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DESCRIPTION
FIXING STRUCTURE FOR CONNECTOR

Technical Field

The present invention relates to a fixing structure for a connector,
and especially, to a fixing structure for a connector in which a female
connector including a plurality of female terminals are inserted into and

fixed to an opening of a case for containing an electronic device.

Background Art

An electronic device mounted on a vehicle and so on is generally
protected by containing the electronic device in a case. Typically, the
electronic device within the case is electrically connected to external
electronic components, etc. by a connector. | For example, a configuration is
adopted in which a female connector is mounted into an opening provided in

the case, and a male connector connected to the internal electronic device is

- 1nserted into the female connector. A conductor extended from the female

connector that is inserted into and fixed to the opening of the case is
connected to the electronic device, etc. disposed outside the case by soldering.
When the male terminal connected to the electronic device disposed
inside the case is inserted into the female terminal, however, an insertion
force of the male terminal may be exerted through the female terminal onto a
soldering connection part of the electronic components disposed outside the

case, and there is a possibility that the electronic components are damaged.
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Therefore, it is desired to prevent the female terminal from moving by the
insertion force of the male terminal.
A technique described in PTL 1 is cited so that circuit-configured

components are prevented from moving to be fixed. That is, PTL 1 proposes

“to hold and fix a circuit board between ribs protruded from an upper face and

a lower face of the case in a case where the circuit board is contained in the

case of an AC adapter used for the electronic device.

Citation List
Patent Literature

[PTL 1] JP-11-204958A

- Summary of Invention

Technical Problem

The technique described in PTL 1, however, does not consider the
problem involved with a damage due to the movement of the female terminal
by the insertion force and an external force exerted on a solder connection
part connected to the external electronic device, etc. when the male

connector is inserted into the female connector.

Solution to Problem

A technical problem to be solved by the present invention is to avoid
the movement of the female terminal by the insertion force and an external
force exerted on a solder connection part connected to the external electronic

device, etc. when the male connector is inserted into the female connector.
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According to an aspect of the invention, there is provided a fixing
structure for a connector, comprising: a columnar housing in which a
plurality of terminal containers are arranged in parallel to contain
respective female terminals; a case which contains an electronic device and
includes an opening for inserting the housing from the opening; and a rear
holder which fixes the housing inserted into the case by a plurality of screws,
wherein the housing ineludesi first openings from which respective mating
terminals are inserted into heads of the female terminals; second openings
into which the respective female terminals are inserted and from which
conductors provided at rear ends of the female terminals are extended; and a
projecting piece which is projected broader than the opening of the case from
an outer edge of an end surface on which the second openings are formed so
as to contact an opening edge of the case, the rear holder includes: a base
plate opposing the case to arrange and hold the projecting piece of the
housing between the base plate and the case; a plurality of through holes
which are formed on the base plate corresponding to the second openings of
the housing; terminal pressing members which is provided for each of the
through holes so as to contact the respective female terminals; and a
plurality of screw holes to insert the plurality of screws therein, the plurality
of screw holes of the rear holder are provided so that a straight line
connecting each pair of the screw holes is one-sidedly formed on the same
side with respect to a center of gravity of an area where the plurality of
through holes are formed, and a reduced area in thickness is formed on the
base plate on a area where the straight line connecting the screw holes is

one-sidedly formed.
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Since the area of th»e base plate where the screw holes are one-sidedly
formed with respect to the area of the through holes group is reduced in
thickness and its rigidity is lowered, the fastening force by screw is
distributed in the area of the through holes group, and the variation in the
terminal pressing force for pressing the female terminals by the terminal
pressing members is suppressed. As a result, since the terminal pressing
force for applied on each of the female terminals becomes uniform, it is
possible to prevent the damage of the external electronic component, etc.
caused by moving the female terminals due to the insertion force of the male
terminals when the male connector is to be inserted into the female terminal.

