wo 2012/011603 A1 I 10K 000 RO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization /) -sady
(19 World ntllectual Property Organzation /5523 |1} )OI OO O
International Bureau S,/ )
3\ i 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)

26 January 2012 (26.01.2012) PCT WO 2012/011603 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
HOIR 13/641 (2006.01) HOIR 13/422 (2006.01) kind of national protection available): AE, AG, AL, AM,
HOIR 43/22 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
. . e CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: DZ. EC. EE. EG. ES. FL. GB. GD. GE. GH. GM. GT
PCT/JP2011/067013 HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
20 July 2011 (20.07.2011) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
- . NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
(25) Filing Language: English SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,

(26) Publication Language: English TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: 84) Designateq States (unle.ss othemise indicated, for every
2010-163085 20 July 2010 (20.07.2010) JP kind ofregzonal p}"OleCllOI’l avazlable): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(71) Applicant (for all designated States except US): YAZA- ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
KI CORPORATION [JP/JP]; 4-28, Mita 1-chome, Mi- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
nato-ku, Tokyo, 1088333 (JP). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

(72) Inventor; and SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

(75) Inventor/Applicant (for US only): KIDA, Kousuke.

GW, ML, MR, NE, SN, TD, TG).
(74) Agents: HONDA, Hironori et al.; Eikoh Patent Firm, Published:
Toranomon East Bldg. 10F, 7-13, Nishi-Shimbashi 1- ublished:
chome, Minato-ku, Tokyo, 1050003 (JP). —  with international search report (Art. 21(3))
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FIG. 1

(57) Abstract: The invention provides a connector inspection system capable of easily and surely detecting whether or not an at-
tachment state of a connecting terminal in a waterproof connector housing in which packing is attached to the proximal end side
outer periphery of a terminal receiving part is proper. A connector housing 41 to be inspected includes reference flat surtaces 428
formed by straight extending in an insertion direction of a connecting terminal 61 in a top side outer peripheral region of a termi-
nal receiving part 42 so as not to overlap with a mounting range of a packing attachment surface 426, and an inspection jig 51 in-
cludes guide flat surfaces 514 for slidably making surface contact with the reference flat surfaces 428 in the case of inserting a de-
tecting pin 511 into a hole 425 for inspection of the connector housing 41, and a position and a direction of insertion of the in-
spection jig 51 into the connector housing 41 are regulated by sliding contact between the reference flat surfaces 428 and the
guide flat surfaces 514.
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DESCRIPTION
Connector Inspection System

Technical Field

The present invention relates to a connector inspection
system for detecting whether or not an attachment state of a
connecting terminal in a waterproof connector housing in which
packing is attached to the proximal end side outer periphery

of a terminal receiving part 1is proper.

Background Art

Figs. 10 to 12 show a conventional connector inspection
system for detecting whethef or not an attachment state of a
connecting terminal in a connector housing is proper.

A connector inspection system 1l shown herein is disclosed
in JP-A-7-296931, and includes a connector housing 3 to be
inspected, and an inspection jig 5 attached to the front end
side of the connector housing 3 as shown in Fig. 10.

The connector housing 3 includes a terminal receiving
part 11 having a terminal receiving chamber 9 to which a
connecting terminal 7 is 1inserted and attached, lance
retraction space 13 mounted inside the terminal receiving part

11 adjacently to the terminal receiving chamber 9, a lance 15
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for locking the connecting terminal 7 in which proper insertion
into the terminal receiving chamber 9 is completed, a hole 17
for inspection, and a lock mechanism 18 for being joined to
the other connector.

The lance 15 includes an elastic piece 15a extending
along an insertion direction of the connecting terminal 7 in
one side of the terminal receiving chamber 9, and a locking
protrusion 15b protruding from a free end of the elastic piece
15a inside the terminal receiving chamber 9.

This lance 15 retracts in the lance retraction space 13
by elastic displacement by interference with the connecting
terminal 7 during insertion of the connecting terminal 7 as
shown in Fig. 12. Then, at the time of completing the insertion
of the connecting terminal 7, the lance 15 returns from the
lance retraction space 13 to the side of the terminal receiving
chamber 9 by an elastic restoring force of the elastic piece
15a, and locks the connecting terminal 7.

