
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

33
7 

16
3

A
1

��&�����������
(11) EP 2 337 163 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
22.06.2011 Bulletin 2011/25

(21) Application number: 08877142.3

(22) Date of filing: 01.10.2008

(51) Int Cl.:
H01R 13/633 (2006.01) H01R 24/00 (2011.01)

(86) International application number: 
PCT/JP2008/067806

(87) International publication number: 
WO 2010/038283 (08.04.2010 Gazette 2010/14)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HR HU IE IS IT LI LT LU LV MC MT NL NO PL PT 
RO SE SI SK TR
Designated Extension States: 
AL BA MK RS

(71) Applicant: Fujitsu Limited
Kawasaki-shi, Kanagawa 211-8588 (JP)

(72) Inventor: KOSUGI, Naofumi
Kawasaki-shi
Kanagawa 211-8588 (JP)

(74) Representative: Stebbing, Timothy Charles
Haseltine Lake LLP 
Lincoln House, 5th Floor 
300 High Holborn
London WC1V 7JH (GB)

(54) CONNECTOR, ELECTRONIC APPARATUS, METHOD FOR REMOVING CONNECTOR

(57) A connecting unit includes a modular plug (10)
including a locking lever (11) on a first surface and a
connecting terminal (12) on a second surface opposing
the first surface or on a front surface; a socket including
a connecting terminal to be connected with the connect-
ing terminal (12) and a housing having a groove formed
in an inner wall along which the locking lever (11) slides
when the modular plug (10) is inserted; and an unlocking

mechanism (20) surrounding the modular plug (10) and
having an opening (21) in a surface opposing the first
surface of the modular plug (10). When the unlocking
mechanism (20) is moved in a direction opposite to the
insertion direction of the modular plug (10) while the mod-
ular plug (10) is in the socket, an end of the locking lever
(11) fits into the opening (21) and the locking lever (11)
is unlocked.
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Description

TECHNICAL FIELD

[0001] The embodiments discussed herein are related
to a connecting unit, an electronic device, and a connec-
tor unplugging method that make it easier to unplug a
LAN (Local Area Network) cable from a PCI (Peripheral
Component Interconnect) card.

BACKGROUND ART

[0002] PCI hot-swap cassettes (or cartridges) are be-
coming widely used as a hot-swapping technology for
PCI cards. With this technology, a PCI card is placed in
a PCI hot-swap cassette and the PCI hot-swap cassette
is mounted in a computer or an information processing
apparatus. As illustrated in FIG. 22(a), due to the config-
uration of the PCI hot-swap cassette, a front plate of the
PCI card is recessed from the surface of the computer.
[0003] The recess is generally very narrow as illustrat-
ed in FIG. 22(b) and it is difficult to unplug a LAN cable
connected to the PCI card with fingers. Therefore, to un-
plug the LAN cable for maintenance, it is necessary to
press down a release clip (or lever) for unlocking a LAN
connector of the LAN cable with a tool such as a flat-
head screwdriver.
[0004] FIG. 23 illustrates a related-art LAN cable con-
nected to a PCI card. As is apparent from FIG. 23, the
release clip is short and it is difficult to unlock the LAN
connector only with fingers.
[0005] Here, a related-art document discloses an ac-
tuator that makes it easier to put a plug in and out of a
socket. Another related-art document discloses a mod-
ular plug having a lever for unlocking the modular plug
to pull out the modular plug from a connector. The dis-
closed technology makes it easier to pull out the modular
plug from the connector and also makes it possible to
reduce the size and thickness of the connector.
[0006] Another related-art document discloses a con-
nector with an attaching/detaching mechanism that
makes it possible to reduce the size of the connector and
to improve the reliability and operability of the connector.
Still another related-art document discloses a plug con-
necting part including a sliding sleeve that is operated to
move a locking part to an unlock position to unlock the
plug connecting part.

[Patent document 1] Japanese Laid-Open Patent
Publication No. 2006-134858
[Patent document 2] Japanese Laid-Open Patent
Publication No. 2008-10210
[Patent document 3] Japanese Laid-Open Patent
Publication No. 2005-235545
[Patent document 4] Japanese Laid-Open Publica-
tion No. 2006-526262

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY INVENTION

[0007] However, using a tool such as a flat-head
screwdriver to unlock a LAN connector is bothersome
and if the user drops such a tool, it may damage an ap-
paratus. Also, if a LAN cable is connected to the back
side of a computer and the back side of the computer
faces a wall of a machine room, it may be necessary to
physically move the computer away from the wall.
[0008] Further, when multiple PCI cards are placed in
a PCI hot-swap cassette and multiple cables are plugged
into the PCI cards, it is difficult to unplug a particular one
of the cables with fingers.
[0009] Accordingly, it is an object in one aspect of the
embodiments to provide a connecting unit, an electronic
device, and a connector unplugging method that make
it easier to unlock a LAN connector even when a PCI
card is located in a recess at the back of a computer or
when multiple LAN cables are densely connected to a
computer.

