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Cam pins of a second connector housing 40 are in-
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the lever 60 is rotated, whereby the cam pins slide along
groove surfaces of the cam grooves 63 to effect cam
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action and an operation of first and second connector
housings 20, 40 proceeds. Parts of the cam pins to be
inserted into the cam grooves 63 are long in an extending
direction of the cam grooves 63 and short in a groove
width direction perpendicular to the extending direction
of the cam grooves 63.
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Description

[0001] The present invention relates to a lever-type
connector and to a method of assembling it.

[0002] A conventional lever-type connector is dis-
closed in Japanese Unexamined Patent Publication No.
2008-130244. This includes a pair of male and female
connector housings connectable to each other and a le-
verrotatably supported on the female connector housing.
A moving plate to be pushed by the female connector
housing in the process of connecting the two connector
housings is assembled into the male connector housing.
A divided cam pin is formed to project from the moving
plate and another divided pin is formed to project from
the female connector housing. Further, a cam groove is
formed to extend in the lever.

[0003] In the process of connecting the two connector
housings, the both divided cam pins are united with each
other, thereby forming a cylindrical cam pin, and this cam
pin slides along a groove surface of the cam groove to
effect cam action as the lever is rotated, whereby a con-
necting operation of the two connector housings pro-
ceeds.

[0004] In a multi-pole connector as described above,
a large load is applied to a cam pin from a lever in a
connection process since a multitude of terminal fittings
have to be connected at a time. Thus, it is required to
increase the strength of the cam pin. However, if the di-
ameter of the cam pin is simply increased on the whole,
the width of a cam groove for receiving this cam pin is
alsoincreased. This leads to the enlargement of the lever
and consequently the enlargement of the connector.
[0005] The present invention was completed in view
of the above situation and an object thereof is to increase
the strength of a cam pin without enlarging a connector.
[0006] This object is solved according to the invention
by the features of the independent claims. Particular em-
bodiments of the invention are subject of the dependent
claims.

[0007] According to the invention, there is provided a
lever-type connector, comprising a lever which is formed
with an extending cam groove; a first connector housing
onwhich the leveris displaceably or movably (particularly
rotatably or pivotably) supported; and a second connec-
tor housing which is connectable to the first connector
housing and from which a cam pin projects; the cam pin
being inserted into the cam groove and, in that state, the
lever being displaced or moved (particularly rotated or
pivoted), whereby the cam pin substantially slides along
a groove surface of the cam groove to effect cam action
and an operation of connecting the first and second con-
nector housings proceeds, wherein a part of the cam pin
to be inserted into the cam groove is long in an extending
direction of the cam groove and short in a groove width
direction perpendicular to the extending direction of the
cam groove.

[0008] Since the part of the cam pin to be inserted into
the cam groove is long in the extending direction of the
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cam groove and short in the groove width direction per-
pendicular to the extending direction of the cam groove,
the strength of the cam pin is ensured to be high by thick-
ening parts long in the extending direction of the cam
groove and an increase in the width of the cam groove
is prevented by inserting the parts short in the groove
width direction of the cam groove into the cam groove.
Thus, the strength of the cam pin can be increased with-
out enlarging the connector.

[0009] According to a particular embodiment, the part
of the cam pin to be inserted into the cam groove is in
the form of a solid cylinder.

[0010] Since the part of the cam pin to be inserted into
the cam groove is in the form of a solid cylinder, the
strength of the cam pin is further increased.

[0011] Particularly, the part of the cam pin to be insert-
ed into the cam groove is formed with at least one hol-
lowed portion.

[0012] Since the part of the cam pin to be inserted into
the cam groove is formed with the hollowed portion, for-
mation of sinks can be prevented and shape accuracy
of the cam pin can be improved.

[0013] Further particularly, the part of the cam pin to
be inserted into the cam groove has an oval outer shape
long in the extending direction of the cam groove.
[0014] Since the part of the cam pin to be inserted into
the cam groove has the oval outer shape long in the ex-
tending direction of the cam groove, curved surfaces of
the cam pin and the cam groove slide along each other,
wherefore sliding stability is excellent.

