dfifiact?ids™ O

22D showi ng a side view of the' press-contact process”o
Fig. 23 is ajimed iinl hUSLAR! sRgp& HENNRG! K0BrPEoCeSStadetpd¥an dnha 481, ug .
outer contact of the coaxial connector plug of Figs. 15A-15C and the
coaxi al cabl¥By the centraflj gargjof sthe gemssocantacevwoakim alding a |ine
24-24 1n U~shaped groove l47a is formed to be brought into contact with
the inner conductor of the coaxial cable 99 (see Figs. 13 to
16). At the both sides of the U-shaped groove 147a, a pair of.
press-contact blades 147h is formed to divergently.expand
upwardly. The press-contact blades 147b penetrate the inner
insulator of the coaxial cable 99 so that the press-contact
portion 145 is electrically connected to the inner conductor of
the coaxial cable 99. The piug inner contact 105 has a pair of
spring portions 149 extending downward. The lower end of each
of spring portions 149 has an inner contact portion 151 brought
into contact with the inner contact 6f the receptacle 93.
As illustrated in Fig. 20, the éoaxial cable 99
comprises a sheath 153, an outer conductor 155, an inner
.insulator 157, and an inner conductor 159. The end portion of
the coaxial cable 99_is processed different from that of the
coﬁvénpional coaxial cable in that the sheath 153 and the oute;
conductor 155 afe paftly rémoyed at one end portion of the
' coaxial cable 99 so that the inner insulator 157 and the inner
conductor 159 are projectéd with both substantially equal -
length from the common end of the sheath 153 and the ocuter
conductor 155.
With refereﬂce to Figs. 21 to 28, description will be
made as regards an operation of connecting the coaxial &able 99

to the coaxial connector plug 95.

As shown in-Fig. 21, the insulator 103 is received



Fig. 23; Figs. 25A-25D are views for illustrating press-bonding
processes between a press-bonding portion of an outer contact of the
coaxial connector plug and the coaxial cable, Fig. 25A showing a
positioning of the cable, Fig. 25B shoyﬁfg a progressed positioning
process of the cable, Fig. 25C showing a™“state in the mddle of ‘the
press-bonding by a press-bonding tool, and Fig. 25D showing a state after
conpl etion of the press-bonding by the press-bonding tool; _ _Fig.
26 is a viewvihbinnghel astexcisheldf pbireicabl @7 @f st kandirgopeattonoin a
state after the conpl etion of the press-bonding illustrated in Figs 25A to
25D; The; {nsylatqr al%%étﬁ%ﬁaﬁ I1ReF t eRCY diRFed iingePRFL RGN 135S Fi g.

23; (see Fig. 18) in which the inner contact 105 is received.
Thereafter, the coaxial cable 99 with one end thereof processed
is disposed'on the plug 95. The coaxial cable 99 is positioned
so that the inner insulator 157 and the inner conductor 159 are
inserted in the guide groove 139 of the insulator 103. Then,
as illustrated in Figs. 22a, 22B, 22C, and 22D, the inner
insulator 157 and the inner éonductor 159 of the coaxial cable
99 (see Fig. 20) are disposed on the press-contact blades 147b
of the inner contact 105 of the plug 95. With this condition,
a press-contact tool 161 is operated. By this operation, the
inner insulator 157 of the coaxial cable 99 is cut bj the
press-contact blades 1475 of the inner contact 105. At the
same time, the inner conductor 159 of the coaxial cable 99 is
forced into the U-shaped groove 147a of the inner contact 105

' to be electrically connected. Thereafter, the insulating cover
133 (see Fig. 21) of the insulator 103 is bent at the hinge 131
so that the opening portion 143 (see Fig. 18) is closed.
.Simultaneously, the innér contact 105 is insulated from ihe
outer contact 101 (se€ Figs. 15 and 16). As illustrated in
Figs. 23 and 24, the cover portion 113 of the outer contact 101
{see Figs. 15 and 16) is bent perpendicularly at the connecting
portion with the outer shell portion 107. .Then, the
press-bonding poftion 111 is press-bonded to the coaxial cable
99. Additionally, the band portidn 109 is wound around the

outer periphery of the coaxial cable 99 (see Fig. 15C).



°

- 10- - 'Fig. 28 is a sectional view/shomdng an assenbly of a
coaxi al connector receptacle according to the enbodi nent. of this
i.nvention; Fig. 29Ais a plan view showi ng a receptacle outer
contact of the coaxial connector receptacle of Fig. 28; Fig. 29B
is a half-sectional front view show ng t @ receptacl e outer contact of
Fig. 29A Fig. 30Ais a plan view showing a receptacl e insulator
of the coaxial connector receptacle of Fig. 28; and Fig. 30Bis a
front sectional viewistiowrefeitdrece recepgacl 2sSAns2emt @sSMf ahdg2580Athe
Description of the Preferred Enbodi nents:

coaxial cable 99 is guided by the guide portion 127 to be
centered in the press-bonding portion 111. Thereafter,
press-bondin§ is carried out by the press-bonding tool 163.

The pair of first press-bonding pieces 123 penetrate the sheath
‘153 and proceed further so as to bite into é boundary between
the outer conductor 155 and the inner insulator 157. On the
other hand, the tip portion of each of the second press-bonding
pieces 125 is crimped by the press-bonding tool 163.

Accordingly, the tip'portidn penetrates the sheath 153 and
proceeds so as to bite into between the sheath 153 and the

outer conductor 155.

Referring to Fig. 26, the first and the second
press-bonding pieces 123 and 125 have elasticity.in a
respective direction of arrows 165 and 167. With this
elasticity, the outer conductor 155 of the coaxial cable 99 is
put between the press-bonding pieces to ensure reliablé
electrical contact. |

As shown in Fig. 27, the band portion 109 is wound
around the periphery of the coaxial cable 99 and the cable
guide portions 141 and 119 so as to prevent the outer cover
portion 113 (see Fig. 21) from lifting from the coaxial cable
99.

