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Description

Technical Field

[0001] The present invention is related to a fitting con-
firmation construction for connectors. The fitting confir-
mation construction enables the confirmation of whether
connectors are fittingly connected together completely
or incompletely from the rear by employing a confirmation
opening in a connector.

Background Art

[0002] Conventionally, various types of fitting confir-
mation constructions have been proposed as ones used
in connecting together a connector installed at an end of
a flexible flat circuit element to a connector installed at
an end of a hard printed circuit board.
[0003] For example JP-A-2006-85989 describes a fit-
ting confirmation construction. In this construction, a plu-
rality of terminals of conductive metal are disposed in
parallel in a circuit-board-side connector so as to be ex-
posed to an inside of a mating connector insertion port.
A terminal of a flat circuit element is fixedly held between
upper and lower guide members of a flat-circuit-element-
side connector. At the same time as both the connectors
are fitted together, the terminals of the circuit-board-side
connector are brought into elastic contact with a plurality
of exposed conductors of the flat circuit element within
the mating connector insertion port, and a projection on
a flexible lock arm of the flat-circuit-element-side connec-
tor is brought into elastic engagement within a  hollow
portion in an upper wall of the circuit-board-side connec-
tor. Then, the worker is allowed to recognize a complete
fitting connection of the connectors by hearing an en-
gagement sound and visually confirming the projection.
[0004] In addition, JP-A-2003-308924 describes a
locking construction for a flat-circuit-element-side con-
nector. In this locking construction, locking piece portions
are provided at distal ends of a pair of left and right sub-
stantially L-shaped flexible leg portions, and lock releas-
ing levers are folded back in parallel to the leg portions
from both left- and right-hand sides of the locking pieces
portions.
[0005] In addition, JP-A-5-343133 describes a fitting
confirmation construction. In this construction, an open-
ing and an inclined guide rib are provided in an upper
wall of one of connectors for not a flat circuit element but
a wiring harness connection connectors, and a flexible
arm which follows the guide rib and a mark at a distal
end of the arm are provided in the other connector, so
that when connectors are fitted together, the mark is
caused to be positioned within the opening for recognition
by the worker who fits the connectors together. JP-A-
2004-363044 also describes a fitting confirmation con-
struction in which when connectors are fitted together, a
different colored portion of the other connector is posi-
tioned within an opening in one connector.

[0006] US-2008/009171 A1 describes a fitting confir-
mation construction according to the preamble of claim 1.

Summary of Invention

Technical Problem

[0007] In the conventional fitting confirmation con-
structions described in the above mentionned docu-
ments, however, like an example shown in Fig. 12, for
example, when circuit-board-side connectors 18 are fix-
edly placed at one end of a hard circuit board 38, since
an other circuit board package part 41 is disposed in front
of the connectors 18, and additionally, like an example
shown in Fig. 13, when at least two upper and lower circuit
boards 38, 38’ are disposed one above the other, since
the upper and lower circuit boards 38, 38’ are connected
together by connecting walls 42 at left- and right-hand
side portions, when a flat-circuit-element-side connector
1’ of a mating flat circuit element is fittingly connected to
the lower circuit-board-side connector 18, the visual con-
firmation from the top or the front or sides as indicated
by arrows C, D cannot be implemented due to the upper
circuit board 38’, the other circuit board package part 41
and the connecting walls 42. Thus, like an example
shown in Fig. 14, whether or not both the connectors 1’,
18 are fitted together properly has to be confirmed visu-
ally from a direction indicated by arrow E, that is, from
the rear in an inserting direction of the flat-circuit-ele-
ment-side connector 1’, causing a problem that the visual
confirmation on whether or not both the connectors 1’,
18 are fitted together properly is difficult.
[0008] In addition, the way of confirming the proper
connectors fitting connection by visually confirming the
movement of the marked arm as described in JP-A-
5-343133 or the differently colored housing as described
in JP-A-2004-363044 has  caused a problem that costs
involved become high. The "rear" is referred to as so
when the distal end side of the flat-circuit-element-side
connector 1’ is referred as "front" and the direction in
which the flat circuit element 22 is led out is referred to
as "rear."
[0009] It is therefore one advantageous aspect of the
present invention to provide a fitting confirmation con-
struction which enables a visual confirmation of proper
connectors fitting connection, for example, in fittingly con-
necting one connector such as a flat-circuit-element-side
connector to the other connector such as a circuit-board-
side connector in the fittingly connecting direction or from
the rear of the one connector simply and in an ensured
fashion and moreover, with a simple and low-cost con-
struction.

