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(54) ELECTRICAL CONNECTOR

(57) In a connector (10), a lever (300) and sliders
(400) are attached to a housing (200). The lever (300) is
rotatable between an initial position and a mated position.
The sliders (400) are movable between a front-end po-
sition and a rear-end position.

The lever (300) has pinion portions (330). The sliders
(400) have rack portions (410). The pinion portions (330)
and the rack portions (410) are engaged with each other.
Turning the lever (300) moves the sliders (400) between

the rear-end position and the front-end position. When
the lever (300) is in the mated position, a regulating por-
tion (234) regulates a regulated portion (314) to limit
movement of the lever (300). Press mechanisms (340)
apply force to the lever (300) to press the regulated por-
tion (314) against the regulating portion (234). Retain
mechanisms (340) retain the sliders (400) in the front-end
position.



EP 3 232 518 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION:

[0001] This invention relates to a connector, in partic-
ular, to a connector which is changeable, by turning a
lever, between a mated state that the connector is mated
with a mating connector and a removable state that the
connector is removable from the mating connector.
[0002] Referring to Fig. 22, a connector assembly 90
disclosed in JPA 2015-122182 (Patent Literature 1) has
a connector 900 and a mating connector 950. The con-
nector 900 has a housing 910, a cover 920, a lever 930
and sliders 940. The cover 920 is attached to the housing
910. The lever 930 is attached to the cover 920 to be
rotatable within a predetermined range. The sliders 940
are accommodated in the housing 910 at least in part to
be movable in a front-rear direction. The lever 930 and
the sliders 940 are combined with each other to be inter-
locked with each other. In detail, the lever 930 and the
sliders 940 are combined so that turning the lever 930 in
a rotational direction moves the sliders 940 in the front-
rear direction.
[0003] As understood from Fig. 22, the sliders 940 are
formed with a plurality of cam grooves 942 (one of them
is shown in Fig. 22). On the other hand, the mating con-
nector 950 is formed with a plurality of bosses 952 (three
of them are shown in Fig. 22). The cam grooves 942
correspond to the bosses 952, respectively. In order to
mate the connector 900 with the mating connector 950,
the bosses 952 of the mating connector 950 are inserted
into the cam grooves 942 of the sliders 940. In such a
state, turning the lever 930 in a predetermined direction
along the rotational direction moves the sliders 940 in
one of two directions along the front-rear direction and
makes the cam grooves 942 move the bosses 952 up-
ward. Accordingly, the mating connector 950 is drawn
toward the connector 900 and mated with the connector
900. Moreover, turning the lever 930 in an opposite di-
rection opposite to the predetermined direction along the
rotational direction moves the sliders 940 in the other
direction along the front-rear direction and moves the
bosses 952 downward. Accordingly, the mating connec-
tor 950 is pushed in a direction away from the connector
900 and becomes removable from the connector 900.
[0004] In a connector used in a condition that it receives
vibration, any part of the connector can be worn down
by rubbing against neighboring parts thereof when the
part is rattled by the vibration. The wear of the part causes
malfunction of the connector, furthermore, causes mal-
function of a product using the connector. Accordingly,
it is necessary to prevent the part from being rattled. Pat-
ent Literature 1, however, shows nothing to prevent the
part from being rattled.

SUMMARY OF THE INVENTION:

[0005] It is an object of the present invention to provide

a connector which is provided with a mechanism for pre-
venting a part from being rattled.
[0006] One aspect of the present invention provides a
connector which is mateable with and removable from a
mating connector in an up-down direction. The mating
connector comprises a force receiving portion. The con-
nector comprises a housing, a lever, a slider, a press
mechanism, and a retain mechanism. The housing is pro-
vided with a regulating portion. The lever is attached to
the housing to be rotatable between an initial position
and a mated position. The lever is provided with a regu-
lated portion. The slider is attached to the housing to be
movable between a front end position and a rear end
position in a front-rear direction orthogonal to the up-
down direction. The lever has a pinion portion having a
plurality of teeth. The slider has a force transmission por-
tion and a rack portion having a plurality of teeth. The
pinion portion and the rack portion translate turn of the
lever into front-rear-direction movement of the slider by
engaging with each other. According to the front-rear-
direction movement of the slider, the force transmission
portion transmits up-down-direction force to the force re-
ceiving portion of the mating connector to move relatively
the mating connector against the connector in the up-
down direction. When the lever turns from the initial po-
sition to the mated position, the slider is moved from the
rear end position to the front end position in the front-rear
direction. When the slider is moved from the rear end
position to the front end position, the connector comes
into a mated state that the connector is mated with the
mating connector. When the lever turns from the meted
position to the initial position, the slider is moved from
the front end position to the rear end position in the front-
rear direction. When the slider is moved from the front
end position to the rear end position, the connector
comes into a removable state that the connector is re-
movable from the mating connector. When the lever is
in the mated position, the regulating portion regulates the
regulated portion to limit movement of the lever toward
the initial position. When the lever is in the mated position,
the press mechanism applies force on the lever to press
the regulated portion against the regulating portion.
When the lever is in the mated position, the retain mech-
anism retains the slider in the front end position.
[0007] In the connector according to the present inven-
tion, when the lever is in the mated position, the regulating
portion regulates the regulated portion to limit movement
of the lever for the initial position while the press mech-
anism presses the regulated portion against the regulat-
ing portion to prevent the lever from being rattled. More-
over, when the lever is in the mated position, the retain
mechanism retains the slider in the front-end position to
prevent the slider from being rattled.
[0008] An appreciation of the objectives of the present
invention and a more complete understanding of its struc-
ture may be had by studying the following description of
the preferred embodiment and by referring to the accom-
panying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS:

