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(57)  Arelease device (100) for detaching a male plug
ofacableline from afemale receptacle includes a holding
portion (110), an accommodating portion (120), a con-
necting portion (130) and an engaging portion (140). The
accommodating portion includes a first guiding part (121)
that is configured for alignment between the accommo-
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Release device and release system and outdoor unit thereof

dating portion and the male plug. The holding portion
(110) connects to the connecting portion (130) that con-
nects to the accommodating portion (120). The accom-
modating portion connects to the engaging portion (140),
which includes a concave area (141) that is configured
for engaging the male plug.
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Description
BACKGROUND
1. TECHNICAL FIELD

[0001] The present disclosure relates to a release de-
vice, a release system and an outdoor unit thereof, and
more particularly, to a release device, a release system
and an outdoor unit configured for detaching a male plug
of a cable line from a female receptacle.

2. BACKGROUND

[0002] The increased demand for high-speed commu-
nications has created an immediate need for broadband
access to the related network infrastructure. Wireless so-
lutions offer the benefit of ease of deployment without
the requirement of road excavation to lay fiber. Wireless
solutions are also less expensive compared to optical
fiber and hardwired solutions.

[0003] Many wireless systems are built using point-to-
point, point-to-multipoint, Local Multipoint Distribution
Services (LMDS) and mesh architectures. Each link end
contains an indoor unit (IDU) and an outdoor unit (ODU).
The indoor unit usually has a modem and a power supply.
The outdoor unit, which represents about 60% of the cost
of the link, typically contains a number of subassemblies,
such as a millimeter wave transmitter and receiver or an
integrated transceiver, a frequency source, such as a
frequency synthesizer circuit, a power supply, a control-
ler, and monitoring circuits. Thus, the ODU is sensitive
to water or humidity.

[0004] Currently, many ODUs are equipped with a wa-
terproof cable gland to avoid the entry of water into the
ODUs. As shown in FIG. 1, the cable gland 10 includes
a first hollow-cylindrical portion 11, a second hollow-cy-
lindrical portion 12, and a flange 13. Since the female
receptacle 14 is accommodated inside the second hol-
low-cylindrical portion 12, the male plug 15 has to pass
the first hollow-cylindrical portion 11 and the flange 13 to
engage with the female receptacle 14. The male plug 15
includes a spring latch 16 that is latched by the upper
portion 17 of the female receptacle 14 when the male
plug 15 connects to the female receptacle 14.

[0005] Although the female receptacle 14 for connect-
ing the cable line is required to be waterproof through
the cable gland 10 to avoid electrical shorting due to hu-
midity, it is difficult for a user to detach a male plug 15 of
the cable line from the female receptacle 14 surrounded
by the cable gland 10. To facilitate such detachment,
users often utilize a tool such as a flathead screwdriver
to press the spring latch 16 down so as to unlatch the
male plug 15. Although the flathead screwdriver is able
to unlatch the male plug 15, the darkness of the inside
cable gland 10 makes it difficult for the user to locate the
position of the spring latch 16.

[0006] In light of the abovementioned problems, a re-
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lease device for the outdoor unit is desired.
SUMMARY

[0007] The present disclosure provides a release de-
vice that is configured for detaching a male plug of a
cable line from a female receptacle. The release device
includes a holding portion, an accommodating portion, a
connecting portion and an engaging portion. The accom-
modating portion includes a first guiding part that is con-
figured for aligning the accommodating portion toward
the male plug. The connecting portion connects to the
holding portion and the accommodating portion. The en-
gaging portion connects to the accommodating portion
and includes a concave area that is configured for en-
gaging with the male plug.

[0008] The present disclosure further provides a re-
lease system that is configured for detaching a male plug
of a cable line from a female receptacle. The release
system includes a release device and a cable gland
where the female receptacle is accommodated. The ca-
ble gland includes a first hollow-cylindrical portion, a sec-
ond hollow-cylindrical portion and a flange, which con-
nects the first hollow-cylindrical portion and the second
hollow-cylindrical portion. In addition, the flange has a
supporting part. The release device includes a holding
portion, an accommodating portion, a connecting portion
and an engaging portion. The supporting part of the
flange is configured to support the accommodating por-
tion that includes a first guiding part configured for align-
ing the accommodating portion toward the male plug.
The connecting portion connects to the holding portion
and the accommodating portion that connects to the en-
gaging portion. The engaging portion includes a concave
area configured for engaging with the male plug inside
the cable gland.