Solution to Problem

[0010] According to one aspect of the present inven-
tion, there is provided a fitting confirmation construction
for confirming a connection between a first connector and
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a second connector, the fitting confirmation construction
comprising:

a lock arm, provided in a housing of the first connec-
tor, and including:

a lock wall inclined and disposed at a front end
of the lock arm in a direction from the first con-
nector toward the second connector;
a deflection space formed at a rear of the lock
wall in the direction; and
an operation plate disposed on the deflection
space;

a confirmation opening, provided in a rear wall of the
housing, and having a height equal to a height of the
deflection space; and
a lock projection, provided on the second connector,
and configured to be brought into engagement with
the lock wall,
wherein a rear end face of the operation plate is ex-
posed to a rear outside of the housing of the first
connector through the confirmation opening, only in
a state where the lock arm is deflected.

[0011] The fitting confirmation construction may be
configured such that: the lock arm includes a right arm
and a left arm which connect the lock wall with the oper-
ation plate respectively; and lower inclined faces of the
right arm and the left arm are exposed to the rear outside
through the confirmation opening at a lower end side of
the confirmation opening, only in the state where the lock
arm is deflected.
[0012] The confirmation opening may be a mold re-
moval cavity.
[0013] The fitting confirmation construction may be
configured such that: the first connector is a flat element
circuit side connector; and the second connector is a cir-
cuit board side connector.

Advantageous Effects of Invention

[0014] According to the present invention, when both
the connectors are fitted together incompletely, the lock
projection is situated in an intermediate position on the
inclined face of the lock arm of the lock arm, and the lock
arm is deflected within the deflection space. Then, the
operation plate portion of the lock is lowered, and a rear
end face of the operation plate portion approaches to be
situated very close to the confirmation opening in the
housing of the one connector in front thereof, whereby
the rear end face of the operation plate portion can be
visually confirmed within the confirmation opening from
the rear  (directly rear) of the one connector. When both
the connectors are fitted together completely, the lock
projection is brought into engagement with a rear side of
the lock wall, and at the same time the lock arm is re-
stored, whereby the operation plate portion is raised so

that the rear end face of the operation plate portion is
situated in a position lying above the confirmation open-
ing. Thus, the rear end face of the operation plate portion
cannot be visually confirmed within the confirmation
opening from the rear. By visually confirming these facts,
the incomplete or complete fitting connection of both the
connectors can easily be detected in an ensured fashion.
[0015] According to the present invention, even when
the worker stands in an inappropriate position or even
when obstacles such as other package parts are lying in
front of, above or to sides of the lock are of the connector,
by visually confirming the locked condition of the lock
arm within the confirmation opening from the rear of the
connector and moreover, by visually confirming the rear
end face of the operation plate portion which lies right
close to the confirmation opening, whether both the con-
nectors are fitted together properly or improperly can be
determined easily and in an ensured fashion. Since the
confirmation opening results from a mold removal cavity
when molding the lock arm of resin, no additional cost
has to be incurred, thereby making it possible to confirm
that the connectors are fitted together properly with the
simple construction and in low cost.
[0016] According to the present invention, when both
the connectors are fitted together incompletely, the lock
arm is deflected, whereby the lower inclined faces of the
pair of arm portions are lowered and the lower inclined
faces are situated at the lower end side of the confirma-
tion opening. Thus, the lower inclined faces can visually
be confirmed at the lower end side of the confirmation
opening from the rear or the just rear of the one connector.
The rear end face of the operation plate portion is posi-
tioned on an upper side of the pair of arm portions within
the confirmation opening. When both connectors are fit-
ted together completely, the lock arm is restored, and the
lower inclined faces of the pair of arm portions rise to be
situated at an upper end side of the confirmation opening,
whereby the lower inclined faces of the pair of arm por-
tions can visually be confirmed at the upper end side of
the confirmation opening from the rear. This ensures that
both the connectors are fitted together.
[0017] According to the present invention, by confirm-
ing the position of the pair of arm portions within the con-
firmation opening in addition to the visual confirmation of
the rear end face of the operation plate portion as done
according to the first aspect, the confirmation of the prop-
er fitting connection of both the connectors can be im-
plemented in a further ensured fashion.
[0018] According to the present invention, for example,
when, with circuit boards disposed in a plurality of stages,
a flat-circuit-element-side connector is fittingly connected
to a circuit-board-side connector of a lower circuit board
from the rear, even in the event that the confirmation of
fitting connection or lock of both the connectors cannot
be implemented from the front, top and sides, the proper
fitting connection of both the connectors can facilitated
and ensured by visually confirming what is occurring with-
in the confirmation opening from the rear.
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Brief Description of Drawings

[0019]