For example, when the screw holes are formed in two on the rear
holder, and a straight line connecting the two screw holes is apart away from

the center of gravity of the area of the through holes group, the reduced area

in thickness is formed on an area where the two screw holes are formed.

Each of the terminal pressing members may be formed of a
substantially L-shape having a leg portion cantilevered on the base plate and
an arm portion extended from the leg portion substantially at a right angle
to contact the rear end of the female terminal.

A recess part may be formed on the rear holder to insert the

projecting piece of he housing into the recess part.

Advantageous Effects of Invention
According to the invention, when the male terminals are to be
inserted into the female terminals, it is possible to prevent the female

terminals from moving and the external force from applying to the soldering
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connection part with the external electronic component, etc.

Brief Description of Drawings

Fig. 11s a cross-section view showing a fixing structure for a
connector according to an embodiment of the invention.

Fig. 2 is an exploded view showing the connector according to the
émbodiment of the invention. |

Fig. 3 is a plan view showing a rear holder described in Fig. 1.

Fig. 4 is an enlarged view showing an elastic member of the rear
holder described in Fig. 3.

Fig.5is a plan view showing a rear holder in which an area where
screw holes of the base plate are one-sidedly formed is not reduced in

thickness.

Description of Embodiments

First, in a conﬁgurétion in which a female connector is inserted and
fixed into an opening provided on a case in which an electronic device is
contained, and the male connector to which an internal electronic device is
connected is inserted into the female connector, inventors of the present
invention have studied a fixing structure for fixing the female connector in
the case in which the electronic device is contained.
[0016] Thé inventor proposes a fixing structure for a connector, including a

columnar housing in which a plurality of terminal containers are arranged in

-parallel to contain respective female terminals; a case which contains an

electronic device and includes an opening for inserting the housing from the
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opening; and a rear holder which fixes the housing inserted into the case by a
plurality of screws. Here, the housing includes: first openings from which
respective mating terminals are inserted into heads of the female terminals;
second openings into which the respective female terminals are inserted and
from which conductors provided at rear ends of the female terminals are
extended; and a projecting piece which is projected broader than the opening
of tile case from an outer edge of an end surface on which the second |
openings are formed so és to contact an opening edge of the case. Further,
the rear holder includes: a base plate opposing the case to arrange and hold
the projecting piece of the housing between the base plate and the case; a
plurality of through holes which are formed on the base plate corresponding
to the second openings of the housing; terminal pressing members which is
provided for each of the through holes so as to contact the respective female
terminals; and a plurality of screw holes to insert the plurality of screws
therein. |

As configured in this way, the base plate of the rear holder is fixed on
the case by screw, and the housing of the female connector is fixed in the
opening of the case while arranging and holding the projecting piece between
the base plate and the opening edge of the case.

When the female terminal is formed in a straight shape and
contained in the terminal container, the female terminal is inserted from one
end of the terminal container and fixed in the terminal container. In this
cése, an engaging step is formed on the other end of the terminal container
on the insertion side of the male terminal connected to the female terminal,

to position an insertion head of the female terminal. Further, a terminal
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pressing member which is extended from the rear holder and formed of an
elastic member to be inserted into the terminal container is provided. The
terminal pressing member presses an insertion rear end of the female
terminal to restrict the escape of the female terminal from the terminal
container._

When the female connector having a plurality of female terminals is
to be fixed by the rear holder on the case in which the electronic device is
contained, the shape of the base plate of the rear holder may be constrained,
and the location and the number of screw holes used for fixing the base plate
to the case by screw may also be constrained due to the various factors such
as the arrangement of the electronic device contained inside the case,
connection design with the electronic components, etc., constraints by the
location of manufacturing and arranging the fixing structure for the
connector, and the workability. For example, the plurality of screw holes for
fixing the base plate on the case by screw may be required at a one-sided
position with respect to an area of through holes group formed to receive
each conductor extended from the rear end of the female terminals.
Especially, if a straight line connecting each pair of the screw holes is
one-sided on the same side with respect to the center of gravity of the area
where the through holes group is formed, the following problems may be
occurred.