With reference to Figs. 28, 29A, 298, 30A, and 30B,
description is made as regards the receptacle 93. As shown in
Fig. 28, the receptacle 93 compfises a receptacle outer contact

169, a receptacle insulator 171, and a receptacle inner contact

'173. As illustrated in Figs. 29A and 29B, the receptacle outer



Before description is made as regards a preferred enbodinent, a
conventional connector is described with reference to Figs. 1 to 12 to
understand the invention nore easily. As shown in Fig. 1A the
conventional coaxial connector conprises,a coaxial connector plug 31 and a
coaxi al connector receptacle 33 (see Fi% BA) which can be mated and

electrically connected mﬁth each ot her. As shown in Figs. 1A and
1B, the coaxi al connecto 31 co ses éf %uter gont 39
connect ed t oS@Mmtastl 69 Gc é’rli?ﬁ‘rb ‘ctb’agé tePgELIgN Qi ng 41

for clanpi c‘?“%‘g" e,rq23 104 B RLCLIS:Tn §@ o 18 tde t%%aplag 68bk8e35 18 P)ug

I nner conta y Connect 0 an inne uctor 43" of the
coaxi al cabl gg 3p; ¢ @dlfl A8 1Bk dtenl Y é&rnedtrzeml atl pQuheipyUGE i NEEF

contact 45 fromthe plug outer contact 39.
example, three) leg-like terminal port;ons 177 extend downward
from the third contact por;ion 175. The contact portion 175
has an opening 179 in thch the plug outer contact 101 of the
plug 95 is inserted.

As shown in Figs. 30A and 30B, the receptaclé insulator
171 of the receptacle 93 has a plurality of insertion holes 181
being used as a receiving portion in which the terminal
portions 177 (see Fig. 29B) of the recéptacle outer contact 169
are inserted and received. The receptacle insulator 171 has
also a depressed guide portion 183 for receiving the third
contact portion 175 of the receptacle outer contact 169. 1In
the central part of the receptacle insulator 171, the
receptacle inner contact 173 press—-formed is molded. The
receptacle inner contact 173.¢omprises a fourth contact portion
185 electrically brought into contact with the contact portion
151 of the plug inner contact 165 of the plug 95 (see Fig. 21)
and a terminal portion 137 elecﬁrically connected to the
printed circuit board 97 illustrated in fig. 13.

Returning to Fig. 28, the receptacle outer contact 169
is perpendicularly bent after the terminal portions 177 are
inserted in the insertion holes 181 df the receptacle insulator
171. The bent terminal portions 177 are electrically connected
to the printed circuit board 97 illustrated in Fig. 13.

According to the above-mentioned preferred embodiment,

the outer shell portion 107 of the plug outer contact 101 as



“Wth reference to Figs. 2A, 2B, and.2C, the plug outer contact 39 )
conprises a generally cylindrical outer shell portion 49, an outer contact

cabl e guide portion 51 extending fromthe outer shell portion 49 in a

per pendi cul ar direction, and a cover portion 53 extending froma part of

the outer shell portion-49 in its axial?diTection. The outer peri pheral

surface of the outer shell portion 49 forns a first contact portion 55
brought into contact with the coaxial connector receptacle 33, and the

cabl e, aui de, Ber b on, S fOLIE fbATEA" U1 SRR Y YHRhCLMLS fON 2
the outer conductor of the coaxial cable of the plug 95, the
press-bonding portion 111 as the'seeond contact portion having
the press-bonding pieces arranged to surround the coaxial cable
99, and the band portion 109 are integrally coupled through the
cbver portion 113 as the coupling portion. Thus, it is not
necessary to use the conventional clamp ring as a separate
part. This results in a reduction of the number of parts and
of cost of parts. This also makes it possible to reduce
production cost. In addition, it is possible tohlower a height
of the cocaxial connector after the coaxial cable 99 is |
connected thereto since the clamp'éing beéomes unnecessary.

Therefore, miniaturization of the coaxial connector can
be achieved.

Additionally, according_to this invention, the inner
conductor 159 of the coaxial cable 99 is press—éontacted with
the plug inner contact 163 of the plug 95 and the plug outer -
‘contact 101 of the plug 95 is press-bonded to the outer
conductor 155 of the coaxial cable 99 by the press—bonding
portion 111 having the first and the second press-bonding
pieces (123, 125). Accordingly, electrical connection betWeen
‘the plug 95 and the coaxial cable 99 ‘can be carried out
extremely easily by the use of the press—-bonding tool and the
press—contact tool. As a result, connection operation with the
coaxial cable 99 becomes remarkably simple and production step
of assembling can be reduced. Moreover, it is possible to
further reduce production étep of processing and to simplify

processing treatment of the end portion of the coaxial cable 99



37 of the coaxial cable 35. The clanp ring 41 is, as shown in
Figs. 3A and 3B, forned in a cylindrical shape so that the coaxial cable
35 can be inserted thereinto. , As illustrated in Figs. 4A, 4B, and
4C, the plug insulator 47 has a cylindrical body 57 capable of being
received within the outer shell portion 29 of the plug outer- contact 39.
The body 57 has an inner contact insertion hole 59 capable of receiving
the plug inner contact 45. An insulator cable guide portion 61 extends
fromthe bodecansienpaespebpritihg uarcedis ©ft tha. prdbe-batyihy dertibaviided
with a cover 63 for closing an upper opening thereof. Ref erring
to Figs. 5A1SsBarzAgdseutween ehpgingethecgavast Pastel Hl:hape capabl e of

inner ,contact .in ole 59. At

e s ARG OFE SO SR TS S et e

65 is molded in the insulator 171, so that press-fitting of the inner
contact is not necessary. It is therefore possible to reduce
the receptacle assembling time and to miniaturize the
receptacle. -

Furthermore, the plug inner contact 163 of the coaxial
connector plug 95 hés the press—cohtact pieceipress~contacted
with the inner conductor 159 of the coaxial cable 99. In this
case, conventional soldering operation is no longer needed. It
is possible to prevent the peripheral parts from such as
damages due-to heat and to.carry out connection operatién

extremely easily without requiring skill.



-formed Tor being broughmt into contact with the inner conductor 43 (see

Fi gs coaxial cable 35. On the other hand,
at thH I 'l ﬂ)"t‘ Hf the plug inner contact 45, an inner contact

“portion 6% havimngsa snal |l er di aneter ?% formed so as to be brought into
contact with the receptacle inner con &t of the coaxial connector
receptacle 33. The inner conductor contact portion 65 has a grooved recess
formed in aradial direction so as to be able to receive the inner
conductor 43 of the coaxial cable 35. As shown'in Fig. 6, the

coaxi al cabfpyB%sCeEREKSPSA

1. A coaxlal connector plug (95) comprlsiﬁg 2 plug
cuter contact (101) haﬁiﬁq é £irst contact portion (107) to be
brought into contact with a receptacle outer caontact (169) of a
coaxial connector receptacié (93) and a second contact portion(111)
to be brought into contact with an outer conductor (1S5)
of a coaxial cable (99),

wherein sald first contact portion and said second
contact portion are integrally cqﬁpled by way of a coupling
portion (113}, said second contact portion having a plurality
of press-bonding pieces (123, 125) for penetrating a sheath
(153) of said coaxial cable to come into contact with said
outer conductor of sald coaxial cable, said press-bonding
pleces being arranged_éo-as to surroﬁnd saild coaxial cable.