MEANS FOR SOLVING PROBLEM

[0010] According to an aspect of the invention, there
is provided a connecting unit that includes a connector
protrusion including a locking lever provided on a first
surface and a first connecting terminal provided on a sec-
ond surface opposing the first surface or on a front sur-
face; a connector socket including a second connecting
terminal to be connected with the first connecting terminal
and a housing having a groove formed in an inner wall
so that the locking lever is pressed down and slides along
the groove when the connector protrusion is inserted into
the connector socket; and a connector frame surrounding
the connector protrusion and having an opening in a sur-
face opposing the first surface of the connector protru-
sion. The connector frame is configured such that when
the connector frame is moved in a direction opposite to
the direction where the connector protrusion is inserted
while the connector protrusion is in the connector socket,
an end of the locking lever fits into the opening and the
locking lever is unlocked.
[0011] According to another aspect of the invention,
there is provided an electronic device including a con-
nector socket into which a connector protrusion is to be
inserted. The connector protrusion is surrounded by a
connector frame and includes a locking lever provided
on a first surface and a first connecting terminal provided
on a second surface opposing the first surface or on a
front surface. The connector socket includes a second
connecting terminal to be connected with the first con-
necting terminal and a housing having a groove formed
in an inner wall so that the locking lever is pressed down
and slides along the groove when the connector protru-
sion is inserted into the connector socket. The connector
frame has an opening in a surface opposing the first sur-
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face of the connector protrusion and is configured such
that when the connector frame is moved in a direction
opposite to the direction where the connector protrusion
is inserted while the connector protrusion is in the con-
nector socket, an end of the locking lever fits into the
opening and the locking lever is unlocked.
[0012] According to another aspect of the invention,
there is provided a method of unplugging a connector
protrusion of a connecting unit from a connector socket
of the connecting unit. The connector protrusion includes
a locking lever provided on a first surface and a first con-
necting terminal provided on a second surface opposing
the first surface or on a front surface. The connector sock-
et includes a second connecting terminal to be connected
with the first connecting terminal and a housing having
a groove formed in an inner wall so that the locking lever
is pressed down and slides along the groove when the
connector protrusion is inserted into the connector sock-
et. The connecting unit further includes a connector
frame surrounding the connector protrusion and having
an opening in a surface opposing the first surface of the
connector protrusion. The method includes fitting an end
of the locking lever into the opening of the connector
frame while the connector protrusion is in the connector
socket; and moving the connector frame in a direction
opposite to a direction where the connector protrusion is
inserted into the connector socket to unlock the locking
lever.
[0013] According to another aspect of the invention,
there is provided a connecting unit that includes a con-
nector protrusion including a locking lever provided on a
first surface and a first connecting terminal provided on
a second surface opposing the first surface or on a front
surface; a connector socket including a second connect-
ing terminal to be connected with the first connecting ter-
minal and a housing having a groove formed in an inner
wall so that the locking lever is pressed down and slides
along the groove when the connector protrusion is insert-
ed into the connector socket; and a connector frame sur-
rounding the connector protrusion. The connector frame
is configured such that when the connector frame is
pressed in a direction where the connector protrusion is
inserted, an end of the locking lever slides into a space
surrounded by the connector frame and the locking lever
is unlocked.
[0014] According to another aspect of the invention,
there is provided an electronic device including a con-
nector socket into which a connector protrusion is to be
inserted. The connector protrusion is surrounded by a
connector frame and includes a locking lever provided
on a first surface and a first connecting terminal provided
on a second surface opposing the first surface or on a
front surface. The connector socket includes a second
connecting terminal to be connected with the first con-
necting terminal and a housing having a groove formed
in an inner wall so that the locking lever is pressed down
and slides along the groove when the connector protru-
sion is inserted into the connector socket. The connector

frame is configured such that when the connector frame
is pressed in a direction where the connector protrusion
is inserted, an end of the locking lever slides into a space
surrounded by the connector frame and the locking lever
is unlocked.
[0015] According to another aspect of the invention,
there is provided a method of unplugging a connector
protrusion of a connecting unit from a connector socket
of the connecting unit. The connector protrusion includes
a locking lever provided on a first surface and a first con-
necting terminal provided on a second surface opposing
the first surface or on a front surface. The connector sock-
et includes a second connecting terminal to be connected
with the first connecting terminal and a housing having
a groove formed in an inner wall so that the locking lever
is pressed down and slides along the groove when the
connector protrusion is inserted into the connector sock-
et. The connecting unit further includes a connector
frame surrounding the connector protrusion. The method
includes pressing the connector frame in a direction
where the connector protrusion is inserted; and thereby
causing an end of the locking lever to slide into a space
surrounded by the connector frame to unlock the locking
lever.

