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CONNECTOR ASSEMBLY

(57) A multipurpose receptacle electrical connec-
tor(11,11") is provided and includes a receiving compo-
nent(111,111’), a first cooperating structure(112) and a
second cooperating structure(114). The receiving com-
ponent(111, 111’) includes an inserting end(111A) and a
fixing end(111B) opposite to the inserting end(111A)
along a length direction(L) of the receiving compo-
nent(111,111’). The first cooperating structure(112) and
the second cooperating structure(114) are concavely
formed on an inner wall and an outer wall of the receiving
component(111,111’), respectively. The first cooperating
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structure(112) is for engaging with an inner engaging
structure(122) of a first plug electrical connector(12)
when the receiving component(111,111’) at least partially
receives a firstinserting component(121) of the first plug
electrical connector(12). The second cooperating struc-
ture(114) is for engaging with an outer engaging struc-
ture(133) of a second plug electrical connector(13) when
the receiving component(111,111°) at least partially re-
ceives a second inserting component(131) of the second
plug electrical connector(13). A related electrical con-
nector assembly is also provided.
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Description
Field of the Invention

[0001] The presentinvention relates to a multipurpose
receptacle electrical connector and an electrical connec-
tor assembly according to the pre-characterizing clauses
of claims 1 and 15.

Background of the Invention

[0002] In order to prevent an unintentional separation
of a receptacle electrical connector and a plug electrical
connector, a locking mechanism is usually provided be-
tween the receptacle electrical connector and the plug
electrical connector, so as to secure the receptacle elec-
trical connector and the plug electrical connector to-
gether, e.g., by an outer latch, an inner latch or screw
threads. However, the receptacle electrical connector
and the plug electrical connector with different locking
mechanisms cannot be connected to each other due to
incompatibility, which causes inconvenience in use.

Summary of the Invention

[0003] This is mind, the present invention aims at
providing a multipurpose receptacle electrical connector
for universal use and a related electrical connector as-
sembly.

[0004] This is achieved by a multipurpose receptacle
electrical connector and an electrical connector assem-
bly according to claims 1 and 15. The dependent claims
pertain to corresponding further developments and im-
provements.

[0005] As will be seen more clearly from the detail
description following below, the claimed multipurpose
receptacle electrical connectorincludes a receiving com-
ponent, a first cooperating structure and a second co-
operating structure. The receiving component is config-
ured to at least partially receive a first inserting compo-
nent of a first plug electrical connector or a second
inserting component of a second plug electrical connec-
tor. The receiving component includes an inserting end
and a fixing end opposite to the inserting end along a
length direction of the receiving component. The first
cooperating structure is concavely formed on an inner
wall of the receiving component. The first cooperating
structure is located between the inserting end and the
fixing end of the receiving component along the length
direction of the receiving component and located adja-
cent to the inserting end of the receiving component. The
first cooperating structure is configured to engage with an
inner engaging structure of the first plug electrical con-
nector when the receiving component at least partially
receives the first inserting component of the first plug
electrical connector. The second cooperating structure is
concavely formed on an outer wall of the receiving com-
ponent. The second cooperating structure is located

10

15

20

25

30

35

40

45

50

55

between the first cooperating structure and the fixing
end of the receiving component along the length direction
of the receiving component. The second cooperating
structure is configured to engage with an outer engaging
structure of the second plug electrical connector when
the receiving component at least partially receives the
second inserting component of the second plug electrical
connector.

[0006] Besides, the claimed electrical connector as-
sembly includes at least one of a first plug electrical
connector including an inner engaging structure and a
second plug electrical connector including an outer en-
gaging structure, and further includes the aforemen-
tioned multipurpose receptacle electrical connector.
[0007] In summary, the multipurpose receptacle elec-
trical connector of the present invention can utilize the
first cooperating structure to engage with the inner en-
gaging structure of the first plug electrical connector, or
the second cooperating structure to engage with the
outer engaging structure of the second plug electrical
connector, such that the present invention can prevent
replacement and or adaptation on site due to mismatch-
ing of the electrical connectors, so as to enhance con-
venience in use.