2. A coaxial connector plug as claimed in Claim 1,
further eomprising a plug inner contact (10S) having a
press-contact portion (147) to be press-contacted with an inner
conductox of sald coaxial cable. .
| 3. A coaxial connector plug as claimed in Claim ! or 2,
wherein sald coupling portion and said press-bonding pieces are
separated by a predetermined distance 

4. A coaxial connector plug as claimed in one of Claims 1 to 3,
wherein said plug outer contact comprises a plug insulator
(103) for receiving one end portion of.said coaxlal cable and

- an insulator recelving porticon (107} located at said first

contact portion to hold said plug insulator.

S. A coaxial connector pPlug as claimed Jr one of Claims 2 to 4,

wherein said press-contact poixion comprises a slitted groave

I —
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sheath 69, the outer conductor 37, an insulator 71, and the inner
conductor 43. An end connecting portion of the coaxial cable 35 is

pr oceﬁwﬂjﬂmmwl’”r e are exposed and arranged in a stepped form

Wth tig un. 1A and 1B again,_description wll now be made as
regar ds a%séhb”in@ pfocesses of the coaxdal™ connect or plug 31. The plug

i nsulator 47 is received in the outer shell portion 49 of the plug outer
contact 39. Then, the plug inner contact 45 is received within the plug

i nsulator 47. The coaxial cable 35 is disposed so that the inner conductor
43 is put on the plug inner contact 45, the insulator 71 is put on the
cabl e guide portion 61 of the plug insulator 47, and the outer conductor
37 is put @atihescadiengadge portion 51 of the plug outer contact 39.
Thereafter, the inner conductor 43 is covered with the cover 63 thereupon.

Next, a coMa7apoartd oh P38ssofortrctoniade cdi7adt f@oneds apebrtiovdAeanit | ocat ed

on the ccnga‘opening of said slitted groove so as to penetrate an

insulator (157) formed at the periphery of said inner conductor
of sald coaxial cable to be brought into contact with said
inner conductor, said plug inner contact (105) preferably being

received within said insulator.

6. A coaxial conﬁecto_z plug as claimed in one of Claims 1 to S,
gaid plurality of press-bonding pieces comprise a first
press-bonding piece (123) for penetrating said coaxial cable-
inside said outer conductor and a second press-bohding plece
.(125) for penetrating said coaxial cable outside said outer
conductor, whereby sald outer conductor is partially held
between said first press-bonding piece and said second
press-bonding plece.

7. A coaxial connector plug as claimed in Claim S or 6,
wherein said coaxial cable has a connectlion end portion having
a shape that said outér conductor 1is covered with said sheath

" and said inner conductor covered with said insulator projects
from said outer conductox in an axial direction.

8. A coaxial connector receptacle (93) which 1is
mounted on a printed circuit board (91) and which comprises a
zecéptacle outer  contact (169), a receptacle inner contact
(173), and a receptacle insulator (171) holding said zeceptacie'
outer and inner contaqts, wherein sald receptacle outer contact

has a first conductor portion(177) at one end, sald receptacle

—_—
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63 and the-elanp—ring 41 is noved in an axial direction and is deformed to

cl anp the As shown in Figs. 7A, 7B, and 7C, after the
i.nner ““‘“\m‘\e coaxial cable 35 is put on the inner
- 13 - or conttact portion 65 of the inner contact 45, electrica

and rr_echanl cal connectlon of themis cardd &d out by solder 73. Thereafter,
el ectrical- insulation fromthe plug outer contact 39 is done by covering
with the inner cover 63. Addi tionally, the outer cover portion 53 is
Prg\tjgged ther(%qré.lm 8 cont_inﬁ‘adﬁho"m in Fig. 8A after. the clanp ring 41 is

inner contact having a second conductor poition (jﬂ7) which 1s
surrounded by $aid receptacle outerxr contact of said receptacle
insulator and which is éxposed at one surface of said
receptacle insulator, said receptacle insulator having a .
receiving portion (151) for receiving gaid first conducL;r
portion.

9, Aléoaxiai connector rec;ptacle as claimed in Claim
8, wherein said receptacle insulator has a surface which is
fixed to a surface of saild printed circuit boaxd (91).

10. A coaxial connector comprising a coaxial conﬁector
receptacle (33) having a receptacle outer contact (169), and a
coaxial connector plug (95) having a plug outer contact (101)
with a firs£ contact portion (1Q7) to be brought into contact
with said receptacle outer contact and a second contact éortion
(111) to be brought into contact with an outer conductor (155)
of a coaxial cable (99), wheréin said first contact portion and
sald second contact portion of said coaxial connectoer plug are
integrally cougléd by way of a coupling portion (113), said
second contact portién having a plurality of press-bonding
pleces (123, 127) for penetrating a sheath (153) of said
coaxial cable to come into contact with said outer conductor of
sald coaxial cable, said.pre§s-bonding pleces being arraﬁged so -
as to surround said céaxial'cable.

