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(54) Coaxial connector

(57) In a coaxial connector, a cylindrical insulator 19
is integrally formed to protrude from one surface of a
substantially rectangular insulation base 18, and a tip
portion 190 of the cylindrical insulator 19 has an enlarged
diameter. An outer conductor shell 13 is provided that
covers a circumferential surface of the cylindrical insula-
tor on the side closer to the insulation base 18 than the

tip portion 190. A notch 131 is formed in a front edge of
the outer conductor shell 13 and a protrusion 192 formed
to protrude from a rear end of the tip portion 190 of the
cylindrical insulator 19 toward the insulator base 18 en-
tersthe notch 131 so thatthe notch 131 and the protrusion
192 engage each other in a circumferential direction of
the cylindrical insulator 19.
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Description
BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The present invention relates to a coaxial con-
nector, and more particularly to a coaxial connector in
which an outer conductor shell partly covers a cylindrical
insulator having an inner conductor contact with one or
more of right and left side surfaces or upper and lower
side surfaces of the cylindrical insulator being exposed.

DESCRIPTION OF THE RELATED ART

[0002] A conventional example of a coaxial connector
will be described with reference to Figs. 5A and 5B. This
example constitutes, for example, an 1/0 connector 100
of a mobile phone as disclosed in Japanese Patent Ap-
plication Laid-Open No. 2003-323949, and a coaxial con-
nector 10 and a multi-connector receptacle 17 are pro-
vided on the same base 18. Fig. 5A shows the coaxial
connector 10 and the multi-connector receptacle 17 seen
from above with a metal housing 12 of the I/0 connector
100 being cut half, and Fig. 5B shows the I/O connector
100 seen from the front in a mounting direction. In Fig.
5A, a tip portion of a mating connector plug 200 is also
shown by broken lines.

[0003] In Figs. 5A and 5B, reference numeral 10 de-
notes the coaxial connector; 13c, an outer conductor ter-
minal; 19a, a contact holding hole; 11, an inner conductor
contact; 11c, an inner conductor terminal; 12, a metal
housing; 13, an outer conductor shell; 14, a multi-con-
nector contact; 14c, a contact terminal; 15, a detection
conductor contact; 15c, a detection conductor terminal;
16, a multi-connector plate-like contact holder made of
synthetic resin; 17, the multi-connector receptacle; 18, a
substantially rectangular insulation base made of syn-
thetic resin material; 19, a cylindrical insulator made of
synthetic resin material; 20, a coaxial connector of the
mating connector plug; 21, a metal housing of the mating
connector plug; 22, an annular outer conductor of the
coaxial connector of the mating connector plug; 23, an
inner conductor pin of the coaxial connector of the mating
connector plug; and 24, a multi-connector plug of the
mating connector.

[0004] The cylindrical insulator 19 and the multi-con-
nector plate-like contact holder 16 integrally protrude
from a front surface of the insulation base 18. An outer
diameter of a tip portion 190 of the cylindrical insulator
19 is larger than an outer diameter of the other portion
of the cylindrical insulator 19 substantially by the thick-
ness of the outer conductor shell 13. Reference numeral
191 shows an exposed portion of the cylindrical insulator
19. The contact holding hole 19a is formed in the cylin-
drical insulator 19 to extend from its front end to the rear
surface of the insulation base 18 along the axis of the
cylindrical insulator 19. The outer conductor shell 13 is
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also mounted at its rear end to the front surface of the
base 18 at a rear end thereof. In the conventional exam-
ple, the outer conductor shell 13 is provided only on a
left side surface only of the cylindrical insulator 19 to cov-
er the side surface thereof, and the detection conductor
contact 15 is provided on a right side surface to cover
the side surface thereof. Thus, upper and lower side sur-
faces are exposed to form the exposed portion 191 of
the cylindrical insulator 19.