[0009]

Fig. 1 is a perspective view showing a connector
assembly according to a first embodiment of the
present invention. A connector and a mating con-
nector are not yet mated with each other.
Fig. 2 is a side view showing the connector assembly
of Fig. 1.
Fig. 3 is a bottom view showing the connector as-
sembly of Fig. 1.
Fig. 4 is a bottom view showing the connector includ-
ed in the connector assembly of Fig. 1.
Fig. 5 is a cross-sectional view showing the connec-
tor assembly of Fig. 3, taken along A-A line.
Fig. 6 is a cross-sectional view showing the connec-
tor assembly of Fig. 3, taken along B-B line.
Fig. 7 is another perspective view showing the con-
nector assembly according to the first embodiment
of the present invention. The connector and the mat-
ing connector are in a mated state.
Fig. 8 is a side view showing the connector assembly
of Fig. 7.
Fig. 9 is a bottom view showing the connector as-
sembly of Fig. 7.
Fig. 10 is a bottom view showing the connector in-
cluded in the connector assembly of Fig. 7.
Fig. 11 is a cross-sectional view showing the con-
nector assembly of Fig. 9, taken along C-C line.
Fig. 12 is a cross-sectional view showing the con-
nector assembly of Fig. 9, taken along D-D line.
Fig. 13 is a perspective view showing a lever used
in the connector included in the connector assembly
of Fig. 1. A longitudinal direction of arm portions co-
incides with a front-rear direction. Ends of the arm
portions are directed forward.
Fig. 14 is another perspective view showing the lever
of Fig. 13.
Fig. 15 is a side view showing the lever of Fig. 13. A
part of the lever is enlarged to be shown.
Fig. 16 is a front view showing the lever of Fig. 13.
Fig. 17 is a plan view showing the lever of Fig. 13.
Fig. 18 is a perspective view showing one of a pair
of sliders used in the connector included in the con-
nector assembly of Fig. 1. The other slider is formed
in a mirror symmetrical shape of the one.
Fig. 19 is another perspective view showing the slid-
er of Fig. 18.
Fig. 20 is a side view showing an outer side surface,
oriented outward in a right-left direction, of the slider
of Fig. 18.
Fig. 21 is a side view showing an inner side surface,
oriented inward in the right-left direction, of the slider
of Fig. 20.
Fig. 22 is a perspective view showing a connector
assembly disclosed in Patent Literature 1. A connec-
tor and a mating connector are not yet mated with

each other.

[0010] While the invention is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof are shown by way of example in the draw-
ings and will herein be described in detail. It should be
understood, however, that the drawings and detailed de-
scription thereto are not intended to limit the invention to
the particular form disclosed, but on the contrary, the
intention is to cover all modifications, equivalents and
alternatives falling within the spirit and scope of the
present invention as defined by the appended claims.

DESCRIPTION OF PREFERRED EMBODIMENTS:

[First embodiment]

