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COAXIAL CONNECTOR COMPRISING COAXIAL CONNECTOR PLUG 

CONNECTED TO COAXIAL CABLE AND COAXIAL CONNECTOR RECEPTACLE 

CONNECTED TO PRINTED CIRCUIT BOARD 

Background of the Invention: 

The present. ~nvention relates t.o a coaxial connect.or 

which is for use in an electrical connect.ion between a printed 

circuit board and a coaxial cable in various kinds of apparatus 

and, in particular, to a coaxial connector comprising a coaxial 

connect.or plug and a coaxial connector receptacle~ 

Generally, the coaxial cable comprises from the inside 

in a sequential order an inner conductor, an insulator, an 

outer conductor, and a sheath generally concentrically. 

The coaxial connector plug comprises an out.er contact., 

a clamp ring, an inner cont.act., and an insulator. The outer 

contact is connected to the outer conductor of the coaxial 

cable. The clamp ring is deformed and thereby fixes· t.he outer 

cont.act. t.o the coaxial cable. The inner cont.act. is 

electrically connected to t.he inner conductor of the coaxial 

cable by soldering or the like. The insulator insulates the 

inner contact from the outer contact. 

In a.conventional coaxial donnector plug of the type 

mentioned above, the outer contact and the clamp ring are 

prepared as separate parts, respectively. Accordingly, t.his 

increases the number of parts and results in an increase of 

product.ion cost .. 

Additionally, in the conventional coaxial connector 
: 

plug, a skilled workman is required to connec~, by soldering, 
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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. 

Furthermore, one end portion of the coaxial 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 inner contact and the outer 

contact of the coaxial connector plug, respectively. Such a 

processing treatment to the end_portion of the coaxial cable is 

troublesome. 

Description will now be made as regards the coaxial 

connector receptacle. The coaxial connector receptacle 

comprises an outer contact, ~n insulator, and a central 

contact. The outer contact is electrically fittedly 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 central part of the 

insulator to be fixed. 

In the conventional connector receptacle, the central 

contact is press-fittedly·fixed to the insulator. In such a 

case, it .is 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. 
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It is a particular object of this invent.ion 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 t.he coaxial cable t.o 

an inner contact is eliminated so as t.o prevent peripheral 

part.s from a damage or the like due to heat.. 

It. is~anot.her specific object. oft.his invent.ion to 

provide a coaxial connector receptacle which is low in the cost 

by eliminating press-fitting of the central cont.act. into the 

insulator. 

According to an aspect of this invent.ion, there is 

provided a coaxial connector plug comprising an outer cont.act. 

having a first. contact. portion brought into contact. with an 

out.er cont.act. of an coaxial connector receptacle and a second 

cont.act. port.·ion brough~ ·into cont.act. wi t.h an out.er conduct.or of 

ari coaxial cable. In the coaxial connect.or plug with t.he 

aspect mentioned above, the first. cont.act. port.ion and t.he 

second.contact portion are integrally coupled by way of a 
.. 

coupling port.ion. The second cont.act. port.ion has a plurality. 

of press-bonding pieces for penetrating a sheat.h of t.he coaxial 

cable to come into contact. with the out.er conduct.or of t.he 

coaxial cable. The press-bonding pieces are arranged so as t.o 

surround the coaxial cable. Preferably, the coaxial connector 

plug comprises an inner contact having press-contact pieces to 

be press-contacted to an inner conduct.or of the coaxial cable. 

According to anoth~r aspect. of this invention, there is 

provided a coaxial connector receptacle which is mounted on a 
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printed circuit board and which comprises a receptacle outer 

contact, a receptacle inner contact, and a receptacle insulator 

holding both of the receptacle outer and inner contacts. In 

the receptacle with the above-mentioned aspect, the 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 ~onducting portion being 

exposed on one surface of the receptacle insulator. The 

receptacle insulator has a receiving portion for receiving the 

first conducting portion. 

According to still another aspect of thi~ invention, 

there is provided a coaxial connector comprising a coaxial 

connector receptacle having a receptacle outer contact and a 

coaxial connect?r plug having a plug outer contact having a 

first contact portion brought into contact with the 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 coupled by way of a coupling portion. On 

the other hand, the second .contact portion comprises a 

plurality.of press-bonding pieces for penetrating the sheath of 

the coaxial cable to come into contact with the outer con~uctor 

of the coaxial cable. The press-bonding pieces are arranged so 

as to surround the coaxial cable. 