[0009] The present disclosure further provides an out-
door unit that includes a housing, a printed circuit board,
afemale receptacle, a cable gland, and a release device.
The printed circuit board is disposed in the housing and
electrically connected with the female receptacle. The
cable gland includes a first hollow-cylindrical portion, a
second hollow-cylindrical portion and a flange, which
connects the first hollow-cylindrical portion and the sec-
ond hollow-cylindrical portion. The flange has a support-
ing part configured to connect with the release device.
The release device configured for detaching a male plug
of a cable line from the female receptacle includes a hold-
ing portion, an accommodating portion, a connecting por-
tion and an engaging portion. The supporting part of the
flange is configured to support the accommodating por-
tion that includes a first guiding part configured for align-
ing the accommodating portion toward the male plug.
The connecting portion connects to the holding portion
and the accommodating portion that connects to the en-
gaging portion. The engaging portion includes a concave
area configured for engaging with the male plug inside
the cable gland.
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[0010] The foregoing has outlined rather broadly the
features and technical benefits of the disclosure in order
that the detailed description of the disclosure that follows
may be better understood. Additional features and ben-
efits of the disclosure will be described hereinafter, and
form the subject of the claims of the disclosure. It should
be appreciated by those skilled in the art that the con-
ception and specific embodiment disclosed may be read-
ily utilized as a basis for modifying or designing other
structures or processes for carrying out the same pur-
poses of the disclosure. It should also be realized by
those skilled in the art that such equivalent constructions
do not depart from the spirit and scope of the disclosure
as set forth in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] A more complete understanding of the present
disclosure may be derived by referring to the detailed
description and claims when considered in connection
with the Figures, where like reference numbers refer to
similar elements throughout the Figures, and:

[0012] FIG. 1 is a schematic view of an assembly of a
cable gland, a male plug and female receptacle in ac-
cordance with a prior art;

[0013] FIG. 2 is a schematic view of a release device
in accordance with an embodiment of the present disclo-
sure;

[0014] FIG. 3 is another schematic view of a release
device of FIG. 2 in accordance with an embodiment of
the present disclosure;

[0015] FIG. 4 is a lateral view of a release device of
FIG. 2 in accordance with another embodiment of the
present disclosure;

[0016] FIG. 5isafrontview of a release device of FIG.
2 in accordance with another embodiment of the present
disclosure;

[0017] FIG. 6 is a schematic view of a cable gland in
accordance with another embodiment of the present dis-
closure;

[0018] FIG. 7 is a cross-sectional view of the cable
gland of FIG. 6 in accordance with another embodiment
of the present disclosure;

[0019] FIG. 8 is a front view of the cable gland of FIG.
6 in accordance with another embodiment of the present
disclosure;

[0020] FIG. 9 is a cross-sectional view of the cable
gland of FIG. 8 in accordance with another embodiment
of the present disclosure;

[0021] FIG. 10isacross-sectional view of anassembly
of a cable gland, a release device and protruding ribs in
accordance with another embodiment of the present dis-
closure;

[0022] FIG. 11 is a cross-sectional view of a release
system in accordance with another embodiment of the
present disclosure;

[0023] FIG. 12 is a cross-sectional view of a release
system and a waterproof cap in accordance with another
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embodiment of the present disclosure;

[0024] FIG. 13 is a cross-sectional view of a release
device of the release system pivoting to unlatch the male
plug in accordance with another embodiment of the
present disclosure; and

[0025] FIG. 14 is a cross-sectional view of an outdoor
unit in accordance with another embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0026] The following description of the disclosure ac-
companies drawings, which are incorporated in and con-
stitute a part of this specification, and illustrate embodi-
ments of the disclosure, but the disclosure is not limited
to the embodiments. In addition, the following embodi-
ments can be properly integrated to complete another
embodiment.

