
COAXIAL CABLE GROUNDING STRUCTURE, CONNECTOR AND
METHOD FOR CONNECTING CABLE IN SAID CONNECTOR
Technical Field [0001] The present invention relates
to a coaxial cable grounding structure for grounding
the outer conductors of coaxial cables. The present
invention also relates to a connector having the
coaxial cable grounding structure, and a method for
connecting a cable in such a connector. Background
[0002] The coaxial cable, due to the braided or foiled
outer conductor (a shield layer) formed over the whole
outer periphery of an insulation surrounding each core
wire (signal line) and the resultant characteristic
resistant to the effects of external noises, finds
suitable applications mainly in constructing a
high-frequency circuit of various electric and
electronic devices such as communication equipment,
information equipment, medical equipment and measuring
instruments. In connecting a coaxial cable to a
device, the outer conductor of the coaxial cable is
required to be securely connected to the grounding
section of the device. [0003] The conventional coaxial
cable grounding structure of this type widely employs
a configuration in which the outer conductors are
connected to the grounding section by solder (Patent
Reference 1). In the coaxial cable grounding structure
described in Patent Reference 1, the outer conductor
of each coaxial cable is locally exposed, and the
exposed length thereof is held between a first
conductive member (or a ground strip) and a second
conductive member (or a uniformer). At the same time,
the exposed lengths are soldered to the conductive
members over the whole periphery of the outer
conductors surrounded by the solder supplied between
the first and second conductive members. [0004] On the
other hand, various coaxial cable grounding structures
using no solder have been proposed. Patent Reference
2, for example, discloses a coaxial cable grounding
structure in which a metal case mounted on the
insulating body of a connector is kept in pressure
contact with the outer conductor of each coaxial cable
through a spring plate section formed on the metal
case. Also, Patent Reference 3 discloses a coaxial
cable 



grounding structure of what is called the
insulation-displacement type, in which a shieldplate
mounted on the insulating body of a connector is
formed with a slit narrower than the outer diameter of
the outer conductor of the coaxial cable, and the
outer conductor is fitted under pressure into the slit
while causing the edge portion of the slit to cut into
the sheath of the coaxial cable thereby to secure
electrical connection. [0005] All the conventional
coaxial cable grounding structures described above
have a cable holding function to hold the coaxial
cables fixedly in position against the inconvenient
tension and bend exerted on the coaxial cables. Due to
this cable holding function, the damage to the
connecting section between a terminal built in the
circuit component parts such as a connector and the
core wire of the coaxial cable, which may occur in the
case where the external forces such as tension or bend
exerted on the coaxial cables, is prevented by holding
the cable sheath in the neighborhood of the connecting
section. [0006] [Patent Reference 1] Japanese Patent
Publication No. 2825492 [Patent Reference 2] Japanese
Unexamined Patent Publication (Kokai) No. 2001-85122
[Patent Reference 3] Japanese Unexamined Patent
Publication (Kokai) No. 2003-331941 Summary [0007] In
recent years, strong demand has arisen for
high-density connection of signal lines for the
circuit component parts such as a connector, and to
meet this demand, the cable core wire has been reduced
in size and the terminals have come to be arranged at
narrower pitches. Also in the coaxial cable grounding
structure, therefore, the cable core wire is required
to be reduced in diameter and the terminals arranged
at smaller pitches to reduce the interval between
adjacent cables in order to meet the demand for
high-density connection. [0008] In view of this
situation, the conventional coaxial cable grounding
structures described above have been found to
encounter some problems. The grounding structure of
solder type described in Patent Reference 1, for
example, poses the problem that in the case where a
plurality of coaxial cables are collectively grounded
between a pair of conductive members, the molten
solder, with the decrease in the interval between
adjacent coaxial cables, has a higher tendency to flow
out of the conductive members along the 



sheath of the individual coaxial cables from the
grounded area of the coaxial cables. As a result, the
mechanical and electrical connection between the outer
conductors and theconductive members in the grounded
area are liable to become unstable. Also, once the
solder that has partially flowed out is solidified,
the coaxial cable outside of the connector, for
example, may not be easily bent in spite of any desire
to do so. [0009] In the grounding structure of spring
plate type described in Patent Reference 2, on the
other hand, the aforementioned problem is overcome by
the elimination of solder. With the increase in the
number of cores of the coaxial cables connected to a
connector, however, the pressure of the spring plate
is increased, and the resultant excessive pressure
tends to cause the displacement of the metal case of
the connector. This is liable to make the mechanical
and electrical connection unstable between the outer
conductor of the coaxial cable and the metal case on
the one hand and cause each coaxial cable to come off
easily from the connector on the other hand. Also, the
grounding structure of insulation displacement type
described in Patent Reference 3, in spite of the
advantage of using no solder, has the tendency of an
increased difficulty to form the slit for insulation
displacement in the shield plate with the reduction in
the size of the core wires of the coaxial cables and
the interval of adjacent coaxial cables. In the case
where the shield plate is formed with such thin slits
at small pitches, the function of the shield plate to
hold the cables may be deteriorated. [0010] An object
of the present invention is to provide a coaxial cable
grounding structure, in which the outer conductor of
each coaxial cable can be securely grounded on the one
hand and a sufficient cable holding function is
exhibited on the other hand in keeping with the
reduction in the diameter of the cable core wire, the
pitch for terminal arrangement and the interval
between adjacent cables to meet the requirement of
highdensity connection of signal lines without using
solder. Another object of the present invention is to
provide a highly reliable connector having the
aforementioned coaxial cable grounding structure
suitably used for construction of a high-frequency
circuit. A further object of the present invention is
to provide a method for connecting a coaxial cable in
such a connector. Brief Description of Drawings [0011]



Fig. 1 is an exploded perspective view showing a
coaxial cable grounding structure according to a first
embodiment of the present invention. Fig. 2 is an
enlarged view showing the coaxial cable grounding
structure of Fig. 1immediately before being assembled.
Fig. 3 is an enlarged view showing the coaxial cable
grounding structure of Fig. 1 after being assembled.
Fig. 4 is a sectional view taken along a line IV-IV in
Fig. 3. Fig. 5 is a sectional view taken along a line
V-V in Fig. 4. Fig. 6 is a sectional view taken along
a line VI-VI in Fig. 4. Fig. 7 is a plan view showing
the first and second members in the coaxial cable
grounding structure of Fig. 1. Fig. 8 is a schematic
view showing the first and second members of Fig. 7.
Fig. 9 is an exploded perspective view showing a
connector according to an embodiment of the invention.
Fig. 10 is a perspective view showing the components
of the connector of Fig. 9 together with the coaxial
cables. Fig. 11 is an enlarged view showing the
coaxial cable grounding structure assembled in the
connector of Fig. 9. Fig. 12 are sectional views of
the components of Fig. 10, in which (a) is a sectional
view corresponding to Fig. 5 and (b) a sectional view
corresponding to Fig. 6. Fig. 13 is a perspective view
showing the connector of Fig. 9 in an assembled state.
Fig. 14 is a perspective view showing a substrate
connector connectable to the connector of Fig 9. Fig.
15 is a sectional view showing a connector system
including the connector of Fig. 9 and the connector of
Fig. 14. Fig. 16 are sectional views showing a
modification of the coaxial cable grounding structure
of Fig. 1, in which (a) is a sectional view
corresponding to Fig. 5 and (b) a sectional view
corresponding to Fig. 6. Fig. 17 is a partially
enlarged perspective view showing a coaxial cable
grounding structure according to a second embodiment
of the present invention. Fig. 18 is a view showing a
modification of the coaxial cable grounding structure
of Fig. l or Fig. 17. Fig. 19 is an enlarged view
showing a component of the modification of Fig. 18.
Fig. 20 is an enlarged view for explaining the
operation of the modification of Fig. 