[0011] Referring to Figs. 1, 2, 5 to 8, 11 and 12, a con-
nector assembly 10 according to a first embodiment of
the present invention has a connector 30 and a mating
connector 50. The connector 30 is mateable with and
removable from the mating connector 50 along an up-
down direction. In the present embodiment, the connec-
tor 30 is a socket connector while the mating connector
50 is a pin connector. Moreover, in the present embodi-
ment, the up-down direction is a Z-direction. A positive
Z-direction is upward while a negative Z-direction is
downward.
[0012] Referring to Figs. 1 to 3, 5 to 9, 11 and 12, the
mating connector 50 has a plurality of mating contacts
500 and a mating housing 600 which holds the mating
contacts 500. As shown in Figs. 1, 2, 5 and 11, the mating
housing 600 is provided with a plurality of camshafts
(force receiving portions) 604. As understood from Figs.
1, 2, 5 and 11, in the present embodiment, the mating
housing 600 has two side surfaces 602 positioned in a
right-left direction. Each of the side surfaces 602 is pro-
vided with two camshafts 604 which protrude outward
therefrom in the right-left direction. The two camshafts
604 provided on each of the side surfaces 602 are ar-
ranged apart from each other in a front-rear direction.
One of the camshafts 604 formed on one of the side
surfaces 602 and one of the camshafts 604 formed on
the other of the side surfaces 602 make one pair. The
mating housing 600 of the present embodiment has two
pairs of the camshafts 604. The camshafts 604 making
one pair are identical with each other when seen along
the right-left direction. In the present embodiment, the
front-rear direction is an X-direction orthogonal to the up-
down direction. A positive X-direction is forward while a
negative X-direction is rearward. Moreover, in the
present embodiment, the right-left direction is a Y-direc-
tion orthogonal to both of the up-down direction and the
front-rear direction.
[0013] As understood from Figs. 1, 4 to 6, and 10 to
12, the connector 30 is provided with a plurality of con-
tacts 100, a housing 200, a lever 300 and a pair of sliders
400 (402, 404). In addition, as described later, the con-
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nector 30 is provided with a press mechanism and a re-
tain mechanism (spring portions 340).
[0014] As shown in Figs. 1 to 12, the housing 200 has
a housing body 210 and a cover 270. As understood from
Figs. 1, 2, 4 to 6, 10 and 12, the housing body 210 has
a contact holding portion 212 and a wall portion 220. The
contact holding portion 212 holds the contacts 100. The
wall portion 220 surrounds a periphery of the contact
holding portion 212. As shown in Figs. 1 to 12, the cover
270 is attached to an upper part of the housing body 210
and opens frontward. As shown in Figs. 1, 2, 5, 7, 8 and
11, the cover 270 is provided with stoppers 272 which
protrude outward therefrom in the right-left direction.
[0015] As understood from Figs. 1, 2, 4 to 6 and 10 to
12, the contact holding portion 212 of the housing body
210 has an approximately rectangular-parallelepiped
shape which is long in the front-rear direction. As shown
in Figs. 1, 4, 6, 10 and 12, the contact holding portion
212 is provided with a plurality of holding holes 214 which
hold the contacts 100, respectively. The holding holes
214 are arranged to correspond to arrangement of the
mating contacts 500 of the mating connector 50. As
shown in Figs. 6 and 12, the holding holes 214 pierce
the contact holding portion 212 in the up-down direction.
The contacts 100 held in the holding holes 214 are con-
nected with wirings (not shown), respectively. The wir-
ings are routed out upward of the contact holding portion
212 and led forward by the cover 270.
[0016] Referring to Figs. 1 to 12, the wall portion 220
of the housing body 210 has a pair of inner sidewalls 222,
a pair of outer sidewalls 224, a front wall 226 and a rear
wall 228. The inner sidewalls 222 are located outward of
the contact holding portion 212 in the right-left direction.
The outer sidewalls 224 are located outward of the inner
sidewalls 222 in the right-left direction. Each of the inner
sidewalls 222 and the outer sidewall 224 adjacent thereto
are disposed at a predetermined interval. The front wall
226 is positioned forward of the contact holding portion
212 and connects the inner sidewalls 222 and the outer
sidewalls 224 to one another at their front ends. The rear
wall 228 is positioned rearward of the contact holding
portion 212 and connects the inner sidewalls 222 to each
other at their rear ends. Moreover, as shown in Figs. 5
and 11, the housing body 210 further has upper guide
portions 242 and lower guide portions 244. Each of the
upper guide portions 242 and the lower guide portions
244 connects each of the inner sidewall 222 and the outer
sidewall 224 adjacent thereto to each other.
[0017] As understood from Figs. 6 and 12, each of the
front wall 226 and the rear wall 228 is connected to the
contact holding portion 212 in an upper side upper than
a middle of the contact holding portion 212 in the up-
down direction. Similarly, the inner sidewalls 222 are con-
nected to the contact holding portion 212. As understood
from Figs 1, 4, 6 and 10, a receiving portion 252 is formed
between the contact holding portion 212 and surrounding
walls, i.e. the inner sidewalls 222, the front wall 226 and
the rear wall 228, and is positioned below connecting