That is, since the projecting piece of the housing of the female
connector is held between the rear holder and the case, there is a possibility
that a clearance is formed between the case and a periphery edge of the rear

holder on which the screw holes are formed due to the manufacturing
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tolerance of the housing and the rear holder even if a recess part is formed on
the rear holder to receive the projecting piece. Further, the rigidity of the
base plate in a area where the through holes group is formed is low, and in
the other area, i.e., the rig_idity of the periphery edge of the base plate is kept
high. Therefore, if the rear holder is fixed on the case by screw while
providing the screw holes on the periphery edge of the base plate, the
fastening force by screw reaching on the terminal pressing members formed
near the through holes close to the screws is made large. On the contrary,
the fastening force by screw reaching on the terminal pressing members .
formed near the through holes apart away from the screws is made small
depending on lowering the rigidity of the base plate. That is, since the
terminal pressing force is given by pressing the terminal pressing members
on the female terminals, there is a variation in the terminal pressing force
depending on the difference in distance from the location of the through hole
to the location of the screw hole. lThus, the female terminal provided at a
position where the terminal pressing force is lowered may be moved due to
the insertion force of the male terminals. Especially, if the straight lines
connecting the screw holes are one-sided with respect to the center of gravity
of the area where the through holes group is formed, the range of the
differences in distance from the respective through holes to the screw holes is
large, so the variation in the terminal pressing force is large. Therefore, the
female terminal can be moved toward the rear holder (in an axial direction)
due to the insertion force of the male terminal, thereby applying the external
force on the soldering connection part with the external electronic compohent

to be damaged.
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The present invention focuses on the structure in which the area
where the plurality of screw holes of the base plate are one-sidedly formed,
i.e., the base plate on the area where the through holes are not formed is
reduced in thickness.

(Embodiment)

An embodiment of the present invention is described with reference
to the accompanying drawings. As shown in Figs. 1 to 3, a female connector
according to the embodiment includes a columnar housing 3 in which a
plurality of female terminals 1 are contained, and a rear holder 7 which is
fixed by a plura]ity of screws on an outer surface of a case wall 5 of a case in
which an electronic device such as a vehicle transmission is contained.

Each female terminal 1 is made, for example, of a metallic member and
formed of a tubular shape being rectangular in cross-section. Amale
terminal is inserted into the female terminal 1 from an opening of a head of
the female terminal 1. A convex elastic piece 9 is formed inside the tube of
the female terminal 1 to contact the male terminal. At a rear end of the
female terminal 1 is extended a conductor 11, for example, to be connected by
soldering etc. to a circuit board WhiCh‘ is located on the back side of the rear
holder 7.

The housing 3 is made, for example, of a resin. The housing 3
includes straight-shaped terminal containers 13, each containing the
plurality of female terminals 1 respectively, first openings 15 from which |
respective mating terminals are inserted into heads of the female terminals
1, second openings 17 into which the respective female terminals 1 are

inserted and from which conductors 11 provided at rear ends of the female
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terminals are extended, a projecting piece 19 which is arranged and held
between the case wall 5 and the rear holder 7, and projections 21 to be
engaged with engaging members 35 of the rear holder 7. The terminal
container 13 is formed in a straight shape having a rectangle in cross-section.
At one end of the terminal container 13 is formed the opening 15, and at 'the
other end is formed the opening 17. The opening 15 is formed to insert
therein the male terminal connected to the electronic device inside the case 5
from the head of the female terminal 1 in the terminal éontainer 13. The
opening 17 is formed in a rectangle in cross-section to insert the female
terminal 1 therein. An engaging step 16 is formed on an inner surface at a
side of the opening 15 of the terminal container 13 to contact the head of the
female terminal 1, thereby positioning the female terminal 1 inside the
terminal container 13. The projecting piece 19 is projected broader than the
opening 12 of the case from an outer edge of an end surface 18 on which the
openings 17 are formed so as to contact an edge of the opening 12 of the case
wall 5. The projecting piece 19 is flattened in shape. In the embodiment,
three projecting pieces 19 are formed: two projecting pieces 19 are
symmetrically provided about a center axis of the housing 3; and one
projecting piece 19 is provided at a position where a line orthogonal to the
straight line connecting the two projecting pieces 19 crosses an outer edge of
the housing 3. The projection 21 is formed in an upstanding manner from
an outer surface of the housing 3, and is engaged with the engaging member
35 of the rear holder 7.