18. Fig. 2 1 is a sectional view for explaining the
operation of the modification of Fig. 18.Detailed
Description [0012] In order to accomplish the above
objects, the invention described in claim 1 provides a
coaxial cable grounding structure, comprising a
conductive first member and a conductive second member
fixedly arranged on the first member, wherein a
plurality of coaxial cables are held between the first
member and the second member, and the first member and
the second member are electrically connected
individually to outer conductors of the coaxial
cables, characterized in that each of the coaxial
cables has an exposed length with the outer conductor
locally exposed; the first member includes a first
bulge for supporting exposed lengths of a first group
of the coaxial cables and brought into contact with
the outer conductors of the exposed lengths; the
second member includes a second opening for receiving
the first bulge of the first member and the exposed
lengths of the first group of the coaxial cables
supported on the first bulge; and the first member and
the second member are securely coupled to each other,
and the exposed lengths of the first group of the
coaxial cables being fixedly held by a friction force,
while being bent along the first bulge, between the
first bulge of the first member and the second opening
of the second member. [0013] The invention described
in claim 2 provides a coaxial cable grounding
structure, as set forth in claim 1, wherein the first
member includes a plurality of first bulges for
individually supporting the exposed lengths of the
first group of the coaxial cables; and wherein the
second member includes a plurality of second openings
for individually receiving the first bulges and the
exposed lengths of the first group of the coaxial
cables individually supported on the first bulges.
[0014] The invention described in claim 3 provides a
coaxial cable grounding structure, as set forth in
claim 1 or 2, wherein the second opening of the second
member includes an edge portion coming into local
contact with the outer conductors of the exposed
lengths of the first group of the coaxial cables
received in the second opening. [0015] The invention
described in claim 4 provides a coaxial cable
grounding structure, as 



set forth in claim 3, wherein the first bulge of the
first member includes a crest area projecting through
the second opening of the second member, and supports
the exposed lengths of the first group of coaxial
cables with the exposed lengths being bent along the
crest area, so as to locally press the outer
conductors of the exposed lengths onto the edge
portion of the second opening.[0016] The invention
described in claim 5 provides a coaxial cable
grounding structure, as set forth in any one of claims
1 to 4, wherein the second opening of the second
member includes an edge portion coming into local
frictional engagement with the first bulge of the
first member received in the second opening. [0017]
The invention described in claim 6 provides a coaxial
cable grounding structure, as set forth in any one of
claims 1 to 5, wherein the second member further
includes a second bulge, arranged adjacent to the
second opening, for supporting the exposed lengths of
a second group of the coaxial cables and brought into
contact with the outer conductors of the exposed
lengths; and wherein the first member further includes
a first opening, arranged adjacent to the first bulge,
for receiving the second bulge of the second member
and the exposed lengths of the second group of the
coaxial cables supported on the second bulge; and
wherein the exposed lengths of the second group of the
coaxial cables are respectively bent along the second
bulges and fixedly held by a friction force between
the first opening of the first member and the second
bulge of the second member. [0018] The invention
described in claim 7 provides a coaxial cable
grounding structure, as set forth in claim 6, wherein
the second member includes a plurality of second
bulges for individually supporting the exposed lengths
of the second group of the coaxial cables; and wherein
the first member includes a plurality of first
openings for individually receiving the second bulges
and the exposed lengths of the second group of the
coaxial cables individually supported on the second
bulges. [0019] The invention described in claim 8
provides a coaxial cable grounding structure, as set
forth in claim 6 or 7, wherein the first opening of
the first member includes an edge portion coming into
local contact with the outer conductors of the exposed
lengths of the second group of coaxial cables received
in the first opening. [0020] 



The invention described in claim 9 provides a coaxial
cable grounding structure, as set forth in claim 8,
wherein the second bulge of the second member includes
a crest area projecting through the first opening of
the first member, and supports the exposed lengths of
the second group of coaxial cables with the exposed
lengths being bent along the crest area, so as to
locally press the outer conductors of the exposed
lengths onto the edge portion of the first
opening.[0021] The invention described in claim 10
provides a coaxial cable grounding structure, as set
forth in any one of claims 6 to 9, wherein the first
opening of the first member includes an edge portion
coming into local frictional engagement with the
second bulge of the second member received in the
first opening. [0022] The invention described in claim
11 provides a coaxial cable grounding structure, as
set forth in any one of claims 6 to 10, wherein the
first bulge and the first opening of the first member
are arranged alternately with each other; and wherein
the second bulge and the second opening of the second
member are arranged alternately with each other in
correspondence to an alternate arrangement of the
first bulge and the first opening. [0023] The
invention described in claim 12 provides a coaxial
cable grounding structure, as set forth in claim 11,
wherein a shape and a dimension of the first bulge of
the first member are defined by shapes, dimensions and
pitch of a pair of first openings arranged at both
sides of the first bulge, and wherein a shape and a
dimension of the second bulge of the second member is
defined by shapes, dimensions and pitch of a pair of
second openings arranged at both sides of the second
bulge, and wherein, when the first bulge is
press-fitted into the second opening and the second
bulge is press-fitted into the first opening, the
first member and the second member are securely held
with each other. [0024] The invention described in
claim 13 provides a coaxial cable grounding structure,
comprising a conductive first member and a conductive
second member fixedly arranged on the first member,
wherein a plurality of coaxial cables are held between
the first member and the second member, and the first
member and the second member are electrically
connected, individually, to outer conductors of the
coaxial cables, characterized in that the first member
includes a plurality of first bulges for individually
supporting the coaxial cables; the second member
includes a plurality of second openings 



for individually receiving the first bulges of the
first member and the coaxial cables individually
supported on the first bulges; and when the first
member and the second member are securely coupled to
each other, edge portions of the second openings
respectively cut into sheaths of the coaxial cables
individually received in the second openings together
with the first bulges, to securely hold the coaxial
cables in a form bent along the first bulges, and to
come into contact with the outer conductors of the
coaxial cables under pressure.[0025] The invention
described in claim 14 provides a coaxial cable
grounding structure, as set forth in any one of claims
1 to 13, further comprising a packing material held
between the first member and the second member and
contacting with the outer conductors of the coaxial
cables. [0026] The invention described in claim 15
provides a coaxial cable grounding structure, as set
forth in any one of claims 1 to 14, further comprising
a plurality of holding elements provided on at least
one of the first member and the second member for
securely holding, individually and under pressure, the
sheaths of the coaxial cables fixedly held between the
first bulges and the second openings, at a position
remote from the first bulges and the second openings.
[0027] The invention described in claim 16 provides a
coaxial cable grounding structure, as set forth in
claim 15, wherein the plurality of holding elements
individually cut into the sheaths of the coaxial
cables fixedly held between the first bulges and the
second openings, and come into contact with the outer
conductors of the coaxial cables under pressure.
[0028] The invention described in claim 17 provides a
connector comprising a coaxial cable grounding
structure as set forth in any one of claims 1 to 16.
[0029] The invention described in claim 18 provides a
connector, as set forth in claim 17, further
comprising a plurality of terminals, a body supporting
the terminals and the coaxial cables in corresponding
arrangements, and a shield member assembled to the
body, wherein the shield member is provided with the
first member of the coaxial cable grounding structure
and a connecting portion for electrically connecting
the first member 