Preferably, in the present invention, the coaxial 

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. lA is a front view showing a conventional coaxial 

connector plug; 

Fig. lB is a view showing a disassembled coaxial 

connector _plug of Fig. lA and a connection thereof with a 

coaxial cable; 

Fig. 2A is a plan view showing a plug outer contact of 

the· conventional 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. 2A; 

.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. 48 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. SA is a plan view showing a plug inner contact in 

the conventional coaxial connector plug; 

Fig. SB is a front view of the plug inner contact of 

Fig. SA; 
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Fig. SC is a bot.tom view of the plug inner contact. of 

Fig. SA; 

Fig. 6 is a sectional view showing a structure of one 

end port.ion.of t.he conventional coaxial cable; 

Fig. 7A is a sectional view showing a st.ate of t.he 

conventional coaxial connect.or before an inner conduct.or of t.he 

coaxial cable is connected t.o t.he inner cont.act. of t.he coaxial 

connect.or plug; 

Fig. 7B is a sectional view showing a st.ate aft.er t.he 

inner conduct.or being fixed t.o the inner cont.act. by soldering; 

Fig. 7C is a sectional view showing a completed st.ate 

of the plug after covers are attached t.o t.he st.ate of Fig. 7B; 

Fig. SA is a sectional view of the conventional coaxial 

connect.or showing a st.ate be~ore a clamp ring is deformed; 

Fig. SB is a sectional view showing a state aft.er t.he 

· clamp ring is deformed; 

Fig. 9A is a front. sec1;."ional view showing a 

conventional coaxial connector r~cept.acle; 

Fig. 9B is a plan view of t.he coaxial connect.or 

receptacle of Fig. 9A; 

Fig. lOA is a plan vie~ showing a receptacle out.er 

cont.act. of the conventional coaxial connect.or receptacle; 

Fig. !OB is a front. sectional view of the receptacle 

out.er cont.act. of Fig. lOA; 

Fig. lOC is a plan view showing t.he receptacle out.er 

cont.act. of Fig. lOA but. aft.er a terminal fixing port.ion is 

worked; 
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Fig. 100 is a .front sectional view of the worked 

receptacle outer contact of Fig. lOC; 

Fig. llA is a plan view showing a receptacle insulator 

of the conventional coaxial connector receptacle; 

Fig. llB is a front sectional view of the receptacle 

insulator of Fig. llA; 

Fig. 12A is a plan view showing a central contact of 

the conventional connector receptacle; 

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

12A; 

Fig. 13A is a plan view showing the coaxial connector 

according to an embodiment of this invention; 

Fig. 13B is a front view of the coaxial connector of 

Fig. 13A; 

Fig. 13C is a side view of the coaxial connector of 

Fig. 13A; 

Fig. 14A is a half-sectional plan view of the coaxial 

connector of Fig. 13A; 

Fig. 14B is a vertical sectional view of the coaxial 

connector of Fig. 13A; 

Fig. 14C is a half-sectional side view of t.he coaxial 

connector of Fig. 13A;· 

Fig. !SA is a plan view showing a coaxial connect.or 

plug according to the embodiment. of this invent.ion; 

Fig. ·!SB is a side view of t.h1a coaxial ·connector plug 

of Fig. lSA; 

Fig. lSC is a front view of the coaxial connector plug 

of Fig. lSA; 
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Fig. 16A is a sectional view of the coaxial connector 

plug taken along a line 16A-16A in Fig. lSC; 

Fig. 16B is a sectional view taken along a line 16B-16B 

in Fig. !SA; 

Fig. 16C is a sectional view taken along a line 16C-16C 

in Fig. !SA; 

Fig. 17A is a plan view showing a plug outer contact·of 

t.he coaxial connect.or plug of Fig. !SA; 

Fig. 17B is. a front view of the plug outer contact of 

Fig. 17A; 

Fig. 17C is a side view of the plug out.er contact of 

Fig. 17A; 

Fig. 18A is a plan view showing a plug insulator of the 

coaxial connector plug of Fig. ISA; 

Fig. 18B is a front sectional view of the plug 

insulator of Fig. 18A; 

Fig. 18C is a side view of the plug insulator of Fig. 