11. A coaxlal connector as claimed in Claim 10,
wheréin sald coaxial cdnnector plug comprises a plug inner
contact (105) having_a.press-COntact portlion (145) to be

press—-contacted with an inner conductor (159) of said coaxial
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i'n the axial ditectiomand | ocated outside the cable guide portion 51
form rﬂm,ﬂﬂmt deformation is carried out as shown in Fig. 8B.
r t'm "lﬂaeglgw de portion 51 and the outer conductor 37 are
eI ect ri‘cal chohneet Next, description is nmade as regards the
conventional coaxial connector recept'éc?-z 33 with reference to Figs. 9 to

12. As shown'in Fig. 9, the coaxial connector receptacle 33 conprises a
receptacle outer contact 75 fitted and electrically connected to the plug

out er cont 3@@?@3 qQf. C{fﬂﬁ-lﬁﬂﬁﬁba connector plug 31, a receptacle insulator
in

77 being r ed w receptacle outer contact 75, and a central
contact 79.,pemetrating the central part of the receptacle insulator 77.
As illustrated in Figs. 10A, 10B, 10C, and 10D, the receptacle ‘outer
contact 75 conprid$@s aAcgbamdal cednneditod atmitaémﬁdpbmtqlcﬁimilfi ttable to
the plug outer contact 39 of the coaxial connector ug. 31, a cgll I ndri cal
i nsul at or WBFH?%@ said coupling portion and said press- on ng porti
are positioned so as to separate each other by a predetermined
distance.
13. A coaxial connector as claimed in one -of'CIaims 10 to 12,
wherein said plug outer cont:acf. comprises a plug insulator
(103) for receiving one end portion of said coéxial cable and -
an insulator recei#ing portion (107) which 1a located at said
first contact portion so as to hold said plug insulator.
14. A coaxlal connector as claimed in one of Claims 11 to 13,
vhereln sald press-contact portion (145)_comprises a slitted
groove (147a2) and a press-contact blaﬁe (147b) formed at both
sides of an opening of said slitted groove so that said
press-contact portion penetrates an insulator (157) formed at

the periphery of sald inner conductor of said coaxial cable to

be brought into contact with said inner conductor, said plug inner

contact preferably heing.receiyved in said plug insulator.

| 15. A coaxial conﬁeétor as claimed in one of Claims 10 to 14,
vherein said coaxial cgannec.t.or plug 1s rotatable with respect
.-‘Lo said coaxial cor_mect.qr .recept.acle, said coaxial calrle
- extending in a directlon inte:secting a central axis of said
coaxial connector plug.
16. A coaxial connéc't.or as claimed in one of Claims 10 to 15,

wherein said press-bonding piecés comprise a first
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‘portion he third contact portion 81, and |eg-Ilike

termn ons 85 extending downward from the insulator holding
portiogw!u T’"ﬂ!’ﬂﬂ! part of the <contact portion 81, an opening 87 is
f or med reh L inserting the outer shell portion 49 of the
coaxi al connect or plug 31 therein. Vihef8tThe terninal fixing portions 85
are C - 14 - nounted on a printed

circuit bO&I‘glV\{‘IICfilsls nog sh wn in figures, it is perpendicularly bent
out wardl y. m edh A and 11B, the cylindrical receptacle

| n_SU| at O_r 77 égs oné_{j etchea IC trf%r p%rr]lte rat.lirr]xsgegtaig coaxfal cable
inside saild outer conductor (153) and a second press-bonding
plece (125) for penetrating said coaxial cable outside said
outer conductor {155), whereby' said outer conductor is
partially held between said first press-bonding piece and said

second press-bonding pilece.
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89 in the central part thereof. As .shown in Figs. 12A and 12B, the
central contact 79 is forned in a stick-shape and conprises an inner -
contact portion 79a for use as a fourth contact portion electrically
brought into contact with the plug inner contact 45 (see Figs. 5A, 5B, and
5C) of the coaxial connector plug 31, a termnal fixing portion 79b

electrically connected to a term nal. f? printed circuit board-side, and
a fixing tooth 79c for fixing the centra contact 79 itself to the
receptacle insulator 77 (see Fig. 10). Wth reference to Fig. 9

again, the receptacle insulator 77 is received in the insulator hol ding
portion 83 of the receptacle outer contact 75. In the central contact
insertion hole 89 of the insulator the central contact 79 is inserted.
The fixing tooth 79c of the central caﬂtact 79 is located within the
central contact insertion hole 89 so ds to
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prevent the central contact 79 fromnoving in an axial direction.

In the conventional coaxial connector plug 31, the plug outer contact 39
and the clanp ring 41 for connecting the plug outer contact 39 to the
coaxi al cable 35 are prepared as separate parts, respectively.
Consequently, the nunber of parts becones |arge and production cost is
increased. Additionally, in the conven2{ldhal coaxial connector plug,

- 15 - soldering is nge in angnnection between the inner conduct or

43 of the coaxial cable 3 agg/Lhe I nner contact 45. This
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requires an expert for the soldering and brings a risk that peripheral
parts are subjected to a danage due to heat. Furthernore, it is necessary
t.o expose the inner conductor 43 and the outer conductor 37 of the coaxial
cable 35 so as to be connected with the plug inner contact 45 and the plug
outer contact 39 of the coaxial connector plug, respectively. This makes
a process of the end portion of the coa3fjif cable 35 conplicated.
Additionally, in the conventional coaxial connector receptacle, the
central contact 79 is press-fitted d fixed to the receptacle insulator
77. 1t is therefore necessary to ha an equi pnent and a production-step
for the press-fitting operation. This _pg ul'ts j4Da di sadvant age t hat
production cost is increased. cription will now be nade as
regards a preferred enbodi nent of thi ention with reference to Figs.
13 to 30.
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As shown in Figs. 13A to 13C and 14A to 14C, a coaxial connector 91

conpri ses a coaxial connector receptacle (hereinafter called receptacle)
Q3 and a coaxial connector plug (hereinafter called plug) 95 both of which
are fitted and electrically connected each other. The connector receptacle
93 is connected to a printed circuit board 97. A coaxial cable 99 is
connected to the plug 95. The plug 95 i4/]7as shown by an arrowin Fig.

13A, arranged so as to be pivotable over 360 angular degrees on the
receptacle 93. Wth reference to Figs. 15A to 15C and

16A to 16C, the
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" At the outer peripheryAg#<&Bitting portion of t

pl ug 95 conprises a plug outer contact 101, a plug insulator 103 being
received within the plug outer contact 101, and a plug inner contact 105
being received within the plug insulator 103. Nunerals 107 and 109 denote
an outer shell portion and a band portion, respectively, which will [ater
be descri bed. Wth reference to Figs. 17A, 17B, and 17C, the plug
outer contact 101 conprises the outer sfgl7 portion 107 capable of being
fitted and connected to the receptacle 93 (see Figs. 13 and 14); a
press-bondi ng portion 111 press-bonded and connected to the coaxial cable
99 (see Figs. 13 to , and an outer cover portion 113 for closing an
openi ng of the outer ™ 'shell por&gon 107. The outer shell3gbrtion 107 is
formed in a generall ¥ cylindrical shape and forﬁg a first contgqt portion
1 ] portion 107
dr dowel s

fitted into the
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points) are formed to ensure an electrical contact with the receptacle 93.