Fig. 1 is a perspective view showing an embodiment
of a flat-circuit-element-side connector in a fitting
confirmation construction according to the present
invention.
Fig. 2 is a sectional view taken along the line A-A
showing the same flat-circuit-element-side connec-
tor.
Fig. 3 is a rear view of the same flat-circuit-element-
side connector. A lower rear view is an enlarged view
of a portion of Fig. 1 which is framed by a chain dou-
ble-dashed line.
Fig. 4 is a perspective view showing a state in which
the flat-circuit-element-side connector is fitted to a
circuit-board-side connector.
Fig. 5 is a plan view of an embodiment of a circuit-
board-side connector as viewed from slightly ob-
liquely above.
Fig. 6 is a side view showing an incomplete fitting
state in a midst of fitting both the connectors together.
Fig. 7 is a vertical sectional view showing a deflected
state of a lock arm in the midst of fitting both the
connectors together.
Fig. 8A is a rear view and Fig. 8B is a perspective
view, both showing a state occurring within a confir-
mation opening in a rear wall of a housing in the
midst of fitting both the connectors together.
Fig. 9 is a side view showing a state resulting when
both the connectors are fitted together completely.
Fig. 10 is a vertical sectional view showing a state
of the lock arm when both the connectors are fitted
together completely.
Fig. 11A is a rear view and Fig. 11B is a perspective
view, both showing a state occurring within the con-
firmation opening in the rear wall of the  housing
when both the connectors are fitted together com-
pletely.
Fig. 12 is a perspective view showing an example of
a form in which circuit-board-side connectors are dis-
posed.
Fig. 13 is a rear view showing another example of a
form in which circuit-board-side connectors or the
like are disposed.
Fig. 14 is a sectional view taken along the line B-B
in Fig. 13 showing the other example of a form in
which the same connectors are disposed.

Description of Embodiments

[0020] Figs. 1 to 11B show an embodiment of a fitting
confirmation construction according to the invention.
[0021] Figs. 1 to 3 show a form of a housing 2, made
of insulating resin, of a flat-circuit-element-side connec-
tor 1 (a first connector). As shown in Fig. 1, the housing
2 includes a horizontal upper wall 3 having a laterally