18A; 

Fig. 19A is a plan view showing a plug inner contact of 

the coaxial connector plug of Fig. !SA; 

Fig. 19B is· a front view of the plug inner.contact of 

Fig. 19A; 

Fig. 19C is a side view of the plug inner cont.act of 

Fig. 19A; 

Fig. 20 is a vertical sectional view showing a 

structure of one ~nd port.ion of the coaxial cable in the 

embodiment of this invention; 
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Fig. 21 is a view showing an open state of the coaxial 

connector plug of Figs.,lSA-lSC for connection with the coaxial 

cable; 

Figs. 22A-22D are views for illustrating press-contact 

processes bet.ween an inner conductor of the coaxial cable and 

the inner contact of the coaxial connect.or plug of Fig. 21, 

Fig. 22A showing a state before contact, Fig. 22B showing a 

st.ate of the cable positioned, Fig. 22C showing a st.ate of 

being press-cont.acted by a press-cont.act. tool, and Fig. 220 

showing a side view O·f the press-cont.act. process of Fig. 22C; 

Fig. 23 is a view for illustrating a connect.ion process 

bet.ween the plug out.er.contact. of the coaxial connect.or plug of 

Figs. lSA-lSC and the coaxial cable; 

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 bet.ween a press-bonding port.ion of an out.er contact 

of the coaxial connect.or 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 

st.ate in the middle of the press-bonding by a press-bonding 

tool, .and Fig. 250 showing a state after completion of the 

~ress-bonding by the press-bonding tool; 

, Fig. 26 is a view showing elasticity of the cable 

press-bonding port.ion in a st.ate after the completion of the 

press-bonding illustrated in Figs 25A to 250; 

Fig. 27 is a sect.ionctl view taken along a line 27-27 in 

Fig. 23; 
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Fig. 28 is a sectional view showing an assembly of a 

coaxial connector receptacle according to the embodiment of 

this invention; 

Fig. 29A is a plan view showing a receptacle outer 

contact of the coaxial ~onnecto~ r~ceptacle of Fig. 28; 

Fig. 29B is a half-sectional front view showing the 

receptacle outer contact of Fig. 29A; 

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 conventional connector is described with 

reference to Figs. 1 to 12 to understand the.invention more 

easily: 

As shown in Fig. lA, the conventional coaxial connector 

comprises a coaxial connector plug 31 and a coaxial connector 

receptacle 33 (see Fig. 9A) which.can be mated and electrically 

connected with each other. 

· As shown .in Figs. lA and lB, the coaxial connector plug 

31 comprises a plug outer 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. 
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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 extending from a part of the outer shell 

portion 49 in its axial direction. The outer peripheral 

s~rface of the outer 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 38", 

. formed in a cylindrical shape so that the coaxial cable 35 can 

be inserted thereinto. 

As illustrated in Figs. ~A, 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 re~eiving the plug inner contact 45. An insulator 

cable guide portion 61 extends from the body 57 in a 

perpendicular direction. The body 57 is provided with a cover 

63 for closing an upper opening thereof. 

Referring to Figs. SA, SB, and SC, the plug inner 

contact 45 has a shape capable of being inserted 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 inner conductor 

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 port.ion 67 having a smaller diameter is 

formed so as t.o be brought int.a contact. with t.he receptacle 

inner contact of t.he coaxial connector receptacle 33. The 

inner conductor contact portion 65 has a grooved recess formed 

in a radial direct.ion so as t.o be able t.o receive the inner 

conductor 43 of t.he coaxial cable 35. 

As shown in Fig. 6, t.he coaxial cable 35 comprises a 

sheath 69, the out.e.r conductor 37, an insulator 71, and the 

inner conductor 43. An end connecting portion of the coaxial 

cable 35 is processed so that those are exposed and arranged in 

a stepped form. 

Wit.h reference t.o Figs. lA and lB again, description 

will now be made as regards assembling processes of the coaxial 

connect.or plug 31. The plug insulator 47 is received in the 

out.er shell port.ion 49.of t.he plug out.er contact. 39. Then, t.he 

plug inner cont.act. 45 is received within t.he plug insulator 47. 