[0027] References to "one embodiment," "an embod-
iment," "exemplary embodiment," "other embodiments,"
"another embodiment," etc. indicate that the embodiment
(s) of the disclosure so described may include a particular
feature, structure, or characteristic, but not every embod-
iment necessarily includes the particular feature, struc-
ture, or characteristic. Further, repeated use of the
phrase "in the embodiment" does not necessarily refer
to the same embodiment, although it may.

[0028] The present disclosure is directed to a release
device and a release system thereof. In order to make
the present disclosure completely comprehensible, de-
tailed steps and structures are provided in the following
description. Obviously, implementation of the present
disclosure does not limit special details known by per-
sons skilled in the art. In addition, known structures and
steps are not described in detail, so as not to limit the
present disclosure unnecessarily. Preferred embodi-
ments of the present disclosure will be described below
in detail. However, in addition to the detailed description,
the present disclosure may also be widely implemented
in other embodiments. The scope of the present disclo-
sure is not limited to the detailed description, and is de-
fined by the claims.

[0029] In one embodiment shown in FIGS. 2 to 5, a
release device 100 includes a holding portion 110, an
accommodating portion 120, a connecting portion 130
and an engaging portion 140. The holding portion 110 is
configured to be held by user who would like to use the
release device 100 to detach a male plug 15 (referring
to FIG. 1) from a female receptacle 14 (referring to FIG.
1). The holding portion 110 in the present embodiment
has an arc-like shape; however, in other embodiments
(not shown), the holding portion 110 may be a plated
shape, a rod or a shape which is able to be held by the
user. The width W3 of the holding portion 110 is prefer-
ably less than the width W4 of the accommodating portion
120; however, in another embodiment (not shown), the
width W3 of the holding portion 110 may be designed to
be the same as the width W4 of the accommodating
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portion 120. Moreover, in other embodiments (not
shown), to allow the user hold the holding portion 110 in
amore stable manner, the width W3 of the holding portion
110 may be designed to be greater than the width W4 of
the accommodating portion 120.

[0030] The accommodating portion 120 includes a first
guiding part 121 that is configured to align the accom-
modating portion 120 toward the male plug 15 (referring
to FIG. 1). The first guiding part 121 is configured to ex-
tend in a direction, which is approximately parallel to the
normal direction N of the holding portion 120. In other
words, the first guiding part 121 extends in the direction,
which is approximately perpendicular to an inner surface
122 of the accommodating portion 120. In the present
embodiment, the accommodating portion 120 includes
the first guiding part 121 and a second guiding part 123,
which extends in the extending direction of the first guid-
ing part 121. In other words, the second guiding part 123
extends parallel to the first guiding part 121. Consequent-
ly, the first guiding part 121 and second guiding part 123
define a space 124 that is configured for accommodating
the male plug 15, which is engaged in the female recep-
tacle 14 (referring to FIG. 1). Therefore, the guiding parts
121 and 123 are configured for aligning the accommo-
dating portion 120 toward the male plug 15.

[0031] Inthe presentembodiment shownin FIGS. 2 to
5, the connecting portion 130 connects to the holding
portion 110 and the accommodating portion 120. In other
words, the accommodating portion 120 directly links to
the connecting portion 130 that directly links to the hold-
ing portion 110, which connects to the accommodating
portion 120 through the connecting portion 130. Since
the holding portion 110 has a same horizontal level as
the accommodating portion 120 shown in FIG. 4, the con-
necting portion 130 does not require bending for con-
necting the holding portion 110 and the accommodating
portion 120. However, in another embodiment (not
shown), the connecting portion 130 may bend when the
holding portion 110 and the accommodating portion 120
are positioned at different horizontal levels. Furthermore,
the connecting portion 130 further includes a stabilizing
part 131, which connects to the guiding parts 121 and
123. The stabilizing part 131 is configured to reinforce
the structure of the guiding parts 121 and 123 so as to
maintain the space 124 accommodating the male plug
15 (referring to FIG. 1).