The outer shell portion 107 has an outer

peri pheral wall having an opening

117 for operating an extracting-tool therethrough. In addition, fromone
end of the outer peripheral wall of the outer shell portion 107, a cable
gui de portion 119 for guiding the coaxial cable 99 extends perpendicularly

in a direction along the central axis of/ithe

outer shell  portion 107. The

outer cover portion 113 serves also. as a coupggﬁgxiortion for coupling the

outer shell portion
cover portion 113 i

forned
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- 17 - and the press-bonding portion 111. Between the cover portion 113
and the press-bonding portion 111, a pair of band portions 109 is forned
t.o hold the coaxial cable 99. The press-bonding portion 111 acfs as a
second contact brought into contact with the outer conductor of the
coaxi al cable. As understood from Fig. 17C, the press-bonding portion 111
conprises a pair of first press-bondi ng/pfeces 123 projecting in a U shape
or a U shape froma base 121 and a pair of second press-bonding pieces
125 projecting-l-onger than the first press-bonding pieces 123. A
projecting end or tip of each of the press-bonding pieces 123 and 125 is
formed sharp so as to penetrate 'a sheath of the coaxial cable 99. The
second press-bonding pieces 125 have guide portions 127 for guiding and
centering the coaxial cable 99.
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Referring to Figs. 18A, 18B, and 18C, the insulator 103 conprises a
substantially cylindrical body 129 capable of being received in the outer
shell portion 107 of the plug outer contact 101 and an insul ating cover
133 connected to the body 129 through a hinge 131. The body 129 conpri ses
an inner contact receiving portion 135 for receiving the plug inner
contact 105 (see Figs. 15 and 16), a ggMe hole 137 for guiding the
contact portion of the inner contact 105, a guide groove 139 for guiding
the coaxial cable 99 (see Figs. 13 to 16), and an inner cable guide
portion 141. The inner cable guide portion 141 projects outwardly in a
perpendi cul ar direction to the central axis of the body 129. One end of
t he body 129 has an opening portion 143 which is closed by the insulating
cover 133.
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- 18 - In Figs. 19A, 19B, and 19C, the plug inner contact 105 is
“formed in a |ink shape and has a press-contact portion 145. |In the central
part of the press-contact portion 145, a U shaped groove 147a is forned to
be brought into contact with the inner conductor of the coaxial cable 99
(see Figs. 13 to 16). At the both sides of the U shaped groove 147a, a
pair of. press-contact blades 147b is §gped to divergently expand
upwardly. The press-contact bl ades 147b penetrate the inner insulator of
the coaxial cable 99 so that the press-contact portion 145 is electrically
connected to the inner conductor of the coaxial cable 99. The plug inner
contact 105 has a pair of | spripg portions 149 exigndi ng downward. The = .

| ower end of each of sprijag_pfRtions 149 has an Lnne§1contact portion 151
br ought —
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into contact with the inner contact of the receptacle 93. As
illustrated in Fig.. 20, the coaxial cable 99 conprises a sheath .153, an
eut er conductor 155, an inner insulator 157, and an inner conductor 159.
The end portion of the coaxial cable 99 is processed different fromthat
of the conventional coaxial cable in that the sheath 153 and the outer
conductor 155 are partly renoved at ond(Q¢fh@ portion of the coaxial cable
99 so that the inner insulator 157 and the inner conductor 159 are )

projected with both substantially equal length fromthe commoi end of the
sheat h 153 and the outer conductor 155. Wth reference to Figs.
21 to 28, description wl Q de as regards an operation of connecting
the coaxial cable SQ\JLQ. o xi al connegor pl As shown
in Fig. 21, the inSul aton % recei ved O~ N
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719 - Wi thin the outer shell portion 107 of the outer contact 101.

i nsul ator 103- has the i nner contact

recei ving portion 135

whi ch the inner contact 105 is received.

Thereafter,
with one end thereof processed is disposed on the plug 95. The coaxi al

The

(see Fig. 18) in
cabl e 99

t he coaxi al

cable 99 is positioned so that the inner insulator 157 and the inner
conductor 159 are inserted in the guidel/ffoove 139 of the insulator 103.
Then, as illustrated in Figs. 22A, 22B, 22C, and 22D, the inner insulator
157 and the inner conductor 159 of the coaxial cable 99 (see Fig. 20) are
di sposed on the press-contact blades 147b of the inner contact 105 of the
plug 95. Wth this condition, o
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a press-contact tool 161 is operated. By this operation, the inner
I nsul ator 157 of the coaxial cable 99 is cut by the press-contact bl ades
147b of the inner contact 105. At the sane tinme, the inner conductor 159
of the coaxial cable 99 is forced into the U shaped groove 147a of the
I nner contact 105 to be electrically connected. Thereafter, the insulating
cover 133 (see Fig. 21) of the_ insul af@/1703 is bent at the hinge 131 so
t hat the opening portion 143 (sBaEFig. 18) is closed. Sinultaneously, the
i nner cont act 18935 i nskd3ted /omi3® outer contact 101 (see Figs. 15
and 16). As illugtrated i F gs. 23,and 24, the cover portion 113 of the
outer contact 1Qi=Lsee Fi g&~ and 16)]14% bent perpendicularly at the

3 et e portion 107. Then, the
5sybonded to the coaxial cable 99.
Additionally, thg ba ) PDO9}i s wound around the outer periphery of
the coaxial cablg 99 : B 1855
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=20 - Wth reference to Figs. 25A, 25B, 25C, and 25D, the
coaxial cable 99 is guided by the guide portion 127 to be centered in the
press-bonding portion 111. Thereafter, press-bonding is carried out by the
press-bondi ng tool 163. The pair of first press-bonding pieces 123
penetrate the sheath 153 and proceed further so as to bite into a boundary
between the outer conductor 155 and tR8/{fner insulator 157. On the other
hand, the tip portion of each of the second press-bonding pieces 125 is
crinped by the press-bonding tool 163. " Accordingly, the tip portion
penetrates the sheath 153 and '
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proceeds so as to bite into between the sheath 153 and the outer conductor
155. Referring to Fig. 26, the first and the second press-bonding
pi eces 123 and 125 have elasticity in a respective direction of arrows 165
and 167. Wth this elasticity, the outer conductor 155 of the coaxi al
cable 99 is "put between the press-bonding pieces to ensure reliable

el ectrical contact. - As shown i1%{/ff7g. 27, the band portion 109 is

wound around ﬁgs peri phgBy of the coaxial cable 9? %nd the cabl e guide
portions 141 é to prevent the outer cov§ portion 113 (see

ig. 21) f lifti ial cable 99 WA Fbr ef
to Figs, 26, 2on SRR R4 308, ° descr i ptiaRy 2 regards the
receptacle 93. j 8, the receptac FlIses a
receptacl e out \\\ 4145 145 N \//]470
14 7a RN 103 NN :f:}g%
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169, a receptacle insulator 171, and a receptacle inner contac 173. As
illustrated in Figs. 29A and 29B, the receptacle outer :