parts between the contact holding portion 212 and the
surrounding walls. The receiving portion 252 receives a
mating housing 600 of the mating connector 50 in part
when the connector 30 is mated with the mating connec-
tor 50.
[0018] As understood from Figs. 1, 5 and 11, between
each of the inner sidewalls 222 and the outer sidewall
224 adjacent thereto, a lever accommodation portion 254
and a slider accommodation portion 256 are formed. The
lever accommodation portion 254 rotatably accommo-
dates the lever 300 in part. The slider accommodation
portion 256 accommodates the slider 400 (402 or 404)
in part to allow the slider 400 to be movable in the front-
rear direction. The lever accommodation portion 254 and
the slider accommodation portion 256 communicate with
each other in the up-down direction except for some
parts. The upper guide portions 242 partition the lever
accommodation portion 254 from the slider accommo-
dation portion 256 in part. The lower guide portions 244
define a bottom of the slider accommodation portion 256.
The upper guide portions 242 and the lower guide por-
tions 244 guide front-rear-direction movement of the slid-
er 400 accommodated in the slider accommodation por-
tion 256. The inner sidewalls 222 are further provided
with rotational shafts 232 protruding outward therefrom
in the right-left direction. The rotational shafts 232 are
positioned in the lever accommodation portions 254. As
shown in Figs. 1 and 12, the rear wall 228 is provided
with a lock portion (a regulating portion) 234. The lock
portion 234 protrudes rearward from the rear wall 228.
[0019] In the present embodiment, the inner sidewalls
222, the outer sidewalls 224, the front wall 226, the rear
wall 228, the upper guide portions 242 and the lower
guide portions 244 are formed integrally with one anoth-
er. Specifically, they are integrally molded using a resin
(a first resin). This is for reducing the number of parts,
simplifying manufacturing process and reducing manu-
facturing costs. The wall portion 220 may be molded in-
tegrally with at least a part of the contact holding portion
212 using common material.
[0020] As shown in Figs. 1 to 4, the lever 300 has an
operation portion 310 and a pair of arm portions 320. The
operation portion 310 extends in the right-left direction.
The arm portions 320 extend from both ends of the op-
eration portion 310 in a direction orthogonal to the right-
left direction. As shown in Figs. 13 to 15, each of the arm
portions 320 is formed with a shaft hole 322 in a vicinity
of an end of the arm portion 320. The shaft hole 322
pierces the arm portion 320 in the right-left direction.
Moreover, as shown in Figs. 13, 14 and 17, the arm por-
tions 320 have inner surfaces facing each other in the
right-left direction. Each of the inner surfaces of the arm
portions 320 is formed with a guide groove 324 extending
from an edge of the arm portion 320 to the shaft hole
322. The guide grooves 324 extend in a direction orthog-
onal to an extending direction (a longitudinal direction)
of the arm portions 320. In other words, the guide grooves
324 extend in the up-down direction when the longitudinal

5 6 



EP 3 232 518 A1

5

5

10

15

20

25

30

35

40

45

50

55

direction of the arm portions 320 coincides with the front-
rear direction. The guide grooves 324 guide rotational
shafts 232 provided to the housing 200 to the shaft holes
322 upon attaching the lever 300 to the housing 200. The
shaft holes 322 receive the rotational shafts 232 so that
the lever 300 is rotatably attached to the housing 200.
[0021] As understood from Figs. 1, 2, 5 to 12, in a state
that the lever 300 is attached to the housing 200, the
lever 300 is rotatable about the rotational shafts 232. In
detail, the lever 300 of the present embodiment is rotat-
able between an initial position shown in Figs. 1, 2, 5 and
6 and a mated position shown in Figs. 7 to 12. The lever
300 is partly accommodated in the lever accommodation
portions 254 in a state that the lever 300 is attached to
the housing 200. As understood from Figs. 1, 2, 7 and 8,
the ends of the arm portions 320 are always positioned
in the lever accommodation portions 254. When the lever
300 is positioned in the mated position, a ratio of parts
of the arm portions 320 that are accommodated in the
lever accommodation portion 254 becomes maximum.
The operation portion 310 is always positioned outside
the lever accommodation portions 254.
[0022] As understood from Figs. 1, 2 and 5, when the
lever 300 is positioned in the initial position, trying to turn
the lever 300 in a direction away from the mated position
makes the arm portions 320 be brought into abutment
with the stoppers 272. Then, the lever 300 cannot be
turned further. Moreover, as understood from Fig. 11,
when the lever 300 is positioned in the mated position,
trying to turn the lever 300 in a direction away from the
initial position makes the arm portions 320 be brought in
to abutment with the upper guide portions 242. Then, the
lever 300 cannot be turned further.
[0023] As understood from Figs. 5, 11 and 13 to 17,
each of the arm portions 320 further has a pinion portion
330. The pinion portion 330 has a plurality of teeth 332.
The teeth 332 are arranged to surround partly a periphery
of the shaft hole 322 when seen along the right-left di-
rection. The arm portion 320 further has a plate-like mem-
ber 334. The plate-like member 334 connects the teeth
332 of the pinion portion 330 to one another to reinforce
the teeth 332. The plate-like member 334 is provided on
one of side surfaces of the pinion portion 330. In other
words, the plate-like members 334 of the arm portions
320 are located inward of two sets of the teeth 332 in the
right-left direction.
[0024] As shown in Figs. 2, 5, 11, and 13 to 15, each
of the arm portions 320 is provided with the spring portion
340. In the present embodiment, the spring portion 340
functions as both of the press mechanism and the retain
mechanism. As shown in Fig. 11, when the lever 300 is
positioned in the mated position, the lever 300 has a mid-
dle and a front end in the front-rear direction between
which the spring portion 340 is positioned. In other words,
the spring portion 340 is positioned between the middle
and the front end of the lever 300 in the front-rear direc-
tion. In detail, when the lever 300 is positioned in the
mated position, the spring portion 340 is positioned below