The coaxial cable 35 is disposed so that. t.he inner condu.ctor 43 

is put on the plug inner cont.act. 45, t.he insulate~ 71 is put. on 

the cable guide port.ion 61 oft.he plug insulator 47, and t.he 

out.er ·conduct.qr 37 is put. on the cable guide port.ion 51 of t.he 

plug out.er cont.act. 39. Thereafter, the inner conduct.or 43 is 

covered with the cover 63 thereupon. Next, a cover port.ion 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 direct.ion and is 

deformed to clamp the c·able 3 5. 

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

conduct.or 43 of the coaxial cable 35 is put on the inner 
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conductor contact portion 65 of the inner contact 45, 

electrical and mechanical connection.of them is carried out by 

solder 73. Thereafter, electrical insulation 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. SA, after the clamp ring 41 is moved 

in the axial direct.ion and located outside the cable guide 

portion 51 forming a contact portion,_ deformation is carried 

out as shown in Fig. SB. As a result, the cable guide portion 

51 and the outer conductor 37 are electrically connected. 

Next, description .is made as regards the conventional 

coaxial connector receptacle 33 with reference to Figs. 9 to 

12. As shown in Fig. 9, the coaxial connector receptacle 33 

comprises a receptacle outer contact 75 fitted and electrically 

connected to the plug outer contact 39 of the coaxial connector 

plug 31, a receptacle insulator 77 being received within the 

receptacle outer contact 75, and a central contact 79 

penetrating the central part of the recept.acl.e insulator 77. 

As illustrated in Figs~ lOA, lOB, lOC, and 100, the 

receptacle outer contact 75 comprises a cylindrical third 

cont.act portion 81 fit.table to the plug outer contact 39 of the 

coaxial connector plug.31, a cylindrical insulator holding 

port.ion 83 connected t.o 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 

cont.act. 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 are 
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mounted on a printed circuit board which is not shown in 

figures, it is perpendicularly bent outwardly. 

In Figs. llA and llB, the cylindrical receptacle 

insulator 77 is provided with a central contact insertion hole 

89 in the central part thereof. 

As shown in Figs. 12A and 12B, the central contact 79 

is formed in a stick-shape and comprises an inner contact 

portion 79a for use as a fourth contact portion electrically 

brought into contact with the plug inner contact 45 (see Figs. 

SA, SB, and SC) 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 79c for fixing 

the central· contact 79 itself to the receptacle insulator 77 

(see Fig. 10). 

With r~ference to Fig. 9 again, the receptacle 

insulator 77 is received in the insulator holding portion 83 of 

the receptacle outer contact 75. In the central contact 

insertion hole 89 of 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 contact 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 becomes large and production cost is increased. 

Additionally, 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 

p~ripheral 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 of the end portion of the coaxial cable 35 

complicated. 

Additionally, in the conventional coaxial connector 

receptacle, the _central contact 79 is press-fitted and fixed to 

the receptacle insulator 77. It is therefore necessary to have 

an equipment and a ~roduction~step for the press-fitting 

operation. 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 an~ 14A to 14C, a coaxial 

connector 91 comprises a coaxial connector receptacle 

· (hereinafter called receptacle) 93 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. Th~ plug 95 is, as shown by an 

arrow in Fig. 13A, arranged so as to be pivotable over 360 

angular degrees on the receptacle 93. 
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With reference to Figs. lSA to !SC and 16A to 16C, the 

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 comprises the outer shell portion 107 capable 

of being fitted and connected ~o 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 

out.er cover portion 113 for closing an opening of the oute_r 

shell portion 107. The outer shell port.ion 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 outer 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 int~gral with the outer shell portion 107 

.. 
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and the press-bonding port.ion 111. Between the cover port.ion 

113 and the press-bonding port.ion 111, a pair of band portions 

109 is formed to hold the coaxial cable 99. The press-bonding 

port.ion 111 acts' as a second contact brought into cont.act with 

the out.er conduct.or of the coaxial cable. As understood from 

Fig. 17C, the press-bonding port.ion ill 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. 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. 