[0032] Inthe present embodiment shownin FIGS. 2 to
5, the engaging portion 140 connects to the accommo-
dating portion 120 and includes a concave area 141 as
shown in FIG. 5. The concave area 141 is indented in a
direction opposite to the extending direction N of the first
guiding part 121. Furthermore, the engaging portion 140
further includes a fixing part 142, which is configured to
reinforce the structure of guiding parts 121 and 123 so
as to maintain the space 124 accommodating the male
plug 15 (referring to FIG. 1). However, in another em-
bodiment (not shown), if the strength of the guiding parts
121 and 123 is sufficient, the engaging portion 140 does
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not need any further fixing parts 142.

[0033] Since the width W3 of the holding portion 110
and the width W4 of the accommodating portion 120 are
less than the width W2 of the opening of the flange 13
and the width W1 of the opening of the first hollow-cylin-
drical portion 11 (referring to FIG. 1), the release device
100 can easily pass through the opening to engage with
the male plug 15. As shown in FIG. 1, the male plug 15
includes two opposite side walls 151. Since the width W4
of the accommodating portion 120 is approximately the
same as the width of the male plug 15 (referring to FIG.
1), the first guiding part 121 and the second guiding part
123 contact with two opposite side walls 151. In other
words, the first guiding part 121 and the second guiding
part 123 can guide the release device 100 to find where
the male plug 15 and the female receptacle 14 are locat-
ed. As shown in FIGS. 1 to 5, when the male plug 15 is
accommodated in the space 124 and the guiding parts
121 and 123 contact the opposite side walls 151, the
concave area 141 of the engaging portion 140 is config-
ured to engage with the male plug 15. More particularly,
after the guiding parts 121 and 123 cramp the male plug
15 and the concave area 141 of the engaging portion 140
accommodates the spring latch 16, the release device
100 may be pressed in a direction toward the bottom of
male plug 15 or the cable line (not shown) so as torelease
the spring latch 16 from the upper portion 17 of the female
receptacle 14 and thus unlatch the male plug 15.
[0034] As shown in FIG. 6, a cable gland 20 includes
a first external thread 21, a second external thread 22
and a flange 23 that may be, but is not limited to, a hex-
agonal shape. Thus, the external hexagonal flange 23 is
configured for rotation of the cable gland 20. In other
words, the cable gland 20 has the external hexagonal
flange 23 for engagement by a spanner or like tool to
rotate the cable gland 20 for assembly and installation
thereof.

[0035] FIG. 7 is a cross-sectional view of the cable
gland shown in FIG. 6 along the cross-sectional line 1-1.
As shown in FIG. 7, the cable gland 20 includes a first
hollow-cylindrical portion 24, a second hollow-cylindrical
portion 25 and a flange 23 that connects the first hollow-
cylindrical portion 24 and the second hollow-cylindrical
portion 25. Since the first hollow cylindrical portion 24, a
second hollow-cylindrical portion 25 and a flange 23 are
integrated, the first hollow cylindrical portion 24, a second
hollow-cylindrical portion 25 and a flange 23 can be ro-
tated in the same direction. When the flange 23 is rotated
by a spanner (not shown), the second hollow-cylindrical
portion 25 having the second external thread 22 may be
configured to screw into the ODU or to engage the ODU.
In addition, the first hollow cylindrical portion 24 also has
the first external thread 21, which is configured to screw
or engage a waterproof cap (not shown) so as to prevent
water or humidity from entering the ODU.

[0036] FIG. 8 is a front view of the cable gland shown
in FIG. 6. Referring to FIGS. 6 to 8, the flange 23 has a
central opening 231 that is defined by an inner wall 232.
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The flange 23 further has a supporting part 233, which
is protruded from the inner wall 232 toward the central
opening 231. FIG. 9 is a cross-sectional view of FIG. 8
along the cross-sectional line 2-2. The supporting part
233 is configured to support the accommodating portion
220 as shown in FIG. 10. In the presentembodiment, the
supporting part 233 includes at least one protruding rib
234 that connects to the accommodating portion 220.
However, in another embodiment (not shown), the sup-
porting part 233 may comprise another mechanism which
provides similar function for supporting the accommodat-
ing portion 220. In particular, the pair of the protruding
ribs 234 is connected to the accommodating portion 220
of the release device 200 by screws or other mechanism
that allows the accommodating portion 220 to pivot rel-
ative to the protruding rib 234.