Brief Description of the Drawings

[0008] In the following, the invention is further illu-
strated by way of example, taking reference to the ac-
companying drawings. Thereof:

FIG. 1 and FIG. 2 are schematic diagrams of a
multipurpose receptacle electrical connector, a first
plug electrical connector and a second plug electrical
connector at different views according to an embodi-
ment of the present invention,

FIG. 3 is a sectional diagram of the multipurpose
receptacle electrical connector according to the em-
bodiment of the present invention,

FIG. 4 is a partial enlarged diagram of the multi-
purpose receptacle electrical connector according
to the embodiment of the present invention,

FIG. 5 is a diagram of the multipurpose receptacle
electrical connector and the first plug electrical con-
nector mated with each other according to the em-
bodiment of the present invention,

FIG. 6 is a diagram of the multipurpose receptacle
electrical connector and the second plug electrical
connector mated with each other according to the
embodiment of the present invention, and

FIG. 7 is a diagram of a multipurpose receptacle
electrical connector and a third plug electrical con-
nector mated with each other according to another
embodiment of the present invention.

Detailed Description

[0009] In the following detailed description of the pre-
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ferred embodiments, reference is made to the accom-
panying drawings which form a part hereof, and in which
is shown by way of illustration specific embodiments in
which the invention may be practiced. In this regard,
directional terminology, such as "top", "bottom", "left",
"right", "front", "back", etc., is used with reference to
the orientation of the Figure(s) being described. The
components of the present invention can be positioned
in a number of different orientations. As such, the direc-
tional terminology is used for purposes of illustration and
is in no way limiting. Accordingly, the drawings and
descriptions will be regarded as illustrative in nature
and not as restrictive. Also, if not specified, the term
"connect” is intended to mean either an indirect or direct
electrical/mechanical connection. Thus, if a first device is
connected to a second device, that connection may be
through a direct electrical/mechanical connection, or
through an indirect electrical/mechanical connection
via other devices and connections.

[0010] Please refer to FIG. 1 and FIG. 2. FIG. 1 and
FIG. 2 are schematic diagrams of a multipurpose recep-
tacle electrical connector 11, a first plug electrical con-
nector 12 and a second plug electrical connector 13 at
different views according to an embodiment of the pre-
sent invention. As shown in FIG. 1 and FIG. 2, the multi-
purpose receptacle electrical connector 11 and at least
one of the first plug electrical connector 12 and the
second plug electrical connector 13 can form an electrical
connector assembly 1 cooperatively. For example, the
first plug electrical connector 12 and the second plug
electrical connector 13 can be mounted on a first cable
electrically connected to afirst device and a second cable
electrically connected to a second device, respectively,
and the multipurpose receptacle electrical connector 11
can be mounted on a third device and compactible with
the first plug electrical connector 12 and the second plug
electrical connector 13, wherein the first cable, the first
device, the second cable, the second device and the third
device are not shown in the figures. The multipurpose
receptacle electrical connector 11 can be mated with the
first plug electrical connector 12 to establish an electrical
connection between the first device and the third device
via the first cable, or the multipurpose receptacle elec-
trical connector 11 can be mated with the second plug
electrical connector 13 to establish an electrical connec-
tion between the second device and the third device via
the second cable.

[0011] Preferably, as shown in FIG. 1 and FIG. 2, the
first plug electrical connector 12 and the second plug
electrical connector 13 can be a push-pull plug connector
with aninner engaging structure 122 and a push-pull plug
connector with an outer engaging structure 133, respec-
tively.