[0005] The inner conductor contact 11 connects to the
inner conductor terminal 11c. The outer conductor shell
13 connects to the outer conductor terminal 13c. The
detection conductor contact 15 connects to the detection
conductor terminal 15c. A plurality of contact grooves
169 extending in parallel with a connector mounting di-
rection are formed in one surface of the plate-like contact
holder 16, each of the multi-connector contact 14s is
mounted in corresponding one of the contact grooves
1649, and a rear end of each multi-connector contact 14
protrudes from the insulation base 18 to constitute the
connector terminal 14c.

[0006] The coaxial connector 10 described with refer-
ence to Figs. 5A and 5B shows a receptacle side of a
coaxial connector that can mate with and be removed
from the mating coaxial connector 20 shown by broken
lines in Fig. 5A. The coaxial connector 10 includes the
detection conductor contact 15 for detection of mating
and removal states between the coaxial connectors 10
and 20. When the cylindrical insulator 19 is pressed into
the annular outer conductor 22 of the mating coaxial con-
nector 20 from the tip portion 190 thereof, the outer con-
ductor shell 13 that surrounds a surface of the cylindrical
insulator 19 electrically and mechanically connects to the
annular outer conductor 22 of the mating coaxial connec-
tor 20, and the inner conductor pin 23 of the mating co-
axial connector 20 enters the contact holding hole 19a
of the cylindrical insulator 19 to engage the inner con-
ductor contact 11.

[0007] When mounting the mating connector plug 200
to the 1/0 connector 100, the tip portion 190 of the cylin-
drical insulator 19 is not always pressed into the annular
outer conductor 22 with the centerline of the cylindrical
insulator 19 and the centerline of the annular outer con-
ductor 22 of the mating coaxial connector 20 being
aligned. If the metal housing 21 of the mating connector
plug 200 is inserted into the metal housing 12 of the I/O
connector 100 with the centerline of the annular outer
conductor 22 of the mating coaxial connector 20 and the
centerline of the cylindrical insulator 19 of the coaxial
connector 10 crossing each other, a front left corner of
the metal housing 21 of the mating connector plug 200
may hit the tip portion 190 of the cylindrical insulator 19
of the coaxial connector 10. In the case of an I/O con-
nector of such a construction in which the positions of
the coaxial connector 10 and the multi-connector recep-
tacle 17 are interchanged each other, a front right corner
of the metal housing 21 may hit the tip portion 190 of the
cylindrical insulator 19.
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[0008] For example, a width of the 1/O connector for
the mobile phone is a dozen or so mm, and the diameter
of the cylindrical insulator 19 is 2 mm at most, and thus
a lateral external force applied to the tip portion 190 may
cause the cylindrical insulator 19 to be bent together with
the detection conductor contact 15 and deformed. On
the other hand, no external force is applied to the outer
conductor shell 13 and the outer conductor shell 13 keeps
the shape thereof, thereby creating a space between the
outer conductor shell 13 and the cylindrical insulator 19.
In this state, even if the connector plug 200 is returned
to a correct position, the annular outer conductor 22 may
hit the tip portion 190 of the cylindrical insulator 19 to
prevent connection of the connector, and may damage
the cylindrical insulator 19in some cases. Thisis because
the width of the I/O connector for the mobile phone is
considerably large relative to the clearance between the
front end of the cylindrical insulator 19 and the front face
of the metal housing 12, and when a direction of the mat-
ing connector plug 200 is inclined relative to the 1/0O con-
nector 100 in a plane of the sheet of Fig. 5A, the left or
right corner of the metal housing 21 can enter deep into
the metal housing 12 of the 1/O connector 100 to strike
against the tip of the cylindrical insulator 19.

[0009] On the other hand, since the mating connector
plug 200 has relatively small height relative to the above
mentioned clearance, if the mating connector plug 200
is inclined in a plane perpendicular to the sheet of Fig.
5A with the mating connector plug 200 being held in a
correct direction relative to the /0O connector in the plane
of the sheet of Fig. 5A, an upper or lower front edge of
the metal housing 21 cannot enter deep into the metal
housing 12 and therefore is less likely to strike against
the tip portion 190 of the cylindrical insulator 19. Thus,
depending on a circumferential state of around the co-
axial connector 10, an unpreferable external force may
be applied to the tip portion 190 of the cylindrical insulator
19 from a particular direction, thereby disabling connec-
tion or damaging the connector.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide
a coaxial connector that is less likely to be deformed and
thus damaged even if a cylindrical insulator of a coaxial
connector is subjected to an external force from a par-
ticular direction.