to a grounding potential of a counterpart connector.
[0030] The invention described in claim 19 provides a
method for connecting a coaxial cable in a connector
as set forth in claim 18, wherein each of the
terminals of the connector including an
insulation-displacement type conductor-connecting
section connectable to a core conductor of each of the
coaxial cables, comprising the steps of locating the
coaxial cables on the body and the shield member to
lay the coaxial cables on the first bulge; receiving
the first bulge and the coaxial cables supported on
the first bulge in the second opening, so as to secure
the second member onto the first member; andattaching
the terminals under a pressing force to the body
locating the coaxial cables thereon, and connecting
each of the coaxial cables to the conductor-connecting
section of each of the terminals in an insulation
displacing manner. [0031] According to the invention
described in claim 1, the outer conductors of the
first group of the coaxial cables can be collectively
connected to the first and second members fixedly
without solder. Therefore, even in the case where the
interval at which adjacent coaxial cables are arranged
is reduced, the inconvenience of the molten solder
flowing out of the first and second members along the
sheath of the individual coaxial cables which
otherwise might occur is eliminated. Also, adverse
effects on the environment that would otherwise be
brought about by the use of solder can be suppressed.
Further, the outer conductors and the first and second
members are connected to each other in such a manner
that the first bulge of the first member are received
by the second opening of the second member, so that
the exposed length of the first group of the coaxial
cables are held by the friction force between the
first and second members while being bent in the
direction substantially at right angles to the
direction parallel to the cables. Unlike in the
conventional grounding structure of spring plate type,
therefore, even an increased number of coaxial cables
cause no deformation of the first and second members
under the spring force. Further, with this connection,
unlike in the conventional grounding structure of
insulation displacement type, even in the case where
the size of the core wire of the coaxial cable or the
interval between adjacent coaxial cables is reduced,
the first bulge and the second opening of a
corresponding size can be formed in the first and
second members without reducing the strength of the
first and second members. In the coaxial cable
grounding structure according to the invention,
therefore, the outer conductors of the coaxial cables
can be grounded securely while exhibiting a sufficient
cable holding 



function in keeping with the reduction in the diameter
of the cable core wire or the reduction in the pitch
at which the terminals are arranged, thereby meeting
the requirement of high-density connection of signal
lines. [0032] According to the invention described in
claim 2, the exposed lengths of the first group of the
coaxial cables are firmly held, one by one, between
the first and second members. Also, each exposed
length and the corresponding first bulge are kept in
more stable contact with each other. Thus, the outer
conductor of each coaxial cable can be grounded more
securely while at the same time exhibiting a strong
cable holding function. [0033] According to the
invention described in claim 3, the outer conductor of
eachcoaxial cable is mechanically and electrically
connected to the first and second members at a
plurality of points. As a result, each coaxial cable
can be grounded more stably. [0034] According to the
invention described in claim 4, the crest area of the
first bulge acts in a wedge-like manner to further
improve the stability and mechanical holding strength
of the grounding of the coaxial cable. [0035]
According to the invention described in claim 5, the
first member and the second member can be coupled
fixedly to each other both quickly and positively
without using means such as soldering or welding.
[0036] According to the invention described in claim
6, the outer conductors of the second group of the
coaxial cables different from the first group of the
coaxial cables are connected collectively and fixedly
to the first and second members without any solder.
Also, the outer conductors and the first and second
members are connected to each other in such a manner
that the second bulge of the second member is received
in the first opening of the first member, and
therefore, the exposed lengths of the second group of
the coaxial cables are held by the friction force
between the first and second members while being bent
in the direction at right angles to the direction
parallel to the cables. Thus, the problem associated
with the conventional grounding structures of spring
plate type and insulation displacement type can be
overcome. [0037] According to the invention described
in claim 7, the exposed lengths of the second 



group of the coaxial cables are firmly held, one by
one, between the first and second members. Also, each
exposed length and the corresponding first bulge are
kept in contact with each other in more stable
fashion. As a result, the outer conductors of the
coaxial cables can be grounded more stably, while at
the same time exhibiting a stronger cable holding
function. [0038] According to the invention described
in claim 8, the outer conductor of each coaxial cable
is connected mechanically and electrically at a
plurality of points to the first and second members.
As a result, each coaxial cable can be grounded with a
higher stability. [0039] According to the invention
described in claim 9, the crest area of the second
bulge acts in a wedge-like manner to further improve
the stability and mechanical holdingstrength of the
grounding of the coaxial cable. [0040] According to
the invention described in claim 9, the first and
second members can be fixedly coupled to each other
both quickly and positively without using means such
as soldering or welding. [0041] According to the
invention described in claim 11, the exposed lengths
of the first group of the coaxial cables and the
exposed lengths of the second group of the coaxial
cables are arranged alternately with each other while
being bent differently, and are held between the first
and second members. Thus, the cable holding function
is further enhanced by the cooperation of the
respective friction forces. [0042] According to the
invention described in claim 12, it is possible to
readily realize a configuration wherein the respective
first bulges are fitted into the corresponding second
openings and the respective second bulges are fitted
into the corresponding first openings under pressure
so as to securely hold the first and second members
together, merely by suitably forming the first and
second openings in a press forming process. [0043]
According to the invention described in claim 13, it
is possible to obtain effects similar to those of the
invention described in claim 1 by using a
conductor-connecting structure of an insulation
displacement type in the second openings, so that it
is possible to 



simplify the terminating process of the coaxial cable.
[0044] According to the invention described in claim
14, the packing material has beneficial effects such
as assisting an electrical connection between the
first and second members and the outer conductors of
the coaxial cables, or preventing the oxidation of the
outer conductors of the coaxial cables. [0045]
According to the invention described in claim 15, it
is possible to significantly improve the cable holding
function (or a tension relaxing effect) for the
respective coaxial cables. [0046] According to the
invention described in claim 16, it is possible to
realize, for the grounding of the coaxial cables, a
multi-point connection structure having improved
electrical and mechanical stability.[0047] According
to the invention described in claim 17, there is
provided a highly reliable connector suitably
applicable to the construction of a high-frequency
circuit, comprising a coaxial cable grounding
structure exhibiting the operational effects described
above. [0048] According to the invention described in
claim 18, it is possible to stably connect the coaxial
cable grounding structure of the connector to the
grounding potential of the counterpart connector.
[0049] According to the invention described in claim
19, it is possible to easily connect the coaxial cable
to the connector capable of realizing the stable
coaxial cable grounding structure. [0050] Embodiments
of this invention are explained in detail below with
reference to the accompanying drawings. In all the
drawings, similar or identical component elements are
designated by the same reference numerals,
respectively. Referring to the drawings, Fig. 1 is an
exploded perspective view showing a coaxial cable
grounding structure 10 according to an embodiment of
the invention, Fig. 2 is a partly enlarged view of the
coaxial cable grounding structure immediately before 



being assembled, Fig. 3 is a partly enlarged view
showing the coaxial cable grounding structure
immediately after being assembled, and Figs. 4 to 6
are sectional views of the coaxial cable grounding
structure 10 after being assembled. [0051] As shown in
Fig. 1, the coaxial cable grounding structure 10
includes a conductive first member 12 and a conductive
second member 14 capable of being fixedly arranged on
the first member 12. The first and second members 12,
14 are both thin plate members of a good electric
conductor such as a metal having rigidity, and formed
by punching and bending a plate metal material into a
predetermined shape. A plurality of coaxial cables 16
are held between the first and second members 12, 14.
Each coaxial cable 16 includes an insulation 18
surrounding a core wire (not shown), a braided or
foiled outer conductor 20 over the whole outer
periphery of the insulation 18 and a sheath 22 of
resin covering the whole outer conductor 20. [0052]
The coaxial cable grounding structure 10, in the
assembled state (Fig. 3) to be described later, is
composed of the first member 12 and the second member
14 electricallyconnected to the outer conductor 20 of
each coaxial cable 16 without using any solder. The
coaxial cable grounding structure 10 properly
assembled is electrically connected, directly or in
the form built in a circuit component part such as a
connector, to the grounding section of any of various
electric and electronic devices such as communication
equipment, informational equipment, medical equipment
and measuring instruments. [0053] Each coaxial cable
16 to be grounded has the locally exposed length 24 of
the outer conductor 20 formed by removing the sheath
22 over a predetermined length in the vicinity of a
terminating end. The terminating end of the coaxial
cable 16 is processed in such a manner that, as shown
in the drawings, the sheath 22 is removed over the
predetermined length of the terminating end. At the
same time, the outer conductor 20 is rolled up to
expose the insulation 18. Further, in the vicinity of
the insulation 18, an exposed length 24 is formed via
a short residual sheath 22a to hold the outer
conductor 20. [0054] The first member 12 includes a
pair of flat plate-like bases 26 extending in parallel
to each other and a plurality of first bulges 28
arranged between and integrated with the bases 26 in
the shape of hills projecting from one surface 26a of
the bases 26. The first bulges 28 support the exposed
length 24 of the first group (or a group of alternate
coaxial 