BRIEF DESCRIPTION OF DRAWINGS

[0016]

FIG. 1 is a perspective view of an exemplary modular
plug according to a first embodiment;
FIGs. 2(a) through 2(f) are drawings illustrating six
sides of an exemplary modular plug according to the
first embodiment;
FIG. 3 is a perspective view of an exemplary unlock-
ing mechanism according to the first embodiment;
FIGs. 4(a) through 4(f) are drawings illustrating six
sides of an exemplary unlocking mechanism accord-
ing to the first embodiment;
FIG. 5 is a perspective view of an exemplary LAN
connector according to the first embodiment;
FIGs. 6(a) through 6(f) are drawings illustrating six
sides of an exemplary LAN connector according to
the first embodiment;
FIGs. 7 (a) and 7(b) are a plan view and a front view
of an exemplary LAN board according to an embod-
iment;
FIG. 8 is a drawing used to describe an exemplary
method of unlocking a LAN connector according to
the first embodiment;
FIG. 9 is a perspective view of an exemplary modular
plug according to a second embodiment;
FIGs. 10(a) through 10(f) are drawings illustrating
six sides of an exemplary modular plug according to
the second embodiment;
FIG. 11 is a perspective view of an exemplary un-
locking mechanism according to the second embod-
iment;
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FIGs. 12(a) through 12(f) are drawings illustrating
six sides of an exemplary unlocking mechanism ac-
cording to the second embodiment;
FIG. 13 is a perspective view of an exemplary LAN
connector according to the second embodiment;
FIGs. 14(a) through 14(f) are drawings illustrating
six sides of an exemplary LAN connector according
to the second embodiment;
FIG. 15 is a drawing used to describe an exemplary
method of unlocking a LAN connector according to
the second embodiment;
FIG. 16 is a perspective view of an exemplary un-
locking mechanism according to a third embodiment;
FIGs. 17(a) through 17(f) are drawings illustrating
six sides of an exemplary unlocking mechanism ac-
cording to the third embodiment;
FIG. 18 is a perspective view of an exemplary LAN
connector according to the third embodiment;
FIGs. 19(a) through 19(c) are drawings (1) illustrat-
ing examples of a modular plug, an unlocking mech-
anism, and a LAN connector according to a fourth
embodiment;
FIGs. 20(a) through 20(c) are drawings (2) illustrat-
ing examples of a modular plug, an unlocking mech-
anism, and a LAN connector according to the fourth
embodiment;
FIGs. 21(a) through 21(c) are drawings (3) illustrat-
ing examples of a modular plug, an unlocking mech-
anism, and a LAN connector according to the fourth
embodiment;
FIGs. 22(a) and 22(b) are drawings (1) used to de-
scribe problems in a related-art LAN connector; and
FIG. 23 is a drawing (2) used to describe problems
in a related-art LAN connector.

BEST MODE FOR CARRYING OUT INVENTION

<FIRST EMBODIMENT>

[0017] A first embodiment of the present invention is
described below with reference to the accompanying
drawings. FIG. 1 is a perspective view of a modular plug
10 for a LAN cable according to the first embodiment.
FIGs. 2(a) through 2(f) are drawings illustrating six sides
of the modular plug 10. FIG. 2(a) is a left side view, FIG.
2(b) is a plan view, FIG. 2(c) is a right side view, FIG. 2
(d) is a bottom view, FIG. 2(e) is a front view, and FIG.
2(f) is a rear view of the modular plug 10. In FIGs. 1
through 2(f), the same reference number indicates the
same component.
[0018] The modular plug 10 (connector protrusion) in-
cludes a locking lever 11, connecting terminals 12 (first
connecting terminals), grooves 13, and dowel housings
14.
[0019] One end of the locking lever 11 is fixed to a
surface (first surface) of the modular plug 10. The other
end of the locking lever 11 is bent at an acute angle to
form a hook-like shape and a middle part of the locking