[0015] Further particularly, the part of the cam pin to
be inserted into the cam groove has a polygonal outer
shape long in the extending direction of the cam groove.
[0016] Since the part of the cam pin to be inserted into
the cam groove has the polygonal outer shape long in
the extending direction of the cam groove, the strength
of the cam pin is further increased by thickened angular
parts.

[0017] Further particularly, the cam pin comprises at
least one projecting piece projecting radially outwardly
from a projecting end of the part of the cam pin to be
inserted into the cam groove.

[0018] Further particularly, a dimension of the part of
the cam pin to be inserted into the cam groove in ashorter
side direction corresponds to the width of the cam groove.
[0019] Further particularly, the part of the cam pin to
be inserted into the cam groove is formed to have sub-
stantially the same configuration over the entire height.
[0020] According to another aspect of the invention,
there is further provided a method of assembling a lever-
type connector, in particular according the above aspect
of the invention or a particular embodiment thereof, com-
prising the following steps: displaceably or movably
mounting a lever formed with at least one extending cam
groove on a first connector housing; and connecting a
second connector housing from which at least one cam
pin projects to the first connector housing such that the
cam pin is at least partly inserted into the cam groove
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and, in that state, displacing the lever, whereby the cam
pin slides along a groove surface of the cam groove to
effect cam action and an operation of connecting the first
and second connector housings proceeds, wherein a part
of the cam pin inserted into the cam groove is configured
such as to be long in an extending direction of the cam
groove and short in a groove width direction perpendic-
ular to the extending direction of the cam groove.
[0021] These and other objects, features and advan-
tages of the present invention will become more apparent
upon reading of the following detailed description of pre-
ferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may be
combined to additional embodiments.

FIG. 1 is a plan view of a lever-type connector ac-
cording to a firstembodiment of the present invention
before connection,

FIG.2isaplanview ofthe lever-type connector when
the connection is started,

FIG. 3is a plan view of the lever-type connector dur-
ing the connection,

FIG.4isaplanview ofthe lever-type connector when
the connection is completed,

FIG. 5 is an enlarged plan view showing a cam pin
in a lever-type connector according to a second em-
bodiment,

FIG. 6 is an enlarged section of a pin main body of
a cam pin in a lever-type connector according to a
third embodiment,

FIG. 7 is an enlarged section of a pin main body of
a cam pin in a lever-type connector according to a
fourth embodiment,

FIG. 8 is an enlarged section of a pin main body of
a cam pin in a lever-type connector according to a
fifth embodiment,

FIG. 9 is an enlarged section of a pin main body of
a cam pin in a lever-type connector according to a
sixth embodiment, and

FIG. 10 is an enlarged section of a pin main body of
a cam pin in a lever-type connector according to a
seventh embodiment.

<First Embodiment>

[0022] A first particular embodiment of the present in-
vention is described with reference to FIGS. 1 to 4. A
lever-type connector 10 according to this embodiment
includes firstand second connector housings 20, 40 con-
nectable to each other along a connecting direction CD
and a lever 60 to be displaceably (particularly rotatably
or pivotably) mounted on the first connector housing 20.
[0023] The first connector housing 20 is made e.g. of
synthetic resin and, as shown in FIG. 1, includes a hous-
ing main body 21 (particularly substantially in the form of
a rectangular block long in a width direction) and a (par-
ticularly substantially cap-shaped) wire cover 22 to be
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mounted on (particularly a rear end part of) the housing
main body 21. One or more, particularly a plurality of
unillustrated female terminal fittings are to be at least
partly accommodated in the housing main body 21 and
connected to one or more respective end portions of un-
illustrated wires. Each wire is to be pulled out from the
rear surface of the housing main body 21, at least partly
accommodated in a bent state in the wire cover 22 and
drawn out to the outside through an opening at one width-
wise side of the wire cover 22. One or more, particularly
a pair of supporting shafts 23 are formed to project from
one or more widthwise intermediate parts of one or more
side surfaces of the housing main body 21, particularly
from substantially widthwise central parts of both side
surfaces of the housing main body 21. The (both) sup-
porting shaft(s) 23 particularly has/have a substantially
cylindrical shape and form rotary shafts for the lever 60.
[0024] The lever 60 (as a particular movable member)
is made e.g. of synthetic resin and/or particularly sub-
stantially gate-shaped and includes an operating portion
61 and one or more, particularly a pair of arm portions
62 particularly projecting substantially in parallel from
both ends of the operating portion 61. The lever 60 par-
ticularly is to be mounted from behind to straddle the first
connector housing 20 and the both arm portions 62 are
arranged at the outer sides of the both side surfaces of
the housing main body 21 when the lever 60 is mounted.
One or more, particularly a pair of cam grooves 63 ex-
tending in a curved manner in a specified (predetermined
or predeterminable) direction ED and one or more (par-
ticularly substantially circular) bearing holes 64 are
formed to penetrate through the (both) arm portion(s) 62.
The supporting shaft(s) 23 is/are to be at least partly fitted
and inserted into the bearing hole(s) 64 of the (particularly
both) arm portion(s) 62. Such a lever 60 is displaceable
(particularly rotatable or pivotable) about the supporting
shaft(s) 23 between an initial position IP where the op-
erating portion 61 particularly is located on the other
widthwise side of the first connector housing 20 and a
connection position CP where the operating portion 61
particularly is located at one widthwise side of the first
connector housing 20. Note that the (both) arm portion
(s) 62 is/are (each) formed with an introducing groove 65
communicating with the entrance of the cam groove 63,
and the introducing groove(s) 65 is/are arranged to sub-
stantially face forward at the initial position IP.

