COAXIAL CONNECTOR COMPRISING COAXIAL CONNECTOR PLUG
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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the inner contact to the inner conduc;of of the coaxial cable.
Further, there is a risk that peripheral parts of the inner
contact suffer a damage of scorching dué to heat generated in
the soldering operation.

Furthermore, one end portion of the coaxial cable is

"processed into a étepped form so that 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.



It is a particular object of this invention to provide
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 pre#ent 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 contaC£ into the
insulator.

Accordiné to an aspect of this invention, there is
provided a coaxial connector plug cbmprising an outer cdnﬁact
having a first contact portion brought into contact with an
outer contact of an coaxial connector receptacle and a seconq
cohtact portion brought into cbntact'with an'ou;er conductor of
an coaxiél cable. 1In the coaxial connector plug with the
aspect mentioned above, the first contact portion and the
second.céhtact 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 céme into contact with the outer conductor of the
coaxial cable. The press—bqnding 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



printed circuit board and which comprises a receptacle outer.
contact, a receptacle inner contact, énd a receptacle insulator
holding both of the receptacle outer and iﬁner contacts. In
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 éoaxial 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 outer 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
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coaxial cable.

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 view of the plug inner contact of

Fig. 5A;



Fig. 5C is a bottom view of the plug inner contact of
Fig. S5A;

Fig. 6 is a sectional view showing a structure of one
end portibn.of the conventionallcoaxial 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 deformed; |

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

Fig. QBlis a plan view of the coaxial connéctor
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;



Fig.

10D is a front sectional view of the worked

receptacle outer contact of Fig. 10C;

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. 13A4;

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. 15A;
Fig.
of Fig. 15A;

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

15C is a front view of the coaxial connector piug
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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 along a line 16B-16B
in Fig. 15A; .

Fig. 16C is a sectioqal 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;



Fig. 21 is a view showing an open state 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
thé 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
Seing press—~contacted by a press—contact tool, and Fig; 22D
showing a side view of the press;contact process of Fig. ézc;

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 caﬁlé;

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

Figs. 25A-25D are views fbr 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 posi#ioning 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,Jand Fig. 25D showing a state after completion of the
press;bonding by the presszonding tool;

JFig. 26 is a view showing elasticity of the cable
press-bénding 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;
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Fig. 28 is a sectibnal view showing an assembly of a
coaxial connector redeptacle according to the embodiment of
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.



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
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hand, at the lower portion of the plug inner contact 45, an
inner contact contact portion 67 having a smaller diameter is
formed so as to be brought into contact with the receptacle
inner contact of the coaxial connector 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
conductor 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
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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.
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mounted on a printed circuit board which is not shown in
figures, it is perpendicularly bent outwardly.

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,
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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.



With reference to Figs. 15A to 15C and 16A to 16C, the
plug 95 comprises a plug outer contact 101, a piug 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
oﬁter 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 fouf
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 axié 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
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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.

This Sheet Has Been R(iplaced
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In Figs. 19A, 19B, and 19C, the plug inner contact 105
is formed in a link shape and has a press-contact portion 145.
In the central part of the press-contact portion 145, a
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 147b 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
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within the outer shell portion 107 of the outer contact 101.
The insulator 103 has the inner contac£ receiving portion 135
(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
pértion 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).
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Wwith reference to Figs. 2SA, 25B, 25C, and 25D, the
coaxial cable 99 is guided by the guide portion 127 to be
centered in ﬁhe.press—bonding portion 111. Thereafter,
press-bondin§ is.carried out by the bress—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
preceeds so as to bite into between the sheath 153 and the
outer conductor 155.

Referring to Fig. 26, thelfirst 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 bﬁnd 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
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contact 169 has a cylindrical third contact portion 175 to
which the plug outér contact 101 of the plug 95 (see Fig. 21)
is fitted and electrically connected. A plurality of'(for
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
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the first contact portion which is brought into contact with
the outer conductor of the coaxial cable 6f 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
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because press-bonding process of the press-bonding portion 111
is carried out when closing the cover portion 113.
Additionally, in the receptagle, the inner contact 173 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~cont;cted
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.
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WHAT IS CLAIMED IS:
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),
whereln 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 poi}ion comprises a slitted groave

I —
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(Clalm S continued)

(147a) and a press-contact blade (147b) formed at boLh.sides of
an 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 brotht into contact with said
inner conductor, said plug ihner 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 conductor 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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(Claim 8 continued)

inner contact having a second conductor poition (jﬂ?) 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

pléces (123, 127) for penetrating a sheath (153) of said

coaxiallcable to come into contact with said outer conductor of

sald coaxial cable, said.pre§s-bonding pleces being arranged 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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(Claim 11 contlinued)
cable.

12. A coaxial connector as claimed in Claim 11,
wherein said coupling portion and said press-bonding portion
are positioned so as to separate each other by a predetermined
distance.

13. A coaxial connec't.or as claimed in one -of'CIaims 10 to 12,
wherein said plug outer contact comprises a plug insulator
(103) for receiving one end portion of said coéxial cable and -
an insulator recei#ing portion (107) whiﬁh la located at said
first contact portion se as to hold said plug insulator. -

14, A coaxial connector as claimed in one of Claims 11 to 13,
vhereln sald press-contact portion (145)_comprises a slitted
groove (147a2) and a préss-cdntact bléde.(147b) formed at both
sides of an oéening 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 connector as claimed in one of Claims 10 ro 14,

vherein said coaxial connect.or plug is rotatable with respect
.'to said coaxial connectqr receptacle, said coaxial calrle

- extending in a direction intersecting a central axis of said

coaxial connector plug.
16. A coaxial connéc't.or as claimed in one of Claims 10 to 135,

wherein said press-bonding piecés comprise a first
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"{Claim 16 continued)

press-bonding piece (123) for penetrating said <':oaxia1 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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