lever 11 is bent at an obtuse angle. Similar to a release
clip of a related-art LAN modular plug, the locking lever
11 has elasticity. When no force is applied to the locking
lever 11, the locking lever 11 is in a locking position where
the modular plug 10 engages (or is interlocked with) a
PCI card (hereafter called a LAN board). When a down-
ward force (toward the LAN cable) is applied to the middle
part of the locking lever 11, the modular plug 10 is un-
locked and released from the LAN board.
[0020] Like a related-art LAN modular plug, the con-
necting terminals 12 are connected with a twisted-pair
cable with 8 cores (4 pairs) and used for electric commu-
nications between the modular plug 10 and the LAN
board.
[0021] The grooves 13 are U-shaped grooves. Assum-
ing that a surface of the modular plug 10 where the con-
necting terminals 12 are arranged is the front surface,
the grooves 13 are formed in the right and left side sur-
faces of the modular plug 10. An unlocking mechanism
20 described later engages and slides along the grooves
13.
[0022] The dowel housings 14 are for housing dowels
22 of the unlocking mechanism 20 and have a cup shape
that fits a dorm shape of the dowels 22.
[0023] FIG. 3 is a perspective view of the unlocking
mechanism 20 according to the first embodiment. FIGs.
4(a) through 4(f) are drawings illustrating six sides of the
unlocking mechanism 20. FIG. 4(a) is a left side view,
FIG. 4(b) is a plan view, FIG. 4(c) is a right side view,
FIG. 4(d) is a bottom view, FIG. 4(e) is a front view, and
FIG. 4(f) is a rear view of the unlocking mechanism 20.
In FIGs. 3 through 4(f), the same reference number in-
dicates the same component.
[0024] The unlocking mechanism 20 (connector
frame) has a U-like shape surrounding the modular plug
10. The unlocking mechanism 20 includes an opening
21, the dowels 22, and engaging parts 23.
[0025] The opening 21 is formed in a surface of the
locking mechanism 20 that opposes the surface of the
modular plug 10 to which the locking lever 11 is fixed.
The hook-shaped end of the locking lever 11 is to fit into
the opening 21.
[0026] The engaging parts 23 engage the grooves 13
to allow the unlocking mechanism 20 to slide over the
modular plug 10. The engaging parts 13 are formed by
bending the ends of right-side and left-side walls of the
unlocking mechanism 20 inward at 90 degrees.
[0027] The dowels 22 limit the sliding movement of the
unlocking mechanism 20 with respect to the modular plug
10. The dowels 22 protrude from the engaging parts 23
and have a dorm shape. The dowels 22 fit in the dowel
housings 14 and thereby limit the sliding movement of
the unlocking mechanism 20.
[0028] FIG. 5 is a perspective view of a LAN connector
1 formed by fitting together the modular plug 10 and the
unlocking mechanism 20. FIGs. 6(a) through 6(f) are
drawings illustrating six sides of the LAN connector 1.
FIG. 6(a) is a left side view, FIG. 6(b) is a plan view, FIG.
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6(c) is a right side view, FIG. 6(d) is a bottom view, FIG.
6(e) is a front view, and FIG. 6(f) is a rear view of the
LAN connector 1. In FIGs. 5 through 6(f), the same ref-
erence number indicates the same component.
[0029] The modular plug 10 and the unlocking mech-
anism 20 are fitted together to form the LAN connector
1 by engaging the grooves 13 and the engaging parts 23
and inserting the hook-shaped end of the locking lever
11 into the opening 21.
[0030] FIGs. 7 (a) and 7(b) are a plan view and a front
view of a LAN board 101.
[0031] The LAN board 101 has a configuration similar
to that of a related-art LAN board. The LAN board 101
includes a housing 111 and connecting terminals 112 to
be connected with the connecting terminals 12 of the
modular plug 10. Grooves are formed in inner walls of
the housing 111. When the modular plug 10 is inserted
into the housing 111, the locking lever 11 is pressed down
and slides along the grooves. Like a related-art LAN
board, the LAN board 101 includes a communication con-
trol circuit board 120 for controlling LAN communications.
[0032] An exemplary method of unplugging the LAN
connector 1 from the LAN board 101 according to the
first embodiment is described below with reference to
FIG. 8. The method of plugging the LAN connector 1 into
the housing 111 of the LAN board 101 is similar to a
related-art method and therefore its descriptions are
omitted here.
[0033] The user holds the unlocking mechanism 20
and moves or slides the unlocking mechanism 20 in an
unplugging direction (the direction indicated by an arrow
"a" in FIG. 8) along the grooves 13 engaging the engaging
parts 23. As a result, the hook-shaped end of the locking
lever 11 fits into the opening 21. When the user moves
the unlocking mechanism 20 further in the unplugging
direction, the bent angle of the middle part of the locking
lever 11 becomes shallower (becomes more obtuse) and
the bending point of the middle part moves downward in
the direction indicated by an arrow a’ in FIG. 8.
[0034] As a result, the locking lever 11 or the LAN con-
nector 1 is unlocked. Thus, unlike a related-art configu-
ration where a release clip is pressed down with fingers
to unlock a LAN connector, the above configuration
makes it possible to unlock the LAN connector 1 by just
sliding the unlocking mechanism 20.
[0035] Accordingly, the above configuration makes it
possible to easily unplug a LAN connector from a LAN
board without using a tool even when the LAN connector
is located in a narrow recess.
[0036] Also, the dowel housings 14 and the dowels 22
function as a position fixing mechanism for keeping the
unlocking mechanism 20 in a fixed position. The position
fixing mechanism prevents the unlocking mechanism 20
from being unintentionally moved and thereby prevents
the LAN connector 1 from being accidentally unplugged.