cables, in the illustrated embodiment) of the coaxial
cables 16 and are in conductive contact with the outer
conductor 20 of the exposed length 24. Also, the
second member 14 includes a pair of flat plate-like
bases 30 extending in parallel to each other and a
plurality of second openings 32 formed between the
bases 30. Each second opening 32 has such a size and a
shape as to be capable of receiving the first bulges
28 of the first member 12 and the exposed length 24 of
the first group of coaxial cables 16 supported on the
first bulges 28. [0055] The second member 14 further
includes a plurality of second bulges 34 formed
adjacently to the second openings 32, integrated with
a pair of bases 30, and projecting between the bases
30 in the shape of hills from one surface 30a of the
bases 30. The second bulges 34 support the exposed
length 24 of the second group of the coaxial cables 16
(or a group of coaxial cables alternating with the
first group, in the illustrated embodiment) and are
kept in conductive contact with the outer conductors
20 of the exposed length 24. Also, the first member 12
further includes a plurality of first openings 36
formed between a pair of bases 26 adjacently to the
first bulges 28. The first openings 36 each have such
a size and shape as to be capable of receiving the
second bulges 34 of the second member 14 and the
exposed length 24 of the second group of the coaxial
cables16 supported on the second bulges 34. [0056] The
first member 12 and the second member 14 are fixedly
coupled to each other while holding the coaxial cables
16 in such a manner that the exposed length 24 of the
first group of the coaxial cables 16 are set in
position with the first bulges 28 and the second
openings 32 and the exposed length 24 of the second
group of the coaxial cables 16 are set in position
with the first openings 36 and the second bulges 34
(Figs. 2 and 3). In the process, a pair of bases 26 of
the first member 12 and a pair of bases 30 of the
second member 14 are arranged with the surfaces 26a,
30a in opposed relation to each other. Also, the first
bulges 28 of the first member 12 and the second bulges
34 of the second member 14 are fitted into the second
openings 32 of the second member 14 and the first
openings 36 of the first member 12, respectively, in
complementary fashion. In this way, the coaxial cable
grounding structure 10 is assembled. [0057] In this
assembled state, each exposed length 24 of the first
group of the coaxial cables 16 are each fixedly held
between the first and second members 12, 14 primarily 



under the friction force while being appropriately
bent along the first bulges 28 between the first
bulges 28 of the first member 12 and the second
openings 32 of the second member 14 (Figs. 4 and 5).
Also, each exposed length 24 of the second group of
the coaxial cables 16 is fixedly held between the
first and second members 12, 14 primarily under the
friction force while being appropriately bent along
the second bulges 34 between the first openings 36 of
the first member 12 and the second bulges 34 of the
second member 14 (Figs. 4 and 6). In this connection,
the bending direction of the exposed length 24 of each
coaxial cable 16 is substantially perpendicular to the
orientation of the side-byside arrangement of the
coaxial cables 16. [0058] More specifically, in the
above assembled state, the first bulge 28 of the first
member 12 includes a crest area 28a projecting through
the second opening 32 of the second member 14, so as
to support the exposed lengths 24 of the first group
of coaxial cables 16 with the exposed lengths being
bent along the crest area 28a, and comes into contact
with the outer conductor 20 of the corresponding
coaxial cable 16 at the crest area 28a. Also, the
second bulge 34 of the second member 14 includes a
crest area 34a projecting through the first opening 36
of the first member 12, so as to support the exposed
lengths 24 of the second group of coaxial cables 16
with the exposed lengths being bent along the crest
area 34a, and comes into contact with the outer
conductor 20 of the corresponding coaxial cable 16 at
the crest area 34a. The friction force generated by
thecontact of the first bulges 28 and the second
bulges 34 with the outer conductors 20 of the coaxial
cables 16 constitutes the friction force for holding
the exposed length 24 of the coaxial cables 16 between
the first and second members 12, 14. Further, the
sheaths 22 (including the residual sheath portions
22a) of the coaxial cables 16 are held between the
bases 26 of the first member 12 and the bases 30 of
the second member 14. In this way, the outer
conductors 20 of the coaxial cables 16 are connected
to the first member 12 and the second member 14
mechanically and electrically in stable fashion.
[0059] With the coaxial cable grounding structure 10
having the configuration described above, the outer
conductors 20 of the coaxial cables 16 can be
collectively connected to the first and second members
12, 14 fixedly without using solder. Therefore, even
in the case where the pitch at which adjacent ones of
the coaxial cable 16 are arranged is reduced, the
inconvenience of the molten solder flowing out of the
first and second members 12, 14 along the sheath 22 of
each coaxial cable 16 which otherwise might occur 



can be prevented. Also, since no solder is used, the
effects on the environment can be suppressed. [0060]
Also, the outer conductors 20 are connected to the
first and second members 12, 14 in such a manner that
the first bulges 28 of the first member 12 are
received by the second openings 32 of the second
member 14 and the second bulges 34 of the second
member 14 are received by the first openings 36 of the
first member 12. In this way, the exposed length 24 of
the coaxial cables 16 are held by the friction force
between the first and second members 12, 14 while
being bent in the direction generally at right angle
to the direction parallel to the cables. Unlike the
conventional grounding structure of spring plate type,
therefore, one needs not worry about the possibility
that an increased number of the coaxial cables 16
might deform the first and second members 12, 14 under
the spring force. Further, in this form of connection,
unlike in the conventional grounding structure of
insulation displacement type, even in the case where
the size of the core wire of each coaxial cable 16 or
the interval between adjacent coaxial cables 16 is
reduced, the first bulges 28, the first openings 36,
the second bulges 34 and the second openings 32 of the
corresponding size can be formed on the first and
second members 12, 14 without adversely affecting the
strength thereof. In the coaxial cable grounding
structure 10, therefore, the outer conductors 20 of
the coaxial cables 16 can be grounded securely while
exhibiting a sufficient cable holding function in
keeping with the reduction in the diameter of the
cable core wires and the pitch at which the terminals
are arranged, in such a manner as to meet the
requirement of the high-density connection of signal
lines.[0061] In the illustrated embodiment, the first
member 12 includes a plurality of the first bulges 28
for individually supporting the exposed length 24 of
the first group of the coaxial cables 16, and the
second member 14 includes a plurality of the second
openings 32 for individually receiving the first
bulges 28 and the exposed length 24 of the first group
of the coaxial cables 16 individually supported by the
first bulges 28. Also, the second member 14 includes a
plurality of the second bulges 34 for individually
supporting the exposed length 24 of the second group
of the coaxial cables 16, and the first member 12
includes a plurality of the first openings 36 for
individually receiving a plurality of the second
bulges 34 and the exposed length 24 of the second
group of the coaxial cables 16 individually supported
by the second bulges 34. The first bulges 28 and the
first openings 36 of the first member 12 are arranged
one by one alternately with each other. Similarly, 