[0012] Please refer to FIG. 3 to FIG. 6. FIG. 3 is a
sectional diagram of the multipurpose receptacle elec-
trical connector 11 according to the embodiment of the
present invention. FIG. 4 is a partial enlarged diagram of
the multipurpose receptacle electrical connector 11 ac-
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cording to the embodiment of the present invention. FIG.
5 is a diagram of the multipurpose receptacle electrical
connector 11 and the first plug electrical connector 12
mated with each other according to the embodiment of
the present invention. FIG. 6 is a diagram of the multi-
purpose receptacle electrical connector 11 and the sec-
ond plug electrical connector 13 mated with each other
according to the embodiment of the presentinvention. As
shownin FIG.3toFIG. 5, in order to achieve the mating of
the multipurpose receptacle electrical connector 11 and
the first plug electrical connector 12, the first plug elec-
trical connector 12 includes a first inserting component
121 and the inner engaging structure 122 mounted on the
first inserting component 121, and the multipurpose re-
ceptacle electrical connector 11 includes a receiving
component 111 and a first cooperating structure 112
concavely formed on an inner wall of the receiving com-
ponent 111. When the multipurpose receptacle electrical
connector 11 and the first plug electrical connector 12 are
mated with each other, the receiving component 111 is
configured to at least partially receive the first inserting
component 121 and the inner engaging structure 122,
and the first cooperating structure 112 is configured to
engage with the inner engaging structure 122 to secure
the multipurpose receptacle electrical connector 11 and
the first plug electrical connector 12 together for prevent-
ing an unintentional separation of the multipurpose re-
ceptacle electrical connector 11 and the first plug elec-
trical connector 12.

[0013] Specifically, the inner engaging structure 122
can be aninner latch structure with atleast one hook, and
the first cooperating structure 112 can be an inner groove
structure configured to engage with the inner latch struc-
ture. Understandably, the inner engaging structure 122
can be configured to resiliently move or deform outwardly
to engage with the first cooperating structure 112, and the
first plug electrical connector 12 can further include a first
operating component 123 configured to slide to abut
against the inner engaging structure 122 to drive the
inner engaging structure 122 to resiliently move or de-
form inwardly to disengage from the first cooperating
structure 112. For example, the first operating compo-
nent 123 can be a sliding sleeve slidable relative to the
first inserting component 121.

[0014] In this embodiment, the receiving component
111 includes an inserting end 111A and a fixing end 111B
opposite to the inserting end 111A along a length direc-
tion L of the receiving component 111. The first cooperat-
ing structure 112 is located between the inserting end
111A and the fixing end 111B of the receiving component
111 along the length direction L of the receiving compo-
nent 111 and located adjacent to the insertingend 111A of
the receiving component 111.

[0015] Preferably, as shown in FIG. 3 and FIG. 4, a
minimal thickness T of a portion of the receiving compo-
nent 111, where the first cooperating structure 112 is
formed, is within the range of 0.1 to 0.2 millimeters.
[0016] Besides, the multipurpose receptacle electrical
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connector 11 further includes a guiding structure 113
protruding from the inner wall of the receiving component
111 and located between the inserting end 111A of the
receiving component 111 and the first cooperating struc-
ture 112 along the length direction L of the receiving
component 111. The guiding structure 113 includes a
guiding inclined surface 1131 configured to abut against
the inner engaging structure 122 of the first plug electrical
connector 12, so as to drive the inner engaging structure
122 to resiliently move or deform inwardly before the
inner engaging structure 122 engages with the first co-
operating structure 112. Such configuration can enhance
an operational hand feeling of an engagement of the
inner engaging structure 122 and the first cooperating
structure 112, so as to allow the a user to ascertain that
the multipurpose receptacle electrical connector 11 and
the first plug electrical connector 12 are mated with each
other by sensation of the enhanced operational hand
feeling.

[0017] Preferably, an inner chamber diameter defined
by a portion of the guiding inclined surface 1131 adjacent
to the first cooperating structure 112 is less than an inner
chamber diameter defined by a portion of the guiding
inclined surface 1131 adjacent to the inserting end 111A
of the receiving component 111, and an inner chamber
diameter defined by the guiding inclined surface 1131
decreases from the inserting end 111A of the receiving
component 111 toward the first cooperating structure
112.