elongated rectangular shape, a horizontal bottom wall 4
which is situated below the upper wall 3 so as to face the
same wall and which is extended longer to the front than
the upper wall 3, left and right vertical side walls 5, a
vertical rear wall 6, a flexible lock arm 8 which is placed
within a substantially rectangular opening portion 7 in the
center of the upper wall 3, an arm protection wall 9 which
covers a circumference of the lock arm 8, and a flat mating
connector insertion space 10 (Fig. 2) which is defined
between the lock arm 8 and an front-half projecting por-
tion 4a of the bottom wall 4.
[0022] The lock arm 8 has the same shape as that of
the conventional lock arm described in PTL 2 includes a
pair of left and right flexible leg portions 11 each having
a substantially L-shape when viewed from a side which
rise from  the bottom wall 4 of the housing 2 to extend to
the front, a lock wall 12 (Fig. 2) which doubles as a con-
necting wall which connects front ends of the leg portions
11, a lock releasing operation arm 13 which projects to
extend a length of the order of twice the leg portion 11
from the lock wall 12 to the rear inside the leg portions
11 and a rectangular lock hollow 14 which is provided
over a front-half portion of the operation arm 13 and which
employs a rear end face 12a (Fig. 2) of the lock wall 12
as a locking plane.
[0023] The leg portion 11 includes a curved root portion
11 a which rises from the bottom wall 4 and a straight
portion 11 b which continues from the root portion 11 a
to extend to the front. The lock wall 12 at a front end of
the leg portion 11 is positioned below a front wall 9a of
the arm protection wall 9 so as to face each other. The
operation arm portion 13 includes a pair of left and right
narrow straight arm portions 15 which extends from the
lock wall 12 to the rear and a rectangular plate-shaped
operation plate portion 16 (an operation plate) which ex-
tend integrally to the rear of the arm portions 15. The lock
hollow portion 14 is positioned between the pair of arm
portion 15.
[0024] The arm protection wall 9 includes a pair of left
and right inclined wall portions 9b which project obliquely
inwards from a front end the upper wall 3 of the housing,
a front wall 9a which connects front ends of both the
inclined wall portions 9b and which projects slightly fur-
ther forwards than the housing bottom wall 4, and arch-
shaped top walls 9c which extend in a curved fashion
from left and right end portions of the front wall 9a to the
housing bottom wall 4 along the inclined wall portions 9b.
[0025] The arch-shaped top walls 9c continue integral-
ly to a latter half portion of the housing bottom wall 4
together with the root portions 11 a of the  leg portions
11 of the lock arm 8. An upper side of the later half portion
of the housing bottom wall 4 makes the opening portion
or space 7 which opens outwards, and the operation plate
portion 16 of the operation arm 13 of the lock arm 8 is
positioned within the space 7. A rear end face 16a of the
operation plate portion 16 approaches the front of the
housing rear wall 6 so as to face the same wall. A con-
firmation opening 17 is provided so as to communicate
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with the space 7 below the rear end face 16a of the op-
eration plate portion 16. The confirmation opening 17 is
formed as a laterally extended rectangular mold removal
cavity for removing a mold for molding a lock arm of resin
in this embodiment.
[0026] Fig. 2 shows a sectional view taken along the
line A-A in Fig. 1. An upper end face 17a of the confir-
mation opening 17 is made free, that is, is positioned on
the same horizontal plane as a lower face 16b of the
operation plate portion 16 of the lock arm 8 when no
locking operation is performed, and a lower end face 17b
of the confirmation opening 17 is positioned on the same
horizontal plane as an upper face 4b of the housing bot-
tom wall 4. An upper end of the housing rear wall 6 is
positioned so as to be level with an upper face of the
housing upper wall 3, and an upper face of the operation
plate portion 16 is positioned so as to be slightly lower
than the upper end of the upper housing rear wall 6.
[0027] The lock wall 12 at the front end of the lock arm
8 is positioned so as to lie at a height between the lower
face 16b of the operation front plate 16 and the upper
face 4b of the housing bottom wall 4. The lock wall 12 is
formed into a beak shape which is pointed in a tapered
fashion as it extends towards the front end and has the
rear end face 12a (the lock face) which is vertical to  upper
and lower inclined faces 12b, 12c. The rear end face 12a
is situated on the same vertical plane as a rear end face
of the front wall 9a of the protection arm 9. A lock projec-
tion 19 is provided on a circuit-board-side connector 18
(a second connector), which is a mating connector,
shown in Figs. 4, 5 and slides along the lower inclined
face 12c of the lock wall 12.
[0028] The confirmation opening 17 is provided to re-
move to the rear a mold insert (not shown) which is nec-
essary to form a rectangular space (a deflection space)
7a, which is horizontal on an upper side and a lower side,
between the operation plate portion 16 and the housing
bottom wall 4 and the vertical rear end face 12a of the
lock wall 12 which is situated so as to face the front of
the space 7a. The operation plate portion 16 and the lock
wall 12 are connected together by the left and right arm
portions 15 which are inclined downwards as they extend
forwards. The arm portions 15 each have a curved sup-
port projecting portion 21, which projects towards the bot-
tom wall 4, on a lower side of a portion 20 of the operation
plate portion 16 which is lowered by one step at a front
end thereof. This support projecting portion 21 continues
to a lower portion at a rear end of the operation plate
portion 16 by way of a lower inclined face 15b of a latter
half 15a of an arm portion. The latter half 15a is an arm
portion which is extended integrally on a lower portion of
the operation plate portion 16. The root portion 11 a of
the leg portion 11 of the lock arm 8 is situated so as to
intersect an intermediate portion of the bottom wall 4 in-
side the support portion 21. The support projecting por-
tion 21 is brought into abutment with the bottom wall 4
when the lock arm portion 8 is operated to release the
lock thereof.