the second bulges 34 and the second openings 32 of the
second member 14 are arranged one by one alternately
with each other at positions corresponding to the
alternate arrangement of the first bulges 28 and the
first openings 36. [0062] With this configuration, the
exposed length 24 of the coaxial cables 16 are firmly
held one by one between the first and second members
12, 14. Also, each exposed length 24 is kept in
contact with the corresponding first and second bulges
28, 34 in more stable fashion. As a result, the outer
conductors 20 of the coaxial cables 16 can be grounded
with higher stability, while at the same time making
it possible to exhibit a strong cable holding
function. With such an alternate arrangement of
differently bent coaxial cables 16, the outer diameter
of each core wire can be reduced to 0.09 mm or less
(i.e., AWG 40 or more according to American Wire
Gauge) and the interval between the center lines to
0.3 mm or less. Also, the first and second members 12,
14 applicable to the high-density cable arrangement
can be fabricated by the currently available press
forming technique. [0063] Particularly, in the above
configuration, as shown in Fig. 7 as a plan view, the
shape and dimension of each first bulge 28 of the
first member 12 is defined by the shapes, dimensions
and pitch of a pair of first openings 36 arranged at
both sides of the first bulge 28. Similarly, the shape
and dimension of each second bulge 34 of the second
member 14 is defined by the shapes, dimensions and
pitch of a pair of second openings 32 arranged at both
sides of the second bulge 34. Therefore, it is
possible to readily realize a configuration wherein
the respective first bulges 28 are fitted into the
corresponding second openings 32 and the respective
second bulges 34 are fitted into the corresponding
first openings 36 under pressure so as to securely
hold the first and second members 12, 14together,
merely by suitably forming the first and second
openings 36, 32 in a press forming process. [0064] The
coaxial cable grounding structure according to this
invention is not limited to the configuration
according to the embodiments described above, but a
configuration can also be employed in which a
plurality of the coaxial cables 16 are held by the
first member 12 having only one first bulge 28 and the
second member 14 having only one second opening 32,
for example. As an alternative, the first bulges 28
and the second opening 32 holding one or more coaxial
cables 16 on the one hand and the second bulges 34 and
the first openings 36 holding one or more coaxial
cables 16 on the other hand can be formed 



in appropriate combinations on the first and second
members 12, 14. [0065] In the present invention, as
schematically shown in Fig. 8, each of the second
openings 32 of the second member 14 advantageously
includes an edge portion 32a in local contact with the
outer conductor 20 of the exposed length 24 of the
first group of the coaxial cables 16 received in the
second openings 32. In similar fashion, each of the
first openings 36 of the first member 12
advantageously includes an edge portion 36a in local
contact with the outer conductor 20 of the exposed
length 24 of the second group of the coaxial cables 16
received in the first openings 36. With this
configuration, the outer conductor 20 of each coaxial
cable 16 is mechanically and electrically connected at
a plurality of points to the first and second members
12, 14. As a result, each coaxial cable 16 is grounded
in more stable fashion. [0066] In particular, as has
been described above, the first bulge 28 of the first
member 12 supports the exposed lengths 24 of the first
group of coaxial cables 16 with the exposed lengths
being bent along the crest area 28a, so that it is
possible to locally press the outer conductors 20 of
the exposed lengths 24 by the first bulge 28 onto the
edge portion 32a of the second opening 32 of the
second member 14. Similarly, the second bulge 34 of
the second member 14 supports the exposed lengths 24
of the second group of coaxial cables 16 with the
exposed lengths being bent along the crest area 34a,
so that it is possible to locally press the outer
conductors 20 of the exposed lengths 24 by the second
bulge 34 onto the edge portion 36a of the first
opening 36 of the first member 12. The edge portions
36a, 32a are respectively secured at four points per
single first or second opening 36, 32, at symmetrical
locations relative to a center line C extending along
the parallel arrangement of the first or second
openings 36, 32 (Fig. 8). According to this
configuration, the outer conductor 20 of each coaxial
cable 16 is electrically connected atfour points to
the second member 14. This multi-point connection
serves to further improve a cable holding function (or
a tension relaxing effect) for each coaxial cable 16.
[0067] Also, in this invention, each of the second
openings 32 of the second member 14 advantageously
includes an edge portion 32b in local frictional
contact with the first bulges 28 of the first member
12 received in the second openings 32. In similar
fashion, each of the first openings 36 of the first
member 12 advantageously includes an edge portion 36b
in local frictional contact with the second bulges 34
of the second member 14 



received in the first openings 36. The edge portions
36b, 32b are respectively secured at four points per
single first or second opening 36, 32, at symmetrical
locations relative to the center line C extending
along the parallel arrangement of the first or second
openings 36, 32 (Fig. 8). According to this
configuration, the first member 12 and the second
member 14 can be fixedly connected to each other both
quickly and positively without using means such as
soldering or welding. [0068] The coaxial cable
grounding structure according to this invention can be
built in any of the various circuit component parts
such as a connector. Now, with reference to Figs. 9 to
13, the configuration of a connector 40 according to
an embodiment of the invention having the coaxial
cable grounding structure 10 described above is
explained. Fig. 9 is an exploded perspective view of
the connector 40 according to an embodiment of the
invention, Fig. 10 is a perspective view of the lower
component parts of the connector 40, Figs. 11 and 12
are enlarged views showing the coaxial cable grounding
structure 10 of the connector 40, and Fig. 13 is a
perspective view of the connector 40 in assembled
form. [0069] As shown in Fig. 9, the connector 40 is
composed of a plurality of terminals 42, an
electrically insulating body 44 for supporting the
terminals 42 and a coaxial cable grounding structure
10 arranged on the body 44. The terminals 42 include
two types of terminals 42A, 42B having substantially
the same shape and partially different lengths. Each
of the terminals 42A, 42B has a conductor-connecting
section 46 of insulation displacement type connected
to the core wire (not shown) of the coaxial cable 16
and a contact section 48 in conductive contact with a
corresponding terminal (not shown) of another
connector capable of being connected to the connector
40 (referred to as a counterpart connector in the
present application). [0070] The body 44 includes,
fixedly combined with each other, a first insulating
member50 for supporting a plurality of terminals 42 in
spaced-apart parallel arrangement and a second
insulating member 52 for supporting a plurality of
coaxial cables 16 at corresponding positions in
parallel arrangement. The first insulating member 50
includes a plurality of terminal arranging grooves 54
for individually receiving and supporting the
terminals 42 at predetermined positions and a fitting
portion 56 for setting the contact section 48 of each
terminal 42 in position relative to the corresponding
terminal of the 



