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(54) Female connector and male connector

(57) The present invention refers to a pair of female
and male connectors wherein the female connector has
a first connector body of synthetic resin with a first set of
contact pins attached to it and a tubular metallic shell that
ensheathes the outer surfaces of such connector body.
In front of the first tubular body with a metallic shell that
ensheathes the outer surface of the first connector body,
two pairs of opposing overhangs or a total of four over-
hangs are formed in such manner as to project a certain
distance from the forward surface of the first connector
body, whereby one pair of such opposing overhangs is
bent mid-way in the direction such that their forward edg-

es approach each other but a certain gap is provided
between them, thus forming first and second guide latch-
ing portions, while in the other pair of opposing over-
hangs, one overhang has an insertion opening formed
in it, into which the male connector is inserted and is
made to pass through the aforementioned gap in order
to effect connection, while being guided by the first and
second guide latching portions. By these means, a fe-
male and a male connector can be connected by insertion
horizontally or vertically and joined via metal shells are
provided so that the mechanical strength of such joint is
enhanced and the connectors are effectively grounded.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a female con-
nector and a male
[0002] connector and more particularly to a female
connector and a male connector that can be connected
by insertion either horizontally or vertically.
[0003] Connectors are used for electrically connecting
various component elements. Normally they come in
pairs which are connected by insertion end-to-end from
opposite directions. The conventional type of pair of con-
nectors is such that the second connector is laterally in-
serted into the first connector.
[0004] Fig. 7 is a perspective view of the connector
disclosed in Japanesee Utility Model JP-UM-A-5-6722,
which is composed of a first connector 31 and a second
connector 33, structured in such manner that a square
U-shaped latching part 32 is provided around the periph-
ery of the front end surface of the first connector 31 and
a brim part 34 around the periphery of the front end sur-
face of the second connector 33, whereby the brim part
34 of the second connector 33 fits into the square U-
shaped latching part 32 of the first connector 31.
[0005] Such first and second connectors 31 and 33 are
connected by lateral insertion and therefore suited to sit-
uations where space constraints preclude direct end-to-
end connection (serial connection). In this mode of con-
nection, where the brim part 34 of the second connector
33 fits into the latching part 32 of the first connector 31,
however, the connectors cannot be disconnected in a
direction perpendicular to the direction of insertion.
[0006] Despite having the characteristic features de-
scribed above, the first and second connectors disclosed
in JP-UM-A-5-6722 are not grounded when they are
joined together via their housings, because the housings
are made of synthetic resin, which has insulating prop-
erties. One way of effecting ground connection is to utilize
the contact pins for signals/power supply that are at-
tached to the housings as grounding pins. This method
however results in fewer contact pins for signals/power
supply, or requires extra contact pins, which would entail
extra space to accommodate the connector, which may
be large in size. Another disadvantage of using this meth-
od is that shielding the connectors described above
against electromagnetic waves is not possible, consid-
ering that such electromagnetic shielding is essential in
order to make the connectors capable of high-speed
transmission and similar applications. A further difficulty
is posed by the first and second connectors being joined
together by the fitting of the brim part of the second con-
nector into the latching part of the first connector as this
would require the joining of two resin housings, which
gives rise to the problem of maintaining the high mechan-
ical strength of the joint portion.

SUMMARY OF THE INVENTION

[0007] The present invention was made in order to re-
solve such longstanding technical problems by providing
a female connector and a male connector that do not
require grounding contact pins and can be connected as
a pair by insertion horizontally or a vertically, and whose
joining is effected via metallic shells in order to enhance
the mechanical strength of the joint portion.
[0008] To achieve the aforementioned purpose, the fe-
male connector according to claim 1. of the present in-
vention is equipped with a first connector body made of
resin to which a first set of contact pins is attached and
a first metallic shell for ensheathing the first connector
body, and has the following innovative features:

the first metallic shell has a tubular body that en-
sheathes the outer surfaces of the first connector
body, while four overhangs are formed at the front
of the first metallic tubular shell in such manner as
to project a certain distance from the forward surface
of the first connector body, the first and second over-
hangs of the first to fourth overhangs being made to
reside opposite each other and bent mid-way in the
direction such that their forward edges approach
each other but a certain gap is provided between
them, thus forming first and second guide latching
portions, and the third and fourth overhangs being
positioned opposite each other with either one hav-
ing an insertion opening formed in it, and the male
connector is inserted into such insertion opening
while being guided by the first and second guide
latching parts as it passes through the aforemen-
tioned gap in order to effect connection.