The hole 17 for inspection extends through a front end
wall of the terminal receiving part 11 along the insertion
direction of the connecting terminal 7 and communicates with
the lance retraction space 13 as shown in Fig. 11.

The inspection jig 5 includes plural detecting pins 19
capable of being inserted into the hole 17 for inspection, and
a jig body 21 for supporting the plural detecting pins 19 in

correspondence with an arrangement pitch of the hole 17 for
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inspection in the terminal receiving part 11 as shown in Fig.
10.

When the inserﬁion of the connecting terminal 7 into the
terminal receiving chamber 9 1is incomplete (during the
insertion) in the case of the connector inspection system 1
described above, the lance 15 is depressed to the side of the
lance retraction space 13 by the connecting terminal 7 as shown
in Fig. 12.

When the detecting pin 19 is inserted into the hole 17
for inspection in a stafe of the incomplete insertion of the
connecting terminal 7 thus, during the insertion of the
detecting pin 19, the top of the detecting pin 19 collides with
the lance 15 and a length of the insertion of the detecting
pin 19 into the hole 17 for inspection does not reach a
prescribed length.

That is, the connector inspection system 1 described
above detects whether or not an attachment state of the
connecting terminal 7 in the connector housing 3 is proper by
deciding whether or not the length of the insertion of the
detecting pin 19 into the hole 17 for inspection reaches the
prescribed length.

As the inspection Jjig 5 used in such a connector
inspection system 1, an inspection jig which can perform a
continuity test of the connecting terminal 7 and has a probe

23 for making contact with the connecting terminal 7 when the
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length of the insertion of the detecting pin 19 into the hole
17 for inspection reaches the prescribed length as shown in
Fig. 13 is also proposed.

JP-A-7-296931 is discussed as a conventional art.

Summary of Invention
Technical Problems

However, the connector inspection system 1 described
above has no guide mechanism for regulating an insertion
position or an attitude of the inspection jig 5 to the connector
housing 3 in a proper state when the detecting pin 19 of the
inspection jig 5 is inserted into the hole 17 for inspection.

As a result, even when proper insertion of the connecting
terminal 7 is completed, there was fear of false detection
because at the time of insertion into the terminal receiving
chamber 9, for example, the detecting pin 19 is horizontally
or vertically inclined (swung) and inserted and thus the top
of the detecting pin 19 catches on a recess etc. of the periphery
of the hole 17 for inspection.

Hence, when there is a surface straight extending in an
insertion direction of the connecting terminal 7 in an outer
periphery of the connector housing 3, development of a
dedicated guide mechanism for regulating a movement direction
of the detecting pin 19 using the surface as a reference surface

was examined. However, the development of the dedicated guide
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mechanism had a problem of increasing an inspection cost.
Also, normally, an outside diameter of the connector
housing 3 is often formed of a curved line. Particularly in
the case of a waterproof connector housing, in order to attach
packing to an outer periphery of the terminal receiving part
11, the outer periphery of the terminal receiving part 11 is
formed in a curved surface shape or an attachment surface of
the packing is formed in an uneven structure and actually, it
is extremely difficult to mount the guide mechanism later.
Hence, an object of the invention is to solve the problems
described above, and is to provide a connector inspection
system capable of easily and surely detecting whether or not
an attachment state of a connecting terminal in a waterproof
connector housing in which packing is attached to the proximal

end side outer periphery of a terminal receiving part is proper.

Solution to Problems

The object of the invention is achieved by the following
configuration.

(1) A connector inspection system for detecting whether
or not an attachment state of a connecting terminal in a
connector housing is proper by deciding whether or not a length
of insertion of a detecting pin into a hole for inspection
reaches a prescribed length, the system in which the connector

housing to be inspected includes a terminal receiving part
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having a terminal receiving chamber to which the connecting
terminal is inserted and attached, lance retraction space
mounted inside the terminal receiving part adjacently to the

terminal receiving chamber, a lance which retracts in the lance
retraction space by elastic displacement by interference with
the connecting terminal during insertion of the connecting
terminal and returns from the lance retraction space by an
elastic restoring force to lock the connecting terminal at the
time of completing the insertion of the connecting terminal,