[0029] An elongated projection 23 is provided at a front
end of a lower face  of the housing bottom wall 4 which
is brought into abutment with a flat circuit element 22
shown in Fig. 4 so as to position the same circuit element.
A guide rib 24 for guiding the flat circuit element 22 is
formed at each of left and right ends of a front half of the
bottom wall 4 so as to be suspended vertically down-
wards therefrom, and bosses 25 for positioning a cover
26 of insulating resin shown in Fig. 4 are provided at a
rear portion on the lower face of the bottom wall 4 so as
to project downwards therefrom. The flat circuit element
22 is placed along the lower face of the housing bottom
wall 4.
[0030] As a rear view of the housing 2 in Fig. 3 shows,
when the confirmation opening 17 in the center of the
housing rear wall 6 is seen in a horizontal direction from
the rear or the just rear, the lower inclined faces 15b of
the left and right arm portions 15 of the lock arm 8 which
is in a free state and the rear end face 12a of the lock
wall 12 in the center are visually confirmed. Parts 27 of
the connecting wall 12 connecting the leg portions 11 are
seen as being situated outwards of the lower inclined
faces 15b of the arm portions 15 between left and right
ends of the confirmation opening 17. The parts 27 are
bent-back portions between the arm portions 15 and the
leg portions 11.
[0031] Fig. 4 shows a prefitting state in which the flat-
circuit-element-side connector 1 including the housing 2
is fittingly connected to the circuit-board-side connector
18 in a direction indicated by an arrow, and Fig. 5 shows
the circuit-board-side connector 18. An arrow in Fig. 5
denotes the fitting direction of the flat-circuit-element-
side connector 1.
[0032] As shown in Fig. 4, the flat-circuit-element-side
connector 1 includes the housing 2, the substantially re-
cess-shaped cover 26 and a terminal portion  of the flat
circuit element 22 which is fixedly held between the hous-
ing 2 and the cover 26. The cover 26 includes a lower
wall and side walls 26a, and opening portions in the side
walls 26a are locked on corresponding projections 28.
Exposed conductor portions (not shown) are positioned
side by side on a lower face of the terminal portion of the
circuit element 22 and are connected to elastic contact
portions of terminals 29 (Fig. 5) of the circuit-board-side
connector 18. As the flat circuit element 22, FFC (flexible
flat circuit element) or FPC (flexible printed circuit ele-
ment) is adopted.
[0033] The circuit-board-side connector 18 includes a
housing 30 formed of insulating resin and the plurality of
terminals 29 which are made of conductive metal. The
housing 30 has a laterally elongated connector insertion
port 33 between upper and lower horizontal wall portions
31, 32. The front-half projecting portion 4a of the bottom
wall 4 of the flat-circuit-element-side connector 1 is in-
serted into the connector insertion port 33, whereby the
exposed conductor portions at the terminal portion of the
flat circuit element 22 are brought into contact with the
corresponding elastic contact portions (not shown) of the
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terminals 29 which are disposed on the housing lower
wall 32.
[0034] As shown in Fig. 5, the lock projection 19 is pro-
vided at the center of the upper wall 31 of the circuit-
board-side connector 18, and as shown in Fig. 4, the lock
projection 19 has a vertical locking face 19b on a front
side and an inclined face 19a on a rear side. Terminal
grooves 34 for positioning and holding upper portions of
the corresponding terminals 29 and a distal end side in-
clined face 35 are formed at a rear portion of the housing
upper wall 31 in Fig. 5. The connector insertion port 33
is opened on a lower side of the inclined face 35. The
circuit-board-side connector 18 is fixed to a circuit board
38 (Fig. 4) by means of screwing or soldering at metallic
fixing portions 37 on lower sides of left and right side
walls 36 of the circuit-board-side connector 18, and the
terminals 29 are soldered to respective circuits of the
circuit board 38. The circuit board 38 is a PCB (Printed
Circuit Board).
[0035] Figs. 6 to 8 show an intermediate state of fitting
the flat circuit body side connector 1 and the circuit-board-
side connector 18 together.
[0036] As shown in Fig. 6, the front-half portion 4a of
the bottom wall 4 of the flat-circuit-element-side connec-
tor 1 is inserted into the connector insertion port 33 in the
housing 30 of the circuit-board-side connector 18. In Fig.
6, reference numeral 24 denotes an elongated guide pro-
jection provided on each of left- and right-hand sides of
the front-half portion 4a of the bottom wall 4, 22 denotes
the flat circuit board, 26 the cover, 2 the housing, and 9
the arm protection wall on the upper portion of the front-
half portion of the housing.
[0037] As shown in Fig. 7, the inclined face 19a of the
lock projection 19 on the housing upper wall 31 of the
circuit-board-side connector 1 presses upwards the lock
wall 12 as indicated by an arrow while sliding along the
lower inclined face 12c of the lock wall 12 at the front end
of the lock arm 8 of the flat-circuit-element-side connector
1. Thus, the operation plate portion 16 at the rear end
side of the operation arm 13 which is integrated with the
lock wall 12 rotates downwards as indicated by an arrow
around the root portions 11 a of the leg portions 11 as
fulcrums, whereby the lower face 16b of the operation
plate portion 16, that is, a lower end of the rear end face
16a of the operation plate portion 16 comes to be situated
further downwards than the upper end face 17a of the
confirmation opening 17. A horizontal extension of the
upper end face 17a of the confirmation opening 17 is
referred to as L1, and a  horizontal extension of a lower
end 16a’ of the rear end face 16a of the operation plate
16 is referred to as L2.
[0038] Then, as is shown in Figs. 8A, 8B, when looking
at the confirmation opening 17 in the housing 2 from the
just rear thereof, the lower end portion 16a’ of the oper-
ation plate portion 16 of the lock arm 8 is visually con-
firmed as extending horizontally long on an upper side
of the lower inclined faces 15b of the left and right arm
portions 15. Fig. 8A is a rear view, and Fig. 8B is a rear