[0011] A coaxial connector according to the present
invention includes:

a substantially rectangular insulation base;

a cylindrical insulator integrally formed to protrude
from one surface of said insulation base, said cylin-
drical insulator including a tip portion having an outer
periphery of an enlarged diameter and a contact
holding hole formed therein to extend rearward from
a front end thereof for receiving therein an inner con-
ductor pin of a mating coaxial connector;
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an inner conductor contact disposed in said cylindri-
cal insulator, for making contact with said inner con-
ductor pin inserted into said contact holding hole; and
an outer conductor shell covering at least part of a
circumferential surface of said cylindrical insulator
on the side closer to said insulation base than said
tip portion, and held by said insulation base,

wherein a protrusion and a notch that engage each other
in a circumferential direction of said cylindrical insulator
are formed in one and the other of a front edge of said
outer conductor shell and a rear edge of said tip portion
of said cylindrical insulator.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

Fig. 1A is a plan view for illustrating an embodiment
of the present invention;

Fig. 1B is a front view for illustrating the embodiment
of the present invention;

Fig. 1C is a partial sectional view for illustrating the
embodiment of the present invention;

Fig. 2 is a perspective view of the embodiment of the
present invention;

Fig. 3 is a partial sectional view of a modified em-
bodiment of the present invention;

Fig. 4 is an exploded perspective view of an I/O con-
nector using a coaxial connector according to the
present invention;

Fig. 5Ais a partial exploded view of an I/O connector
for illustrating a conventional example; and

Fig. 5B is a front view of the conventional I/0O con-
nector.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] An embodiment of a coaxial connector accord-
ing to the present invention will be described with refer-
encetoFigs. 1A, 1B, 1C and 2. Fig. 1A shows the coaxial
connector seen from above, Fig. 1B shows the coaxial
connector seen from the front, and Fig. 1C shows a sec-
tion taken along the line C-C in Fig. 1 A. Fig. 2 is a per-
spective view of the coaxial connector. In the embodi-
ment, the same reference numerals as in a conventional
example in Figs. 5A and 5B denote the same compo-
nents.

[0014] The coaxial connector 10 described with refer-
encetoFigs. 1A, 1B, 1C and 2 shows a coaxial connector
that can mate with and be removed from an unshown
mating coaxial connector.

[0015] Inthe embodiment, a cylindrical insulator 19 is
integrally formed to vertically protrude from one surface
of a substantially rectangular insulation base 18. A tip
portion 190 of the cylindrical insulator 19 has a large di-
ameter, and upper and lower side surfaces that face each
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other diametrically of the cylindrical insulator 19 are pla-
nar. An outer conductor shell 13 covers part of a circum-
ferential surface of the cylindrical insulator over a range
wider than 90° and narrower than 300° on the side closer
to the insulation base 18 than the tip portion 190. In the
embodiment, the outer conductor shell 13 has a curved
portion 13b that covers a curved surface of the cylindrical
insulator 19 and a planar portion 13a that covers the pla-
nar face.