[0025] The second connector housing 40 is made e.g.
of synthetic resin and, as shown in FIG. 1, includes a
receptacle 41 particularly substantially in the form of a
rectangular tube long in the width direction. One or more,
particularly a plurality of unillustrated male terminal fit-
tings are arranged to project into the receptacle 41. The
(particularly each) male terminal fitting is to be electrically
conductively connected to the corresponding female ter-
minal fitting as the first and second connector housings
20, 40 are connected.

[0026] One or more, particularly a pair of cam pins 43
engageable with the one or more respective cam grooves



5 EP 2 557 638 A1 6

63 by being inserted thereinto are formed to project in a
widthwise intermediate part (particularly substantially in
a widthwise central part) of the receptacle 41. As shown
in FIG. 1, the cam pin 43 is composed of or comprises a
solid and substantially cylindrical pin main body 45 and
one or more, particularly a pair of projecting pieces 46
projecting radially outwardly from (particularly substan-
tially opposite radial ends of) the projecting end of the
pin main body 45. Specifically, the pin main body 45 sub-
stantially has an oval cross-section, specifically an ellip-
tical cross-section and/or is formed to have substantially
the same diameter over the entire height. Specifically,
the pin main body 45 has an elliptical outer shape long
in the width direction (direction perpendicular to the con-
necting direction CD) and short in forward and backward
directions (directions along the connecting direction CD).
A dimension of the pin main body 45 in a shorter side
direction corresponds to the width of the cam groove 63.
Further, the (particularly both) projecting piece(s) 46 par-
ticularly is/are in the form of rectangular plate(s) and/or
project(s) from the (particularly both) end(s) of the pin
main body 45 in the shorter-side direction. The (both)
projecting pieces 46 can slide along front and rear groove
edge part(s) of the cam groove 63 on the outer side sur-
face of (each of) the both arm portion(s) 63 in the process
of displacing (rotating) the lever 60.

[0027] The lever-type connector 10 according to this
embodiment is structured as described above. Next, an
operation of connecting the first and second connector
housings 20, 40 is described.

[0028] First, the lever 60 is held or positioned at the
initial position IP and, in that state, the housing main body
21 of the first connector housing 20 is at least partly in-
serted into the receptacle 41 of the second connector
housing 40 as shown in FIG. 2. Then, the pin main body/
bodies 45 of the cam pin(s) 43 is/are introduced into the
introducing groove(s) 65 and further inserted into the en-
trance(s) of the cam groove(s) 63. At this time, the pin
main body/bodies 45 particularly is/are arranged such
that a longer-side direction thereof substantially is
aligned with an extending direction ED of the cam
grooves 63 and/or the shorter-side direction thereof par-
ticularly substantially is aligned with a direction perpen-
dicular to the extending direction ED of the cam grooves
63, i.e. a groove width direction.