[0009] The invention according to claim 2 is the female
connector according to claim 1, with the further innovative
feature that an indentation is formed on the edge of the
overhang in which the insertion opening is formed to ex-
pose the side wall of the connector body.
[0010] The invention according to claim 3 is the female
connector according to either claim 1 or claim 2, with the
further innovative feature that the inner portion of the in-
sertion opening of the first metallic shell is blocked by an
overhang.
[0011] The invention according to claim 4 is the female
connector according to any one of claims 1 to 3, with the
further innovative feature that in at least one of the over-
hangs in which the first and second guide latching parts
are provided, a latching protrusion for restricting move-
ment toward the insertion opening is formed.
[0012] The invention according to claim 5 is a male
connector that combines with the female connector ac-
cording to any of claims 1 to 4. This male connector is
equipped with the following innovative features:

a second metallic tubular shell having a pair of first
and second thin grooves residing on its outer surface
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to be inserted through the insertion opening of the
female connector and are engaged by the first and
second guide latching parts; and
a second connector body that is ensheathed in the
second metallic shell and has a second set of contact
pins attached to it that contact with the first set of
contact pins.

[0013] The invention according to claim 6 is the male
connector according to claim 5, with the further innovative
feature that a thin groove is provided with a latching part
to engage with the latching protrusion formed in one or
both of the overhangs in which the first and second guide
latching parts are provided in the female connector for
the purpose of restricting movement toward the insertion
opening.
[0014] Owing to the structure described above, the
present invention yields the following highly beneficial
effects. Namely, in the present invention the male con-
nector and the female connector are joined together by
joining their respective metallic shells, and specifically
by joining the pair of first and second guide latching parts
formed from the overhangs of the female metallic shell
of the female connector with the metallic shell of the male
connector, as a result of which the joint portion is struc-
tured to have robust mechanical strength. Further, such
joining via their metallic shells serves to ground the con-
nectors, rendering them suitable for use as high-speed
transmission connectors. Moreover, since the insertion
opening can be formed either vertically or horizontally,
the connectors may be used even in environments where
there is limited or no space for serial connection.
[0015] It will also be possible to form an indentation on
the edge of an overhang of the female connector that
exposes the side wall of the connector body, so as to
eliminate contacting of the contact pins of the male con-
nector with the metallic shall overhangs of the female
connector when the male connector is inserted, thereby
preventing the occurrence of damage to or wearing out
of the contact pins.
[0016] Further, an overhang can be used to block off
the inner portion of the insertion opening of the female
connector. In that case, when the male connector is in-
serted it will strike the blocking overhang and hence will
not spring out on the opposite side of the insertion. In this
way the male connector will be firmly positioned and se-
cured, with the result that the contact pins of the two
connectors will contact correctly.
[0017] Moreover, a latching protrusion for restricting
movement of the male connector toward the insertion
opening could be formed in the female connector while
a latching part can be formed on the thin groove of the
male connector. In that case, such latching part of the
male connector will engage with the latching protrusion
of the female connector when the two connectors are
joined together, thereby firmly positioning and securing
the connectors so that their joining will be stable. The
latching protrusion also provides audible click sound and

insertion feeling as male connector being inserted to the
targeted position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The invention will be described with reference
to the accompanying drawings, wherein like numbers re-
fer to like elements.