and the hole for inspection for extending through a front end
wall of the terminal receiving part along an insertion
direction of the connecting terminal and communicating with
the lance retraction space, and an inspection jig attached to
a front end side of the connector housing includes the detecting
pin capable of being inserted into the hole for inspection,

characterized in that the connector housing includes a packing
attachment surface formed on a proximal end side outer
periphery of the terminal receiving part, and a reference flat
surface formed by straight extending in the insertion
direction of the connecting terminal in a top side outer
peripheral region of the terminal receiving part so as not to

overlap with a mounting range of the packing attachment surface,
and the inspection jig includes a guide flat surface for
slidably making surface contact with the reference flat

surface in the case of inserting the detecting pin into the
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hole for inspection, and a position and a direction of insertion
of the inspection jig into the connector housing are regulated
by sliding contact between the reference flat surface and the
guide flat surface.

(2) A connector inspection system as described in the
above (1), characterized in that the reference flat surfaces
are mounted in a total of four positions of two positions
opposed to a first orthogonal axis direction orthogonal to the
insertion direction of the connecting terminal in the top side
outer peripheral region and two positions opposed to a second
orthogonal axis direction intersecting with the first
orthogonal direction and orthogonal to the insertion direction
of the connecting terminal in the top side outer peripheral
region, and the guide flat surfaces are respectively mounted
in four positions opposed to mounting positions of the
reference flat surfaces, and a position and a direction of
insertion of the inspection jig into the connector housing are
regulated by sandwiching the oppositely arranged reference
flat surfaces between the oppositely arranged guide flat
surfaces.

According to the configuration of the above (1), when
the detecting pin of the inspection jig is inserted into the
hole for inspection of the connector housing targeted for
inspection, the guide flat surface included in the inspection

jig slidably makes surface contact with the reference flat
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surface formed by straight extending in the top side outer
peripheral region of the terminal receiving part of the
connector housing, and the position and the direction of
insertion of the inspection jig into the connector housing are
regulated by sliding contact between the reference flat
surface and the guide flat surface.

As a result, swing or inclination of the detecting pin
can be prevented from occurring at the time of inserting the
detecting pin. Therefore, trouble in which the top of the
detecting pin catches on the middle of the hole for inspection
due to the swing or inclination of the detecting pin does not
occur, and false detection can be prevented from occurring.

Also, a movement operation of the detecting pin is
smoothed by the sliding contact between the reference flat
surface and the guide flat surface, so that a manipulation of
insertion is facilitated.

Also, the reference flat surface of the connector housing
is formed in the top side outer peripheral region of the
terminal receiving part so as not to overlap with the mounting
range of the packing attachment surface formed on the proximal
end side outer periphery of the terminal receiving part.

As a result, mounting of the reference flat surface does
not affect waterproof properties or attachment properties of
the packing.

Therefore, the connector inspection system capable of
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easily and surely detecting whether or not the attachment state
of the connecting terminal in the waterproof connector housing
in which the packing is attached to the proximal end side outer
periphery of the terminal receiving part is proper can be
provided.

According to the configuration of the above (2), position
regulation by sliding contact between the reference flat
surfaces and the guide flat surfaces is performed in four
positions of the periphery of the terminal receiving part, and
these four positions are arranged as opposed to the orthogonal
axis directions orthogonal to the insertion direction of the
connecting terminal, and movement of four directions
orthogonal to the insertion direction of the connecting
terminal can be regulated with respect to the detecting pin
and the movement operation of the detecting pin can be performed

extremely accurately.

Advantageous Effect of the Invention

According to the connector inspection system according
to the invention, when the detecting pin of the inspection jig
is inserted into the hole for inspection of the connector
housing targeted for inspection, the guide flat surface
included in the inspection jig slidably makes surface contact
with the reference flat surface formed by straight extending

in the top side outer peripheral region of the terminal
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receiving part of the connector housing, and the position and
the direction of insertion of the inspection jig into the
connector housing are regulated by sliding contact between the
reference flat surface and the guide flat surface.