[0018] Furthermore, as shown in FIG. 4, the first co-
operating structure 112 includes two cooperating inclined
surfaces 1121, 1122 obliquely connected to each other.
The guiding inclined surface 1131 of the guiding structure
113 is connected to the cooperating inclined surface 1121
of the first cooperating structure 112 at least by a curved
surface AS1 between the guiding inclined surface 1131
and the cooperating inclined surface 1121. The guiding
inclined surface 1131 of the guiding structure 113 is
connected to an end surface of the inserting end 111A
of the receiving component 111 at least by a curved
surface AS2 between the guiding inclined surface 1131
and the end surface of the inserting end 111A. The two
cooperating inclined surfaces 1121, 1122 of the first
cooperating structure 112 are connected to each other
atleast by an arc surface AS3 between the two cooperat-
ing inclined surfaces 1121, 1122. The end surface of the
inserting end 111A of the receiving component 111 is
connected to an outer surface of the inserting end 111A of
the receiving component 111 at least by a curved surface
AS4 between the end surface of the inserting end 111A
and the outer surface of the inserting end 111A.

[0019] Preferably, as shown in FIG. 3 and FIG. 4, in
order to achieve the engagement of the inner engaging
structure 122 of the first plug electrical connector 12 and
the first cooperating structure 112 without any obstruc-
tion, a radius of the curved surface AS1 can be within the
range of 0.05to 0.2 millimeters, and aradius of the curved
surface AS2 can be within the range of 0.1 to 0.3 milli-
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meters. Besides, a radius of the arc surface AS3 can be
within the range of 0.15 to 0.25 millimeters, and a radius
ofthe curved surface AS4 can be withinthe range of 0.1 to
0.2 millimeters. Moreover, an inner chamber diameter D1
defined by the most protruding part of the curved surface
AS1 can be within the range of 11.9 to 12.7 millimeters.
[0020] AsshowninFIG.3,FIG.4andFIG.6,inorderto
achieve mating of the multipurpose receptacle electrical
connector 11 and the second plug electrical connector
13, the second plug electrical connector 13 includes a
second inserting component 131, an outer ring structure
132 and the outer engaging structure 133 mounted on the
outer ring structure 132, and the multipurpose receptacle
electrical connector 11 further includes a second coop-
erating structure 114 concavely formed on an outer wall
of the receiving component 111. When the multipurpose
receptacle electrical connector 11 and the second plug
electrical connector 13 are mated with each other, the
receiving component 111 is configured to at least partially
receive the second inserting component 131 and further
be at least partially located between the second inserting
component 131 and the outer ring structure 132, and the
second cooperating structure 114 is configured to en-
gage with the outer engaging structure 133 to secure the
multipurpose receptacle electrical connector 11 and the
second plug electrical connector 13 together for prevent-
ing an unintentional separation of the multipurpose re-
ceptacle electrical connector 11 and the second plug
electrical connector 13.

[0021] Specifically, the outer engaging structure 133
can be an outer latch structure with atleast one hook, and
the second cooperating structure 114 can be an outer
groove structure configured to engage with the outer
latch structure. Understandably, the outer engaging
structure 133 can be configured to resiliently move or
deform inwardly to engage with the second cooperating
structure 114, and the second plug electrical connector
13 can further include a second operating component
134 configured to slide to abut against the outer engaging
structure 133 to drive the outer engaging structure 133 to
resiliently move or deform outwardly to disengage from
the second cooperating structure 114. For example, the
second operating component 134 can be a sliding sleeve
slidable relative to the second inserting component 131.
[0022] In this embodiment, the second cooperating
structure 114 is located between the first cooperating
structure 112 and the fixing end 111B of the receiving
component 111 along the length direction L of the receiv-
ing component 111.