FIG. 1. is a perspective view of the female connector
and male connector according to the first embodi-
ment of the present invention, prior to being joined
together.
FIG. 2 is an exploded perspective view of the female
connector.
FIG. 3 is an exploded perspective view of the male
connector.
FIG. 4 is a horizontal cross-sectional view of the fe-
male and male connectors according to the first em-
bodiment of the present invention in the joined state.
FIG. 5 is a perspective view of the female connector
and male connector according to the second embod-
iment of the present invention, prior to being joined
together.
FIG. 6 is a perspective view of the female and male
connectors in Fig. 5 from a different direction.
FIG. 7 is a perspective view of a connector of a con-
ventional type.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] The best mode embodiments of the present in-
vention will be described hereafter with reference to the
drawings. However, the embodiments illustrated below
merely represent illustrative examples of a female con-
nector and male connector for realizing the technical con-
cept of the present invention and are not intended to limit
the present invention since adaptations can be made to
produce other equally valid embodiments without depart-
ing from the scope of the claims.

Embodiment 1

[0020] Fig. 1 is a perspective view of the female con-
nector and male connector of the first embodiment of the
present invention prior to being joined together, Fig. 2 is
an exploded perspective view of the female connector,
Fi.g.3 is an exploded perspective view of the male con-
nector, and Fig. 4 is a horizontal cross-sectional view of
the female connector and male connector in the joined
state.
[0021] As shown in Fig. 1, the pair of connectors 1 of
this embodiment consists of a female connector 2 and a
male connector 15 that is connected by being slid into
the female connector 2 horizontally either from the left or
right side.
[0022] The female connector 2 is attached to a printed
circuit board or similar item. As shown in Fig. 2, it has a
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plurality of contact pins 5, a synthetic resin connector
body 3 that has through-holes 4 into which the contact
pins 5 are fitted, and a metal shell 7 that ensheathes the
top and sides of the connector body 3.
[0023] The connector body 3 takes the form of a flat-
tened cuboid that has top and bottom walls 3a, 3b, side
walls 3c, 3d, and front and back walls 3e, 3f, with a plu-
rality of through-holes 4 formed on it, extending from the
back wall 3f toward the front wall 3e, into which the con-
tact pins 5 described later are inserted. These through-
holes 4 have rectangular openings matching the outer
dimensions of the contact pins 5 and are formed in two
rows, one upper and one lower. In the front wall 3e, two
parallel square-bottomed grooves 41, 42 are formed in
the longitudinal direction in such manner that the con-
tacting part 5a of the contact pins 5 will be positioned
inside the contact pins. A relatively broad, square-bot-
tomed latching slot 30 is formed at roughly the central
point on the rear edge of the top wall 3a. In addition,
latching portions (omitted from the drawing) into which
the latching protrusions 50 of the contact pins 5 latch onto
are formed inside the through-holes 4.
[0024] The contact pins 5 have a contacting part 5a
that is bent into a U-shape, and a terminal part 5b that
first extends rearward from the contacting part 5a then
drops downward to be connected to a circuit board by
soldering or other means, and a latching protrusion 50 is
provided between these two parts. The pins are formed
from a metallic material with good electrical conductivity.
[0025] When the contact pins 5 having the structure
described above are fitted into the through-holes 4 of the
connector body 3, their U-shaped contacting portions 5a
project towards the square-bottomed grooves 41, 42 in
the front wall 3e.
[0026] The metallic shell 7, as shown in Fig. 2, is
formed to have an elongated flattened tubular shape hav-
ing through-holes 8 into which the connector body 3 is
inserted. Specifically, it is formed by bending-processing
a metal sheet of a certain size so as to have top and
bottom walls 7a, 7b and side walls 7c, 7d that match the
shape of the connector body 3. Roughly at the center of
the top wall 7a, a latching tongue 70 which latches into
the latching slot 30 in the connector body 3 is formed.
Terminal strips 7c’, 7d’ that protrude downward are
formed on the side walls 7c and 7d. Terminal strip 7c’ is
obscured by the connector body 3 in Fig. 2. These ter-
minal strips 7c’, 7d’ will, for example, be inserted into
mounting holes in a circuit board (not shown) and con-
nected to a conductor on the circuit board by soldering
or other means.
[0027] The ends of the top and bottom walls 7a, 7b
and left side wall 7c of the metallic shell 7 are made to
project forward to form overhangs 7a’, 7b’ and 7e, with
the top and bottom overhangs 7a.’, 7b’ of these over-
hangs 7a’ to 7e being bent inwardly mid-way so as to
form a pair of guide latching parts 71, 72. These guide
latching parts 71, 72 are deployed with a certain gap be-
tween them so that the end portion thereof is not closed.