the arm portion 320 and rearward of the pinion portion
330. Moreover, as shown in Figs. 13 and 14, the spring
portion 340 is positioned on a plane (an XZ plane) same
as a plane on which the pinion portion 330 is located. As
shown partially enlarged in Fig. 15, in a state that a lon-
gitudinal direction of the lever 300 coincides with the
front-rear direction, the spring portion 340 diagonally ex-
tends frontward and downward from a base (a root or a
start point) 342 thereof and then extends frontward to a
tip 344 thereof. As understood from Figs. 11 and 15, a
shaft center of the rotational shaft 232 and the tip 344 of
the spring portion 340 define a first distance L1 therebe-
tween. The shaft center of the rotational shaft 232 and
the base 342 of the spring portion 340 define a second
distance L2 therebetween. The shaft center of the rota-
tional shaft 232 and a tip of any one of the teeth 332 of
the pinion portion 330 define a third distance L3 there-
between. The first distance L1 is equal to or shorter than
the second distance L2 (L1 ≤ L2). Moreover, the first dis-
tance L1 is equal to or shorter than the third distance L3
(L1 ≤ L3). In addition, as understood from Figs. 2 and 8,
the tip 344 of the spring portion 340 is always hidden
behind a part of the housing 200, i.e. the outer sidewall
224, when seen along the right-left direction. All these
conditions about the tip 344 of the spring portion 340 are
for protecting the tip 344 of the spring portion 340.
[0025] In the present embodiment, the operation por-
tion 310, the arm portions 320, the pinion portions 330,
the plate-like members 334 and the spring portions 340
are integrally formed. Specifically, they are integrally
molded using a resin (a second resin). This is for reducing
the number of parts, simplifying manufacturing process
and reducing manufacturing costs. The second resin may
be same as or different from the first resin. In the present
embodiment, the lever 300 is partly reduced in thickness
to reduce weight thereof. Accordingly, the lever 300 has
a lattice pattern on a surface thereof.
[0026] As shown in Figs. 6, 10, 12, 14, 16 and 17, the
operation portion 310 is provided with a supporting por-
tion 312 and a locked portion (a regulated portion) 314
supported by the supporting portion 312. The supporting
portion 312 and the locked portion 314 are positioned in
a middle of the operation portion 310 in the right-left di-
rection. The locked portion 314 protrudes from a surface
of the supporting portion 312 in a direction of the ends
of the arm portions 320. As shown in Fig. 12, when the
lever 300 is positioned in the mated position, the locked
portion 314 is caught by the lock portion 234 provided to
the housing 200. Accordingly, the lock portion 234 reg-
ulates the locked portion 314 to limit movement (turn),
directed to the initial position, of the lever 300. As under-
stood from Fig. 12, the locked portion 314 is movable at
least in the front-rear direction due to resilient deforma-
tion of the supporting portion 312 when the lever 300 is
positioned in the mated position. In other words, the sup-
porting portion 312 supports the locked portion 314 so
that the locked portion 314 is movable at least in the front-
rear direction when the lever 300 is positioned in the mat-
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ed position. Accordingly, when regulation of the locked
portion 314 by the lock portion 234 is released by oper-
ating the supporting portion 312, the lever 300 is allowed
to turn (move) to the initial position. At this time, an end
316 of the supporting portion 312 functions as a releasing
portion which releases the regulation of the regulated
portion (the locked portion 314) by the regulating portion
(the lock portion 234).
[0027] As shown in Figs. 5, 11, and 18 to 21, each of
the sliders 400 has an approximately rectangular-flat-
plate shape when seen along the right-left direction. The
slider 400 has an inner side surface oriented inward of
the connector 30 in the right-left direction. The inner side
surface of the slider 400 is formed with a plurality of cam
grooves (force transmission portions) 420. In the present
embodiment, the slider 400 is formed with two cam
grooves 420. It should be noted that the cam grooves
420 may pierce the slider 400 in the right-left direction.
The two cam grooves 420 correspond to the two cam-
shafts 604 provided on any one of the side surfaces 602
of the mating housing 600 of the mating connector 50.
One of the cam grooves 420 of one slider 402 and one
of the cam grooves 420 of the other slider 404 form one
pair. The connector 30 of the present embodiment has
two pairs of the cam grooves 420. The cam grooves 420
of each of the sliders 400 are arranged apart from each
other in the front-rear direction. Each of the cam grooves
420 opens downward at one end (a lower end) thereof.
The cam groove 420 extends upward from the one end,
and then diagonally extends rearward and upward, and
further extends rearward. As described later, the cam
grooves 420 transmit up-down-direction force to the cam-
shafts 604 of the mating connector 50 according to the
front-rear-direction movement of the sliders 400 to move
the mating connector 50 in the up-down direction against
the connector 30.
[0028] As shown in Figs. 5, 11, 19 and 21, each of the
sliders 400 further has a rack portion 410. The rack por-
tion 410 has a plurality of teeth 412 arranged along the
front-rear direction. The slider 400 further has a plate-
like member 414 connecting the teeth 412 of the rack
portion 410 to one another to reinforce the teeth 412. The
plate-like member 414 is provided on an outer-side sur-
face of the teeth 412 in the right-left direction. The rack
portion 410 is formed in a vicinity of an upper-front end
of the slider 400. In the present embodiment, the slider
400 is integrally formed with the rack portion 410 and the
plate-like member 414. Specifically, the slider 400 is in-
tegrally molded using a resin (a third resin). This is for
reducing the number of parts, simplifying manufacturing
process and reducing manufacturing costs. In addition,
the third resin may be same as at least one of the first
resin and the second resin or different from both of the
first resin and the second resin.
[0029] As understood from Figs. 5 and 11, the sliders
400 (402, 404) are attached to the housing 200 to be
movable between a front-end position shown in Fig. 11
and a rear-end position shown in Fig. 5. One slider 402