As a result, swing or inclination of the detecting pin
can be prevented from occurring at the time of inserting the
detecting pin. Therefore, trouble in which the top of the
detecting pin catches on the middle of the hole for inspection
due to the swing or inclination of the detecting pin does not
occur, and false detection can be prevented from occurring.

Also, a movement operation of the detecting pin is
smoothed by the sliding contact between the reference flat
surface and the guide flat surface, so that a manipulation of
insertion is facilitated.

Also, the reference flat surface of the connector housing
is formed in the top side outer peripheral region of the
terminal receiving part so as not to overlap with the mounting
range of the packing attachment surface formed on the proximal
end side outer periphery of the terminal receiving part.

As a result, mounting of the reference flat surface does
not affect waterproof properties or attachment properties of
the packing.

Therefore, the connector inspection system capable of
easily and surely detecting whether or not the attachment state

of the connecting terminal in the waterproof connector housing

10
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in which the packing is attached to the proximal end side outer
periphery of the terminal receiving part is proper can be

provided.

Brief Description of the Drawings
Fig. 1 is a perspective view of one embodiment of a
connector inspection system according to the invention.

Fig. 2 is a front view of a connector housing shown in Fig.

1.
Fig. 3 is a sectional view taken on line A-A of Fig. 2.
Fig. 4 is an enlarged view of a part B of Fig. 3.
Fig. 5 is a front view of an inspection jig shown in Fig.
1.

Fig. 6 1s a longitudinal sectional view of a state of
starting to attach the inspection jig to the front end of the
connector housing shown in Fig. 1.

Fig. 7 is a longitudinal sectional view showing a state
of the middle of insertion of a detecting pin of the inspection
jig into a hole for inspection.

Fig. 8 is a longitudinal sectional view of a state of
completing insertion of the detecting pin of the inspection
jig into the hole for inspection.

Fig. 9 is an enlarged view of a part C of Fig. 8.

Fig. 10 is an outline perspective view of a conventional

connector inspection system.

11
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Fig. 11 is a longitudinal sectional view of a connector
housing targeted for inspection of the conventional connector
inspection system.

Fig. 12 is a longitudinal sectional view of a state of
checking a state of insertion of a connecting terminal by the
conventional connector inspection system.

Fig. 13 is a longitudinal sectional view of a state of
checking connection (continuity) of the connecting terminal

by the conventional connector inspection system.

Description of Embodiments

A preferred embodiment of a connector inspection system
according to the invention will hereinafter be described in
detail with reference to the drawings.

Figs. 1 to 9 show one embodiment of the connector
inspection system according to the invention, and Fig. 1 is
a perspective view of one embodiment of the connector
inspection system according to the invention, and Fig. 2 is
a front view of a connector housing shown in Fig. 1, and Fig.
3 is a sectional view taken on line A-A of Fig. 2, and Fig.
4 is an enlarged view of a part B of Fig. 3, and Fig. 5 is a
front view of an inspection jig shown in Fig. 1, and Fig. 6
is a longitudinal sectional view of a state of starting to
attach the inspection jig to the front end of the connector

housing shown in Fig. 1, and Fig. 7 is a longitudinal sectional

12
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view showing a state of the middle of insertion of a detecting
pin of the inspection jig into a hole for inspection, and Fig.
8 is a longitudinal sectional view of a state of completing
insertion of the detecting pin of the inspection jig into the
hole for inspection, and Fig. 9 is an enlarged view of a part
C of Fig. 8.

A connector inspection system 31 of this embodiment
includes a connector housing 41 to be inspected, and an
inspection jig 51 attached to the front end side of the
connector housing 41 as shown in Fig. 1.

The connector housing 41 has a terminal receiving part
42, a hood part 45 for forming fitting space 44 in the periphery
of the terminal receiving part 42, and a lock member 46 as shown
in Figs. 1 to 3.

The terminal receiving part 42 includes a terminal
receiving chamber 421 to which a connecting terminal 61 is
inserted and attached, lance retraction space 422, a lance 423,
and a hole 425 for inspection.

The terminal receiving chamber 421 extends through a
fitting direction (a direction of arrow X in Fig. 1) into the
other connector housing and is provided. In the case of the
present embodiment, the number of terminal receiving chambers
421 mounted in the terminal receiving part 42 is one. That
is, the connector housing 41 is a single-pole connector

housing.