[0016] A detection conductor contact 15 extending
from a rear end of the tip portion 190 of the cylindrical
insulator 19 into the insulation base 18 is provided on
one side surface that constitutes the circumferential sur-
face of the cylindrical insulator 19. Mating and removal
states between the coaxial connector 10 and the mating
coaxial connector can be detected with the detection con-
ductor contact 15. The circumferential surface of the cy-
lindrical insulator 19 other than areas covered with the
outer conductor shell 13 and the detection conductor con-
tact 15 forms an exposed portion 191. The outer conduc-
tor shell 13 and the detection conductor contact 15 are
fixedly held in the insulation base 18, and rear ends of
the outer conductor shell 13 and the detection conductor
contact 15 extend downward in Fig. 1B to constitute an
outer conductor terminal 13c and a detection conductor
terminal 15¢ protruding from the insulation base 18.
[0017] Reference numeral 192 denotes a protrusion
formed in the cylindrical insulator. An outer diameter of
the tip portion 190 of the cylindrical insulator 19 is larger
than an outer diameter of a body of the cylindrical insu-
lator 19 substantially by the thickness of the outer con-
ductor shell 13 as described above. The protrusion 192
having substantially the same thickness as the outer con-
ductor shell 13 is integrally molded to extend rearward
in a rear end peripheral edge of the tip portion 190. A
notch 131 into which the protrusion 192 enters is formed
in part of a tip of the outer conductor shell 13 surrounding
the cylindrical insulator 19. When the coaxial connector
10is assembled, the protrusion 192 enters the notch 131,
and the protrusion 192 and the notch 131 engage each
other.

[0018] Thus, the protrusion 192 of the cylindrical insu-
lator 19 enters the notch 131 of the outer conductor shell
13, and when an external force to the right is applied to
a left corner of the tip portion 190 of the cylindrical insu-
lator 19 in Fig. 1A, a side edge of the notch 13 engages
a side edge of the protrusion 192 to receive the external
force, and thus the cylindrical insulator 19 is reinforced
by the outer conductor shell 13 against an external force
from the left. Further, in the embodiment in Figs. 1A, 1B,
1C and 2, the outer conductor shell 13 is such a member
that is composed of the curved portion 13b covering a
left side surface of the cylindrical insulator 19 and the
planar portion 13a covering an upper planar face of the
cylindrical insulator 19 and that has a substantially L
shaped section and, therefore, is less likely to be bent
by the external force, thus providing a large reinforcing
effect of the cylindrical insulator 19. It is, of course, ap-
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parent that the cylindrical insulator 19 is supported by
the outer conductor shell 13 and is prevented from being
deformed also when an external force from the right is
applied to the tip portion 190 of the cylindricalinsulator 19.
[0019] In the embodiment in Figs. 1A, 1B, 1C and 2,
the case has been described where the protrusion 192
extending from the tip portion 190 is formed in the cylin-
drical insulator 19 and the notch 131 is formed in the
outer conductor shell 13, but a protrusion may be formed
to protrude forwardly from the front end of the outer con-
ductor shell 13 and a notch may be formed in a rear edge
of the tip portion 190 of the cylindrical insulator. Eventu-
ally, a protrusion may be formed in one of the outer con-
ductor shell 13 and the tip portion 190 of the cylindrical
insulator 19 and a notch may be formed in the other so
that the protrusion and the notch engage each other in
a circumferential direction of the cylindrical insulator 19.
[0020] Fig. 3 shows a modified embodiment of the
presentinvention. In this modified embodiment, the outer
conductor shell 13 is extended to also cover a lower pla-
nar face of the cylindrical insulator 19 and form another
planer portion 13d, and a protrusion is formed in one of
the outer conductor shell 13 and the tip portion 190 of
the cylindrical insulator 19 and a notch is formed in the
other so that the protrusion and the notch engage each
other also in the lower plane. Thus, in the modified em-
bodiment, the outer conductor shell 13 has a U-shaped
section, and is more rigid against an external force than
the outer conductor shell 13 having the substantially L-
shaped section in Figs. 1A, 1B and 1C, thereby allowing
a stronger reinforcement of the cylindrical insulator 19.
Further, the modified embodiment provides a reinforcing
effect of the tip portion 190 of the cylindrical insulator 19
against an external force in any direction: left, right, up,
and down. Other configurations are the same as in the
embodiment in Figs. 1A, 1B and 1C.