and the other slider 404 are positioned to be identical
with each other when seen along the right-left direction.
Moreover, the rack portions 410 of the sliders 400 engage
with the pinion portions 330 of the lever 300, respectively.
The rack portions 410 and the pinion portions 330 engage
with each other so that the turn of the lever 300 is trans-
lated to the front-rear-direction movement of the sliders
400. The sliders 400 are positioned in the rear-end po-
sition when the lever 300 is positioned in the initial posi-
tion. On the other hand, the sliders 400 are positioned in
the front-end position when the lever 300 is positioned
in the mated position. Accordingly, when the lever 300
turns from the initial position to the mated position, the
sliders 400 are moved from the rear-end position to the
front-end position in the front-rear direction. Inversely,
when the lever 300 turns from the mated position to the
initial position, the sliders 400 are moved from the front-
end position to the rear-end position in the front-rear di-
rection. The sliders 400 are always positioned in the slider
accommodation portions 256 between the front-end po-
sition and the rear-end position. In other words, each of
the sliders 400 is always hidden by a part of the housing
200, especially any one of the outer sidewalls 224, when
seen along the right-left direction.
[0030] As shown in Figs 4 and 5, in a state that the
lever 300 is in the initial position or that the sliders 400
are in the rear-end position, the lower end of each of the
cam grooves 420 is positioned between two of the lower
guide portions 244 which are adjacent to each other in
the front-rear direction when seen along the up-down di-
rection. In the state, the cam grooves 420 can receive
the camshafts 604 of the mating connector 50. In other
words, the connector 30 is in a mateable state that the
connector 30 is mateable with the mating housing 600.
As understood from Fig. 5, when the mating housing 600
of the mating connector 50 is inserted partly into the re-
ceiving portion 252 of the connector 30 which is in the
mateable state, the camshafts 604 of the mating connec-
tor 50 go into the cam grooves 420. Then, the camshafts
604 of the mating connector 50 are brought into contact
with upper walls 422 of the cam grooves 420 and stop
at a mating start position.
[0031] As understood from Figs. 5 and 11, when the
camshafts 604 of the mating connector 50 are positioned
in the mating start position of the cam grooves 420, turn-
ing the lever 300 from the initial position to the mated
position allows the sliders 400 to be moved from the rear-
end position to the front-end position according to the
turn of the lever 300. According to forward movement of
the sliders 400, lower walls 424 of the cam grooves 420
push the camshafts 604 diagonally upward. Since the
mating housing 600 of the mating connector 50 is partly
received by the receiving portion 252 of the connector
30, neither the mating connector 50 nor the camshafts
604 can be moved forward. Consequently, the camshafts
604 pushed by the lower walls 424 of the cam grooves
420 are moved upward. In other words, upward force is
transmitted from the cam grooves 420 to the camshafts
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604. When the camshafts 604 receive the upward force
from the cam grooves 420, the mating connector 50 is
pulled up toward the connector 30. When the lever 300
reaches the mated position, the sliders 400 are moved
to the front-end position. When the sliders 400 reach the
front-end position, the camshafts 604 reach the mated
position in the cam grooves 420 so that the connector 30
and the mating connector 50 come into a mated state.
At this time, as shown in Fig. 12, the contacts 100 and
the mating contacts 500 come into contact with one an-
other to be electrically connected to one another.
[0032] When the lever 300 is turned toward the mated
position from the initial position, the spring portions 340
are brought into abutment with the sliders 400 and resil-
iently deformed as understood from Fig. 11. When the
lever 300 is in the mated position, the spring portions 340
are in a state that they are resiliently deformed. Reaction
force of the spring portions 340 works to move the lever
300 and the sliders 400 away from each other. In other
words, the spring portions 340 apply, to the lever 300,
force of a direction directed toward the initial position from
the mated position. Consequently, as understood from
Fig. 12, the locked portion 314 is pressed against the
lock portion 234. As a result, the lever 300 is prevented
from being rattled. Thus, in the present embodiment, the
spring portions 340 function as the press mechanism
which apply force to the lever 300 to press the regulated
portion (the locked portion 314) against the regulating
portion (the lock portion 234) when the lever 300 is in the
mated state.
[0033] Moreover, as understood from Fig. 11, the
spring portions 340 apply downward force to the sliders
400 to press the sliders 400 against the lower guide por-
tions 244. As a result, frictional force between the sliders
400 and the lower guide portions 244 is increased, and
the sliders 400 are retained in the front-end position.
Thus, in the present embodiment, the spring portions 340
also function as the retain mechanism which press the
sliders 400 against the lower guide portions 244 to retain
the sliders 400 in the front-end position when the lever
300 is in the mated state.
[0034] It should be noted that the spring portions 340
may be provided to the sliders 400 though the spring
portions 340 are provided to the lever 300 in the present
embodiment. However, considering the front-rear-direc-
tion movement of the sliders 400, each of the spring por-
tions 340 except for a part (a point of action) thereof must
be positioned inward of an outer shape of the slider 400
to which the spring portion 340 is provided. Accordingly,
providing the spring portion 340 to the slider 400 causes
increasing the slider 400 in size. Therefore, it is preferable
that the spring portions 340 are provided to the lever 300.
In the present embodiment, the spring portions 340 have
a cantilever structure. However, the present invention is
not limited thereto. For example, the spring portions 340
may have a double-supported beam structure. Further-
more, in the present embodiment, the spring portion 340
serves as both the press mechanism and the retain