13
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The lance retraction space 422 is space in which the lance
423 retracts when the connecting terminal 61 is inserted into
the terminal receiving chamber 421. The lance retraction
space 422 is mounted inside the terminal receiving part 42
adjacently to the terminal receiving chamber 421.

The lance 423 includes an elastic piece 423a extending
along an insertion direction of the connecting terminal 61 in
one side (upper side in Fig. 4) of the terminal receiving
chamber 421, and a locking protrusion 423b protruding from a
free end of the elastic piece 423a inside the terminal receiving
chamber 421.

This lance 423 retracts in the lance retraction space
422 by elastic displacement by interference with the
connecting terminal 61 during insertion of the connecting
terminal 61 as shown in Fig. 6. Then, at the time of completing
the insertion of the connecting terminal 61, the lance 423
returns from the lance retraction space 422 to the side of the
terminal receiving chamber 421 by an elastic restoring force
of the elastic piece 423a, and locks the connecting terminal
61. A vertical line V1 shown in Fig. 3 shows a locking position
by the lance 423.

The hole 425 for inspection extends through a front end
wall of the terminal receiving part 42 along the insertion
direction of the connecting terminal 61 and communicates with

the lance retraction space 422 as shown in Figs. 2 and 4.

14



10

15

20

25

WO 2012/011603 PCT/JP2011/067013

The fitting space 44 formed in the periphery of the
terminal receiving part 42 by the hood part 45 is space into
which a hood part of the other connector housing is fitted.

The lock member 46 mounts a locking part 462 in the top
of an elastic arm 461. The lock member 46 locks the other
connector housing by engaging the locking part 462 with an
engaging part formed in the hood part of the other connector
housing entering the fitting space 44.

The connector housing 41 of the embodiment is used as
a waterproof connector and as shown in Fig. 3, a packing
attachment surface 426 is formed on the proximal end side outer
periphery of the terminal receiving part 42 facing the fitting
space 44. 1In Fig. 3, a mounting range (range in which packing
is attached) 427 of the packing attachment surface 426 is shown
by a thick chain line.

The connector housing 41 of the embodiment includes a
reference flat surface 428 in a top side outer peripheral region
S of the terminal receiving part 42 so as not to overlap with
the mounting range of the packing attachment surface 426 shown
in Fig. 3.

The reference flat surface 428 is a flat surface formed
by straight extending in the insertion direction of the
connecting terminal 61. In the case of the embodiment, the
reference flat surfaces 428 are mounted in a total of four

positions of two positions pl, p2 opposed to a first orthogonal

15
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axis direction (a direction of arrow Y in Fig. 2) orthogonal
to the insertion direction of the connecting terminal 61 in
the top side outer peripheral region S and two positions p3,
p4 opposed to a second orthogonal axis direction (a direction
of arrow Z in Fig. 2) intersecting with the first orthogonal
direction and orthogonal to the insertion direction of the
connecting terminal 61 in the top side outer peripheral region
S as shown in Fig. 2.

In addition, in Fig. 2, flat surface position indication
lines hl, h2, h3 and h4 are written in order to clarify a
position and an angle of each of the reference flat surfaces
428. These flat surface position indication lines hl, h2, h3
and h4 are extended lines of the respective flat surfaces.

Next, the inspection jig 51 of the embodiment will be
described.

The inspection jig 51 includes a detecting pin 511 and
a guide flat surface 514 as shown in Fig. 1.

The detecting pin 511 is a protrusion capable of being
inserted into the hole 425 for inspection. A protrusion length
of the detecting pin 511 is set longer than a length from the
vertical line V1 shown in Fig. 3 to a front end surface of the
connector housing 41 so as to collides with the lance 423 when
the lance 423 retracts in the hole 425 for inspection.

The guide flat surface 514 is a surface for slidably

making surface contact with the reference flat surface 428 of

16
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the outer periphery of the terminal receiving part 42 in the
case of inserting the detecting pin 511 into the hole 425 for
inspection. In the case of the embodiment, the guide flat
surfaces 514 are respectively mounted in four positions
opposed to the mounting positions of the reference flat
surfaces 428 on the terminal receiving part 42 as shown in Fig.
5.