perspective view.
[0039] Figs. 8A and 8B correspond to Fig. 7, and Fig.
7 shows such a state that a top portion 19c of the lock
projection 19 comes into contact with an intermediate
position of the lower inclined face 12c of the lock wall 12.
The lock projection 19 is brought into sliding contact with
the lock wall 12 by pressing the flat-circuit-element-side
connector 1 further in the inserting direction from the state
shown in Fig. 7. Then, when the top portion 19c of the
lock projection 19 is positioned at a lower end 12c’ of the
lock wall 12, the operation arm 13 of the lock arm 8 rotates
through a maximum angle in a direction indicated by an
arrow in Fig. 7, whereby the whole or almost the whole
of the rear end face 16a of the operation plate portion 16
is positioned within the confirmation opening 17 so as to
be visually confirmed. In other words, the rear end face
16a of the operation plate portion 16 is exposed to a rear
outside of the housing 2 of the flat-circuit-element-side
connector 1 through the confirmation opening 17, only in
a state where the lock arm 8 is deflected.
[0040] The rear end face 16a of the operation plate 16
is invisible when the lock arm 8 is in a free state shown
in Fig. 3. In the event that the rear end  face 16a of the
operation plate portion 16 is visually confirmed when the
worker looks at the inside of the mold removal hole 17
after he or she has fitted the connectors 1, 18 together,
it is recognized that both the connectors 1, 18 are in the
midst of being fitted together or are not fitted together
completely as is shown in Figs. 6, 7. The worker inserts
strongly the flat-circuit-element-side connector 1 into the
circuit-board-side connector 18 again so that both the
connectors 1, 18 are fitted together completely.
[0041] In Figs. 8A, 8B, within the confirmation opening
17, the rear end face 12a of the lock wall 12 and part of
the inclined face 19a of the lock projection 19 lying ther-
ebelow are positioned between the left and right arm por-
tions 15 below the operation plate portion. However,
these are spaced farther to the front than the rear end
face 16a of the operation plate portion 16, although they
can eventually be visualized, it is difficult to visualize them
properly. Rather, the lower inclined faces 15b of the left
and right arm portions 15 are lowered to be positioned
on the lower end face 17b side of the confirmation open-
ing 17 within the confirmation opening 17. Therefore, the
lower inclined faces 15b become easily visible together
with the lower portion 16a’ of the operation plate portion
16. In Fig. 8, reference numeral 34 denotes a terminal
groove in the housing upper wall 31 of the circuit-board-
side connector 18, 29 an upper portion of the terminal,
and 22 the flat circuit element.
[0042] Figs. 9 to 11B show a state in which the flat-
circuit-element-side connector 1 and the circuit-board-
side connector 18 are fitted completely.
[0043] As shown in Fig. 9, the first-half projecting por-
tion 4a of the housing bottom wall 4 of the flat-circuit-
element-side connector 1 is inserted completely into the
connector insertion port 33 in the circuit-board-side con-
nector 18  together with an end portion of the flat circuit
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element 22. In Fig. 9, reference numeral 26 denotes the
cover, 2 the housing, and 9 the arm protection wall of the
first-half upper portion of the housing 2.
[0044] As is shown in Fig. 10, the housing upper wall
31 of the circuit-board-side connector 18 is inserted com-
pletely in the space defined between the housing bottom
wall 4 of the flat-circuit-element-side connector 1 and the
lock arm 8, and the lock projection 19 on the housing
upper wall 31 passes the lock wall 12 of the lock arm 8,
in other words, the lock wall 12 rides over the lock pro-
jection 19. Then, the vertical front end face 19b of the
lock projection 19 approaches the rear end face 12a of
the lock wall 12 so as to be ready for abutment therewith
or comes almost into abutment with the rear end face
12a. Thus, the lock arm 8 is restored to the free state
shown in Fig. 2, and the lower face 16b of the operation
plate portion 16 comes to be positioned on the same
plane as the upper end face 17a of the confirmation open-
ing 17 in the housing rear wall 6. A rearward extension
of the upper end face 17a is shown as L1.
[0045] As is shown in Figs. 11A, 11B, when looking at
the confirmation opening 17 from the just rear thereof,
the rear end face 16a (Fig. 10) of the operation plate
portion 16 of the lock arm 8 is not shown at all within the
confirmation opening 17, and the lower inclined faces
15b of the left and right arm portions 15 are seen as being
closer to the upper end face 17a of the confirmation open-
ing 17 than in Figs. 8A and 8B. Figs. 8A and 8B show
the midst of fitting the connectors together, that is, the
state where the connectors are fitted together incom-
pletely. In case this is looked at with care, the rear side
inclined face 19a of the lock projection 19 which is seen
as lying father  away forwards between both the arm por-
tions 15 is seen larger in the vertical direction than in
Figs. 8A and 8B. In Figs. 11A and 11B, reference numeral
34 denotes the terminal groove at the rear portion of the
housing of the circuit-board-side connector 18 and ref-
erence numeral 29 denotes the upper portion of the ter-
minal. In Figs. 11A and 11B in which the connectors are
fitted together completely, the terminal groove 34 is po-
sitioned on the lower side of the lower inclined faces 15b
of the left and right arm portions 15, while in Figs. 8A and
8B, part of the terminal groove 34 is covered to become
invisible by the lower inclined faces 15b of the left and
right arm portions 15.
[0046] In this way, it can easily be determined whether
both the connectors 1, 18 are fitted together completely
or incompletely based on whether or not the worker can
visually confirm the rear end face 16a of the operation
plate portion 16. As this occurs, the change in position
of the lower inclined faces 15b of the pair of left and right
arm portions 15 or whether or not the lock projection 19
looks larger will help make such a determination.
[0047] The connectors fitting connection confirmations
illustrated in Figs. 8A, 8B, 11A and 11B become effective
when the front, top or sides of the locked portion between
the circuit-board-side connector 18 and the flat-circuit-
element-side connector 1 become invisible for confirma-