counterpart connector and fitting with the counterpart
connector. The second insulating member 52, on the
other hand, includes a plurality of wire retaining
grooves 58 for individually receiving the coaxial
cables 16. [0071] The second insulating member 52 of
the body 44 has a metal shield member 60 built
therein. The shield member 60 includes a base portion
62, of generally rectangular shape in plan view, built
integrally in the second insulating member 52 and a
pair of end plate portions 64 extended in bent form on
one surface at the opposite longitudinal ends of the
base portion 62. On the base portion 62 of the shield
member 60, the first member 12 of the coaxial cable
grounding structure 10 is formed along one
longitudinal side edge away from the second insulating
member 52. In the illustrated embodiment, the first
member 12 is integrally formed as an extension of the
base portion 62 of the shield member 60, and fixedly
arranged relative to the base portion 62 in the form
of being folded back 180 degrees therefrom. In this
state, the first bulges 28 and the first opening 36 of
the first member 12 are aligned in the longitudinal
direction of the wire retaining grooves 58 of the
second insulating member 52. Further, each end plate
portion is provided with three anchoring recesses 66
locally on the outer surface thereof. [0072] As a
preparatory work before connecting a plurality of
coaxial cables 16 to the connector 40, the end portion
of the flattened multi-core coaxial cables 16 are
processed as a terminal as described above thereby to
form the exposed length and an insulation exposed
portion 18a at the extreme end thereof. The insulation
exposed portions 18a of the coaxial cables 16
processed as a terminal are inserted in the wire
retaining grooves 58 of the second insulating member
52 before being assembled on the first insulating
member 50. At the same time, the exposed length 24 of
the coaxial cables 16 are individually arranged along
the first bulges 28 and the first openings 36 of the
first member 12 (Fig. 10). [0073] The second member 14
of the coaxial cable grounding structure 10 is fixedly
connected to the first member 12 by following the
steps described above, so that theexposed length 24 of
the coaxial cables 16 are held between the first
member 12 and the second member 14 (Fig. 11). In this
state, the insulation exposed portions 18a at the
extreme end of the coaxial cables 16 are fixedly held
in the wire retaining grooves 58 of the second
insulating member 52 of the connector body 44 by the
coaxial cable grounding 



structure 10. At the same time, the outer conductor 20
of each exposed length 24 is electrically connected to
a common shield member 60 (Fig. 12(a), (b)). [0074]
The second insulating member 52 fixedly supporting the
coaxial cables 16 is combined with the insulating
member 50 in proper position to form the body 44. In
this proper position, the opposite longitudinal end
plate portions 64 of the shield member 60 of the
second insulating member 52 are bent and folded along
the opposite longitudinal end surfaces of the first
insulating member 50 into engagement so as to fix the
first insulating member 50 and the second insulating
member 52 to each other (Fig. 13). In this connection,
the end plate portions 64 of the shield member 60
function as a connecting portion for electrically
connecting the first member 14 of the coaxial cable
grounding structure 10 to a grounding potential of a
counterpart connector, as described later. Then, a
plurality of terminals 42A, 42B are fitted in the
corresponding terminal arranging grooves 54 of the
first insulating member 50 on the body 44 with the
coaxial cables 16 fixedly held between the first
insulating member 50 and the second insulating member
52. Then, the conductor-connecting section 46 of each
terminal 42A, 42B cuts into the insulation 18 (Fig.
12) of the insulation exposed portion 18a of the
coaxial cable 16 held in the wire retaining groove 58
of the second insulating member 52 and is connected to
the core wire in an insulation displacement manner. In
this way, the coaxial cables 16 are securely connected
by insulation displacement to the corresponding
terminals 42A, 42B thereby to complete the assembly of
the connector 40. [0075] An external force such as
tension or bending force, which may be exerted on the
coaxial cables 16 in the completely assembled state,
is received by the coaxial cable grounding structure
10 built in the shield member 60, and therefore the
connecting section between the conductor-connecting
section 46 of each terminal 42 and the corresponding
coaxial cable 16 is kept substantially free of the
effects of the external force. In the process, the
second member 14 of the coaxial cable grounding
structure 10 is held between the shield member 60 and
the first insulating member 50 and prevented from
coming off from the body 44. Against the external
force exerted on the coaxial cables 16, therefore, the
proper wire connection can be securely maintained. For
the grounding function and the cable holding function
to be further improved, the second member 14 of the
coaxialcable grounding structure 10 is advantageously
fixed on the shield member 60 by such means as welding
or soldering on the extensions 30b (Fig. 9) formed at
the longitudinally 



opposite ends of a pair of the bases 30. [0076] Since,
as described above, the connector 40 includes the
coaxial cable grounding structure 10 explained above,
it has high reliability, and can be suitably used for
construction of a high-frequency circuit. Upon
complete assembly of the connector 40, the shield
member 60 built in the second insulating member 52 is
extended over a major portion of the outer surface of
the body 44. Thus, in the case where the shield member
60 electrically connected to the outer conductor 20 of
each coaxial cable 16 is connected to the grounding
potential of the counterpart connector, for example,
the high-speed transmission characteristic of a
connector system including the connector 40 and the
counterpart connector can be improved by establishing
a high-level shield structure for the signal
transmission path of the connector system. [0077] In
the connector 40 having above configuration, by
employing the wire connecting structure of insulation
displacement type having high stability and
reliability, a highdensity connecting structure can be
realized in keeping with the reduced diameter of the
core wire of the coaxial cable 16 and the reduced
pitch at which the terminals 42 are arranged. In order
to attain a small-pitch arrangement corresponding to
the high-density connection in this connector 40, the
conductor-connecting sections 46 of insulation
displacement type of the terminals 42 are arranged in
staggered fashion using two different types of
terminals 42A, 42B having different lengths. As a
result, the high-density connecting structure
realizable for the connector 40 is so compact that the
outer diameter of the core wire of the coaxial cable
16 is 0.09 mm or less (not less than AWG (American
Wire Gauge) 40) and the pitch at which the terminals
42 are arranged is not more than 0.3 mm. The
conductor-connecting section 46 of each terminal 42
applicable to this highdensity connection can be
fabricated by the currently available press forming
technique. Further, the outer dimensions of the
realizable connector 40 may be, for example, 3 to 5 mm
in depth and 1 to 2 mm in height. [0078] Incidentally,
the counterpart connector to be paired with the
connector 40 can be configured as a substrate
connector mounted on a circuit board. The connector
according to the invention, however, is not limited to
such applications but can be embodied as any of
various connectors suitable for other applications of
connection.[0079] 



Fig. 14 shows a substrate connector 70 constructed as
the counterpart connector of the connector 40. The
substrate connector 70 includes a plurality of
terminals 74 each having a female type contact section
72 coming into conductive contact with the male type
contact section 48 of each terminal 42 provided on the
connector 40, an electrically insulating body 76
supporting the terminals 74 with the individual
contact sections 72 being exposed, and a pair of
grounding members 78 supported on the body 76 while
insulated from the terminals 74 and electrically
connected to the shield member 60 provided on the
connector 40. The body 76 is provided with a female
fitting portion 80 adapted to be complementarity
fitted with the fitting portion 56 of the body 44 of
the connector 40 in a state where the contact sections
72 of the terminals 74 are individually aligned to the
corresponding terminals 42 of the connector 40. [0080]
The terminals 74 have the shapes and dimensions
identical to each other, and are supported on the
fitting portion 80 of the body 76 so as to be parallel
to each other in a predetermined equidistant and
side-by-side arrangement. Each terminal 74 integrally
includes an attaching portion 82 at an intermediate
position, press-fitted into the fitting portion 80 of
the body 76, a contact section 72 at one end,
extending from the attaching portion 82 to be exposed
on the surface of the fitting portion 80, and a lead
portion 84 at the other end, extending from the
attaching portion 82 on the opposite side to the
contact section 72 to protrude outside the body 76.
The lead portion 84 of each terminal 74 can be
connected to a conductor pad formed on a circuit
substrate, not shown, onto which the substrate
connector 70 is mounted. [0081] Each grounding member
78 includes a base portion 86 having a U-shaped
section and fitted into each of the longitudinally
opposite end walls 76a of the body 76, and a terminal
portion 88 formed so as to extend outward from one
edge of the base portion 86 and generally
perpendicular to the surface of the base portion 86.
The grounding member 78 is attached to the end wall
76a in such a fashion that the terminal portion 88
protrudes outward from the body 76. The base portion
86 of the grounding member 78 is provided with three
protuberances 90 locally formed at predetermined
positions on the end wall 76a of the body 76 at a side
facing to the fitting portion 80. [0082] The substrate
connector 70 having the above configuration is
connected to the 