<SECOND EMBODIMENT>

[0037] FIG. 9 is a perspective view of an exemplary
modular plug 10A according to a second embodiment.
FIGS. 10(a) through 10(f) are drawings illustrating six
sides of the modular plug 10A. FIG. 10(a) is a left side
view, FIG. 10 (b) is a plan view, FIG. 10 (c) is a right side
view, FIG. 10 (d) is a bottom view, FIG. 10 (e) is a front
view, and FIG. 10(f) is a rear view of the modular plug
10A. In FIGs. 9 through 10(f), the same reference number
indicates the same component.
[0038] The modular plug 10A (connector protrusion)
includes a locking lever 11A, connecting terminals 12
(first connecting terminals), grooves 13, and dowel hous-
ings 14. The connecting terminals 12, the grooves 13,
and the dowel housings 14 have substantially the same
configurations and functions as those of the first embod-
iment and their descriptions are omitted here.
[0039] One end of the locking lever 11A is fixed to a
surface (first surface) of the modular plug 10A and a mid-
dle part of the locking lever 11A is bent at an obtuse
angle. The other end of the locking lever 11A is a free
end that is positioned near the surface of the modular
plug 10A or in contact with the surface of the modular
plug 10A.
[0040] Similar to a release clip of a related-art LAN
modular plug, the locking lever 11A has elasticity. When
no force is applied to the locking lever 11A, the locking
lever 11A is in a locking position where the modular plug
10A engages (or is interlocked with) a LAN board (e.g.,
the LAN board 101 of FIG. 7). When a downward force
is applied to the middle part of the locking lever 11A, the
modular plug 10A is unlocked and released from the LAN
board.
[0041] FIG. 11 is a perspective view of an unlocking
mechanism 20A according to the second embodiment.
FIGs. 12(a) through 12(f) are drawings illustrating six
sides of the unlocking mechanism 20A. FIG. 12(a) is a
left side view, FIG. 12(b) is a plan view, FIG. 12(c) is a
right side view, FIG. 12(d) is a bottom view, FIG. 12(e)
is a front view, and FIG. 12(f) is a rear view of the un-
locking mechanism 20A. In FIGS. 11 through 12(f), the
same reference number indicates the same component.
[0042] Similar to the unlocking mechanism 20 of the
first embodiment, the unlocking mechanism 20A (con-
nector frame) has a U-shape surrounding the modular
plug 10A. The unlocking mechanism 20A includes dow-
els 22, engaging parts 23, and a locking-lever sliding part
24.
[0043] The locking-lever sliding part 24 assists a part
of the locking lever 11A including at least the free end to
slide into a space between the LAN cable and the un-
locking mechanism 20A (or a space surrounded by the
unlocking mechanism 20A) when the LAN cable is un-
plugged from the LAN board.
[0044] The locking lever sliding part 24 is formed in an
inner wall of the unlocking mechanism 20A that faces the
surface of the modular plug 10A to which the locking lever
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11A is fixed. In other words, the locking-lever sliding part
24 is a recess through which the locking lever 11A slides
into the unlocking mechanism 20A and is a part of a wall
of the unlocking mechanism 20A having a thickness that
is less than the thickness of other walls. The locking-lever
sliding part 24 increases the gap between the unlocking
mechanism 20A and the LAN cable and makes it easier
for the free end of the locking lever 11A to slide into the
unlocking mechanism 20A.
[0045] The dowels 22 and the engaging parts 23 have
substantially the same configurations and functions as
those of the first embodiment and therefore their descrip-
tions are omitted here.
[0046] FIG. 13 is a perspective view of a LAN connec-
tor 1A formed by fitting together the modular plug 10A
and the unlocking mechanism 20A. FIGs. 14(a) through
14(f) are drawings illustrating six sides of the LAN con-
nector 1A. FIG. 14(a) is a left side view, FIG. 14(b) is a
plan view, FIG. 14(c) is a right side view, FIG. 14 (d) is
a bottom view, FIG. 14 (e) is a front view, and FIG. 14(f)
is a rear view of the LAN connector 1A. In FIGs. 13
through 14(f), the same reference number indicates the
same component.
[0047] The modular plug 10A and the unlocking mech-
anism 20A are fitted together to form the LAN connector
1A by engaging the grooves 13 and the engaging parts
23.
[0048] An exemplary method of unplugging the LAN
connector 1A from the LAN board (e.g., the LAN board
101 of FIG. 7) according to the second embodiment is
described below with reference to FIG. 15. The method
of plugging the LAN connector 1A into the housing 111
of the LAN board 101 is similar to a related-art method
and therefore its descriptions are omitted here.
[0049] The user holds the unlocking mechanism 20A
and moves or slides the unlocking mechanism 20A to-
ward the modular plug 10A (in the direction indicated by
an arrow "b" in FIG. 15) along the grooves 13 engaging
the engaging parts 23. As a result, the free end of the
locking lever 11A touches the locking-lever sliding part
24 of the unlocking mechanism 20A. When the unlocking
mechanism 20A is moved further in the direction "b", the
free end of the locking lever 11A slides into the space
between the LAN cable and the inner wall of the unlocking
mechanism 20A.
[0050] The inner wall of the unlocking mechanism 20A
presses the locking lever 11A in the direction "b" and
causes the locking lever 11A to slide further into the un-
locking mechanism 20A. As the locking lever 11A slides
into the unlocking mechanism 20A, the bent angle of the
middle part of the locking lever 11A becomes shallower
(becomes more obtuse) and the bending point of the mid-
dle part moves downward in the direction indicated by
an arrow b’ in FIG. 15.
[0051] As a result, the locking lever 11A or the LAN
connector 1A is unlocked. Thus, unlike a related-art con-
figuration where a release clip is pressed down with fin-
gers to unlock a LAN connector, the above configuration

makes it possible to unlock the LAN connector 1A by just
sliding the unlocking mechanism 20A. Accordingly, the
above configuration makes it possible to easily unplug a
LAN connector from a LAN board even when the LAN
connector is located in a narrow recess.