= 21 contact 169 has a cylindrical third contact portion 175 to which
the plug outer contact 101 of the plug 95 (see Fig. 21) is fitted and

el ectrically connected. A plurality of (for exanple, three) leg-like

term nal portions 177 extend downward 1f§/¢f the third contact portion 175.
The contact portion 175 has an opening 179 in which the plug outer contact
101 of the plug 95 is inserted. As shown in Figs. 30A and 30B

t he receptacl e insul ator :
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71 of the receptacle 93 has a plurality of insertion holes 181 - being used -
as a receiving portion in which the termnal portions 177 (see Fig. 29B)

of the receptacle outer contact 169 are inserted and received. The
receptacle insulator 171 has also a depressed guide portion 183 for
receiving the third contact portion 175 of the receptacle outer contact
169. In the central part of the recepqul? I nsulator 171, the receptacle
i nner contact 173 press-formed is nolded. The receptacle inner contact 173
conprises.a fourth contact portion 185 elegjtically brought into contact
tact 105 of the plug 95

W th the contact portion 151 of the plug i ner]

(see Fig. 21) and a termnal portion 187 ?Pectr |y connected to the
printed circuit board 97 illustrated in Esg753 Returning to Fig.
28, the receptacle outer contact 169 y#/pc ! cularly bent after the

termnal portions 177 are inserted i
receptacl e i nsul at or

e 2] B
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177 177
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171. The bent termi nal portions 177 are electrically connected to the

printed circuit board 97 illustrated in Fig. 13. According to the
above- menti oned preferred enbodi nent, the outer shell portion 107 of the
pl ug outer contact 101 as - 22 -

the first contact portion which is brought into contact with the outer
conductor of the coaxial cable of the pyfp795, the press-bonding portion
111 as the second contact portion having the press-bondi ng pi eces arranged
to surround the coaxial cablel799, and the band portion 109 are integrally

coupl ed through the cover po ioq7%§3 as the cﬂggling poriﬁgﬁ. Thus, it is

not
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_necessary to use the conventional clanp ring as a separate part. This
results in a reduction of the nunber of parts and of cost of parts. This
al so nakes it possible to reduce production cost. In addition, it is
possible to lower a height of the coaxial connector after the coaxial
cable 99 is connected thereto since gdwrgA@f P ri ng beconmes unnecessary.
Therefore, mniaturization of the coaxial connector can be achieved.
Additionally, according to this invention, the inner conductor 159 of the
coaxial cable 99 is press-contacted with the pl%ggjnner contact 163 of the

plug 95 and t heCPAKFABUCONNECERARAEOMERT SING KOAK L $ONNECTQAR Filihded to
the outer condut‘é&méé,?mg)f.ré %ﬁ@ﬁﬁi%ﬁﬁ@'mﬂ%@wtﬂﬁ OORRBEPORi ng
e t he

portion 111 havi ng Irst an second press-hondin i.eces (123,
125). ‘Accor di ngl y, RECEPTACEE! COMMEEIEDy T SRAMEFD (HEM d the

coaxi al cable 99 can be carried out

In a coaxial connector which comprises a coaxial
connector receptacle (93) having a receptacle outer contact
(169), and a coaxial connector:plﬁg (95) having a plug outer
contact (101) with a first cénﬁact portion (107) brought into
contact with a receptacle outer contact and a second contacﬁ-

| portion (111) brought into contact with.an outer conductor

(155) of a coaxial cable (99), the first contact portion and
the second contact portion of the coaxial connector plug are
integraliy coupled through a coupling portion (113). The -
second contact portion has a plurality of press-bonding pieces

(123, 127) which penetrate a sheath (153) of the coaxial cable
to be brought into contact with the outer conductor of the
coaxial cable. The press-bonding pleces are arranged sb-as to
surround the coaxial cable. Preferably, the coaxial connector .
plug has a plug inner contact (105) which has a press-con£act

-portion (145) to be press-contacted with an inner conductor
(159) of the coaxial cable.
| FPig. 13A '



extremely eap} :
pfess- cont act, ¥

cabl e 99 bect ﬁbsuréharka ¥ ﬂdﬂm]

be reduced
processi ng
coaxi al ca
pf ess-bond
closing th

e

~h&hisergfits he gt €SS} bondi ng tool and the Uola—a 3Mes

a5 pref ¢, p&RRnectj on operation with the coaxial
éfgqf production step of assenbling can

NOBeowes(s) | b8 POSSEALS 10 | 1 ur t SebstitpiliShedt 69 At

aldda Ibsmrasﬂ rrp=l«=+»w_a)g43 prtqclgéggng"t #ar mm—m%rﬁh

hle 99 © T P - 23 - because

NG AREOEESS Pt he s bondijng portion 111 is carried out when
wvb.é 'ﬁ; EJJE 4ﬁ? Addi-tionally, in the receptacle, the inner

cont act 173 hand, nakdeuelhowme porstilant @f 1he, pdugdt harepreyriadt tiSngaof t he
I nner contact is not necessary. It is therefore possible to reduce

inner contact portion 67 hav1ng a smaller diameter is
formed so as to be brought into contact with the receptacle
inner contact of the coaxial connectdr receptacle 33. The
inner conductor contact portion 65 has a grooved recess formed
in a radial_direction SO as_to be able to receive the inner
coudﬁctbr 43 of the coaxial cable.35.- |

As shown in Fig. 6, the coaxial cable 35 comprises a
sheath 69, the outer conductor 3%, an insulator 71, and the
inner conductor 43. An end connecting portien of the coaxial
cable 35 is processed so that those are exposed and arranged in
a stepped form.