mechanism, and the press mechanism and the retain
mechanism are unified. However, the present invention
is not limited thereto. The press mechanism and the re-
tain mechanism may be provided as distinct bodies sep-
arated from each other. In such a case, each of the press
mechanism and the retain mechanism may be provided
to any one of the housing 200, the lever 300 and the
slider 400. Moreover, each of the press mechanism and
the retain mechanism may not be something that uses
large resilient deformation like the spring portion 340. For
example, each of the press mechanism and the retain
mechanism may be a protrusion which can apply force
to the lever 300 or the slider 400. In such a case, a di-
rection in which each of the press mechanism and the
retain mechanism acts is not limited to the up-down di-
rection but may be the right-left direction.
[0035] When the connector 30 and the mating connec-
tor 50 are in the mated state that the connector 30 and
the mating connector 50 are mated with each other, as
understood from Figs. 11 and 5, turning the lever 300
toward the initial position from the mated position moves
the sliders 400 rearward toward the rear-end position
from the front-end position. As the sliders 400 are moved
rearward, the upper walls 422 of the cam grooves 420
push the camshafts 604 diagonally downward. Since the
mating connector 50 cannot be also moved rearward in
this time, the camshafts 604 pushed by the upper walls
422 of the cam grooves 420 are moved downward. In
other words, downward force is transmitted from the cam
grooves 420 to the camshafts 604. Hence, the mating
connector 50 is pushed downward in a direction away
from the connector 30. When the lever 300 reaches the
initial position, the sliders 400 are moved to the rear-end
position. When the sliders 400 reach the rear-end posi-
tion, the camshafts 604 reach the mating start position
in the cam grooves 420. At this time, the contacts 100
and the mating contacts 500 are separated from each
other. Thus, the mating connector 50 comes into a re-
movable state (the mateable state) that the mating con-
nector 50 is removable form the connector 30. Then, the
connector 30 can be easily removed from the mating con-
nector 50.
[0036] Although the specific explanation about the
present invention is made above referring to the embod-
iments, the present invention is not limited thereto but
susceptible of various modifications and alternative
forms. For example, though the regulating portion (the
lock portion 234) and the regulated portion (the locked
portion 314) are provided to the rear wall 228 and the
operation portion 310, respectively, in the aforemen-
tioned embodiment, the regulating portion may be pro-
vided on either the inner sidewall 222 or the outer sidewall
224 while the regulated portion may be provided to the
arm portion 320. However, in such a case, considering
a balance of force applied to the lever 300, it is desirable
that a plurality of the regulated portions is provided to the
pair of the arm portions 320 to be arranged symmetrically.
Accordingly, providing the regulated portions on the arm
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portions 320 complicates structure of the connector 30
and releasing operation thereof. Therefore, like the
present embodiment, it is desirable to provide the regu-
lated portion in the middle of the operation portion 310
in the right-left direction.
[0037] Although the releasing portion (the end 316 of
the supporting portion 312) is provided to the lever 300
in the aforementioned embodiment, the releasing portion
may be provided to the housing 200. In such a case, the
regulated portion (the locked portion 314) may be directly
provided to the operation portion 310 without being sup-
ported by the supporting portion 312, and the regulating
portion (the lock portion 234) may be supported by the
supporting portion to be provided to the rear wall 228.
[0038] Furthermore, though rotational shafts 232 are
provided to the housing 200 while the shaft holes 322
and the guide grooves 324 are provided to the lever 300
in the aforementioned embodiment, the shaft holes 322
and the guide grooves 324 may be provided to the hous-
ing 200 while the rotational shafts (shafts) 232 may be
provided to the lever 300. Also in this case, the guide
grooves 324 guide the rotational shafts 232 into the shaft
holes 322 when the lever 300 is attached to the housing
200.
[0039] In addition, though the cam grooves 420 are
provided to the connector 30 while the camshafts 604
are provided to the mating connector 50 in the aforemen-
tioned embodiment, the camshafts 604 may be provided
to the connector 30 while the cam grooves 420 may be
provided to the mating connector 50.
[0040] While there has been described what is be-
lieved to be the preferred embodiment of the invention,
those skilled in the art will recognize that other and further
modifications may be made thereto without departing
from the spirit of the invention, and it is intended to claim
all such embodiments that fall within the true scope of
the invention.