In addition, in Fig. 5, flat surface position indication
lines H1l, H2, H3 and H4 are written in order to clarify a
position and an angle of each of the guide flat surfaces 514.
These flat surface position indication lines H1l, H2, H3 and
H4 are extended lines of the respective flat surfaces.

In the inspection jig 51 of the embodiment, a position
and a direction of insertion of the inspection jig 51 into the
connector housing 41 are regulated by sandwiching the
reference flat surfaces 428 oppositely arranged in the side
of the connector housing 41 between the guide flat surfaces
514 oppositely arranged in the side of the inspection jig 51
when the detecting pin 511 is inserted into the hole 425 for
inspection.

The connector inspection system 31 described above
detects whether or not an attachment state of the connecting
terminal 61 in the connector housing 41 is proper by deciding
whether or not a length of insertion of the detecting pin 511

into the hole 425 for inspection reaches a prescribed length.

17
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An operation of the case of inserting the detecting pin
511 of the inspection jig 51 into the hole 425 for inspection
of the connector housing 41 and detecting poor attachment of
the connecting terminal 61 of the inside of the connector
housing 41 will be described basedon Figs. 6 to 9. Inaddition,
in Figs. 6 to 9, the connecting terminal 61 of the inside of
the connector housing 41 is in a state of poor attachment, and
the lance 423 is in a state of protruding to the lance retraction
space 422.

First, as shown in Fig. 6, the detecting pin 511 of the
inspection jig 51 is opposed to the hole 425 for inspection
of the connector housing 41 and a manipulation of insertion
is started. Only in the case of aligning respective positions
of the reference flat surfaces 428 and the guide flat surfaces
514 as well as positions of the detecting pin 511 and the hole
425 for inspection with respect to the connector housing 41
and the inspection jig 51 at this time, the inspection jig 51
can be fitted into the connector housing 41.

As shown in Fig. 7, swing of the inspection jig 51 is
regulated by sliding between the guide flat surfaces 514 and
the reference flat surfaces 428 when the top of the detecting
pin 511 is inserted into the hole 425 for inspection, so that
the detecting pin 511 is not inserted obliquely and the
detecting pin 511 can smoothly be inserted into the hole 425

for inspection.

18
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Then, in the case of the illustrated example, the lance
423 protrudes to the lance retraction space 422, so that as
shown in Figs. 8 and 9, the top of the detecting pin 511 collides
with the lance 423 before the detecting pin 511 is inserted
to a primary insertion depth, and further insertion 1is
disabled.

Then, the insertion depth of the detecting pin 511 does
not reach a prescribed value, so that it is detected that
insertion of the connecting terminal 61 is incomplete.

In the connector inspection system 31 of one embodiment
described above, when the detecting pin 511 of the inspection
jig 51 is inserted into the hole 425 for inspection of the
connector housing 41 targeted for inspection, the guide flat
surfaces 514 included in the inspection jig 51 slidably make
surface contact with the reference flat surfaces 428 formed
by straight extending in the top side outer peripheral region
S of the terminal receiving part 42 of the connector housing
41, and the position and the direction of insertion of the
inspection jig 51 into the connector housing 41 are regulated
by sliding contact between the reference flat surfaces 428 and
the guide flat surfaces 514.

As a result, swing or inclination of the detecting pin
511 can be prevented from occurring at the time of inserting
the detecting pin 511. Therefore, trouble in which the top

of the detecting pin 511 catches on the middle of the hole 425

19
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for inspection due to the swing or inclination of the detecting
pin 511 does not occur, and false detection can be prevented
from occurring.

Also, a movement operation of the detecting pin 511 is
smoothed by the sliding contact between the reference flat
surfaces 428 and the guide flat surfaces 514, so that the
manipulation of insertion is facilitated.

Also, the reference flat surfaces 428 of the connector
housing 41 are formed in the top side outer peripheral region
S of the terminal receiving part 42 so as not to overlap with
the mounting range of the packing attachment surface 426 formed
on the proximal end side outer periphery of the terminal
receiving part 42.