<THIRD EMBODIMENT>

[0052] The unlocking mechanism 20A of the second
embodiment may be normally separated from the mod-
ular plug 10A and attached to the modular plug 10A when
unplugging the LAN connector 1A from the LAN board.
With the configuration of the second embodiment, how-
ever, it is difficult to identify the position of the locking-
lever sliding part 24 from the outside of the unlocking
mechanism 20A when fitting together the unlocking
mechanism 20A and the modular plug 10A.
[0053] In a third embodiment, the shape of the locking-
lever sliding part 24 of the unlocking mechanism 20A is
changed to solve this problem. FIG. 16 is a perspective
view of an unlocking mechanism 20B according to the
third embodiment. FIGs. 17(a) through 17(f) are drawings
illustrating six sides of the unlocking mechanism 20B.
FIG. 17(a) is a left side view, FIG. 17(b) is a plan view,
FIG. 17(c) is a right side view, FIG. 17(d) is a bottom
view, FIG. 17 (e) is a front view, and FIG. 17(f) is a rear
view of the unlocking mechanism 20B. In FIGs. 16
through 17(f), the same reference number indicates the
same component.
[0054] The unlocking mechanism 20B includes dowels
22, engaging parts 23, and a locking-lever sliding part
24A. The dowels 22 and the engaging parts 23 have sub-
stantially the same configurations and functions as those
of the first and second embodiments and therefore their
descriptions are omitted here.
[0055] Different from the locking-lever sliding part 24
of the second embodiment, the locking-lever sliding part
24A is open to the outside via the upper surface of the
unlocking mechanism 20B so that the locking-lever slid-
ing part 24A can be identified from the outside of the
unlocking mechanism 20B.
[0056] FIG. 18 is a perspective view of a LAN connec-
tor 1B according to the third embodiment. The LAN con-
nector 1B includes the modular plug 10A of the second
embodiment and the unlocking mechanism 20B de-
scribed above. The method of unplugging the LAN con-
nector 1B is substantially the same as that of the second
embodiment and therefore its descriptions are omitted
here.

<FOURTH EMBODIMENT>

[0057] With the LAN connector 1 of the first embodi-
ment, one end of the locking lever 11 fits into the opening
21 of the unlocking mechanism 20 and the locking lever
11 and the unlocking mechanism 20 are thereby con-
nected to each other. When the unlocking mechanism
20 is moved in the unplugging direction, the locking lever
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11 is unlocked and the modular plug 10 is unplugged
from the LAN board.
[0058] This indicates that it is possible to unlock a lock-
ing lever by moving an unlocking mechanism as in the
first embodiment as long as the locking lever and the
unlocking mechanism are connected to each other. In a
fourth embodiment, other exemplary configurations for
connecting the unlocking mechanism and the locking le-
ver are described with reference to FIGs. 19(a) through
21(c).
[0059] A first exemplary configuration is described be-
low with reference to FIGs. 19(a) through 19(c). FIG. 19
(a) is a side view of a modular plug 10B, FIG. 19 (b) is a
plan view and a cross-sectional view of an unlocking
mechanism 20C, and FIG. 19(c) is a side view of a LAN
connector 1C formed by connecting the modular plug
10B and the unlocking mechanism 20C.
[0060] The modular plug 10B includes a locking lever
11C having a spherical end 61 (see FIG. 19(a)). The un-
locking mechanism 20C includes an end receiving part
62 on the upper surface which is to be fitted together with
the end 61 of the locking lever 11C (see FIG. 19(b)).
[0061] The modular plug 10B and the unlocking mech-
anism 20C are connected to each other by fitting the end
61 of the locking lever 11C into the end receiving part 62
of the unlocking mechanism 20C (see FIG. 19(c)). As in
the first embodiment, when the unlocking mechanism
20C is moved in an unplugging direction indicated by an
arrow "a" in FIG. 19(c), the LAN connector 1C is unlocked
and released from the LAN board.
[0062] A second exemplary configuration is described
below with reference to FIGs. 20(a) through 20 (c). FIG.
20 (a) is a plan view and a side view of a modular plug
10C, FIG. 20(b) is a side view of an unlocking mechanism
20D, and FIG. 20(c) is a side view of a LAN connector
1D formed by connecting the modular plug 10C and the
unlocking mechanism 20D.
[0063] The modular plug 10C includes a locking lever
11D. A hole 61A to be fitted together with a spherical
protrusion 62A is formed in one end of the locking lever
11D (see FIG. 20(a)). The unlocking mechanism 20D
includes the spherical protrusion 62A on the upper sur-
face which is fitted into the hole 61A of the locking lever
11D (see FIG. 20(b)).
[0064] The modular plug 10C and the unlocking mech-
anism 20D are connected to each other by fitting the
spherical protrusion 62A of the unlocking mechanism
20D into the hole 61A of the locking lever 11D (see FIG.
20(c)). As in the first embodiment, when the unlocking
mechanism 20D is moved in an unplugging direction in-
dicated by an arrow "a" in FIG. 20(c), the LAN connector
1D is unlocked and released from the LAN board.
[0065] A third exemplary configuration is described be-
low with reference to FIGs. 21(a) through 21(c). FIG. 21
(a) is a plan view and a side view of a modular plug 10D,
FIG. 21(b) is a side view of an unlocking mechanism 20E,
and FIG. 21(c) is a side view of a LAN connector 1E
formed by connecting the modular plug 10D and the un-