connector 40 in a mutually proper positional
relationship, when the fitting portion 56 of the
connector 40 is complementarily fitted to the fitting
portion 80 of the connector 70. Inthis proper
connection state, the corresponding terminals 42, 74
are connected to each other while keeping two-point
contact at the respective contact portions 48, 72
having the structurally male-female correlation. Also,
in this proper connection state, the shield member 60
assembled to the second insulating member 52 of the
connector 40 is electrically connected to the pair of
grounding members 78 in such a manner that the three
anchoring recesses 66 provided on each end plate
portion (or a connecting portion) 64 respectively
receive the three protuberances 90 provided on each
grounding member 78 of the substrate connector 70. The
mutual fitting between the anchoring recesses 66 of
the shield member 60 and the protuberances 90 of the
grounding member 78 functions as a latch structure for
keeping the proper connection state between the
connector 40 and the substrate connector 70.
Furthermore, when the grounding members 78 of the
substrate connector 70 are connected at their terminal
portions 88 to the grounding conductor of the circuit
substrate, not shown, on which the substrate connector
70 is mounted, the ground potential is given to the
shield member 60 of the connector 40. As a result, a
high level shield structure can be established for the
signal transmission route in a connector system
composed of the connector 40 and the substrate
connector 70 (see Fig. 15), and the high speed
transmission performance of the connector system can
be improved. [0083] While the preferred embodiment of
the present invention has been described above, the
invention may include various modifications. For
example, as shown in Fig. 16, the coaxial cable
grounding structure 10 may be configured such that a
packing material 100 is held between the first member
12 and the second member 14, together with the coaxial
cables 16, so as to contact with the outer conductors
20 of the coaxial cables 16. The packing material 100
may be composed of a conductive material, such as a
metallic fiber, a conductive rubber, a conductive
grease, and so on, or a nonconductive material, such
as a nonmetallic anti-oxidation compound, a sealing
agent, and so on. The packing material 100 made of a
conductive material acts to assist the electric
connection between the first and second member 12, 14
and the outer conductors 20 of the coaxial cables 16.
On the other hand, the packing material 100 made of a
nonconductive material acts to prevent the outer
conductors 20 of the coaxial cables 16 from being
oxidized. [0084] Moreover, as shown in Fig. 17 as a
second embodiment of the present invention, 



the coaxial cable grounding structure 10 may be
configured to exhibit a good grounding performance and
cable holding function even when it is used with the
coaxial cable 16 having no exposed length 24 (Fig. 1).
The coaxial cable grounding structure 10 according to
the second embodiment has substantially the same
construction as the coaxial cablegrounding structure
10 according to the first embodiment as described
above except that the construction of the coaxial
cable is different, and therefore, corresponding
constituents are denoted by common reference numerals
and the explanation thereof is not repeated. [0085] In
the coaxial cable grounding structure 10 according to
the second embodiment, portions of the coaxial cables
16 having the sheaths 22 are respectively held between
the first bulges 28 of the first member 12 and the
second openings 32 of the second member 14, as well as
between the first opening 36 of the first member 12
and the second bulges 34 of the second member 14.
Here, when the first member 12 and the second member
14 are securely coupled to each other, an edge portion
32a (Fig. 8) of each second opening 32 is configured
so as to cut into the sheath 22 of each coaxial cable
16 received in the second opening together with the
first bulge 28 and to come into contact under pressure
with the outer conductor 20 (Fig. 1) of the coaxial
cable, and similarly, an edge portion 36a (Fig. 8) of
each first opening 36 is configured so as to cut into
the sheath 22 of each coaxial cable 16 received in the
first opening together with the second bulge 34 and to
come into contact under pressure with the outer
conductor 20 (Fig. 1) of the coaxial cable. In other
words, a conductor connecting function similar to the
insulation-displacement type conductor connecting
structure of the terminal 42 of the connector 40 is
imparted to the first and second openings 36, 32 of
the first and second members 12, 14. [0086] Also with
such construction, since a plurality of coaxial cables
16 are securely held, while being bent along the first
and the second bulges 28, 34 of the first and the
second members 12, 14, and each of the outer
conductors 20 is electrically connected at 4 points to
the second member 14, it is possible to connect the
outer conductors 20 of a plurality of coaxial cables
16 to the first and second members 12, 14 in a
mechanically and electrically stable fashion, without
using a solder. Further, the provision of the
insulationdisplacement type conductor connecting
structure advantageously makes it possible to simplify
the termination processing operation of the coaxial
cables 16. [0087] In this construction, a portion of
the coaxial cables 16 arranged along the first 



bulges 28 of the first member 12 projects more outward
from the bases 30 of the second member 14 as compared
to the construction in the first embodiment described
above, by an amount corresponding to the thickness of
the sheath 22. Thus, in view of the trends for a more
slim connector system composed of the above-described
connector 40 and the counterpart connector, it is
advantageous in such projecting portion of the coaxial
cables 16 to locally remove the sheath 22 in the
region of insulation displacement connection ofthe
first and the second members 12, 14. [0088] In either
of the coaxial cable grounding structures 10 according
to the first and the second embodiments, a plurality
of holding elements can be provided on at least one of
the first and the second members 12, 14 for securely
holding the sheaths 22 of the coaxial cables 16
individually under pressure at positions separated
from the first bulges 28 and the second openings 32.
For example, as shown in Figs. 18 and 19, a plurality
of claw-like holding elements 102 extending on the
same side as the second bulges 34 can be provided on
each of a pair of bases 30 of the second member 12
along the side edge separated from the second openings
32 and the second bulges 34 at a predetermined
equidistant interval. These holding elements 102 are
constructed in a shape, dimension and interval such
that a portion of one coaxial cable 16 having sheath
22 is fixedly held under pressure between neighboring
holding elements 102. [0089] When the coaxial cable
grounding structure 10 has been properly assembled
(Fig. 3 or Fig. 17), the plurality of holding elements
102 act so as to hold more securely hold individually
under pressure the sheaths 22 of the coaxial cables 16
securely held by friction or insulation displacement
between the first bulges 28 of the first member 12 and
the second openings 32 of the second member 14, and
between the first openings 36 the first member 12 and
the second bulges 34 of the second member 14 (Fig.
20). The cable holding function (or the tension
relaxing effect) of the coaxial cable grounding
structure 10 on individual coaxial cable 16 can be
thereby significantly improved. Thus, by providing a
plurality of holding elements 102 on the second member
14, the cable holding function by the cooperation of
the first bulges 28 and the second openings 32 and the
cooperation of the first openings 36 and the second
bulges 34 is further enhanced, whereby the effect of
external forces such as tension and bending force
exerted on each of the coaxial cables 16 upon the
connection points the terminals incorporated in the
circuit constituents such as a connector and core
wires of the coaxial cables 16 can be reliably 