Referring t.o Figs. 18A, 18B, and 18C, the insulator 103 

comprises a substantially cylindrical body 129 capable of being 

received in the out.er shell port.ion 107 of the plug out.er 

contact. 101 and an insulating cover 133 connected t.o the· body 

129 through a hinge 131. The body 129 comprises an inner 

cont.act. receiving portion 135 for receiving the plug inner 

cont.act. 105 (see Figs. !Sand 16), a guide hole 137 for guiding 

the cont.act portion of the inner cont.act. 105, a guide groove 

139 for guiding the coaxial cable 99 (see Figs. 13 t.o 16), and 

an inner cable guide port.ion 141. The inner cable guide 

portion 141 projects outwardly in a perpendicular direct.ion t.o 

the central axis of the body 129. One end of the body 129 has 

an opening port.ion 143 which is closed by the insulating cover 

133. 
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In Figs. 19A, 198, 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 147a 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 plug 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 of the receptacle 93. 

As illustrated in Fig. 20, the coaxial 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 

conventional coaxial cable in that the sheath 153 and the outer 

conductor 155 are partly removed at one end portion of the 

coaxial cable 99 so that the inner insulator 157 and the inner 

conductor 159 are projected with both substantially equal 

length from the common end of the sheath 153 and the outer 

conductor 15"5. 

With reference to Figs. 21 to 28, des~ription will be 

made as regards an operation of connecting the coaxial cable 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 contact 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 220, the inner 

insulator 157 and the inner conductor 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 pres$-contact tool 161 is operated. By this operation, the 

inner insulator 157 of the coaxial cable 99 is cut by the 

press-contact blades 147b 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 inner contact 105 is insulated from the 

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 portion 111 is press-bonded to the coaxial cable 

99. Additionally, the band portion 109 is wound around.the 

outer periphery of the coaxial cable 99 (see Fig. 15C). 
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With reference to Figs. 25A, 25B, 25C, and 250, 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-bonding 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 the inner insul~tor 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 portion 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 pre~s-bonding pieces to ensure reliable 

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, ~9A, 29B, 30A, and JOB, 

description is made as regards the receptacle 93. As shown in 

Fig. 28, the receptacle 93 comprises 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 outer contact 101 of the plug 95 (see Fig. 21) 

is fitted and electrically connected. A plurality of (for 

example, three) leg-like terminal portions 177 extend downward 

from the third contact port~on 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. JOA and JOB, the receptacle insulator 

171 of the receptacle 9J has a plurality of insertion holes 181 

being used as a receiving portion in which the terminal 

portions 177 (see Fig. 29B) of ·tpe receptacle outer contact 169 

are inserted and received. The receptacle insulator 171 has 

also a depressed guide portion 18J for receiving the third 

contact portion 175 of the receptacle outer contact 169. In 

the central part of the·~eceptacle insulator 171, the 

receptacle inner contact 173 press-formed is molded. The 

receptacle inner contact 173 comprises a fourth contact portion 

185 electrically brought into contact with the contact portion 

151 of the plug inner contact 105 of the plug 95 {see Fig. 21) 

and a terminal portion 187 electrically connected to the 

printed circuit board 97 illustrated in Fig. lJ. 

Returning to Fig. 28, the receptacie outer contact 169 

is perpendicularly bent after the terminal portions 177 are 

inserted in ~he insertion holes 181 of the receptacle insulator 

171. The bent term_inal portions 177 are electrically connected 

to the printed circuit board 97 illustrated in Fig. lJ. 

According to the above-mentioned preferred embodiment, 

the outer shell portion 107 of the plug outer contact 101 as 
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t.he first. cont.act. port.ion which is brought. int.o cont.act. wit.h 

t.he out.er conduct.or of t.he coaxial cable of t.he plug 95, t.he 

press-bonding port.ion 111 as t.he second cont.act. port.ion having 

t.he press-bonding pieces arranged t.o surround t.he coaxial cable 

99, and t.he band port.ion 109 are int.egrally coupled through t.he 

cover port.ion 113 as t.he coupling port.ion. Thus, it. is not. 

necessary t.o use t.he convent.ional clamp ring as a separate 

part.. This results in a reduct.ion of t.he number of parts and 

of cost. of parts. This also makes it. possible t.o reduce 

product.ion cost.. In addition, it. !s possible t.o lower a height. 

of t.he coaxial connect.or aft.er t.he coaxial cable 99 is 

connected t.heret.o since t.he clamp ring becomes unnecessary. 