[0023] Besides, the multipurpose receptacle electrical
connector 11 further includes a pushing structure 115
protruding from the outer wall of the receiving component
111 and located between the inserting end 111A of the
receiving component 111 and the second cooperating
structure 114 along the length direction L of the receiving
component 111. The pushing structure 115 is configured
to abut against the outer engaging structure 133 of the
second plug electrical connector 13, so as to drive the
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outer engaging structure 133 to resiliently move or de-
form outwardly before the outer engaging structure 133
engages with the second cooperating structure 114.
Such configuration can enhance an operational hand
feeling of an engagement of the outer engaging structure
133 and the second cooperating structure 114, so as to
allow the user to ascertain that the multipurpose recep-
tacle electrical connector 11 and the second plug elec-
trical connector 13 are mated with each other properly by
sensation of the enhanced operational hand feeling.
[0024] Furthermore, as shown in FIG. 4, the second
cooperating structure 114 includes an inclined surface
1141, a first flat surface 1142 and a second flat surface
1143 connected to the first flat surface 1142 and the
inclined surface 1141. The first flat surface 1142 is per-
pendicular to the length direction L. The second flat sur-
face 1143 is parallel to the length direction L, i.e., the
second flat surface 1143 is perpendicular to the first flat
surface 1142. The first flat surface 1142 of the second
cooperating structure 114 is connected to an outer sur-
face of a middle portion 111C of the receiving component
111 atleast by a cambered surface ASS between the first
flat surface 1142 and the outer surface of the middle
portion 111C of the receiving component 111, wherein
the middle portion 111C of the receiving component 111 is
located between the inserting end 111A and the fixing end
111B of the receiving component 111 along the length
direction L of the receiving component 111.

[0025] Preferably, as shown in FIG. 3 and FIG. 4, in
order to achieve the engagement of the outer engaging
structure 133 of the second plug electrical connector 13
and the second cooperating structure 114 without any
obstruction, a radius of the cambered surface AS5 can be
within the range of 0.05 to 0.15 millimeters, and a dis-
tance H1 between a connection of the two cooperating
inclined surfaces 1121, 1122 of the first cooperating
structure 112 and the first flat surface 1142 of the second
cooperating structure 114 can be within the range of 3.63
to 3.73 millimeters.

[0026] As shownin FIG. 3 to FIG. 6, the multipurpose
receptacle electrical connector 11 further includes an
abutting protruding platform 116 and a transition platform
117. The abutting protruding platform 116 protrudes from
the inner wall of the receiving component 111 and located
between the first cooperating structure 112 and the fixing
end 111B of the receiving component 111 along the length
direction L of the receiving component 111. The transition
platform 117 is formed on the inner wall of the receiving
component 111 and located between the first cooperating
structure 112 and the abutting protruding platform 116.
When the multipurpose receptacle electrical connector
11 and the first plug electrical connector 12 are mated
with each other, the abutting protruding platform 116 and
the transition platform 117 are configured to abut against
an end portion of the first inserting component 121 of the
first plug electrical connector 12. An abutment of the
transition platform 117 and the end portion of the first
inserting component 121 of the first plug electrical con-
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nector 12 can provide a sealing effect for keeping term-
inals of the multipurpose receptacle electrical connector
11 and the first plug electrical connector 12 away from
environmental dust and/or moisture, so as to protect the
terminals of the multipurpose receptacle electrical con-
nector 11 and the first plug electrical connector 12. An
abutment of the abutting protruding platform 116 and the
end portion of the firstinserting component 121 of the first
plug electrical connector 12 can prevent any relative
vibration of the first plug electrical connector 12 and
the multipurpose receptacle electrical connector 11, so
as to secure the mating of the multipurpose receptacle
electrical connector 11 and the first plug electrical con-
nector 12.