[0029] Subsequently, as shown in FIGS. 2 and 3, the
lever 60 is displaced (particularly rotated or pivoted) to-
ward the connection position CP particularly by holding
the operating portion 61. Then, the outer peripheral sur-
face(s) of the pin main body/bodies 45, specifically, the
outer surface(s) at the (both) end(s) of the outer periph-
eral surface(s) of the pin main body/bodies 45 in the
shorter-side direction slide along the groove surface(s)
of the cam groove(s) 63 and cam action works between
the lever 60 and the second connector housing 40. By
this, the housing main body 21 is fitted into the receptacle
41 with a small connecting force or its insertion is assist-
ed. As the connecting operation further proceeds and the
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lever 60 is displaced (rotated or pivoted) to the connection
position CP as shown in FIG. 4, the operating portion 61
particularly comes into contact with the rear end part of
the wire cover 22 to be locked and the pin main body/
bodies 45 reach(es) the back end(s) of the cam groove
(s) 63 and stop(s). Note that, while the lever 60 is moving
from the initial position IP to the connection position CP
during the connecting operation and when the lever 60
reaches the connection position CP, the longer-side di-
rection of the pin main body/bodies 45 particularly sub-
stantially is aligned in the extending direction ED of the
cam grooves 63, the shorter-side direction thereof par-
ticularly substantially is aligned with the groove width di-
rection of the cam grooves 63 and/or the outer surface
(s) of the pin main body/bodies 45 at the (both) end(s) in
the shorter-side direction slide in contact or held in con-
tact with the groove surface(s) of the cam groove(s) 63
as when the lever 60 is located at the initial position IP.
[0030] As described above, according to this embodi-
ment, the pin main body/bodies 45 that is/are part(s) of
the cam pin(s) 43 to be inserted into the cam groove(s)
63 is/are formed to substantially be long in the extending
direction ED of the cam groove(s) 63 and short in the
groove width direction (direction perpendicular to the ex-
tending direction ED of the cam groove(s) 63). Thus, the
strength of the cam pin(s) 43 is ensured to be high by
thickening the part(s) long in the extending direction ED
of the cam groove(s) 63 and an increase in the width of
the cam groove(s) 63 is prevented by inserting the part
(s) short in the groove width direction of the cam groove
(s) 63 into the cam groove(s) 63. Thus, according to this
embodiment, the strength of the cam pin(s) 43 can be
increased without enlarging the connector. Further, since
the pin main body/bodies 45 particularly substantially
is/are in the form of solid cylinder(s), the strength of the
cam pin(s) 43 is further increased.

[0031] Further, since the pin main body/bodies 45 par-
ticularly has/have the oval outer shape long in the ex-
tending direction ED of the cam grooves 63, the curved
surfaces of the cam pins 43 and the cam grooves 63 slide
along each other, wherefore sliding stability is excellent.
[0032] Accordingly, to increase the strength of a cam
pin without enlarging a connector, one or more cam pins
of a second connector housing 40 are at least partly in-
serted into one or more respective cam grooves 63 of a
lever 60 and, in that state, the lever 60 is displaced (par-
ticularly rotated or pivoted), whereby the cam pin(s) slide
(s) along groove surface(s) of the cam groove(s) 63 to
effect cam action and an operation of first and second
connector housings 20, 40 proceeds. Part(s) of the cam
pin(s) to be inserted into the cam groove(s) 63 is/are long
in an extending direction ED of the cam groove(s) 63 and
short in a groove width direction perpendicular to the ex-
tending direction ED of the cam groove(s) 63.

<Second Embodiment>

[0033] FIG. 5 shows a second particular embodiment
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of the present invention. In the second embodiment, a
projecting piece 46A of a cam pin 43A differs from the
first embodiment. The other configuration is similar or
substantially the same as in the first embodiment and not
repeatedly described. The projecting piece 46A projects
from the projecting end of a pin main body 45 over at
least partof the circumference, particularly over the entire
circumference. The projecting piece 46A particularly has
an elliptical outer shape concentric with the pin main body
45.