[0037] As shown in FIG. 10, a release system 300 in-
cludes a cable gland 20 and a release device 200. The
release device 200 includes a holding portion 210, the
accommodating portion 220, a connecting portion 230
and an engaging portion 240. In the present disclosure,
the first hollow-cylindrical portion 24 has an opening with
firstwidth W5, while the second hollow-cylindrical portion
25 has an opening with second width W6. Since the first
width W5 is greater than the second width W6, the male
plug 9 (referring to FIG. 11) can easily pass through the
first hollow-cylindrical portion 24 and the release device
200 supported by the supporting part 233 to engage with
the female receptacle 8 located in the second hollow-
cylindrical portion 25. Thus, the male plug 9 also easily
passes through the holding portion 210, the accommo-
dating portion 220, a connecting portion 230 and an en-
gaging portion 240 to engage with the female receptacle
8 (referring to FIG. 11).

[0038] As shown in FIGS. 10 and 11, the accommo-
dating portion 220 includes a first guiding part 221 that
is configured for aligning the accommodating portion 220
toward the male plug 9. In particular, the first guiding
part 221 is configured to extend in a direction approxi-
mately parallel to the normal direction N1 of the holding
portion 210. In other words, the first guiding part 221 pro-
trudes toward the central opening 231 from the accom-
modating portion 220. The male plug 9 includes two op-
posite side walls 91. Since the first guiding part 221 can
contact one of the opposite side walls 91, the first guiding
part 221 can guide the release device 200 to find where
the male plug 9 and the female receptacle 8 are located
so that first guiding part 221 can assist in aligning the
accommodating portion 220 toward the male plug 9 or
the female receptacle 8.

[0039] In another embodiment (not shown), the ac-
commodating portion 220 further includes a second guid-
ing part (not shown) extending in the same direction as
the first guiding part221. In other words, the second guid-
ing part extends in the extending direction of the first guid-
ing part 221. Moreover, the first guiding part 221 and the
second guiding part can define a space configured for
accommodating the male plug 9. In addition, the first guid-
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ing part 221 and the second guiding part may contact
two opposite side walls 91 so as to accommodate the
male plug 9 and to locate where the male plug 9 and the
female receptacle 8 are located. Particularly, after the
release system 300 is screwed into the ODU (not shown)
having a female receptacle 8 and the male plug 9 passes
through the central opening 231 to engage with the fe-
male receptacle 8, the accommodating portion 220 of the
release device 200 can accommodate or locate the male
plug 9 so as to align the accommodating portion 220 to-
ward the male plug 9.

[0040] In the present embodiment shown in FIGS. 10
and 11, the connecting portion 230 connects to the hold-
ing portion 210 and the accommodating portion 220. In
other words, the accommodating portion 220 directly
links to the connecting portion 230 that directly links to
the holding portion 210. Inthe presentembodiment, since
the horizontal level of the holding portion 210 and the
horizontal level of the accommodating portion 220 are
different, the connecting portion 230 has to bend for con-
necting the holding portion 210 and the accommodating
portion 220. In other words, the connecting portion 230
can bend to connect with the holding portion 210 and the
accommodating portion 220, when a horizontal differ-
ence H1 between the holding portion 210 and the ac-
commodating portion 220 exists. The width of the holding
portion 210 is preferably less than the width of the ac-
commodating portion 220; however, in another embodi-
ment (not shown), the width of the holding portion 210
may be designed to be the same as the width of the ac-
commodating portion 220. Moreover, in other embodi-
ments (not shown), to allow the user to hold the holding
portion 210 in a more stable manner, the width of the
holding portion 210 may be designed to be greater than
the width of the accommodating portion 220.

[0041] In the present embodiment shown in FIGS. 10
and 11, the engaging portion 240 connects to the accom-
modating portion 220 and includes a concave area 241
that is indented in a direction opposite to the extending
direction N1 of the first guiding part 221. After the male
plug 9 engages with the female receptacle 8 and the guid-
ing parts 221 cramp the male plug 15, the concave area
241 of the engaging portion 240 may contact or accom-
modate the spring latch 92. In other words, the engaging
portion 240 is configured for engaging with the spring
latch 92 of the male plug 9.