tion due to the obstacles such as an other circuit board
package part 41, an upper circuit board 38’ or connecting
walls of upper and lower circuit boards 38, 38’. Even when
these obstacles do not exist, in the event that the locked
state between the connectors cannot be implemented
from the front, top or sides depending on the position
where the worker stands who is performing the connector
fitting operation, the aforesaid fitting confirmation con-
struction and a method thereof  become effective.
[0048] In the embodiment described heretofore, while
whether or not the connectors are fitted together properly
is determined with respect to the circuit board connecting
connector which is made up of the flat-circuit-element-
side connector 1 and the circuit-board-side connector 18,
in addition to the circuit board connecting connector, as
a connector to which the invention can be applied, the
following connector can also be adopted. Namely, when
a connector connected to a normal wiring hamess (a plu-
rality of electric wires as a circuit) is inserted to be fitted
to a connector for direct connection to equipment, for
example, in the event that the front, top or sides of the
equipment direction connection connector are invisible
for confirmation due to obstacles, it becomes possible to
confirm the proper fitting of both the connectors in the
same way as that described above by providing a con-
firmation opening 17 in a rear wall of a housing of the
wiring harness side connector and a lock projection 19
on a housing of the equipment direct connection connec-
tor.
[0049] The configuration of the invention that has been
described heretofore is effective not only as the fitting
confirmation construction but also as a connectors fitting
connection confirmation method.

Industrial Applicability

[0050] The fitting confirmation construction can be
made use of to implement  easily and in an ensured fash-
ion a connectors fitting connection confirmation between
two connectors for connecting circuit boards or wiring
harnesses, for example, from the rear to avoid obstacles.

Reference Signs List

[0051]

1 flat-circuit-element-side connector
2 housing
6 rear wall
7a deflection space
8 lock arm
12 lock wall
15 arm portion
15b lower inclined face
16 operation plate portion
16a rear end face
17 confirmation opening
18 circuit-board-side connector
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19 lock projection

Claims

1. A fitting confirmation construction for confirming a
connection between a first connector (1) and a sec-
ond connector (18), the fitting confirmation construc-
tion comprising:

a lock arm (8), provided in a housing (2) of the
first connector (1), and including:

a lock wall (12) inclined and disposed at a
front end of the lock arm in a direction from
the first connector (1) toward the second
connector (18);
a deflection space (7a) formed at a rear of
the lock wall (12) in the direction; and
an operation ptate (16) disposed on the de-
flection space (7a);

a confirmation opening (17), provided in a rear
wall (6) of the housing (1), and having a height
equal to a height of the deflection space (7a);
and
a lock projection (19), provided on the second
connector (18), and configured to be brought in-
to engagement with the lock wall (12),
characterized in that a rear end face (16a) of
the operation plate (16) is exposed to a rear out-
side of the housing (2) of the first connector (1)
through the confirmation opening (17), only in a
state where the lock arm (8) is deflected.

2. The fitting confirmation construction according to
Claim 1, wherein
the lock arm (12) includes a right arm (15) and a left
arm (15) which connect the lock wall (12) with the
operation plate (16) respectively, and
lower inclined faces (15b) of the right arm (15) and
the left arm (15) are exposed to the rear outside
through the confirmation opening (17) at a lower end
side (17b) of the confirmation opening (17), only in
the state where the lock arm (8) is deflected.

3. The fitting confirmation construction according to
Claim 1, wherein the confirmation opening (17) is a
mold removal cavity.

4. The fitting confirmation construction according to
any one of Claims 1 to 3, wherein
the first connector (1) is a flat circuit element side
connector, and
the second connector (18) is a circuit board side con-
nector.