locking mechanism 20E.
[0066] The modular plug 10D includes a locking lever
11E having an end 61B that is bent to become orthogonal
to the upper surface of the modular plug 10D (see FIG.
21(a)). A hole 61A as shown in FIG. 20(a) is formed in
the end 61B. The unlocking mechanism 20E includes a
connecting part 62B including a spherical protrusion 62A
as shown in FIG. 20(b) and a trapezoidal support part
supporting the spherical protrusion 62A in a horizontal
position (see FIG. 21(b)).
[0067] The modular plug 10D and the unlocking mech-
anism 20E are connected to each other by fitting together
the end 61B of the locking lever 11D and the connecting
part 62B of the unlocking mechanism 20E (see FIG. 21
(c)). As in the first embodiment, when the unlocking
mechanism 20E is moved in an unplugging direction in-
dicated by an arrow "a" in FIG. 21(c), the LAN connector
1E is unlocked and released from the LAN board.
[0068] In the present application, a connecting unit
may indicate a combination of the LAN connector 1 of
the first embodiment, the housing 111, and the connect-
ing terminals 112, or a combination of the LAN connector
1A of the second embodiment, the housing 111, and the
connecting terminals 112.
[0069] Also, a connecting unit may indicate a combi-
nation of the LAN connector 1B of the third embodiment,
the housing 111, and the connecting terminals 112. Fur-
ther, a connecting unit may indicate a combination of the
LAN connector 1C, 1D, or 1E of the fourth embodiment,
the housing 111, and the connecting terminals 112.
[0070] In the present application, an electronic device
may indicate a combination of the LAN connector 1 of
the first embodiment, the housing 111, the connecting
terminals 112, and the communication control circuit
board 120, or a combination of the LAN connector 1A of
the second embodiment, the housing 111, the connecting
terminals 112, and the communication control circuit
board 120.
[0071] Also, an electronic device may indicate a com-
bination of the LAN connector 1B of the third embodi-
ment, the housing 111, the connecting terminals 112,
and the communication control circuit board 120. Further,
an electronic device may indicate a combination of the
LAN connector 1C, 1D, or 1E of the fourth embodiment,
the housing 111, the connecting terminals 112, and the
communication control circuit board 120.

INDUSTRIAL APPLICABILITY

[0072] As described above, an aspect of the embodi-
ments makes it possible to easily unplug a LAN connector
from a LAN board without using a tool even when the
LAN board is located in a recess, and thereby makes it
possible to improve the reliability of a LAN connector and
to reduce the workload.
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Claims

1. A connecting unit, comprising:

a connector protrusion including a locking lever
provided on a first surface and a first connecting
terminal provided on a second surface opposing
the first surface or on a front surface;
a connector socket including a second connect-
ing terminal to be connected with the first con-
necting terminal and a housing having a groove
formed in an inner wall so that the locking lever
is pressed down and slides along the groove
when the connector protrusion is inserted into
the connector socket; and
a connector frame that surrounds the connector
protrusion and has an opening in a surface op-
posing the first surface of the connector protru-
sion,
wherein the connector frame is configured such
that when the connector frame is moved in a
direction opposite to a direction where the con-
nector protrusion is inserted while the connector
protrusion is in the connector socket, an end of
the locking lever fits into the opening and the
locking lever is unlocked.

2. The connecting unit as claimed in claim 1,
wherein
the connector protrusion further includes a first
groove formed in a first side surface of the connector
protrusion and a second groove formed in a second
side surface opposing the first side surface; and
the connector frame further includes a first engaging
part configured to engage and slide along the first
groove and a second engaging part configured to
engage and slide along the second groove.