[0027] When the multipurpose receptacle electrical
connector 11 and the second plug electrical connector
13 are mated with each other, the abutting protruding
platform 116 and the transition platform 117 are config-
ured to abut against an end portion of the second insert-
ing component 131 of the second plug electrical con-
nector 13. An abutment of the transition platform 117 and
the end portion of the second inserting component 131 of
the second plug electrical connector 13 can provide a
sealing effect for keeping terminals of the multipurpose
receptacle electrical connector 11 and the second plug
electrical connector 13 away from environmental dust
and/or moisture, so as to protect the terminals of the
multipurpose receptacle electrical connector 11 and
the second plug electrical connector 13. An abutment
of the abutting protruding platform 116 and the end por-
tion of the second inserting component 131 of the second
plug electrical connector 13 can prevent any relative
vibration of the second plug electrical connector 13
and the multipurpose receptacle electrical connector
11, so as to secure the mating of the multipurpose re-
ceptacle electrical connector 11 and the second plug
electrical connector 13.

[0028] Preferably, as shown in FIG. 3 and FIG. 4, in
order to achieve the abutting protruding platform 116 and
the transition platform 117 to abut against the end portion
ofthe firstinserting component 121 and the end portion of
the second inserting component 131 for providing the
aforementioned sealing and vibration-proof effects, an
inner chamber diameter D2 defined by the transition
platform 117 can be greater than an inner chamber
diameter defined by the abutting protruding platform
116 and be within the range of 12.1 to 12.5 millimeters,
and a distance H2 between an interface of the transition
platform 117 and the abutting protruding platform 116 and
the end surface of the inserting end 111A can be within
the range of 4.2 to 4.3 millimeters.

[0029] It should be noticed that the multipurpose re-
ceptacle electrical connector 11 can be manufactured by
cutting stainless steel, such that multipurpose receptacle
electrical connector 11 can not only comply with the
aforementioned dimensional specifications butalso have
enhanced structural strength.

[0030] PleasefurtherrefertoFIG.7.FIG.7isadiagram
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of a multipurpose receptacle electrical connector 11’ and
athird plug electrical connector 14’ mated with each other
according to another embodiment of the present inven-
tion. As shown in FIG. 7, the multipurpose receptacle
electrical connector 11’ of this embodiment is similar to
the multipurpose receptacle electrical connector 11 of the
aforementioned embodiment. Different from the afore-
mentioned embodiment, the multipurpose receptacle
electrical connector 11’ of this embodiment is compatible
with not only the first plug electrical connector and the
second plug electrical connector but also the third plug
electrical connector 14’ different from the first plug elec-
trical connector and the second plug electrical connector.
The multipurpose receptacle electrical connector 11’ and
at least one of the first plug electrical connector, the
second plug electrical connector and the third plug elec-
trical connector 14’ can form an electrical connector
assembly 1’ cooperatively. Specifically, the multipurpose
receptacle electrical connector 11’ furtherincludes a third
cooperating structure 118’ formed on an abutting pro-
truding platform 116’ and configured to engage with a
screw structure 142’ of the third plug electrical connector
14’ in a screwing manner when a receiving component
111’ atleast partially receives a third inserting component
141’ of the third plug electrical connector 14’. For exam-
ple, the screw structure 142’ can be an outer threaded
structure different from the inner latch structure and the
outer latch structure, and the third cooperating structure
118’ can be an inner threaded structure matched with the
screw structure 142’. Other details of this embodiment
are the same as the ones of the aforementioned embodi-
ment, and have similar variations. Detailed description is
omitted herein for simplicity.

[0031] In contrast to the prior art, the multipurpose
receptacle electrical connector of the present invention
can utilize the first cooperating structure to engage with
the inner engaging structure of the first plug electrical
connector, orthe second cooperating structure toengage
with the outer engaging structure of the second plug
electrical connector, such that the present invention
can prevent replacement and or adaptation on site due
to mismatching of the electrical connectors, so as to
enhance convenience in use.

[0032] Those skilled in the art will readily observe that
numerous modifications and alterations of the device and
method may be made while retaining the teachings of the
invention. Accordingly, the above disclosure should be
construed as limited only by the metes and bounds of the
appended claims.