Patentansprüche

1. Anordnung zur Bestätigung der korrekten Montage
einer Verbindung zwischen einem ersten Stecker (1)
und einem zweiten Stecker (18), wobei die Anord-
nung zur Bestätigung der korrekten Montage um-
fasst:

einen Verriegelungsarm (8), der in einem Ge-
häuse (2) des ersten Steckers (1) vorgesehen
ist, und umfasst:

eine Verriegelungswand (12), die geneigt
ist und an einem vorderen Ende des Ver-
riegelungsarms (8) in einer Richtung von
dem ersten Stekker (1) zu dem zweiten
Stecker (18) angebracht ist;
einen Auslenkungsraum (7a), der an einer
Rückseite der Verriegelungswand (12) in
dieser Richtung ausgebildet ist, und
eine Betätigungsplatte (16), die auf dem
Auslenkungsraum (7a) angeordnet ist;
eine Bestätigungsöffnung (17), die in einer
Rückwand (6) des Gehäuses (2) vorgese-
hen ist, und die eine Höhe hat, die gleich
einer Höhe des Auslenkungsraums (7a) ist
und,
einen Verriegelungsvorsprung (19), der am
zweiten Stecker (18) vorgesehen ist, und
derart ausgelegt ist, dass er mit der Verrie-
gelungswand (12) in Eingriff gebracht wird,
dadurch gekennzeichnet, dass eine hin-
tere Endfläche (16a) der Betätigungsplatte
(16) an einer hinteren Außenseite des Ge-
häuses (2) des ersten Steckers (1) durch
die Bestätigungsöffnung (17), in dem Zu-
stand in dem der Verriegelungsarm (8) aus-
gelenkt wird, freigelegt ist.

2. Anordnung zur Bestätigung der korrekten Montage
gemäß Anspruch 1, wobei der Verriegelungsarm
(12) einen rechten Arm (15) und einen linken Arm
(15) umfasst, die jeweils die Verriegelungswand (12)
mit der Betätigungsplatte (16) verbinden, und untere
geneigte Flächen (15b) des rechten Arms und des
linken Arms (15) an der Rückseite nach außen durch
die Bestätigungsöffnung (17) an einem unteren En-
de (17b), in dem Zustand in dem der Verriegelungs-
arm (8) ausgelenkt wird, freigelegt sind.

3. Anordnung zur Bestätigung der korrekten Montage
gemäß Anspruch 1, wobei die Bestätigungsöffnung
(17) ein Entformungshohlraum ist.

4. Anordnung zur Bestätigung der korrekten Montage
nach einem der Ansprüche 1 bis 3, wobei der erste
Stecker (1) ein seitlicher Verbinder für ein flaches
Schaltkreiselement ist und der zweite Stecker (18)
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ein seitlicher Verbinder für eine Leiterplatte ist.

Revendications

1. Structure de confirmation d’ajustement pour confir-
mer une connexion entre un premier connecteur (1)
et un second connecteur (18), la structure de confir-
mation d’ajustement comprenant :

un bras de verrouillage (8), placé dans un loge-
ment (2) du premier connecteur (1), et incluant :

une paroi de verrouillage (12) inclinée et dis-
posée en une extrémité avant du bras de
verrouillage dans une direction du premier
connecteur (1) vers le second connecteur
(18) ;
un espace de fléchissement (7a) formé en
un arrière de la paroi de verrouillage (12)
dans la direction ; et
une plaque d’utilisation (16) disposée sur
l’espace de fléchissement (7a) ;
une ouverture de confirmation (17) placée
dans une paroi arrière (6) du logement (1)
et ayant une hauteur égale à une hauteur
de l’espace de fléchissement (7a) ; et
une saillie de verrouillage (19) placée sur le
second connecteur (18) et configurée pour
être amenée en prise avec la paroi de ver-
rouillage (12),
caractérisée en ce qu’une face d’extrémité
arrière (16a) de la plaque d’utilisation (16)
est exposée vers un extérieur arrière du lo-
gement (2) du premier connecteur (1) à tra-
vers l’ouverture de confirmation (17) seule-
ment dans un état où le bras de verrouillage
(8) est fléchi.

2. Structure de confirmation d’ajustement selon la re-
vendication 1, dans laquelle
le bras de verrouillage (12) inclut un bras droit (15)
et un bras gauche (15) qui relient la paroi de ver-
rouillage (12) à la plaque d’utilisation (16) respecti-
vement, et
des faces inclinées inférieures (15b) du bras droit
(15) et du bras gauche (15) sont exposées vers l’ex-
térieur arrière à travers l’ouverture de confirmation
(17) en un côté d’extrémité inférieure (17b) de
l’ouverture de confirmation (17) seulement dans
l’état où le bras de verrouillage (8) est fléchi.

3. Structure de confirmation d’ajustement selon la re-
vendication 1, dans laquelle l’ouverture de confirma-
tion (17) est une cavité d’enlèvement de moule.

4. Structure de confirmation d’ajustement selon l’une
quelconque des revendications 1 à 3, dans laquelle

le premier connecteur (1) est un connecteur latéral
d’élément de circuit plat, et
le second connecteur (18) est un connecteur latéral
de carte de circuit.
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