The male connector 15 described later is to be inserted
into this gap. Further, each of the top and bottom over-
hangs 7a’, 7b’ have a pair of appropriately spaced latch-
ing protrusions 73, 73 formed on them that protrude in-
wardly. The lower latching protrusions 73, 73, of the bot-
tom overhang 7b’ are obscured in Fig. 2. These protru-
sions are engaged with the square-bottomed grooves of
the male connector 15, which is described later.
[0028] An insertion opening 8a is formed on the right
side wall 7d of the metallic shell 7. This insertion opening
8a is formed between the end portion of the right side
wall 7d and the pair of guide latching parts 71, 72, the
corresponding inward space from the insertion opening
8a being a cavity for insertion of the male connector. At
the end of the edge of the right side wall 7d adjacent to
the insertion opening 8a a cut-out 8b is formed to have
a size as would expose the square-bottomed grooves
41, 42 on the front wall of the connector body 3 when the
latter is inserted. Because of the presence of the square-
bottomed grooves 41, 42, the contacting parts 19a of the
male connector 15’s contact pins 18 will not in any man-
ner strike against the end portion of the metallic right side
wall 7d when the male connector 15 is inserted into the
insertion opening 8a. Accordingly, the grooves prevent
the infliction of damage and wear and tear that may be
occasioned by such striking. In addition, the overhang
7e that projects from the left side wall 7c extends so as
to block off the cavity, thereby serving as a retainer that
prevents the male connector 15 from emerging on the
side opposite the insertion opening 8a.
[0029] The male connector 5 that is joined to the female
connector 2 shall be described next with reference to Fig.
3.
[0030] As shown in Fig. 3, the male connector 15 has
a plurality of contact pins 18, a synthetic resin connector
body 16 with through-holes into which the contact pins
18 are fitted, a metal shell 20 with a through-holes 21
into which the connector body 16 is inserted, and a cover
24 that ensheathes the metal shell 20.
[0031] The connector body 16 takes the form of a flat-
tened cuboid that has top and bottom walls 16a, 16b,
side walls 16c, 16d, and front and back walls 16e, 16f,
and has a plurality of through-holes 17 formed in it, ex-
tending from the front wall 16e toward the back wall 16f,
into which the contact pins are inserted. The length and
width of these through-holes 17 match the outer dimen-
sions of the contact pins 18 and are so formed that when
the contact pins 18 are inserted into the through-holes
17, the contacting parts 19a of the contact pins 18 will
be positioned so as to protrude from the front, wall 16e
(refer to Fig. 4).
[0032] In the front portions of the top and bottom walls
16a, 16b, straight, square-bottomed thin grooves 18a,
18b extending widthwise are formed, that is, in the direc-
tion orthogonal to the longitudinal direction, from one side
wall 16c toward a certain distance before the other side
wall 16d. The guide latching parts 71, 72 of the female
connector 2 will mate with these thin grooves 18a, 18b.
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[0033] The contact pins 18 have a contacting part 19a
whose tip is curved into a circular arc, a terminal part 19b
that extends rearward from the contacting part 19a, and,
between these two parts, a connecting part 190 that is
bent into the shape of a spring and joins them to form an
integrated whole. The pins are formed from metal with
good electrical conductivity. The presence of the con-
necting part 190 imparts a certain contact pressure to the
contacting part 19a.
[0034] The metallic shell 20 has good conductivity, and
is formed to have an elongated flattened tubular shape
having longitudinal through-holes 21 into which the con-
nector body 16 is inserted. Specifically, the metal shell
20 is formed by bend-processing a metal sheet of a cer-
tain size so as to have top and bottom walls 20a, 20b
and side walls 20c, 20d that match the shape of the con-
nector body 16. On the top and bottom walls 20a, 20b,
a plurality of latching holes is formed.
[0035] Also, slits 22a, 22b that have roughly the same
length and width as those of the thin grooves 18a, 18b
in the connector body 16 are formed on the top and bot-
tom walls 20a, 20b, in positions corresponding to the thin
grooves 18a, 18b, and extend from the side wall 20c to-
ward a certain distance before the other side wall 20d.,
Two square-bottomed grooves 23a, 23b, into which the
latching protrusions 73, 73 of the female connector 2 en-
gage, are formed in each of the slits 22a, 22b, respec-
tively.
[0036] The cover 24 is composed of a pair of flat hous-
ings 25a, 25b formed from synthetic resin that cover the
top and bottom walls 20a, 20b and side walls 20c, 20d
of the metallic shell 20. In each of the housings 25a, 25b
joining bars 25a’, 25b’ in the vicinity of their side walls
are formed. At the rear of the cover 24, a hole 26 is formed
through which cables that are connected to the contact
pins pass through (refer to Fig. 4).
[0037] To assemble the male connector 15, first the
contact pins 18 are inserted into the through-holes 17 in
the connector body 16, effecting positioning and fasten-
ing. Next, the connector body 16 with the contact pins 18
fitted into it is inserted into the through-holes 21 and se-
cured to the metal shell 20. Then the cover 24 is placed
over the outer surface of the metal shell 20 in such a way
that the front end of the shell is left exposed, or more
specifically the slits 22a, 22b remain exposed and are
positioned in front of the cover 24 (refer to Fig. 1).
[0038] The two connectors 2, 15 are connected togeth-
er by inserting the assembled male connector 15 into the
insertion opening 8a. To effect such insertion, the guide
latching portions 71, 72 of the female connector 2 are
mated to the slits 22a, 22b of the male connector 15 re-
spectively and the contacting parts 19a of the contact
pins 18 are mated to the square-bottomed grooves 41,
42, after which the male connector 15 is slid into the cavity
of the female connector 2. Such sliding operation brings
the contact pins 18 of the male connector 15 into contact
with the contact pins 5 of the female connector 2.
[0039] As will be seen from Fig. 4, such contacting pro-