As a result, mounting of the reference flat surfaces 428
does not affect waterproof properties or attachment properties
of the packing.

Therefore, the connector inspection system 31 capable
of easily and surely detecting whether or not an attachment
state of the connecting terminal 61 in the waterproof connector
housing 41 in which the packing is attached to the proximal
end side outer periphery of the terminal receiving part 42 is
proper can be provided.

Also, 1in the connector inspection system 31 of one
embodiment described above, position regulation by sliding

contact between the reference flat surfaces 428 and the guide
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flat surfaces 514 is performed in four positions of the
periphery of the terminal receiving part 42, and these four
positions are arranged as opposed to the orthogonal axis
directions orthogonal to the insertion direction of the
connecting terminal 61, and movement of four directions
orthogonal to the insertion direction of the connecting
terminal 61 can be regqulated with respect to the detecting pin
511 and the movement operation of the detecting pin 511 can
be performed extremely accurately.

In addition, the connector inspection system of the
invention is not limited to each of the embodiments described
above, and appropriate modifications, improvements, etc. can
be made.

For example, a mounting position or the number of
reference flat surfaces mounted in the connector housing and
amounting position or the number of guide flat surfaces mounted
in the inspection jig may be set at the position or the number

different from those of the embodiment described above.

Industrial Applicability

According to the connector inspection system according
to the invention, when the detecting pin of the inspection jig
is inserted into the hole for inspection of the connector
housing targeted for inspection, the guide flat surface

included in the inspection jig slidably makes surface contact
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with the reference flat surface formed by straight extending
in the top side outer peripheral region of the terminal
receiving part of the connector housing, and the position and
the direction of insertion of the inspection jig into the
connector housing are regulated by sliding contact between the
reference flat surface and the guide flat surface.

The present application is based on Japanese Patent
Application No. 2010-163085, filed on July 20, 2010, the entire

contents of which are herein incorporated by reference.
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CLAIMS

1. A connector inspection system for detecting
whether or not an attachment state of a connecting terminal
in a connector housing is proper by deciding whether or not
a length of insertion of a detecting pin into a hole for
inspection reaches a prescribed length, the system in which
the connector housing to be inspected includes a terminal
receiving part having a terminal receiving chamber to which
the connecting terminal is inserted and attached, lance
retraction space mounted inside the terminal receiving part
adjacently to the terminal receiving chamber, a lance which
retracts in the lance retraction space by elastic displacement
by interference with the connecting terminal during insertion
of the connecting terminal and returns from the lance
retraction space by an elastic restoring force to lock the
connecting terminal at the time of completing the insertion
of the connecting terminal, and the hole for inspection for
extending through a front end wall of the terminal receiving
part along an insertion direction of the connecting terminal
and communicating with the lance retraction space, and an
inspection jig attached to a front end side of the connector
housing includes the detecting pin capable of being inserted

into the hole for inspection,
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characterized in that

the connector housing includes a packing attachment
surface formed on a proximal end side outer periphery of the
terminal receiving part, and a reference flat surface formed
by straight extending in the insertion direction of the
connecting terminal in a top side outer peripheral region of
the terminal receiving part so as not to overlap with a mounting
range of the packing attachment surface, and the inspection
jig includes a guide flat surface for slidably making surface
contact with the reference flat surface in the case of inserting
the detecting pin into the hole for inspection, and a position
and a direction of insertion of the inspection jig into the
connector housing are regulated by sliding contact between the

reference flat surface and the guide flat surface.

2. A connector inspection system as claimed in claim
1, characterized in that the reference flat surfaces are
mounted in a total of four positions of two positions opposed
to a first orthogonal axis direction orthogonal to the
insertion direction of the connecting terminal in the top side
outer peripheral region and two positions opposed to a second
orthogonal axis direction intersecting with the first
orthogonal direction and orthogonal to the insertion direction
of the connecting terminal in the top side outer peripheral

region, and the guide flat surfaces are respectively mounted
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in four positions opposed to mounting positions of the
reference flat surfaces, and a position and a direction of
insertion of the inspection jig into the connector housing are
regulated by sandwiching the oppositely arranged reference
flat surfaces between the oppositely arranged guide flat

surfaces.
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