3. The connecting unit as claimed in claim 2, wherein
a cross section of the connector frame has a U-like
shape.

4. An electronic device, comprising:

a connector socket into which a connector pro-
trusion is to be inserted, the connector protru-
sion being surrounded by a connector frame and
including a locking lever provided on a first sur-
face and a first connecting terminal provided on
a second surface opposing the first surface or
on a front surface, wherein
the connector socket includes a second con-
necting terminal to be connected with the first
connecting terminal and a housing having a
groove formed in an inner wall so that the locking
lever is pressed down and slides along the
groove when the connector protrusion is insert-
ed into the connector socket; and

the connector frame has an opening in a surface
opposing the first surface of the connector pro-
trusion and is configured such that when the
connector frame is moved in a direction opposite
to a direction where the connector protrusion is
inserted while the connector protrusion is in the
connector socket, an end of the locking lever fits
into the opening and the locking lever is un-
locked.

5. The electronic device as claimed in claim 4, wherein
the connector protrusion further includes a first
groove formed in a first side surface of the connector
protrusion and a second groove formed in a second
side surface opposing the first side surface; and
the connector frame further includes a first engaging
part configured to engage and slide along the first
groove and a second engaging part configured to
engage and slide along the second groove.

6. The electronic device as claimed in claim 5, wherein
a cross section of the connector frame has a U-like
shape.

7. A method of unplugging a connector protrusion of a
connecting unit from a connector socket of the con-
necting unit, wherein
the connector protrusion includes a locking lever pro-
vided on a first surface and a first connecting terminal
provided on a second surface opposing the first sur-
face or on a front surface;
the connector socket includes a second connecting
terminal to be connected with the first connecting
terminal and a housing having a groove formed in
an inner wall so that the locking lever is pressed down
and slides along the groove when the connector pro-
trusion is inserted into the connector socket; and
the connecting unit further includes a connector
frame surrounding the connector protrusion and hav-
ing an opening in a surface opposing the first surface
of the connector protrusion, the method comprising:

fitting an end of the locking lever into the opening
of the connector frame while the connector pro-
trusion is in the connector socket; and
moving the connector frame in a direction oppo-
site to a direction where the connector protrusion
is inserted into the connector socket to unlock
the locking lever.

8. A connecting unit, comprising:

a connector protrusion including a locking lever
provided on a first surface and a first connecting
terminal provided on a second surface opposing
the first surface or on a front surface;
a connector socket including a second connect-
ing terminal to be connected with the first con-
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necting terminal and a housing having a groove
formed in an inner wall so that the locking lever
is pressed down and slides along the groove
when the connector protrusion is inserted into
the connector socket; and
a connector frame that surrounds the connector
protrusion,
wherein the connector frame is configured such
that when the connector frame is pressed in a
direction where the connector protrusion is in-
serted, an end of the locking lever slides into a
space surrounded by the connector frame and
the locking lever is unlocked.

9. The connecting unit as claimed in claim 8, wherein
the connector protrusion further includes a first
groove formed in a first side surface of the connector
protrusion and a second groove formed in a second
side surface opposing the first side surface; and
the connector frame further includes a first engaging
part configured to engage and slide along the first
groove and a second engaging part configured to
engage and slide along the second groove.

10. The connecting unit as claimed in claim 9, wherein
a cross section of the connector frame has a U-like
shape.

11. An electronic device, comprising:

a connector socket into which a connector pro-
trusion is to be inserted, the connector protru-
sion being surrounded by a connector frame and
including a locking lever provided on a first sur-
face and a first connecting terminal provided on
a second surface opposing the first surface or
on a front surface, wherein
the connector socket includes a second con-
necting terminal to be connected with the first
connecting terminal and a housing having a
groove formed in an inner wall so that the locking
lever is pressed down and slides along the
groove when the connector protrusion is insert-
ed into the connector socket; and
the connector frame is configured such that
when the connector frame is pressed in a direc-
tion where the connector protrusion is inserted,
an end of the locking lever slides into a space
surrounded by the connector frame and the lock-
ing lever is unlocked.

12. The electronic device as claimed in claim 11, wherein
the connector protrusion further includes a first
groove formed in a first side surface of the connector
protrusion and a second groove formed in a second
side surface opposing the first side surface; and
the connector frame further includes a first engaging
part configured to engage and slide along the first

groove and a second engaging part configured to
engage and slide along the second groove.

13. The electronic device as claimed in claim 12, wherein
a cross section of the connector frame has a U-like
shape.

14. A method of unplugging a connector protrusion of a
connecting unit from a connector socket of the con-
necting unit, wherein
the connector protrusion includes a locking lever pro-
vided on a first surface and a first connecting terminal
provided on a second surface opposing the first sur-
face or on a front surface;
the connector socket includes a second connecting
terminal to be connected with the first connecting
terminal and a housing having a groove formed in
an inner wall so that the locking lever is pressed down
and slides along the groove when the connector pro-
trusion is inserted into the connector socket; and
the connecting unit further includes a connector
frame surrounding the connector protrusion, the
method comprising:
pressing the connector frame in a direction where
the connector protrusion is inserted; and
thereby causing an end of the locking lever to slide
into a space surrounded by the connector frame to
unlock the locking lever.
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