<Third Embodiment>

[0034] FIG. 6 shows a third particular embodiment of
the presentinvention. Inthe third embodiment, a pin main
body 45B of a cam pin 43B differs from the first embod-
iment. The other configuration is similar or substantially
the same as in the first embodiment and not repeatedly
described. The pin main body 45B has an angular circular
outer shape which particularly substantially has an oval
cross-section, although not an elliptical cross-section,
and is long in a width direction and short in forward and
backward directions. The outer peripheral surface of the
pin main body 45B particularly includes a pair of facing
sides 47 substantially parallel to each other along the
width direction.

<Fourth Embodiment>

[0035] FIG. 7 shows a fourth particular embodiment of
the present invention. In the fourth embodiment, a pin
main body 45C of a cam pin 43C differs from the first
embodiment. The other configuration is similar or sub-
stantially the same as in the first embodiment and not
repeatedly described. The pin main body 45C is formed
with a hollowed portion 44 hollowed particularly over the
substantially entire height. The hollowed portion 44 sub-
stantially extends in forward and backward directions in
a widthwise central part of the pin main body 45C and
has open front and rear ends. By forming the hollowed
portion 44, formation of sinks can be prevented and
shape accuracy of the cam pin 43C can be improved.

<Fifth Embodiment>

[0036] FIG. 8 shows a fifth particular embodiment of
the present invention. In the fifth embodiment, a pin main
body 45D of a cam pin 43D differs from the first embod-
iment. The other configuration is similar or substantially
the same as in the first embodiment and not repeatedly
described. Similarly to the fourth embodiment, the pin
main body 45D is formed with hollowed portions 44D
hollowed over the entire height. These hollowed portions
44D are paired at opposite sides of a widthwise central
part of the pin main body 45D and each in the form of an
opening having a semi-circular cross-section.
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<Sixth Embodiment>

[0037] FIG. 9 shows a sixth particular embodiment of
the presentinvention. In the sixthembodiment, a pin main
body 45E of a cam pin 43E differs from the first embod-
iment. The other configuration is similar or substantially
the same as in the first embodiment and not repeatedly
described. Similarly to the fourth and fifth embodiments,
the pin main body 45E is formed with one or more hol-
lowed portions 44E particularly hollowed over the sub-
stantially entire height. The hollowed portions 44E par-
ticularly are paired at substantially opposite sides of a
widthwise central part of the pin main body 45E and/or
at substantially opposite sides of a central part thereof in
forward and backward directions and/or particularly each
in the form of an opening having a quarter-circular cross-
section.

<Seventh Embodiment>

[0038] FIG. 10shows aseventh particularembodiment
of the present invention. In the seventh embodiment, a
pin main body 45F of a cam pin 43F differs from the first
embodiment. The other configuration is similar or sub-
stantially the same as in the first embodiment and not
repeatedly described. The pin main body 45F particularly
has a polygonal cross-section, specifically an octagonal
cross-section and/or has substantially the same diameter
over the entire height. Specifically, the pin main body 45F
is defined by first facing sides 42 substantially parallel to
each other along the width direction, second facing sides
48 substantially parallel to each other along forward and
backward directions and four oblique sides 49 connecting
both front and rear ends of the second facing sides 48
and both widthwise ends of the first facing sides 42 and
extending obliquely straight. The first facing sides 42 are
longer than the second facing sides 48 and the pin main
body 45F is long in the width direction as a whole. Since
the pin main body 45F has the polygonal outer shape
according to the seventh embodiment, the strength of
the cam pin 43F is furtherincreased by thickened angular
parts.

<Other Embodiments>

[0039] The presentinvention is notlimited to the above
described and illustrated embodiments. For example, the
following embodiments are also included in the technical
scope of the present invention.

(1) The projecting piece(s) may be omitted.

(2) The pin main body of the seventh embodiment
may have a polygonal cross-section other than the
octagonal cross-section.

(3) A pin main body having a polygonal cross-section
as in the seventh embodiment may be formed with
hollowed portion(s).

(4) The lever may be formed of a single plate which
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is flat as a whole.

Reference Numerals

[0040]

10 ... lever-type connector

20 ... first connector housing

21 ... housing main body

40 ... second connector housing

41 ... receptacle

43, 43A, 43B, 43C, 43D, 43E, 43F ... cam pin
44, 44D, 44E ... hollowed portion

45, 45B, 45C, 45D, 45E, 45F ... pin main body (part
of cam pin to be inserted into cam groove)
46 ... projecting piece

60 ... lever

62 ... arm portion

63 ... cam groove

Claims

1.