Claims

1. A multipurpose receptacle electrical connector (11,
11’) characterized by:

a receiving component (111, 111°) configured to
at least partially receive a first inserting compo-
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nent (121) of a first plug electrical connector (12)
or a second inserting component (131) of a
second plug electrical connector (13), the re-
ceiving component (111, 111’) comprising an
inserting end (111A) and a fixing end (111B)
opposite to the inserting end (111A) along a
length direction (L) of the receiving component
(111, 111°);

a first cooperating structure (112) concavely
formed on an inner wall of the receiving compo-
nent (111, 111’), the first cooperating structure
(112) being located between the inserting end
(111A) and the fixing end (111B) of the receiving
component (111, 111’) along the length direction
(L) of the receiving component (111, 111’) and
located adjacent to the inserting end (111A) of
the receiving component (111, 111°), the first
cooperating structure (112) being configured
to engage with an inner engaging structure
(122) of the first plug electrical connector (12)
when the receiving component (111, 111’) at
least partially receives the first inserting compo-
nent (121) of the first plug electrical connector
(12); and

a second cooperating structure (114) concavely
formed on an outer wall of the receiving compo-
nent (111, 111’), the second cooperating struc-
ture (114) being located between the first coop-
erating structure (112) and the fixing end (111B)
of the receiving component (111, 111’) along the
length direction (L) of the receiving component
(111, 111’), the second cooperating structure
(114) being configured to engage with an outer
engaging structure (133) of the second plug
electrical connector (13) when the receiving
component (111, 111°) at least partially receives
the second inserting component (131) of the
second plug electrical connector (13).

The multipurpose receptacle electrical connector
(11, 11’) of claim 1, further characterized by:

a guiding structure (113) protruding from the inner
wall of the receiving component (111, 111’) and lo-
cated between the inserting end (111A) of the receiv-
ing component (111, 111°) and the first cooperating
structure (112) along the length direction (L) of the
receiving component (111, 111°), the guiding struc-
ture (113) comprising a guiding inclined surface
(1131) configured to abut against the inner engaging
structure (122) of the first plug electrical connector
(12).

The multipurpose receptacle electrical connector
(11, 11’) of claim 2, characterized in that an inner
chamber diameter defined by a portion of the guiding
inclined surface (1131) adjacent to the first cooperat-
ing structure (112) is less than an inner chamber
diameter defined by a portion of the guiding inclined
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surface (1131) adjacent to the inserting end (111A) of
the receiving component (111, 111°).

The multipurpose receptacle electrical connector
(11, 11’) of any of claims 1 to 3, further characterized
by:

an abutting protruding platform (116, 116’) protruding
from the inner wall of the receiving component (111,
111’) and located between the first cooperating struc-
ture (112) and the fixing end (111B) of the receiving
component (111, 111’) along the length direction (L)
of the receiving component (111, 111°), the abutting
protruding platform (116, 116’) being configured to
abut against the first inserting component (121) of
the first plug electrical connector (12) when the re-
ceiving component (111, 111’) at least partially re-
ceives the firstinserting component (121) of the first
plug electrical connector (12), or the abutting pro-
truding platform (116, 116’) being configured to abut
against the second inserting component (131) of the
second plug electrical connector (13) when the re-
ceiving component (111, 111’) at least partially re-
ceives the second inserting component (131) of the
second plug electrical connector (13).

The multipurpose receptacle electrical connector
(11, 11’) of claim 4, further characterized by:

a transition platform (117) formed on the inner wall of
the receiving component (111, 111’) and located
between the first cooperating structure (112) and
the abutting protruding platform (116, 116’) along
the length direction (L) of the receiving component
(111, 111°), the transition platform (117) being con-
figured to abut against the first inserting component
(121) of the first plug electrical connector (12) when
the receiving component (111, 111°) at least partially
receives the first inserting component (121) of the
first plug electrical connector (12), or the transition
platform (117) being configured to abut against the
second inserting component (131) of the second
plug electrical connector (13) when the receiving
component (111, 111’) at least partially receives
the second inserting component (131) of the second
plug electrical connector (13).