[0042] Asshownin FIG. 12, a waterproof cap 400 hav-
ing an internal thread is screwed with the first external
thread 21 of the first hollow-cylindrical portion 24 to move
along the axis of the waterproof cap 400. The waterproof
cap 400 having a hole 410 can prevent the entry of water
or humidity into the ODU. The hole 410 allows the cable
line 93 of the male plug 9 to pass through. Moreover, the
hole 410 also can accommodate the holding portion 210
of the release device 200.

[0043] When the user wishes to remove the cable line
93, the waterproof cap 400 can be removed from the first
hollow-cylindrical portion 24 as shown in FIG. 13. Refer-
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ringto FIGS. 11 to 13, since the protruding ribs 234 allows
the release device 200 to pivot thereon, the release de-
vice 200 pivotally connects to the protruding ribs 234 to
cause the release device 200 to pivot between a closed
position (referring to FIG. 11) and a detached position
(referring to FIG. 13). When the release device 200 pivots
toward the detached position, the concave area 241 of
the engaging portion 240 may press the spring latch 92
downward so as to unlatch the male plug 9. Once the
spring latch 92 is unlatched away from the upper portion
81 of the female receptacle 8, the male plug 9 and cable
line 93 can be pulled out from the female receptacle 8.
In summary, the release system 300 is configured for
detaching the male plug 9 of the cable line 93 from the
female receptacle 8. In addition, the release system 300
can easily find where the male plug 9 and the spring latch
92 are located so as to conveniently unlatch the spring
latch 92 without other devices which help the user find
the location of the spring latch 92 inside the dark cable
gland 20.

[0044] As showninFIG. 14, an outdoor unit 5 includes
a housing 6, a printed circuit board 7 disposed in the
housing 6, a female receptacle 8 electrically connecting
with the printed circuit board 7, a cable gland 20 and a
release device 200. The cable gland 20 includes a first
hollow-cylindrical portion 24, a second hollow-cylindrical
portion 25, and a flange 23. The flange 23 connecting
with the first hollow-cylindrical portion 24 and the second
hollow-cylindrical portion 25 has a supporting part 233
(referring to FIG. 8). The release device 200 is configured
for detaching a male plug 9 of a cable line 93 from the
female receptacle 8. The release device 200 includes a
holding portion 210, an accommodating portion 220, a
connecting portion 230 and an engaging portion 240. The
accommodating portion 220 includes a first guiding part
221 (referring to FIG. 10) that is configured for aligning
the accommodating portion 220 toward the male plug. In
particular, the supporting part 233 is configured to sup-
port the accommodating portion 220. The connecting
portion 230 connects with the holding portion 210 and
the accommodating portion 220. The engaging portion
240 connects to the accommodating portion 220 and in-
cludes a concave area 241 (referring to FIG. 10) that is
configured for engaging with the spring latch 92 of the
male plug 9 so as to unlatch the male plug 9 from the
female receptacle 8.

[0045] Although the present disclosure and its advan-
tages have been described in detail, it should be under-
stood that various changes, substitutions and alterations
can be made herein without departing from the spirit and
scope of the disclosure as defined by the appended
claims. For example, many of the processes discussed
above can be implemented in different methodologies
and replaced by other processes, or a combination there-
of.

[0046] Moreover, the scope of the present application
is notintended to be limited to the particular embodiments
of the process, machine, manufacture, and composition
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of matter, means, methods and steps described in the
specification. As one of ordinary skill in the art will readily
appreciate from the disclosure of the present disclosure,
processes, machines, manufacture, compositions of
matter, means, methods, or steps, presently existing or
later to be developed, that perform substantially the same
function or achieve substantially the same result as the
corresponding embodiments described herein may be
utilized according to the present disclosure. Accordingly,
the appended claims are intended to include within their
scope such processes, machines, manufacture, compo-
sitions of matter, means, methods, or steps.

Claims

1. A release device (100; 200) for detaching a male
plug (15) of a cable line, comprising:

a holding portion (110; 210);

an accommodating portion (120; 220) including
a first guiding part (121; 221) configured for
aligning the accommodating portion toward the
male plug;

a connecting portion (130; 230) connecting with
the holding portion and the accommodating por-
tion; and

an engaging portion (140; 240) connecting to
the accommodating portion and including a con-
cave area, (141; 241) configured for engaging
with the male plug.