[0021] Fig. 4 is an exploded perspective view of the
I/O connector 100 when the coaxial connector according
to the present invention in Figs. 1A, 1B and 1C is applied
to a coaxial connector 10 of an I/O connector 100 in Figs.
5A and 5B. An insulation base 18 is substantially rectan-
gular, and a cylindrical insulator 19 and a plate-like con-
tact holder 16 vertically protrude from a front surface of
the insulation base 18 at an interval along the length of
the insulation base 18. Configurations of a cylindrical in-
sulator 19, an inner conductor contact 11 mounted to the
cylindrical insulator 19, an outer conductor shell 13, and
a detection conductor contact 15 are the same as those
in Figs. 1A, 1B and 1C.

[0022] The inner conductor contact 11, the outer con-
ductor shell 13, and the detection conductor contact 15
are inserted through unshown slits from a rear surface
of the insulation base 18, and mounted to the inside and
a circumferential surface of the cylindrical insulator 19.
A multi-connector contacts 14 are inserted through un-
shown slits from the rear surface of the insulation base
18, and mounted to grooves 16g arranged in one surface
of the plate-like contact holder 16.
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[0023] A metal housing 12 is formed in a box-shape
having openings in a front surface and a rear surface by
stamping and bending a metal sheet. The insulation base
18 to which the contacts 11, 15 and 14 and the outer
conductor shell 13 are mounted is fixedly inserted
through the opening in the rear surface of the metal hous-
ing 12. Front ends of the cylindrical insulator 19 and the
plate-like contact holder 16 are placed behind the open-
ing in the front surface of the metal housing 12. The whole
1/0 connector in Fig. 4 may be regarded as a coaxial
connector including a metal housing 12.

[0024] As is apparent from the above description, a
corner of the metal housing of a mating plug may hit a
tip portion 190 of the cylindrical insulator 19 in the metal
housing 12, and an external force to the right or the left
may be applied to the tip portion 190. With the coaxial
connector according to the present invention, however,
the cylindrical insulator 19 is reinforced by the outer con-
ductor shell 13 and is thus less likely to be deformed by
the external force.

[0025] In each of the aforementioned embodiments of
the coaxial connectors according to the present inven-
tion, itis also possible to modify such that the metal pieces
of the outer conductor shell 13 and the detection conduc-
tor contact 15 are used to function as a detection con-
ductor contactand an outer conductor shell, respectively.

EFFECT OF THE INVENTION

[0026] According to the present invention, the notch
formed in the tip of the outer conductor shell that covers
the cylindrical insulator and the protrusion formed in the
cylindrical insulator engage each other in a circumferen-
tial direction, thereby making the outer conductor shell
less likely to be deformed or torn off from the cylindrical
insulator when the external force is applied to the cylin-
drical insulator.

Claims
1. A coaxial connector comprising:

a substantially rectangular insulation base;

a cylindrical insulator integrally formed to pro-
trude from one surface of said insulation base,
said cylindrical insulator including a tip portion
having an outer periphery of an enlarged diam-
eter and a contact holding hole formed therein
to extend rearward from a front end thereof for
receiving therein aninner conductor pin of amat-
ing coaxial connector;

an inner conductor contact disposed in said cy-
lindrical insulator, for making contact with said
inner conductor pin inserted into said contact
holding hole; and

an outer conductor shell covering at least part
of a circumferential surface of said cylindrical
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insulator on the side closer to said insulation
base than said tip portion, and held by said in-
sulation base,

wherein a protrusion and a notch that engage each
other in a circumferential direction of said cylindrical
insulator are formed in one and the other of a front
edge of said outer conductor shell and a rear edge
of said tip portion of said cylindrical insulator.

The coaxial connector according to Claim 1, wherein
said notch is formed to cut into the front edge of said
outer conductor shell toward said insulation base,
said protrusion is formed to extend from the rear
edge of said tip portion of said cylindrical insulator
toward said insulation base and enters said notch.

The coaxial connector according to Claim 1 or 2,
wherein said circumferential surface of said cylindri-
cal insulator includes a first planar face formed in at
least one side surface of said cylindrical insulator,
and said outer conductor shell includes a curved por-
tion that covering part of the circumferential surface
of said cylindrical insulator and a first planar portion
covering said first planar face.