With reference to Figsﬁ 1A and 1B again, description
will now be made as regardé aséembling processes of the coaxial
connector plug 31. Tﬁe plug insulator 47 is received in the
outer shell portion 49_of the plug outer contact 39. Theﬁ, the
plug inner contact 45 is received within the plug insqlator 47.
The coaxial cable 35 is disposed so that the inner conductor‘43
is put on the plug inner contact 45, the insulator 71 is put on
the cable guide portion 61 of the plug insulator 47, and the
outer conductor 37 is put on the cable guide portion 51 of the
blug outer contact 39. Thereaftef, the inner conductor 43 is
covered with the cover 63 thereupon. Next, a cdver portion 53
of the outer contact 39 is bent over and located on the cover
63 and the clamp ring 41 is moved in an axial direction and is
deformed to clamp the cable 35.

As shown in Figs. 7A, 7B, and 7C, after the inner

conductor 43 of the coaxial cable 35 is put on the inner
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the receptacle assenbling time and to mniaturize the receptacle.
Furthernore, the plug inner contact 163 of the coaxial connector plug 95
has the press-contact piece press-contacted wth the inner conductor 159

of the coaxial cable 99. In this case, convepbsffift shebfl€0FIAuaasE 7658N i S
no |l onger needed. It is possible to preventﬂ?‘p?ﬂ‘mm?i—pargsg-mmsuch
as damages due to heat and to carry out connection operation extrenely
€asily without requiring skill.. - 134- VWHAT IS CLAI MED | S:
1. A coaxial connector plug (95) in conbination with a coaxial cable
conprising a plug outer contact (101) having a first contact portion
(107) to beamd aulghtprestseboodiiagt portion hlYyec@etween bheecocontpertiars9) of
a coaxi al connector

113 and the press-bonding portion 111, a pair of band portions

109 is fdrmed to hold the coéxial cable 99. The press-bonding
portion 111 acts as a second contact brought into contact with

the outer conductor of the coaxial cable. As understood from

Fig. 17C, the press-bonding portion 111 comprises a pair of

first press-bonding piéces 123 projecting in a U-shape or a
U-shape from a base 121 and a pair of second pfessfbonding

pieées 125 projecting lbnger than £he first press-bonding

pleces 123. A projecting eﬁd or tip of each of the

press-bonding pieces 123 and 125 is formed sgarp so as to

penetrate a sheath of thé coaxial cable 99; The second
"press—bonding.pieces 125 have guide éortions 127 for-guiding

and centering the coaﬁial cable 99.

Referring to Figs. 18A, 18B, and 18C, the insulatoi 103
.comprises a substantially cylindrical body 129 capable of being
received in the outer sheli portion 107 of the plug outer
contact 101 and an insulating cover 133 connected to the body
129 through a hinge 131. Tﬁe body 129 comprises an inner
contact receiving po;tion 135 for ;eceiving the plug inner
contact iOS (see Figs. 15and 16), a guide hole 137 for guiding
the contact portion of the inner.contactllos, a guide groove
139 for guiding the coaxial cable 99 (see Figs. 13 to 16), and |
an inner cable guide portioh 141. The inner cable guide
lportion 141 projects outwardly in a perpendicular direction to
the central axis of the body 129. "One end of the body 129 has
an opening portion 143 which is closed by the insdlating cover

133.
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recepfﬁtre-tgey—%ﬂd_a_sggond contact portlon (111) to be brought into
cdont ac out er conduct or (155) of 'a ‘coaxial cable (99),

vvherelf m ,Eﬂ! HM:M"act portion and said second contact portion
are in by way of a coupI| 9 _SubstitutB¥Hee®0 dalAﬁgusts‘?Qg
second cont act portlon havi ng a : ra Ty Of press-bondi ng pi eces

(123, 125) for pen- etrating a sheath (153) of said coaxial cable to
come into contact with said outer conductor of said coaxial
cabl e, said press-bondi ng pieces being arranged so as to surround

sai d coaxi al calprerganer Py ikgi.ng a first press-bondi ng piece (123)
for penetrating said coaxi al cabl e inside said outer conductor and a

ut si de sar d din £ GOREIAL B ‘tmmmww@ﬂ Bt & oy
hel d bet wveecoaxialfcable ;mmqamsmgng plug outercontatts(101 ehawlhég -
n clarm

D Furthor BQQEEE?&%C Poitpt (7 30 Qﬁ"ﬁi‘é@hﬁiﬂhaﬁ%&@d nt act

portloln (1;121) recepiacies outen contaoct : (169) mferacooamabrconmcwrd )

wherein tépspéaﬁtﬁ @&ﬁoﬁﬁﬁéﬁaMﬂd%&éfbm{aﬁ' (11" Be™ *

separated b reughummcmutamstwmﬁe an outer conductor (155) of a
coaxial cable (99), ’

wherein said first contact portion and saxd second contact
portion are integrally coupled by way of a coupling
portion (113), said second contact portion having a
plurality of press-bonding pieces (123, 125) for pen-
etrating a sheath (153) of said coaxial cable to come
into contact with said outer conductor of said coaxial
cable, said press-bonding pieces being arranged so as to
surround said coaxial cable and comprising a first
press-bonding piece (123) for penetrating said coaxial
cable inside said outer conductor and a second press-
bonding piece (125) for peneltrating said coaxial cable
outside said outer conductor, said outer conductor .

O | bemg partially held between said first press-bonding

piece and said second press-bonding piece.

b.

2. A coaxial connector plug as claimed in claim 1, further
comprising a plug inner contact (105) having a press-contact
portion (147) to be press-contacted with an inner conductor
of said coaxial cable.