2. The release device according to Claim 1, wherein
the width of the holding portion (110; 210) is less
than the width of the accommodating portion (120;
220).

3. Therelease device according to Claim 1 or 2, where-
in the first guiding part (121; 221) is configured to
extend in a direction approximately parallel to the
normal direction of the holding portion (110; 210) and
wherein the concave area (141; 241) is indented in
a direction opposite to the extending direction of the
first guiding part.

4. The release device according to Claim 3, wherein
the accommodating portion (120) further includes a
second guiding part (123), extending in the extend-
ing direction of the first guiding part (121), and the
first guiding part and the second guiding part define
a space configured for accommodating the male
plug, and wherein the male plug (15) includes two
opposite side walls, and the first guiding part and the
second guiding part contact with two opposite side
walls, respectively.

5. A release system (300) for detaching a male plug
(15) of a cable line, comprising:
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a cable gland (20) including:

a first hollow-cylindrical portion (24);

a second hollow-cylindrical portion (25);
and

a flange (23) connecting the first hollow-cy-
lindrical portion and the second hollow-cy-
lindrical portion and having a supporting
part (233); and

a release device (200) including:

a holding portion (210);

an accommodating portion (220) including a first
guiding part configured for aligning the accom-
modating portion toward the male plug, wherein
the supporting part is configured to support the
accommodating portion;

a connecting portion (230) connecting with the
holding portion and the accommodating portion;
and

an engaging portion (240) connecting to the ac-
commodating portion and including a concave
area, configured for engaging with the male

plug.

The release system (300) according to Claim 5,
wherein the first hollow-cylindrical portion (24) has
an opening with first width, the second hollow-cylin-
drical portion (25) has an opening with second width,
and the first width is greater than the second width.

The release system (300) according to Claim 5 or 6,
wherein the supporting part (233) includes at least
one protruding rib (234) connecting with the accom-
modating portion.

The release system (300) according to Claim 7,
wherein the release device (200) pivotally connects
to the protruding rib (234) to cause the release device
to pivot between a closed position and a detached
position.

The release system (300) according to one of Claims
5to 8, wherein the first hollow-cylindrical portion (24)
has a first external thread configured to engage a
waterproof cap (400).

The release system (300) according to Claim 5,
wherein the second hollow-cylindrical portion (25)
has a second external thread configured to engage
an outdoor unit.

The release system (300) according to one of Claims
5 to 10, wherein the flange (23) is an external hex-
agonal flange configured for rotation of the cable
gland.

An outdoor unit (5), comprising:
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14.

15.

a housing (6);

a printed circuit board (7) disposed in the hous-
ing;

a female receptacle (8) electrically connecting
with the printed circuit board;

a cable gland (20) including:

a first hollow-cylindrical portion (24);

a second hollow-cylindrical portion (25);
and

a flange (23) connecting the first hollow-cy-
lindrical portion and the second hollow-cy-
lindrical portion and having a supporting
part (233); and

a release device (200) configured for de-
taching a male plug (15) of a cable line from
the female receptacle, the release device
including:

a holding portion (210);

an accommodating portion (220) including a first
guiding part configured for aligning the accom-
modating portion toward the male plug, wherein
the supporting part is configured to support the
accommodating portion;

a connecting portion (230) connecting with the
holding portion and the accommodating portion;
and

an engaging portion (240) connecting to the ac-
commodating portion and including a concave
area, configured for engaging with the male

plug.

The outdoor unit (5) according to Claim 12, wherein
the first hollow-cylindrical portion (24) has an open-
ing with first width, the second hollow-cylindrical por-
tion (25) has an opening with second width, and the
first width is greater than the second width.

The outdoor unit (5) according to Claim 12 or 13,
wherein the supporting part (233) includes at least
one protruding rib (234) connecting with the accom-
modating portion.

The outdoor unit (5) according to Claim 14, wherein
the release device (200) pivotally connects to the
protruding rib (234) to cause the release device to
pivot between a closed position and a detached po-
sition.