Therefore, miniat.urizat.ion of t.he coaxial connect.or can 

be achieved. 

Additionally, according_t.o this invent.ion, t.he inner 

conduct.or 159 of t.he coaxial cable· 99 is press-cont.acted wit.h 

t.he plug inner cont.act. 163 of t.he plug 95 and t.he plug out.er 

cont.act. 101 of t.he plug 95 is press-bonded t.o t.he out.er 

conduct.or 155 of the coaxial cable 99 by t.he press-bonding 

port.ion 111 having t.he first. and t.he second press-bonding 

pieces (123, 125). Accordingly, electrical connect.ion bet.ween 

the plug 95 and t.he coaxial cable 99 ·can be carried out. 

extremely easily by t.he use of t.he press-bonding t.ool and t.he 

press-cont.act. tool. As a result., connect.ion operation wit.h the 

coaxial cable 99 becomes remarkably simple and product.ion step 

of assembling can be reduced. Moreover, it. is possible t.o 

furt.her reduce product.ion st.ep of processing and t.o simplify 

processing t.reat.ment of t.he end port.ion 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 receptacle, 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 has the press-contact piece ;press-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 pa~ts from such as 

damages due to heat and to carry out connection operation 

extremely easily without requiring skill. 
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WIIAT IS CLAIMED IS: 

l. A coaxlal connector· plug (95) comprising a plug 

outer contact c1g1) having a first contact porlion (107) to be 

brouqhl into contact with a receptacle outer conLacL (169) of a 

coaxial connector recept.acle (93) and a second cont.act. porLion(lll) 

t.o be brought int.o cont.act wilh an out.er conductor (155) 

of a coaxial cable (99), 

wherein said flrst contact. portion and said second 

contact portion are 1nt.egrally coupled by way of a coupling 

porLion (113}~ said second contact portion having a plurality 

of press-bonding pieces (123,. 125) for penetrating a sheath 

(153) of said coaxial cable lo come into cont.act with said 

outer conductor of said coaxial cable, said press-bonding 

p~eces being arranqed..so·as to surround said coaxial cable. 

2. A coaxial connector plug as claimed in Claim l, 

further comprisin9 a plu9 inner cont.act.. (105) having a 

press-cont.act. portion (147) to be press-cont.acted ~ith an inner 

conduct.or of said coaxial cable. 

3. A coaxial connect.or plug as claimed in Claim 1 or 2, 

wherein said coupling portion and said press-bonding pieces are 

separated by a predetermined distance. 

4. A coaxial connect.or plug as claimed in one of Cl~ims 1 to 3, 

wherein said plug outer contact comprises a plug.insulator 

(103) for receiving one end portion of said coaxial cable an~ 

an insulat.or receiving port.ion (107) located at. said first. 

con~acl port.ion t.o hold said plug insulat.or. 

5. A coaxial connect.or plug as claimed J.n Qne of Cl~ims 2 to 4, 

wherein said press-contact. por;t..ion comprises a slit.t.ed groove 
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(Cla!m 5 continued) 

(l47a) and a press-contact blade (l47b) formed al bolh sides of 

an opening of said slitted groove so as to penetrate an 

insulator (157) formed at. t.he periphery of said inner conductor 

of sa1d 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 connect.or pluq as claimed in one of Claims 1 to 5, 

said p1urality of press-bonding pieces cemprise a first 

press-bonding pie6e (123) for penetrating said coaxial cable 

inside said out.er conductor and a second press-bonding piece 

(125) for penetrating ·said coaxial cable out.side said outer 

conductor, whereby said outer conduct.or .ts partially held 

between said first press-bonding piece and said second 

press~bondinq piece. 