The multipurpose receptacle electrical connector
(11, 11°) of claim 5, characterized in that an inner
chamber diameter defined by the transition platform
(117) is greater than an inner chamber diameter
defined by the abutting protruding platform (116,
116’).

The multipurpose receptacle electrical connector
(11) of any of claims 4 to 6, further characterized by:
a third cooperating structure (118’) formed on the
abutting protruding platform (116’) and configured to
engage with a screw structure (142’) of a third plug
electrical connector (14’) in a screwing manner when
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the receiving component (111°) at least partially re-
ceives a third inserting component (141’) of the third
plug electrical connector (14’).

The multipurpose receptacle electrical connector
(11, 11°) of any of claims 1 to 7, characterized in
that the first cooperating structure (112) comprises
two cooperating inclined surfaces (1121, 1122) ob-
liquely connected to each other.

The multipurpose receptacle electrical connector
(11, 11°) of claim 8, characterized in that the two
cooperatinginclined surfaces (1121, 1122) of the first
cooperating structure (112) are connected to each
other by an arc surface (AS3).

The multipurpose receptacle electrical connector
(11, 11°) of claim 1, further characterized by:

a curved surface (AS1, AS2, AS4) connected be-
tween a guidinginclined surface (1131) of the guiding
structure (113) and a cooperating inclined surface
(1121) of the first cooperating structure (112), or
between the guiding inclined surface (1131) of the
guiding structure (113) and an end surface of the
inserting end (111A) of the receiving component
(111, 111’), or between the end surface of the insert-
ing end (111A) of the receiving component (111, 111°)
and an outer surface ofthe insertingend (111A) of the
receiving component (111, 111°).

The multipurpose receptacle electrical connector
(11, 11’) of any of claims 1 to 7, characterized in
that the second cooperating structure (114) com-
prises an inclined surface (1141), a first flat surface
(1142) and a second flat surface (1143), the first flat
surface (1142) is perpendicular to the length direc-
tion (L) of the receiving component (111, 111°), and
the second flat surface (1143) is connected to the
inclined surface (1141) and the first flat surface
(1142) and perpendicular to the first flat surface
(1142).

The multipurpose receptacle electrical connector
(11, 11’) of claim 11, characterized in that the first
flat surface (1142) of the second cooperating struc-
ture (114) is connected to an outer surface of a
middle portion (111C) of the receiving component
(111, 111’) by a cambered surface (ASS), and the
middle portion (111C) of the receiving component
(111, 111°) is located between the inserting end
(111A) and the fixing end (111B) of the receiving
component (111, 111’) along the length direction
(L) of the receiving component (111, 111’).

The multipurpose receptacle electrical connector
(11, 11’) of any of claims 1 to 12, further character-
ized by:

a pushing structure (115) protruding from the outer
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wall of the receiving component (111, 111’) and lo-
cated between the inserting end (111A) of the receiv-
ing component (111, 111’) and the second cooperat-
ing structure (114) along the length direction (L) of
the receiving component (111, 111’), and the pushing
structure (115) being configured to abut against the
outer engaging structure (133) of the second plug
electrical connector (13).

The multipurpose receptacle electrical connector
(11, 11°) of any of claims 1 to 13, characterized in
that the multipurpose receptacle electrical connec-
tor (11, 11°) is manufactured by cutting stainless
steel.

An electrical connector assembly (1, 1) comprising
at least one of a first plug electrical connector (12)
comprising an inner engaging structure (122) and a
second plug electrical connector (13) comprising an
outer engaging structure (133); and further charac-
terized by: the multipurpose receptacle electrical
connector (11, 11’) of any of claims 1 to 14.
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FIG. 2
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