The rear holder 7 includes a base plate 25 opposing thé case wall 5 to

arrange and hold the projecting piece 19 of the housing 3 between the base
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plate 25 and the case wall 5. On the base plate 25, there are formed a
plurality of through holes 27 corresponding to the openings 17 of the housing
3, terminal pressing members 41 which is provided for each of the through
holes 27 so as to contact, for example, the rear ends of the respective female
terminals 1, two screw holes 31, 32 in which two screws are inserted to fix
the rear holder 7 to the case wall by the screws, for example, a plurality of
recess parts 33 in which the projecting pieces 19 of the housing 3 are inserted,
engaging members 35 which engages with the projectiohs 21 of the housing 3
to fix the housing 3 onto the rear holder 7, and projections 37 which are
inserted into recess parts of the case wall 5 to position the female connector.

The conductors 11 of the female terminals 1 are inserted into the
plurality of through holes 27 and projected from a back side of the rear
holder 7. The plurality of terminal pressing members 41 are provided for
each through hole 27 to fix the female terminals 1. The terminal pressing
member 41 is deformed elastically by contact with the rear end of the female
terminal 1 when the rear holder 7 is fixed by the screws, and presses the
female terminal 1 against the engaging step 16. As shown in Fig. 4, the
terminal pressing member 41 is formed of a substantially L-shape having a
leg portion 43 cantilevered on the base plate 25 and an arm portion 45
extended from the leg portion 43 substantially at a right angle to contact the
rear end of the female terminal 1. An area 30 of a through holes group is
formed on the base plate 25 by the plurality of through holes 27 and the
terminal pressing members 41.

The screws are inserted into the screw holes 31, 32, and the rear

holder 7 is fixed on the case wall 5 by the inserted screws. The recess part
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33 is formed corresponding to the projecting piece 19, and is made smaller in
depth than the thickness of the projecting piece 19. The projection 37 is
inserted into the recess part provided on the case wall 5 to position the rear
holder 7.

Next, the characteristic configuration of the connector according to
the embodiment is described. The screw holes 31, 32 of the rear holder 7
are arranged so that a straight line connecting the screw holes 31, 32 is apart

away with respect to a center of gravity 47 of the area 30 of the though holes

group, i.e., to a center of axis of the area 30 of the through holes group in a

direction pressing the female terminals 1 by the terminal pressing members
41. TFurther, a reduced area 51 in thickness is formed on a part of an outer
edge of an area 49 where the screw holes 31, 32 are formed by reducing the
base plate 25 in thickness. That is, the vreduced area 51 in thickness is
formed on an edge of the base plate 25 opposing the center of gravity 47 with
respect to the straight line connecting the screw holes, and is formed
opposing a substantial center of the straight line connecting the screw holes
31, 32.