A lever-type connector (10), comprising:

a lever (60) which is formed with at least one
extending cam groove (63);

a first connector housing (20) on or in which the
lever (60) is displaceably supported; and

a second connector housing (40) which is con-
nectable to the first connector housing (20) and
from which at least one cam pin (43; 43A; 43B;
43C; 43D; 43E; 43F) projects;

the cam pin (43; 43A; 43B; 43C; 43D; 43E; 43F)
being at least partly inserted into the cam groove
(63) and, in that state, the lever (60) being dis-
placed, whereby the cam pin (43; 43A; 43B;
43C; 43D; 43E; 43F) slides along a groove sur-
face of the cam groove (63) to effect cam action
and an operation of connecting the firstand sec-
ond connector housings (20, 40) proceeds,
wherein a part (45; 45B; 45C; 45D; 45E; 45F)
of the cam pin (43; 43A; 43B; 43C; 43D; 43E;
43F) to be inserted into the cam groove (63) is
long in an extending direction (ED) of the cam
groove (63) and short in a groove width direction
perpendicular to the extending direction (ED) of
the cam groove (63).

2. Alever-type connector according to claim 1, wherein

the part (45) of the cam pin (43) to be inserted into
the cam groove (63) is in the form of a solid cylinder.

A lever-type connector according to claim 1, wherein
the part (45C; 45D; 45E) of the cam pin (43C; 43D;
43E) to be inserted into the cam groove (63) is
formed with at least one hollowed portion.
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4.

A lever-type connector according to any one of the
preceding claims, wherein the part (45; 45B; 45C;
45D; 45E) of the cam pin (43; 43A; 43B; 43C; 43D;
43E) to be inserted into the cam groove (63) has an
oval outer shape long in the extending direction (ED)
of the cam groove (63).

A lever-type connector according to any one of
claims 1 to 3, wherein the part (45F) of the cam pin
(43F) to be inserted into the cam groove (63) has a
polygonal outer shape longinthe extending direction
(ED) of the cam groove (63).

A lever-type connector according to any one of the
preceding claims, wherein the cam pin (43) compris-
es at least one projecting piece (46) projecting radi-
ally outwardly from a projecting end of the part (45;
45B; 45C; 45D; 45E; 45F) of the cam pin (43; 43A;
43B;43C; 43D; 43E; 43F) to be inserted into the cam
groove (63).

A lever-type connector according to any one of the
preceding claims, wherein a dimension of the part
(45; 45B; 45C; 45D; 45E; 45F) of the cam pin (43;
43A; 43B; 43C; 43D; 43E; 43F) to be inserted into
the cam groove (63) in a shorter side direction cor-
responds to the width of the cam groove (63).

A lever-type connector according to any one of the
preceding claims, wherein the part (45; 45B; 45C;
45D; 45E; 45F) of the cam pin (43; 43A; 43B; 43C;
43D; 43E; 43F) to be inserted into the cam groove
(63) is formed to have substantially the same con-
figuration over the entire height.

A method of assembling a lever-type connector (10),
comprising the following steps:

displaceably mounting a lever (60) formed with
at least one extending cam groove (63) on a first
connector housing (20); and

connecting a second connector housing (40)
from which at least one cam pin (43; 43A; 43B;
43C; 43D; 43E; 43F) projects to the first connec-
tor housing (20) such that the cam pin (43; 43A;
43B; 43C; 43D; 43E; 43F) is at least partly in-
serted into the cam groove (63) and, in that state,
displacing the lever (60), whereby the cam pin
(43;43A;43B; 43C; 43D; 43E; 43F) slides along
a groove surface of the cam groove (63) to effect
cam action and an operation of connecting the
first and second connector housings (20, 40)
proceeds,

wherein a part (45; 45B; 45C; 45D; 45E; 45F)
of the cam pin (43; 43A; 43B; 43C; 43D; 43E;
43F) inserted into the cam groove (63) is con-
figured such as to be long in an extending direc-
tion (ED) of the cam groove (63) and short in a
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groove width direction perpendicular to the ex-
tending direction (ED) of the cam groove (63).
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