ceeds as follows. The contacting part 191 of the contact
pin 18 located on the left side of the male connector 15
first makes contact with the contacting part 53 of the con-
tact pin 5 located on the right side of the female connector
2, then makes contact with the contacting part 52 of the
contact pin 5 centrally located in the female connector 2,
and subsequently comes to rest in contact with the con-
tacting part 51 of the contact pin 5 located on the left side
of the female connector 2. When the contacting part 191
of the contact pin 18 makes contact with contacting parts
53 and 52, the contacting part 191 is moved toward the
terminal portion by the spring force of the connecting part
190 of the contact 19, while retracting at the same time,
until finally it comes into elastic contact with its corre-
sponding contacting parts 51, 191. Concurrently, the con-
tacting parts 192 and 193 of the other contact pins 18 of
the male connector 15 are likewise brought into elastic
contact with their corresponding contacting parts 52 and
53 of the contact pins 5, respectively. Upon the joining of
the male connector 15 and the female connector 2, the
latching protrusions 73, 73 of the female connector 2 en-
gage with the square bottomed grooves 23a, 23b in the
male connector 15. In Fig. 4, the plurality of contacting
parts 5a of the contact pins 5 of the female connector 2
are represented by reference numerals 51 to 53, and the
contacting parts 19a of the plurality of contact pins 18 of
the male connector 15 are indicated by reference numer-
als 191 to 193, for ease of understanding.
[0040] In the connector 1 described above, the inser-
tion opening 8a is formed on the right side wall 7d of the
metal shell 7, but it could equally well be formed on the
opposite wall, the left side wall 7c. If the insertion opening
8a is formed on the left side wall 7c, an overhang 7e will
be formed that blocks off the cavity on the right side wall
7d.