3. A coaxial connector plug as claimed in claim 2, wherein
said coupling portion and said press-bonding pieces are
separated by a predctcrxnined distance.
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- 25-, ——4_ A coaxial connector plug as claimed in claim3, wherein

sai d plug er contact conprises a plug insulator (103) for recei ving
one end pﬁm axi al cabl e and an i nsul ator receiving portion

(107) 1oc ml"ﬂ ’fmﬂmﬂt cont act por ti ogyhetititb $hedt 908 Algliss1egdor -
5. A coaxi al connecto pfug as cl ai#ed5in cvrmﬂ——vm?ra-n—mg%——
press-contact portion conprises a slitted groove (147a) and a
press-contact blade (147b) forned at both sides of an openi ng of said
slitted groove so as to penetrate an insul ator (157) fornmed at a

"o cont act w14 AcbaaKkAbEONNRHA DIV 2s ETAEMEd 18 £l 3 WhEHER, |
as clained i nggidi lmlfg dﬂi'ﬁixebbm?é% ébmaeﬁmnarf) tmgu]ﬁ;@ﬁ)(l(ﬂ) efgrl ved

t hi d |
\é\’: ai Imn7sa:/\/nelrgééelvﬂbgd0&faxﬁﬁd POTEOR O A 255?&43@ gpi tcpéﬁi% ng a

shape such t hisEAbI® 6&1} oS We)rI@tMataseﬂd firbpTonkaTt sai d

i nner conduct or covere nsu rojects fromsaid outer
conduct or in PORIOR LY |3@4d piu %t(SHXI al connector in conbinatien

hevfng *°2" e Atoaxialevrmestor ? “c’m"“‘?‘%ﬁﬁ?{"*‘ﬁ“
(95) ﬁaw ng asﬁfégpfﬁﬁsep cpomdﬂ Wlasﬁfir%ﬁﬁi%@rgm Eoﬁfmﬁﬁ( 107)
to be brought ang a pres ta®t blade (14%) formedtat botht sidesof an
second Cont_aCt C’riitng o slitted groove so as to penetrate an insulator
N\ (157) formcd at a periphery of said inner conductor of said
| coaxial cable to be broughl into contact with said inner
conductor.

6. A coaxial connector plug as clalmcd in claim 5, whcrem_
said plug inner contact (105) is received within said insu-
lator.

7. A coaxial conneclor plug as claimed in claim 7, wherein’
said coaxial cable has a connection end portion having a
shape such that said outer conductor is covered with said
sheath and said inner conductor covered with said insulator
projects from said outer conductor in a@n axial direction.

| 8. A coaxial connector in combination with a coaxial
— cable, comprising a coaxial connector receptacle (93) having
a receptacle outer contact (169), and a coaxial conneclor
plug (95) having a plug outer contact (101) with a first
contact portion (107) to be brought into contact with said
receptacle outer contact and a second contact portion (111)
to be brought into contact with an outer conductor (155) of
a coaxial cable (99), wherein said first contact portion and
said second contact portion of said coaxial connector plug
are integrally coupled by way of coupling portion (113), said
second contact portion having a plurality of press-bonding
pieces (123, 127) for penetrating a sheath (153) of said
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to he brought into contact. with an outer conductor (155) of a coaxi al
cable (99),- wherein said first contact portion and sai d second cont act
portion (”"H'“,ﬂ 'Mﬂu”” nnector plug are integrally coupled by way of
coupl i ng "E second cont acsuaef.iutershaawwAu hwvbsgy of
press- bond in§g ‘pi%ces (*123, 127) for pemet2@ting a shea

- 26- coaxial cable to cone into contact with said outer conductor of sald'
coaxi al cable, said press-bondi ng pi eces being arranged so as to surround

penct rat1 ng CORRA GAPIE W@#Z“*?ﬁéﬂ&&éﬁ‘a 03‘?29*’% o Sptef thrddcior '

second pres©f bsaid ngoaial press+ ndmg pieces boing
ol d bet veedrianged 8¢ 3%?@@%9%@@%ﬁ%@3@@§53ﬁ93@@3 hg
piece. 9. aAﬁtmi x%'sstm@l ece €123) for walm%esmmceax@aboam al

ot Ton ( 156ahle pBsidesa s'r?;zrbeﬁdﬁ%ntbarch 335@% &opﬁsﬁié's‘s’f’é“a?ﬁt
gg_?)c(il glﬁ)u;??:@%g’ﬁg nﬁlaé@)s(grgsar ESS Egég’é} gﬁhgl’ e(éd;)%g% O(;lﬁe‘g SO as
- to separ at e outside: isaidbyuten e@onductord (di nsaxd outer conductor
being partially held between said first press-bonding piece
and said second press-bonding piece. |
U 9. A coaxial connector as claimed in claim 8, wherein said
| coaxial connector plug comprises a plug inner contact (105)
having a press-contact portion (145) 10 be press-contacted
with an inner conductor (159) of said coaxial cable.
- 10. A coaxial connector as claimed in claim ‘9, wherein
said coupling portion and said press-bonding portion are
positioned so as to separate each other by a predetermined
distance. .

11. A coaxial connector as claimed in claim 10, wherein
said plug outer contact comprises a plug insulator (103) for
receiving one end portion of said coaxial cable and an

f. insulator receiving portion (107) which is located at said first
~/ contact portion so as to hold said plug insulator.

12. A coaxial connector as claimed in claim 11, wherein
said press-contact portion (145) comprises a slitted groove
(147a) and a press-contact blade (147b) formed al both sides
of an opcning of said slitted groove so that said press-contact -
portion penetrates an insulator (157) formed at the periphery
of said inner conduclor of said coaxial cable to be brought
into contact with said inner conductor.
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11. ,/Ac | ai med in claim210, wherein said plug outer
tont act c i nsul ator (103) for receiving one end portion of
sai d coax mu}m Hﬁ’u i nsul-ator receiving portion (107) which is

| ocated a act portlon so as $gbstitlite shést Y03 August| 1999 .
12. A coaxi al connector as claimed in €l2a¥nrI1, wWherein said press-contact

portion (145) conprises a slitted groove (147a) and a press-contact bl ade
{147b) formed at both sides of an opening of said slitted groove so that

cer | phary of ‘Téa%‘\ cRfR el ARRESPE s a‘?’@l@'@é@i‘? %@5?‘2)!%°L‘¥ﬁ§r€mh?e. nto

cont iact vmdsal | nmcmcmuwrw received in said cmsu atoOr onnect or |
olug i nsul at g A ?P@aﬁ”ﬁéﬁﬁé@%%@t%ﬁ@@ maaﬁm 1%[%%3%';;?'
igln ﬂeﬁi’iﬁ' said coaxial conneclon plugas rotatableswith respectdocsaid al -
nt er sect .é@ﬁiqégﬁ%dméétﬁef@@bﬁ#ﬁft@%@@?@ﬁﬂﬂ%ﬁbﬁ%@Eﬁﬁh@”ﬁn

a direction intersecting a central axis of said coaxial con-

nector plug. -
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