A description 1s made of a structure for fixing the female connector as
configured on the case wall 5 of the case in which the electronic device is
contained. As shown in Fig. 1, the rear holder 7 is positioned on a side of
the opening 17 of the housing 3, and the conductors 11 are inserted into the
respective through héles 27 of the rear holder 7 to project from the back side
of the rear holder 7. At this time, the engaging members 35 of the rear
holder 7 are engaged with the projections 21 of the housing 3, to fix the

housing 3 and the rear holder 7. The housing 3 fixed on the rear holder 7 1s
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inserted into the opening 12 of the case wall 5 of the case in which the

electronic device is contained. Each of the projecting pieces 19 contacts the
edge of the opening 12. In this state, the screws are inserted into the screw
holes 31, 32 of the rear holder 7 and screwed in the screw holes formed on the
case wall 5 to fix the rear holder 7 on the case wall 5. Thus, each projecting

piece 19 is pressed against each recess part 33 of the rear holder 7, and the

housing 3 is fixed in the opening 12 of the case wall 5. In this case, fixing by

screw is carried 6ut in a state where the arm portions 45 of the terminal
pressing members 41 of the base plate 25 contact the rear ends of the female
terminals 1. Thus, the terminal pressing members 41 are elastically
deformed, and the female terminals 1 are pressed in the terminal containers
13 by an elastic force exerted from the terminal pressing members 41. Note
that a clearance is formed betweeh the case wall 5 and the rear holder 7
since each projecting piece 19 is formed larger in thickness than the depth of
each recess part 33 in consideration with the manufacturing tolerance of
each projecting piece 19 and each recess part 33.

Next, the characteristic function of the connector according to the
embodiment is described. Since the plurality of through holes 27 are
formed on the area 30 of the through holes group, the rigidity of the area 30
is lower than that of the area 49 on which the screw holes 31, 32 are formed.
Therefore, if the screw holes are formed so that the straight line connecting
the screw holes 31, 32 is apart away from the center of gravity 47 of the area
30 of the through holes group, there occurs a variation in the fastening force
by screw reaching to the area 30 of the through holes group depending on the

distance from the screw holes 31, 32. Thatis, the fastening force by screw
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reaching to the terminal pressing member 41 formed by the through hole 27
placed at a boundary of the area 30 of the through holes group and facing the
screw hole 31 or the screw hole 32 becomes large, and the fastening force by
screw reaching to the terminal pressing member 41 becomes smaller as the
position of the terminal pressing member 41 is apart away from the screw
hole 31 or the screw hole 32. In this way, when the fastening force by screw
reaching to the terminal pressing member 41 is different depending on the
position, there can occur a variation in the force pressing the female terminal
1 exerted on the terminal pressing member 41. The female terminal 1 can
be moved toward the rear holder 7 by the insertion force of the male terminal.
It becomes possible to damage the soldering connection part with the
external electronic component due to the applied external force.

In the embodiment, the reduced area 51 in thickness is formed on the
base plate by reducing in thickness the area 49 of the base plate 25 where
the screw holes 31, 32 are formed. Since the rigidity of the area 49 where
the screw holes 31, 32 are formed is lowered, the fastening force by screw
reaching to the area 30 of the through holes group from the area 49 when
screwed is distributed. As a result, since the fastening force by scréw
reaching to the area 30 of the through holes group becomes uniform, and the
variation in the terminal pre.ssing force is suppressed, the female terminal 1
is prevented from moving toward the rear holder 7 due to the insertion force
of the male terminal.

On the contrary, as shown in Fig. 5, if an area where screw holes 61,
62 of a rear holder 60 are one-sidedly formed is not reduced in thickness, the

fastening force by screw reaching to the terminal pressing member formed
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by the through hole placed at a boundary of an area 65 of the through holes
group and facing the screw hole 61 or the screw hole 62 becomes large, and
the fastening force by screw reaching to the terminal pressing member
becomes smaller as the position of the terminal pressiné member is apart
away from the screw hole 61 or the screw hole 62 when screwed. In other
words, the fastening force by screw reaching to areas 67, 69 close to the
screw holes 61, 62 shown by slanting lines in Fig. 5 is large, while the
fastening force by screw reaching to the other area 65 of the through holes
group is small. As a result, in the terminal pressing member placéd apart
away vfrom the screw holes 61, 62, the force pressing the female terminal
becomes insufficient. Thus, the female terminal can move due to the
insertion force of the male terminal, and fhe soldering connection part with
the electronic component, etc. may be damaged due to the applied external
force.