and stably suppressed. [0090] In the coaxial cable
grounding structure 10 according to the second
embodiment, when the edge portion 36a of the first
openings 36 of the first member 12 and the edge
portion 32a of the second openings 32 of the second
member 14 respectively cut into the sheaths 22 of the
coaxial cable 16 and come into conductive contact with
the outer conductors (Fig. 1) in an
insulation-displacing manner, it is advantageous to
construct such that, before such an insulation
displacement, the plurality of holding elements
holdthe sheaths 22 of individual coaxial cables 16
under pressure. With such construction, each coaxial
cable 16 is mechanically held by the corresponding
holding elements 102 on both longitudinal sides of the
insulation displacement region, and therefore, the
insulation displacement region of the coaxial cable 16
is maintained under the required tension during the
insulation displacement, so that the stability of the
insulation displacement operation is improved. [0091]
Further, in either of the first and the second
embodiments, it is advantageous that the plurality of
holding elements 102 are constructed so as to
individually cut into the sheath 22 of the each of the
coaxial cables 16 securely held between the first
bulges 28 and the second openings 32 and between the
first openings 36 and the second bulges 34, and to
come into contact under pressure with the outer
conductor 20 of the coaxial cable 16. With this
construction, the multi-point connecting structure as
described above of the coaxial cable grounding
structure 10 with increased number of conductive
contact points can be electrically and mechanically
further stabilized.What is claimed is: 1. A coaxial
cable grounding structure comprising a conductive
first member and a conductive second member fixedly
arranged on said first member, wherein a plurality of
coaxial cables are held between said first member and
said second member, and said first member and said
second member are electrically connected individually
to outer conductors of the coaxial cables,
characterized in that: each of said coaxial cables has
an exposed length with said outer conductor locally
exposed; said first member includes a first bulge for
supporting exposed lengths of a first group of said
coaxial cables and brought into contact with the outer
conductors of said exposed lengths; said second member
includes a second opening for receiving said first
bulge of 



said first member and said exposed lengths of said
first group of said coaxial cables supported on said
first bulge; and when said first member and said
second member are securely coupled to each other, said
exposed lengths of said first group of said coaxial
cables are fixedly held by a friction force, while
being bent along said first bulge, between said first
bulge of said first member and said second opening of
said second member. 2. A coaxial cable grounding
structure as set forth in claim 1, wherein said first
member includes a plurality of first bulges for
individually supporting said exposed lengths of said
first group of said coaxial cables; and wherein said
second member includes a plurality of second openings
for individually receiving said first bulges and said
exposed lengths of said first group of said coaxial
cables individually supported on said first bulges. 3.
A coaxial cable grounding structure as set forth in
claim 1 or 2, wherein said second opening of said
second member includes an edge portion coming into
local contact with said outer conductors of said
exposed lengths of said first group of said coaxial
cables received in said second opening. 4. A coaxial
cable grounding structure as set forth in claim 3,
wherein said first bulge of said first member includes
a crest area projecting through said second opening of
said second member, and supports said exposed lengths
of said first group of coaxial cables with the exposed
lengths being bent along said crest area, to locally
press said outerconductors of said exposed lengths
onto said edge portion of said second opening. 5. A
coaxial cable grounding structure as set forth in any
one of claims 1 to 4, wherein said second opening of
said second member includes an edge portion coming
into local frictional engagement with said first bulge
of said first member received in said second opening.
6. A coaxial cable grounding structure as set forth in
any one of claims 1 to 5, wherein said second member
further includes a second bulge, arranged adjacent to
said second opening, for supporting said exposed
lengths of a second group of said coaxial cables and
brought into contact with said outer conductors of
said exposed lengths; wherein said first member
further includes a first opening, arranged adjacent to
said first bulge, for receiving said second bulge of
said second member and said exposed lengths of said
second group of said coaxial cables supported on said
second bulge; and wherein said exposed lengths of said
second group of said coaxial cables are bent along
said second bulges and fixedly held by a friction
force, while being bent along said second bulge, 



between said first opening of said first member and
said second bulge of said second member. 7. A coaxial
cable grounding structure as set forth in claim 6,
wherein said second member includes a plurality of
second bulges for individually supporting said exposed
lengths of said second group of said coaxial cables;
and wherein said first member includes a plurality of
first openings for individually receiving said second
bulges and said exposed lengths of said second group
of said coaxial cables individually supported on said
second bulges. 8. A coaxial cable grounding structure
as set forth in claim 6 or 1, wherein said first
opening of said first member includes an edge portion
coming into local contact with said outer conductors
of said exposed lengths of said second group of
coaxial cables received in said first opening. 9. A
coaxial cable grounding structure as set forth in
claim 8, wherein said second bulge of said second
member includes a crest area projecting through said
first opening of said first member, and supports said
exposed lengths of said second group of coaxial cables
with the exposed lengths being bent along said crest
area, to locally press said outer conductors of said
exposed lengths onto said edge portion of said first
opening.10. A coaxial cable grounding structure as set
forth in any one of claims 6 to 9, wherein said first
opening of said first member includes an edge portion
coming into local frictional engagement with said
second bulge of said second member received in said
first opening. 11. A coaxial cable grounding structure
as set forth in any one of claims 6 to 10, wherein
said first bulge and said first opening of said first
member are arranged alternately to each other; and
wherein said second bulge and said second opening of
said second member are arranged alternately to each
other and corresponding to an alternate arrangement of
said first bulge and said first opening. 12. A coaxial
cable grounding structure as set forth in claim 11,
wherein a shape and a dimension of said first bulge of
said first member is defined by shapes, dimensions and
pitch of a pair of first openings arranged at both
sides of said first bulge, wherein a shape and a
dimension of said second bulge of said second member
is defined by shapes, dimensions and pitch of a pair
of second openings arranged at both sides of said
second bulge, and wherein, when said first bulge is
press-fitted into said second opening and said second
bulge is press-fitted into said first opening, said
first member and said second member are securely held
with each other. 



13. A coaxial cable grounding structure comprising a
conductive first member and a conductive second member
fixedly arranged on said first member, wherein a
plurality of coaxial cables are held between said
first member and said second member, and said first
member and said second member are electrically
connected, individually, to outer conductors of the
coaxial cables, characterized in that: said first
member includes a plurality of first bulges for
individually supporting said coaxial cables; said
second member includes a plurality of second openings
for individually receiving said first bulges of said
first member and said coaxial cables individually
supported on said first bulges; and when said first
member and said second member are securely coupled to
each other, edge portions of said second openings
respectively cut into sheaths of said coaxial cables
individually received in said second openings together
with said first bulges, to securely hold said coaxial
cables in a form bent along said first bulges, and to
come into contact with said outer conductors of said
coaxial cables under pressure.14. A coaxial cable
grounding structure as set forth in any one of claims
1 to 13, further comprising a packing material held
between said first member and said second member and
contacting with said outer conductors of said coaxial
cables. 15. A coaxial cable grounding structure as set
forth in any one of claims 1to 14, further comprising
a plurality of holding elements provided on at least
one of said first member and said second member for
securely holding, individually and under pressure, the
sheaths of said coaxial cables fixedly held between
said first bulges and said second openings, at a
position remote from said first bulges and said second
openings. 16. A coaxial cable grounding structure as
set forth in claim 15, wherein said plurality of
holding elements individually cut into said sheaths of
said coaxial cables fixedly held between said first
bulges and said second openings, and come into contact
with said outer conductors of said coaxial cables
under pressure. 17. A connector comprising a coaxial
cable grounding structure as set forth in any one of
claims 1 to 16. 18. A connector as set forth in claim
17, further comprising a plurality of terminals, a
body supporting said terminals and said coaxial cables
in corresponding arrangements, and a shield member
assembled to said body, wherein said shield member is
provided with said first member of said coaxial cable
grounding structure and a connecting portion for
electrically connecting said first member to a
grounding potential of a counterpart 



connector. 19. A method for connecting a coaxial cable
in a connector as set forth in claim 18, wherein each
of said terminals of said connector includes an
insulation-displacement type conductor-connecting
section connectable to a core conductor of each of
said coaxial cables, said method comprising the steps
of: locating said coaxial cables on said body and said
shield member so as to lay said coaxial cables on said
first bulge; receiving said first bulge and said
coaxial cables supported on said first bulge in said
second opening, so as to secure said second member
onto said first member; and attaching said terminals
under a pressing force to said body having said
coaxial cables located thereon, and connecting each of
said coaxial cables to said conductorconnecting
section of each of said terminals in an insulation
displacing manner. 