Embodiment 2

[0041] Figs. 5 and 6 show the female connector and
male connector of the second embodiment of the present
invention, Fig. 5 is a perspective view of the female and
male connectors prior to being joined together, while Fig.
6 is another perspective view of the female and male
connectors in Fig. 5 from a different direction. Whereas
the insertion opening of the connector 1 in Embodiment
1 described above is formed on either the left or the right
side wall of the female connector, the insertion opening
of the connector 1A of Embodiment 2 is provided on either
the top or bottom wall thereof so as to permit connection
by insertion in a vertical manner.
[0042] More specifically, as shown in Figs. 5 and 6,
the connector 1A is composed of a female connector 2A
and a male connector 15A that is slid into the female
connector 2A vertically either from above (as shown in
the example) or from below so as to effect connection by
insertion. The female connector 2A has a metal shell 7A
and a connector body 3A equipped with contact pins 5A.
In the metal shell 7A guide latching parts 7A1, 7A2 and
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an insertion opening 8A are provided at the ends of the
side walls. The male connector 15A has a cover 24A, a
metal shell 20A, and a connector body 16A equipped
with contact pins 18A. On the sides of the metal shell
20A a pair of slits 22A1, 22A2 are formed with which the
guide latching portions 7A1, 7A2 mate. Reference numer-
al 7C indicates a metal overhang which serves as a re-
tainer to inhibit the male connector 15A from being dis-
engaged from the bottom when it is inserted into insertion
opening 8a on top of the female connector 2A.
[0043] The joining of connector 1A differs from that of
connector 1 in Embodiment 1 only as regards the direc-
tion of connection. Therefore a description of its connec-
tion method has been omitted. The insertion opening 8A
may also be provided either at the top or at the bottom
of the connector 1A.
[0044] As may be understood from the foregoing em-
bodiments, it is possible to install the female connector
and male connector of the present invention even in en-
vironments with limited or no installation space, by em-
ploying items with the appropriate lateral or vertical con-
nection direction to match the form of the installation lo-
cation in particular.

Claims

1. A female connector comprising:

a first connector body made of resin to which a
first set of contact pins is attached; and
a first metallic tubular shell that ensheathes the
outer surfaces of the first connector body;
wherein
first to fourth overhangs are formed at the front
of the first metallic tubular shell in such manner
as to project a certain distance from the forward
surface of the first connector body, whereby the
first and second overhangs of four overhangs
reside opposite each other and bent mid-way in
the direction such that their forward edges ap-
proach each other but a certain gap is provided
between them, thus forming first and second
guide latching portions, and the third and fourth
overhangs being positioned opposite each other
with either one having an insertion opening
formed in it into which a male connector is in-
serted and guided by the first and second guide
latching parts as it passes through the afore-
mentioned gap in order to effect connection.

2. The female connector according to claim 1, wherein
an indentation that exposes the side wall of the said
connector body is formed on the edge of the over-
hang in which the said insertion opening is formed.

3. The female connector according to claim 1 or claim
2, wherein the inner portion of the insertion opening

of the metallic shell is blocked off by the overhang.

4. The female connector according to any one of claims
1. to 3, wherein a latching protrusion for restricting
movement toward the insertion opening is formed in
at least one of the four overhangs in which the first
and second guide latching parts are provided.

5. A male connector that combines with the female con-
nector according to any of claims 1 to 4, comprising:

a second metallic tubular shell having a pair of
thin grooves in its outer surface that are inserted
into the insertion opening of the said female con-
nector’s and are engaged by the first and second
guide latching parts; and
a second connector body that is ensheathed in
the second metallic shell and has a second set
of contact pins attached to it that contact with
the first set of contact pins.

6. The male connector according to claim 5, wherein a
thin groove(s) is provided with a latching part to en-
gage with the latching protrusion(s) for the purpose
of restricting movement toward the insertion open-
ing, and formed in one or both of the overhangs in
which the first and second guide latching parts are
provided in the female connector.
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