The coaxial connector according to Claim 3, wherein
said circumferential surface of said cylindrical insu-
lator includes a second planar face opposite said
first planar face, and said outer conductor shell is
extended to form a second planar portion covering
said second planar face on the side closer to said
insulation base than said tip portion.

The coaxial connector according to Claim 1, there is
provided on the circumferential surface of said cy-
lindrical insulator a detection conductor contact that
diametrically faces part of said outer conductor shell
and extends from the rear edge of the tip portion
toward said insulation base.

The coaxial connector according to Claim 1, wherein
said outer conductor shell covers the circumferential
surface of said cylindrical insulator over a range wid-
er than 90° and narrower than 300°.

The coaxial connector according to any of Claims 1
to 6, further comprising a metal housing substantially
of a box shape that surrounds said insulation base
and said cylindrical insulator, and has a front opening
located forwardly of a front end of said cylindrical
insulator; for receiving therein a mating connector

plug.



EP 1672 749 A1

FIG. 1A P

FIG. 1B

13a-4-_.
13
13b--}._

190

i

13c 11c 15¢



EP 1672 749 A1

FIG. 2

FIG. 3

7T

13¢ 11¢c 13d 15¢



EP 1672 749 A1




EP 1672 749 A1

FIG.5A 3¢ - 15 e
\mrgm/nnuu aon

100 H \
) N
\\/ \
y N
§ N
13 |} N
— | 16
10 > =
A \/- 12
o {191 4 s \
V ~
190 — I~ \
VN \
/'// - \\ \
2 AN A\

. ! 4 \ ~
NG .
23 /’ \ // \’ \/
[ ~/\ ‘/ /
2 == N
=~
~ S 24

FIG.5B

191 11c 19a

10



—

EPO FORM 1503 03.82 (P04C01)

EP 1672 749 A1

European Patent
Office

D)

EUROPEAN SEARCH REPORT

Application Number

EP 05 02 7310

DOCUMENTS CONSIDERED TO BE RELEVANT

Category of relevant passages

Citation of document with indication, where appropriate,

CLASSIFICATION OF THE
APPLICATION (IPC)

Relevant
to claim

A PATENT ABSTRACTS OF JAPAN
vol. 2000, no. 11,

3 January 2001 (2001-01-03)

ELECTRONICS INDUSTRY LTD),
11 August 2000 (2000-08-11)
* abstract; figures 1-3 *
PATENT ABSTRACTS OF JAPAN
vol. 2003, no. 12,

5 December 2003 (2003-12-05)

D,A

14 November 2003 (2003-11-14)
* abstract; figures 2,8,10 *
PATENT ABSTRACTS OF JAPAN
vol. 1999, no. 03,

31 March 1999 (1999-03-31)

& JP 10 335010 A (SMK CORP),
18 December 1998 (1998-12-18)
* abstract; figures 1,2 *
PATENT ABSTRACTS OF JAPAN
vol. 2003, no. 04,

2 April 2003 (2003-04-02)

& JP 2002 367739 A (SMK CORP),
20 December 2002 (2002-12-20)
* abstract; figures 1-5 *

& JP 2000 223224 A (JAPAN AVIATION

& JP 2003 323949 A (MOLEX INC),

1 HO1R24/02

TECHNICAL FIELDS
SEARCHED (IPC)

HOIR

The present search report has been drawn up for all claims

Place of search

Munich

Date of completion of the search

28 March 2006

Examiner

Garcia Congosto, M

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

11




EPO FORM P0459

EP 1672 749 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO.

EP 05 02 7310

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

28-03-2006
cited in seareh report e members) el

JP 2000223224 11-08-2000 JP 3035780 B2 24-04-2000
JP 2003323949 A 14-11-2003 NONE
op 10335010 A 18-12-1998 JP 3261448 B2 04-03-2002
oP 2002367730 A 20-12-2002 MNONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	description
	claims
	drawings
	search report