Claims

1. A connector mateable with and removable from a
mating connector in an up-down direction, wherein:

the mating connector comprises a force receiv-
ing portion;
the connector comprises a housing, a lever, a
slider, a press mechanism, and a retain mech-
anism;
the housing is provided with a regulating portion;
the lever is attached to the housing to be rotat-
able between an initial position and a mated po-
sition;
the lever is provided with a regulated portion;
the slider is attached to the housing to be mov-
able between a front end position and a rear end
position in a front-rear direction orthogonal to
the up-down direction;

the lever has a pinion portion having a plurality
of teeth;
the slider has a force transmission portion and
a rack portion having a plurality of teeth;
the pinion portion and the rack portion translate
turn of the lever into front-rear-direction move-
ment of the slider by engaging with each other;
according to the front-rear-direction movement
of the slider, the force transmission portion
transmits up-down-direction force to the force
receiving portion of the mating connector to
move relatively the mating connector against the
connector in the up-down direction;
when the lever turns from the initial position to
the mated position, the slider is moved from the
rear end position to the front end position in the
front-rear direction;
when the slider is moved from the rear end po-
sition to the front end position, the connector
comes into a mated state that the connector is
mated with the mating connector;
when the lever turns from the meted position to
the initial position, the slider is moved from the
front end position to the rear end position in the
front-rear direction;
when the slider is moved from the front end po-
sition to the rear end position, the connector
comes into a removable state that the connector
is removable from the mating connector;
when the lever is in the mated position, the reg-
ulating portion regulates the regulated portion
to limit movement of the lever toward the initial
position;
when the lever is in the mated position, the press
mechanism applies force on the lever to press
the regulated portion against the regulating por-
tion; and
when the lever is in the mated position, the retain
mechanism retains the slider in the front end po-
sition.

2. The connector as recited in claim 1, wherein:

the press mechanism and retain mechanism are
formed integrally with each other;
the housing is provided with an upper guide por-
tion and a lower guide portion which guide move-
ment of the slider;
when the lever is in the mated position, the retain
mechanism presses the slider against the lower
guide portion to retain the slider in the front end
position.

3. The connector as recited in claim 2, wherein:

the press mechanism and the retain mechanism
are provided as a spring portion; and
the spring portion is formed on either the slider
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or the lever.

4. The connector as recited in claim 3, wherein the
spring portion is formed on the lever.

5. The connector as recited in claim 4, wherein:

the lever turns around a shaft;
the shaft has a shaft center;
the spring portion has a tip and a base;
the shaft center of the shaft and the tip of the
spring portion define a first distance therebe-
tween;
the shaft center of the shaft and the base of the
spring portion define a second distance there-
between; and
the first distance is equal to or shorter than the
second distance.

6. The connector as recited in claim 5, wherein:

the teeth of the pinion portion have tips;
the shaft center of the shaft and each of the tips
of the teeth of the pinion portion define a third
distance therebetween; and
the first distance is equal to or shorter than the
third distance.

7. The connector as recited in claim 5 or 6, wherein:

when seen along a right-left direction orthogonal
to both of the up-down direction and the front-
rear direction, the tip of the spring portion is al-
ways hidden behind a part of the housing.

8. The connector as recited in any one of claims 4 to
7, wherein the pinion portion is positioned on a plane
same as a plane on that the spring portion is located.

9. The connector as recited in any one of claims 4 to
8, wherein the spring portion is formed integrally with
the lever.

10. The connector as recited in any one of claims 1 to
9; wherein:

when the lever is in the mated position, the lever
has a middle and a front end in the front-rear
direction between which the retain mechanism
is positioned.

11. The connector as recited in any one of claims 1 to
10, wherein:

the lever is provided with a releasing portion
which releases regulation of the regulated por-
tion caused by the regulating portion; and
the releasing portion is positioned in a middle of

the lever in a right-left direction orthogonal to
both of the up-down direction and the front-rear
direction.

12. The connector as recited in any one of claims 1 to
10, wherein:

the housing is provided with a releasing portion
which releases regulation of the regulated por-
tion caused by the regulating portion; and
the releasing portion is positioned in a middle of
the housing in a right-left direction orthogonal to
both of the up-down direction and the front-rear
direction.

13. The connector as recited in any one of claims 1 to
12, wherein:

the connector has a pair of the sliders, and
the pair of the sliders has two pairs of the force
transmission portions.

14. The connector as recited in any one of claims 1 to
13, wherein:

the housing has a housing body and a cover; and
the lever and the slider are attached to the hous-
ing body.
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