As described above, according to the fixing structure for the female
connector of the embodiment, when the male terminals are to be inserted
into the female terminals 1, it is possible to prevent the female terminals 1
from moving and the external force from applying to the soldering connection
part with the external electronic component, etc. Espeéially, even if the
straight line connecting the screw holes 31, 32 is apart away from the center
of gravity 47 of the area 30 of the through holes group, it is possible to
suppress the variation in the force pressing each female terminal 1 by each
terminal pressing member 41. Thus, the positional constraint of the screw
holes 31, 32, etc. is alleviated and the fixing structure for the female

connector is easily manufactured.
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Although the embodiment shows the configuration in which two
screw holes are formed on the rear holder 7, the location and the number of
the screw hbles are not limited to this configuration. When the number of
the screw holes is more than two, and the plurality of straight lines, each
connecting each pair of the screw holes are one-sidedly provided on the same
side with respect to the center of gravity of the area of the through holes
group, the reduced area in thickness of the base plate is formed on a area
where the plurality of straight lines, each connecting each pair of the screw
holes are one-sidedly provided.

The shape of the base plate 25 is not ]imited to the shape described in
the above embodiment. Alternatively, the base plate 25 can be designed |
arbitrarily in shapes such as ‘rectangle, or circle, depending on the
arrangement of the electronic device contained inside the case.

The projections 21 of the housing 3 and the engaging members 35 of
the rear holder 7 can be omitted. However, if they are provided, the
operation of insertion and fixing becomes easier by fixing the housing 3 and
the rear holder 7 by the projections 21 and the engaging member 35 before

inserting the fixing them on the case wall 5.
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CLAIMS

1. Aﬁxing structure for a connector, comprising:
a columnar housing in which a plurality of terminal containers are
arranged in parallel to contain respective female terminals;
a case which contains an electronic device and includes an opening
for inserting the housing from the opening; and
a rear holder which fixes the housing inserted into the case by a
plurality of screws, wherein
the housing includes:
first openings from which respective mating terminals are
inserted into heads of the female terminals;
second openings into which the respective female terminals are
inserted and from which conductors provided at rear ends of the female
terminals are extended; and
a projecting piece which is projected broader than the opening of
the case from an outer edge of an end surface on which the second openings
are formed s0 as to contact an opening edge of the case,
the rear holder includes:
a base plate opposing the case to arrange and hold the projecting
piece of the housing between the base plate and the case;
a plurality of through holes which are formed on the base plate
corresponding to the second openings of the housing;
terminal pressing members which is provided for each of the

through holes so as to contact the respective female terminals; and
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a plurality of screw holes to insert the plurality of screws therein,
the plurality of screw holes of the rear holder are provided so that a
straight line connecting each pair of the screw holes is one-sidedly formed on
the same side with respect to a center of gravity of an area where the
plurality of through holes are formed, and
a reduced area in thickness is formed on the base plate on a area’

where the straight line connecting the screw holes is one-sidedly formed.

2. The fixing structure according to claim 1, wherein

the plurality of screw holes are formed in two on the rear holder,

a straight line connecting the two screw holes is apart away from the
center of gravity of the area where the plurality of through holes are formed,
and

the reduced area in thickness is formed on an area where the straight

line connecting the two screw holes is formed.

3. The fixing structure according to claim 1., wherein

each of the terminal pressing members is formed of a substantially
L-shape having a leg portion cantilevered on the base plate and an arm
portion extended from the leg portion substantially at a right angle to

contact the rear end of the female terminal.

4. The fixing structure according to claim 1, wherein
a recess part is formed on the rear holder to insert the projecting
piece of he housing into the recess part.

18
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