1. A coaxial connector plug as claimed in Claim S or 6, 

wherein said coaxial cable has a connection end portion having 

a shape that said outer conductor is covered with said sheath 

and said inner conduct.or covered with said insulator projects 

from said outer conduct.or in an axial direction. 

a·. A coaxial con_nect.or receptacle (93) which is 

moun~ed on a printed circuit board (91) and which comprises a 

xeceptacle outer· cont.act (169), a receptacle inner contact 

(173), and a receptacle insulator (111) holding said receptacle 

out.er and inner contacts, wherein said recepLacle outer contact . . 
has a first. conductor portion(l77) at one end, said r~ceptacle 

This Sheet Has B 
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(Claim 8 continued) 

inner cont.act. having a second conductor porLion (167) which l~ 

surrounded by said receptacle out.er conLacl of said recepLacle 

insulator and which is exposed at. one surface 0£ said 

recept .. acle insulator, said recept.acle 1nsulat.or having a . 

receiving porLion (181) for receivinq said first conduct.or 

port.ion. 

9. A coaxial connector receptacle as claimed in ciaim 

8, wherein said receptacle insulator has a surface ~hich is 

f~xed to a sur~ace of said prinLed circuit. boa~d (91). 

10. A coaxial connect.or comprising a coaxial connector 

receptacle (93) having a recept.acle out.er cont.act. (169), and a 

coaxial connector plug (95) having a plug out.er cont.act. (101} 

wit.h a first. cont.act. port.ion (107} t.o be brought. int.o co~t.act. 

w1t.h ·said recept.acle out.er cont.act. and a second cont.act. port.ion 

(111) t.o be brought. into cont.act. with an out.er conductor (155) 

of a coaxial cable (99), wherein said first cont.act port.ion and 

said second cont.act. port.ion of said coaxial conne·ct.or plug are 

integrally coupled by way of. a coupling port.ion (113), said 

second cont.act. port.ion having a plurality of press-bonding 

pieces ( 123, 127) :f!or penet.rat.1.nq a sheath ( 153) of said 

~oaxial cable t.o come int.o cont.act with said outer conduct.or of 

said coaxial cable, said press-bonding pieces being arranged so 

as t.o surround said coaxial cable. 

11. A coaxial connect.or as claimed in Claim 10, 

wherein said coaxial connect.or plug comprises a plug inner 

cont.act. (105) having a press-cont.act. portion (145} t.o be 

press-cont.act.ad with an inner conducLor (159) of said coaxial 

· Thi•1iim~11ii1m1il1iiUiced 
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(Claim 11 cont.lnued) 

cable. 
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12. A coaxial ~onnector as claimed in Claim 11, 

wherein said coupling port.ion and said press-bonding portion 

are positioned so as t.o separate each other by a predetermined 

distance. 

13. A coaxial connect.or as claimed in one of Claims 10 to 12, 

wherein said plug out.er contact. comprises a plug insulator 

(103) for receiving one end portion of said coaxial cable and 

an insulator receiving portion (107) which is located at said 

first. con~act. portion so as to hold said plug insulator. 

14. A coaxial connect.or as claimed in one of Claims 11 to lJ, 

YhereLn said press-cont.act. port.ion (145).comprises a slitted 

groove (147a) and a press-cont.act. blade (147b) forJPed at. both 

sides of an opening of said slitted groove so that said 

press-contact portion penet.rat.es an insulator (157) fo::r:tned at 

~he periphery of said inner conduct.or of said coaxial cable to 

be brought int.o cont.act wit.h said inner conductor~ said plug inner 

contact pr9f9ra~ly ~~ins ·~9CP.iv~~ in SAirl pluq insulator •. 

15. A coaxial connect.or as claimed in one of Claims· 10 to 14, 

wherein said coaxial connecLor plug is rotaLable wilh respect. 

·to said coaxial connecLor receptacle, said coaxial cable 

ext.ending in a direct.ion intersecting a central axis of sai~ 

coaxial connect.or pluq. 

16. A coaxial connect.or as cla1sned in one of Claims 10 to 15, 

wherein said press-bonding pieces cornprise a flrst. 
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· (Claim 16 conLinued) 

press-bonding piece (123) for penetrating said coaxiai cable 

inside said outer conductor (153} and a second press-bonding 

piece (125) for penetra~ing said coaxial cable outside said 

outer conductor (155), whereby said outer conductor is 

par~ially held between said first press-bonding piece and said 

second press-bonding piece. 