Wl

EP 2 677 608 A1

W2

- 1}
[ -

~— —al
T

e

/A IS A A IAIA |
—J

15
151

///4%%%6/4%@

W

7

FIG. 1 (Prior Art)

14



EP 2 677 608 A1

100




EP 2 677 608 A1

140 120 130 110 100

141 ) ) S

A=

121

142

FIG. 4

141

124

FIG. 5

10



EP 2 677 608 A1

20 23
21 -

24—

——25

AN

231

FI1G. 7

1"



EP 2 677 608 A1

12



EP 2 677 608 A1

23

24—

o

v/

\

2317

A

——234

1232

W6

WAL

FIG. 9

13



EP 2 677 608 A1

20

K—j%
24 23 25

H1 d
[ —
W5 I
Yl BB
210 230 221
NI a1

FIG. 10

14



EP 2 677 608 A1

24N\ o
220
210 230 \/T&X:!

T

/277777
Ll







EP 2 677 608 A1

300

PO,

220 =K
210 230 _

-~_ T

P~

S~ \.l.

~.

A
AL AIS A A SIS o

FIG. 13

17



20

Al

2 233 25 |
ol ol
‘ N 2 ///
\\rl\\ 20/{/22\%§/qi422 : .
A -
410:/:/:‘;7:—:_:_:95: ioii: =T _&ﬂf\ '\\\

AAAAAIIIIIIY




EP 2 677 608 A1

D)

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

Application Number

EP 12 17 2708

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,

Relevant CLASSIFICATION OF THE

Category of relevant passages to claim APPLICATION (IPC)
X WO 2006/047258 Al (PANDUIT CORP [US]; 1-4 INV.
CAVENEY JACK E [US]; HARTMAN SCOTT R [US]; HO1RA43/26
DAVIS DA) 4 May 2006 (2006-05-04)
Y * figures 11,12 * 5-15
X US 2010/323548 Al (DAUBIGNEY PATRICK [FR])|1-4
23 December 2010 (2010-12-23)
Y * the whole document * 5-15
X US 7 347 129 B1 (YOUTSEY TIMOTHY L [US]) 1-4
25 March 2008 (2008-03-25)
* the whole document *
Y WO 20087069924 A2 (TYCO ELECTRONICS CORP |[5-15
[US]; BREKOSKY LAWRENCE JOHN [US]; MILLER
KEITH) 12 June 2008 (2008-06-12)
* the whole document *
A EP 1 693 928 A2 (WIELAND ELECTRIC GMBH 7,8,14,
[DE]) 23 August 2006 (2006-08-23) 15

* figure 11 *

TECHNICAL FIELDS
SEARCHED (IPC)

HO1R
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 30 August 2012 Salojarvi, Kristiina

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

19




EPO FORM P0459

EP 2 677 608 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 12 17 2708

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

30-08-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2006047258 Al 04-05-2006 AT 512489 T 15-06-2011
CN 101065888 A 31-10-2007
EP 1810378 Al 25-07-2007
EP 2284963 Al 16-02-2011
EP 2284964 Al 16-02-2011
JP 4758433 B2 31-08-2011
JP 2008518402 A 29-05-2008
US 2006089039 Al 27-04-2006
US 2008057770 Al 06-03-2008
US 2009227139 Al 10-09-2009
WO 2006047258 Al 04-05-2006

US 2010323548 Al 23-12-2010 AT 495563 T 15-01-2011
CN 101689729 A 31-03-2010
EP 2162955 A2 17-03-2010
FR 2916910 Al 05-12-2008
US 2010323548 Al 23-12-2010
WO 2008145516 A2 04-12-2008

US 7347129 Bl 25-03-2008 NONE

WO 2008069924 A2 12-06-2008 AT 497272 T 15-02-2011
CN 101553958 A 07-10-2009
EP 2087560 A2 12-08-2009
JP 2010511974 A 15-04-2010
KR 20090085652 A 07-08-2009
US 2008132122 Al 05-06-2008
WO 2008069924 A2 12-06-2008

EP 1693928 A2 23-08-2006 AT 515081 T 15-07-2011
EP 1693928 A2 23-08-2006
ES 2367132 T3 28-10-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

20




	bibliography
	description
	claims
	drawings
	search report

